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PREFACE

This study is a foray into an under-researched aspect of Indian
colonial history, It attempts to achieve some understanding of
the effect upon a peasant economy of the vast irrigation
schemes introduced by the British, through focussing wpon the
experience of the western part of what is now Uttar Pradesh.
The work is based upon my Cambridge doctoral thesis which
was financed mitially by the Social Science Bescarch Council
and completed during the period when | was lecturing at
Victoria University of Wellington, New Zealand. In making it
ready for publication, | have considerably revised and
extended it since my return to England, and 1 am grateful wo the
Twenty-Seven Foundaton for an historical award which
enabled me to carry out the additional research during 1981,
and to the Geography Department of the University of
Newcastle upon Tyne for providing me with facilities to make
further refinements during 1982,

Teachers, colleagues and friends have, over the years,
provided comments on vanous draft sections, or assisted with
points of information. Notable among those are the late
Professor Eric Stokes, Dr W], Macpherson, Dr Neil Charles-
worth, Dr Chriz Bayly, Dr Peter Robb, Dr Peter Musgrave, Dr
Phil Bradley, Dr Tony Hellen, and Basil Poff. My greatest
intellectual debt, however, [ owe tw Dr Clive Dewey of
Leicester University who, as supervisor of my thesis, posed key
questions and provided countless comments which, together
with his good-humoured support, were vital ingredients to the
project overall. T am grateful also to Mr B.H. Farmer, Director
of the Centre for South Asian Studies, University of Cam-
bridge, for his assistance and encouragement in the bringing of
thiz work to the publication stage.

ix



X Preface

In India, voo, where | carried out fieldwork during the winter
and spring of 14976 — and again the following vear when en roule
o New Zealand — [ received help of different kinds from many
people. I am particularly indebted to Manohar .'S.i.ngh, whose
efforts enabled me to gain access in the limited time avairlable to
a range of archival sources in my search for specific reports and
files, 1 am grateful for the considerable efforts expended by
officers of the Meerut District Cooperative Bank, and
Exccutive Engineer R.D. Sharma, in assisting me to examine
current farming and irnigation practices around Meerur.
Special thanks are due wo D)K. Jain, Secretary of the Bank, and
G.P. Pant, who did so much to make my stay in Meerut a
thought-provoking and comfortable one. 1 fondly recall, also,
the friendship and assistance extended by Ram and D" Advani
of Lucknow. |

My matenal was gathered from a large number of libranes
and archives, including: UP State Archives, Lucknow; UP
State Regional Archives, Allahabad; UP Board of Revenue
Libraries in Lucknow and Allahabad; UP Secretariat Records,
Lucknow; Becords of the Meerut Commussioner, Meerut;
Collectorate Records, Muzaffarnagar; Central Design Direc-
torate (Irmgation Department) Library, Lucknow; and the
University Library, Cambridge, To the librarians and other
stall of these institutions T am grateful, 1 am especially
indebted, though, to the stalf of the India Office Library and
Records, upon which I placed particular reliance. The staff of
the University Library at Newcastle = and especially Helen
McFarlane = have been particularly helpful, as well as
resourceful, in helping me o tie up loose enda.

Robin Mita and Olive Teasdale have executed with great
care my diagrams and maps, and Doreen Morrison has
contrived to produce copies of photographs which are better
than the origmals. Various people have supplemented my own
efforts at the typewriter, notably Lorna Guerin and Stella
Daniell at Victoria University, Eileen Temperley of Sunder-
land Polytechnic Social Sciences Department, and Kathleen
Quinn. | am grateful for their attention to detail, as [ am to
Doreen Jones of CUP, whe skilfully identified errors and
problems in the manuscript and advised on improvements.

Finally, special thanks must go to my wife, Judy, lor her



Preface K
invaluable help in reading and commenting with great patience
opon varous drafts. 1 should say also that none of those
mentioned — nor, indeed, any of the others who have helped
along the way — bear any responsibility for remaining errors
and omissions. ;

Sesmond AN STONE
Newcastle upon Tyne
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1
Introduction

Described recently by one economic historian as among the
‘greatest monuments to British rule’,' the harnessing of the
waters of India's great rivers for imgation purposes would
appear one of the most positive ways in which the colonial
regime contributed to Indian welfare. Despite the scale of this
eflort — one acre in six was irrigated from government schemes
by the late 19308 — there is an almost total absence of modern
historical studies into their impact, We are, in fact, very much
in the dark as to the nature and distribution of the effects they
had upon the peasant economy in general. The only study of
this topic constitules a single section of a book, published in
1972, on the Uttar Pradesh agraran economy in the closing
decades of the last century.” The western part of the UP?

"W, |, Macphersan, ‘E ic Drvelopment bn India under the Brivish Crown,
tBsB-rge ', in AL | Youngane (od,), Bromaric [lyrelafenmi i tr Long K | Lomsdon,
1g72l, ppe L5, The other main ‘monwments’ identifiod were railways, low, and
the civill service

T E. Whitcombe, Agravisn Cofitions in Narthern Jodin, vol. 1, The Ewided Prowisoer e
Brinck Kule, rio-rpoo (Bereeley, Lox Angeles, and London, rgy9). ppe Gg=g1.
Artlcles on the popic are rare and invariably eodenaken maindy with a view o
asnisting with current policy formation. This is the case with E. Whiseombe,
“Develogment Progects asd Environmenisl Disrupton: The ﬂut-l'd"murl'ﬂduh
Inlia”, Sevial Sedmer fefermation, 020 (1972), . 39=40. Buch of the work which doci.
wattel Enctisees upsn .:n-ir_-in!-. B.D. Kanethar, '‘Pricing of Dergatien Servaee in Dnelia
{18sj—1g54a)", Amhe Vimine, i (isBo), pp 3A-68 Addisional madensl e
wvailabde, by way of historical beckdiop, in N, Anserl, Econonin sl [rigation Bain:
A Sndy in Pamjob and Diter Predioh (Lomdos, 1968); snd BB Redinger,
‘Imstitutional Ratweming of Canal Water im Morth [ndha: Conflict betwesn
Traditional Patterns and Maodern Needs', Eaweesc Doslspmmi and Culfural Chege,
axurn {1974}, pp: 79104 Even historian DLR. Gadgil's Econasmic Effacic off frmjgstian:
Bepart af a Ssevey of the fhirect g fedieect Effcty of dhr Cadaren’ ond Pravara Casals
(Poona, 1q48) is basically a techmical cost-benefil anatvsis primarily orienped
towards policy formation and the refining of project appraisal vechmigoes.

¥ Tn 1ga, the Marth-Wescern Provinces of the Bengal Presidency were comhinad wirk

I



a Canal irrigation in British India
specifically the Ganges—Jumna deab, was the focus for a
substantial part of the canal-building activity during the
nineteenth century,* and the study considers the impact of
these schemes upon the ecology and rural economy of this tract.
The conclusion its author, Dr E. Whitcombe, comes to is that
‘the canals proved a costly experiment’,* and it is the suggestion
that the disadvantages actually outweighed the advantages
that constitutes the starting point for this present study.
The basis for Dr Whitcombe's conclusion is the quite
bewildering array of adverse effects which she associates with
the introduction of the canals. It is argued that, due to the way
irrigation was applied in the Doab, the policies over its use and
the responses of the peasant cultivators themselves, the canals
caused pronounced environmental and economic disruption.
The very act of turning large quantities of water over an almaost
slopeless plains landscape with 3 comparatively high water-
table inevitably led to waterlogging problems in low-lying land,
and the problem was made worse by the widespread tendency
for water channels to obstruct the existing natural drainage
lines. Conditions of saturation were conducive to the spread of
rek (saline deposits) over the land’s surface as capillary
attraction brought salt-laden moisture up from the subsoil;
they contributed also to the more frequent incidence of malaria,
and produced an ‘unhealthy humidity’. The rse in the
water-table made common carthen wells unstable, and as they
fell in the cultivators were forced to rely on the canal's
uncertain supply, The peasant afflicted by such calamities was
confronted by a typically cumbersome bureancratic structure
which, even il liable to make compensation payments — and the
grounds for compensation were elaborately croumscribed by

the Prosance of Oudh to form the Unized Fmﬁmuﬂfﬁwmdﬂn-ﬂlﬂwmhilhm
ecamse ‘Llrar Pradesh’ after Independence). Excopl where it 8 feotisany 6o e
apecific, 1he general cerm ‘Unised Provines' (abbrovisted to "UP) will be used,
whaiever the date, “The Deak’, throughout, refers io the Eﬂ:h..u—]ﬂrrrllll- dlash,

1+ Whike much of the early irrigacion development was concomtraied in the UE and
Mwdras, the koo ol atsention larer moved mﬁﬂﬂmﬂrbﬂﬁlf‘ﬂilbhﬂﬁml
By thve lage iggos the sreas (e -Ilm;dm]imhmm'nm
a8 Follows: Pumjab 12,5, Madras 7.2, UP 5.5, Sind 4.7, Bibar .7, NWFPo.5, Orissa
Duds Bombay LEH Y. Amaney, The Euu.k.ﬂuhp-if!i-. ‘l}lﬂ'ﬂﬂ 1L|:IH|.D-.,
ig57], p. B16. For more detzils, see Che 2 helow.

* Whittombe, Agrariey Consdilio, p. 1.



Introduction 5

the 1873 Canal Act — was indeed slow to yield up the requisite
sums. Moreover, at the lower level of this structure, the
cultivator came up against perty officials able to exploit their
position of influence over canal supplies and add their various
hags wo the ‘already high' official charges for water from an
unnecessarily costly system.®

The effect on cultivation itself, the argument continues, and
on farm practices was no less damaging. The production of
staple foods, particularly the coarse bharif staples, was
downgraded in favour of commercial crops, & situation
particalarly urgent in drought years, when — as a consequence
and against all expectations — the canal could do little to
‘decrease the ravages of scarcity’. As well, the ease of canal
irrigation comparcd with lifing water from wells gave
encouragement o overcropping and a concomitant loss of soil
fertility; and the disruption of fallowing cycles was aggravated
by the attraction of pastoral castes into cultivation, which not
only increased the tendency to imbalance and the curtailment
of fuel and fodder supplies, but reduced the supply of cattle to
agriculturalists. The latter were thus forced to rely on their
own, ‘often deteriorating’, stock for their cattle supply, the
inadequacy of which made for slovenly cultivation and
constituted a yield-depressant in that farmers faced a reduced
manure supply, Lured by the prospeet of a less arduous life -

and by that of a simultancously increased value of product — the
* farmer involved himself in a system of production which
‘disrupted [his] former pattern of work', while at the same time
his “techniques were not adapted to deal with such sudden and
radical changes’.

Those familiar with the practical effects of large-scale canal
schemes and with irrigation bureaucracies will probably find
this unfortunate catalogue of effects perfectly plavsible.
Furthermore, given the character of the tract being studied,
there is a distinet likelihood that such disadvantages could have
substantially eroded the net benefits arsing out of the Doab
canals. Canals taken through the virtual deserts of the Punjab
and Sind clearly produced large gains in terms of net outpu,
The UP Doab may have been “before the introduction of canal

S 'Unnecessaridy cowily” bemuse of design (nudis which either moreased constroction
coans of mvolved heavy mameenance outlays. See Ch. 2 below.



4 Canal irripation in British India

irrigation . . . among the most insecure in Northern India®,;” but
it was also an area already widely cultivared and with extensive
facilities for well irrigation. The margin of benefit, therefore,
between the value of produce raised before the canal and that
made possible by its construction was clearly narrower than the
benefit arising from making settled agriculture possible in
places previously sparsely populated by pastoralists.

There are problems, however, with this new interpretation.
First, and perhaps most strikingly, there is the fact that for most
of thizs period the western districts — and in particular the
heavily irrigated northern districts — enjoyved a degree of
broadly based material prosperity matched by few areas in
India. There are problems also in that some of the responses
attributed to peasant cultivators appear to be in conflict with
current notions of ‘peasant radonality’. Further, although
contemporaries were well aware of the unfortunate side-cffects
of canals, this did not diminish their continued advocacy of
canal construction and expansion. Successive Famine Com-
missions and an Irrigation Commission urged the extension of
canal-building programmes, while the Government of India
wrestled with the cautious and tight-fisted London Office to
obtain the resources w execute such works, This, of course,
might be dismissed as simply a rclection of Imperial
perceptions as o what form of development was in the rulers’
imterests, but [ndian nationalists, also, have been favourably
disposed towards extending canal irrigation, at least to the
extent that they have favoured a diversion of government
spending in that direction and away from rallways (which they
consider drained away India’s wealth rather than adding toit) 2

I Britich Parlfamemiory Pagerr (hereafter PPY agey, 1w, Baport of the Indian Brigation

Commiizien, rpor-o9, p. 185, (This repart will kereafter be ahbreviated o 000
# Hiscarian Bipan Chandra, for sxample, is crivicad of the “oniformiy bow” cxpenditurne

o irrigation slongside thay on railways: see B. Chandra, "Beinterpretacion of

Mineteenth Century Indian Eromoms: History”, Infios Ecomamse and Sachad Hintary

Rrvdeen, vi1 {1ol8], pp. G7-8 See also, for ‘natiomalist’ views, B.C. Dhatt, Speacher and

Papers an fudian Qaestivns {Caloana, rgoz), p. 77; and B.M. Bhatia, Faminer e Do 4

Stualy v Seoms Aoty af the Ecenamic Hivtary of fndva {1860-19f5)  London, 1967), p. 198,

Irvigatiom by g0 meeas Fivalled the railways im teroms of resources sxpended by the

ataie, [m I.'l,:h“.r}hﬂ_h,rll:h'lﬂ al et al povermment cutlays upon 'crestive imyestment”

{ puabilic: buildings, frrigation, agrsculire, eransport, and communioations] mkes by

railways was up 1o e times gresier than thar devetes 10 brrigation daring the

s, Bhaiia, Famine o fedin, p, 18,
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The verdict on the impact of the canals, then, would appear
1o be very much an open one, Elizabeth Whitcombe assesses its
effects upon the peasant community from a position which,
very reasonahbly, regards with suspicion any disruption to what
she sees as a viable and well-established social, economic, and
technological balance by the incompetent meddling of the
British with a peasant system and an ecology neither of which
they understood. She accepts the possibility of increased
production, but considers that this took place only in a context
where a ‘depressed peasantry laboured in a  distorted
environment' * There is certainly — in what is, after all, only a
short study - no attempt to weigh the qualitative and
guantitative significance of the evidence used 10 support this
position. Nonetheless, the accumulated material highlighes the
problem areas and creates a strong impression that in the canal
divisions all was not well down on the farm. And she is joined in
this view by Professor A K. Bagehi, whe, taking a long-term
perspective, argues that the canals assisted in the creation of
structures within the rural sector which were exploitative and
obstructive to efforts to promote growth.” Thus, the cash
requircments associated with canal irrigation, along with
continual rent enhancement in expectation of higher yields,
produced, according to Professor Bagchi, a shift in product mix
away from millets - the staples of the poor = and, through
making extensive cultivation by large landowners profitable,
" made “their exploitation of the landless strata of poor peasants
mare intense’. Although this essentially neo-Marxist approach
could = by bringing in the possibility of class alliances and
sectional interests = successfully reconcile a situation where
further canal schemes were prosecuted in the face of associated
disadvantages to specific groups, it does rely heavily upon Dr
Whitcombe’s UP findings restated within a different
framewaork.

This study' of the impact on a peasant economy of an
? Whiteoen be, Aprarisn Camditdaer, po wi
i* & K. Bagehi, “Foregn Capital and Economic Developmend in Teedia: & Schemaric

View', in K. Ii','.g-“hu-d HLP. Sharma (eds. |, fmperasfinm and Resinfion in Saull Ao

[Kew York, 1571) pp- 40-50-
I The pilot study ol of which this fulk-bengih inneitigaton grew dusstd wpon

castern Mugaflarnagar, and the preliminary fndings werr contained in o paper
presenied at & Conlerence on Indian Esnnomic and Socal History at 54 Jobn's



B Canal srrigation in Britich India

exogenous and extensively applied technical change within a
enlonial setting takes up in detail many of the important
questions raised in the Whitcombe study. It is concerned
particularly with the way the peasant community adjusted is
activities in relation to this new irmigation source. Indeed, if it
were necessary (o isolate one fundamenial issue on which it
departs from the Whitcombe view, it would be the character of
the peasant's response w0 the canal. According to Dr
Whitcombe, the peasant took to the canal either because he had
no choice (his wells fell in), or because he saw the prospect of
relatively eflortless {but possibly short-term} commercial gain.
He thus accepted a technology and a system of farming with
significant direct and indirect disadvantages in comparison
with the traditional irrigation techniques to which agricuitural
practices, and society in general, were well adjusted. Ifin can be
demonstrated that the decision to adopt the new mode of
irrigation was an altogether more soundly based and rational
decision on the peasant's part, then a whole set of alternative
interpretations of the canal's impact is possible.

Chaptl:r 4, indeed, does demonstrate that in many |:t|'|l::|1.1.;__q|'l
not all) circumstances, the canal was a more appropriate
technology than the raditional methods of irrigation, given the
pricrities normally exhibited by peasant households and the
coonomic, institutional, and physical conditions in the Doab.
Chapter 4 then proceeds to analyse, with the aid of village data
obtained from settlement handbooks, how this decision was
translated in terms of production and the organisation of
agricultural activity. In doing so it also shows how many of the
supposed disruptive effects and disadvantages simply do not
stand up to close empirical examination; some can only be seen
as "problems’ when taken out of context, while the importance
of others can easily be exaggerated. Thus, it was not the case —
as contemporaries sometimes alleged — that the peasant left the
canal to earn his living for him and retired to recount his good
fortune from his charpoy; in most cases he spent, not less, but a

College, Cambrslge in July 175, subsequently published ander the title Canal
Trrigation aml Agrarian Chasge The Experlence of ihe Ganges Canal Tract,
Muzafarnagar Deatrici (LLP), iHgo-1goo’, in E.N. Chandbusi and C ], Dewey
{eds ), Erovery ead Sociefr: Keign be Pueian Eravomic e Sheinl Mistery (Delhd, rgfal,
PP Bo—rru.
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good deal more time at work once he received canal water,
Maorcover, the ewvidence that some yields were lower on
canal-irrigated thian well-irrigated land can be shown 1o be
perfectly consistent with an increase in overall output (by value
and quantity). Some cultivators rationalised their carle
resources, but the evidence is against the decline in cattle
numbers which some officers fancied had taken place, and
emphatically against a deterioration in the quality of stock.
Similarly, the suggestion of a fall in siaple food production is
not valid in the context of the crop adjustments across the
board induced by the canal, and taking into account the
changes in consumption patterns accompanving rising in-
comes. Much the same can be said of the external diseconomies
such az waterlogging and the spread of salinity, It cannot be
disputed that some estates were seriously damaged and many
holdings incurred production losses on aecount of these
side-effects. But how extensive or persistent were these
problems? Did they have a senious effect upon production? The
effects, in fact, were variable over time, and there are pood
reasons for arguing that they may well have been exaggerated.
The canal does, however, appear to have had a significant effect
upon the incidence of malaria.

A major aim of colonial policy on canals was to decrease the
‘ravages of scarcity’, and Chapter 7 examines closely the
protective role of the canal, re-examining the suggestion that its

" effectiveness in this regard was restricted by 113 apparent
inahility to protect the tharf food staples from drought. It can
be demonstrated that the canal was far from impotent in
meeting the challenge of climatic disruptions. To do this,
however, it is necessary to trace its role in terms of the
complexities of the peasant production system, involving both
stocks and flows (ol cash and food crops) and the disruption of
exchange values resulting from famine-induced patterns of
behaviour, The problem cannot be analysed solely in terms of
kharif food staples.

To understand more fully, however, many of the patterns
produced by the canal - including the types of benefits to which
it gave rise and the way these were distributed among areas and
within society =il is necessary o know more about the nature of
canal irrigation and the way the innovation was applied. As
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with any technology, canal irrigation was not ‘neutral’ in its
effects. Tt was intended to serve the perceived interests of its
masters, in much the same way as the earlier irngation works
were. In its design, modes of operation, and intended effects,
canal irrigation was ultimately a cultural expression, rep-
resenting the prorities and aspirations of its western
architects, and was inextricably bound up with some of the
most vital aspects of colonial rule. It was related directly to the
concern exhibited for the spread of commerdial erops - and was
thus tied up with official efforts at ‘agricultural improvement” -
as well as having an important bearing upon land revenue
ifrequently regarded as the point of most contact between
rulers and ruled), political security, and Famine prevention. [t
exigted, in fact, at the very interface berween the colonial
presence and peasant society: the water trickling into the field
kiaris was as tangible as any of the western innovations which
filtered down to village level = and more tangible and more
pervasive than most. Here, therefore, one might be tempted to
think, was a wital agricultural input (under centralised
European control) which could be used 1o bring about change
along defined channels. The authorities, after all, determined
the nature of the water supply and the terms on which it was
made available, and the levers of control and manipulation
were potentially influential in affecting crop and irrigation
patterns and practices,

As Chapters 5 and 6 in particular show, however, the degree
of control exercised by the central irrigation authorities, and
their manipulative powers with respect to agricultural im-
provement, were effectively very limited. Why? The answer has
to do with the technical aspects of the canal schemes and the
broader administrative framework in which they operated.

More and more, researchers now agree that colonial
was frequently more apparent than real: a gloss that touched
sociery but which did not overturn its fundamental structures.
Colomal rule was alwavs a jugghng act: there were too few
hands, not encugh meney, and wo many considerations o
attend to at once to permit policy-makers to realise = or, for that
matter, even clearly define — their intentions in any specific
area, The multifariows aims of different branches and levels of
government, of departments, and of personalities within the
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administration spawned compromise (or inertia) as policies
were interlocked into the overriding and all-embracing strategy
of maintaining stability and British stewardship. As fir as
irrigation alone was concerned, on a policy level it was
simultanenusly lmked with famine prevention, revenue stahil-
ity, the settling of unruly tribes, expansion of cultivation,
extended cultivation of cash crops, enhanced taxable capacity,
improved cultivation practices, and political stability. Thus, as
Chapter 5 shows, when it came to pricing canal water, it was
difficult even to establish clearly the immigation priorities that
pricing was to reflect. Indeed, it was so difficult to separate the
strands of canal policy from those of the broader administrative
context that that element of control, of actually directing the
way water was used through the price mechanism, was never
really tried (though that is not to say that the pricing system
was irrelevant to the determination of the way water was used ).

For these and the technical reasons discussed in Chapters g
and B, the way canal water was deployed was far too dependent
upon indigenous structures — within both the bureaucracy and
the village = to avoid the blurring of policy intentions at the
lower levels, where it was applied. Any institution serves itsell
to & certain extent, and this was true in irrigation, not only
among those at the top, but particularly so at the lower level,
where instead of western concepts of efficiency and economy
of water use, the prevailing concerns were those of the peasant

"society to which the subordinate bureaucracy itself belonged,
and thus bribery, status, reciprocity, and trading upon petty
monopolies asserted themaelves.

Technically, the canals proved difficult to regulate with any
pretence at precision, though, as Chapter & shows, things did
improve out of all proportion over the period. Administrat-
ively, there was a great reliance upon native stafl within the
canal bureaucracy, over which supervision was minimal, For
these reasons alone — leaving aside the indecision over policy
priorities at the state level = manipulative control was not
possible. Effectively, canal water at ground level was surren-
dered to the society itself, and was deployved in accordance with
local social, economic, and political priorities. The use
patterns, the division of benefits, and the way water was used
during drought years were thus largely determined indepen-
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dently of government interference. Only when disputes over
water and its benefis occurred between parties whose
respective resources showed a semblance of balance was even
arbitration called for.

Just as the peasant socio-cultural system has mechanisms for
adjusting 1o internal forces disturbing its balance (such as a
gradual rise of numbers) and exogenous forces (such as a
climatic change or a new overlord), and is Hexible enough to
incorporate change and new forms of intrusions without losing
its long-term stahility and viability, so, because of the way it
was grafted onto society, canal irrigation was substantially
‘absorbed” by that society rather than bringing about
fundamental changes in its underlying structure. In common
with other elements in the ‘modernisation package’, it does not
deviate significantly from Professor Eric Stokes’ assessment
that ‘the institutional and economic “inputs™ of modernity
were too feeble to blow apart the structure of Indian society . . .
the elastic, accommodating nature of the latter was adequate to
contain them'.'” Indeed, Basil Poll has gone as far as arguing
that, even where an entire framework was set up which suited -
and was even designed o encourage - innovation and change,
the Punjab canal colonists, despite undergoing significant
upheaval, ‘adapted the colony 1o themselves and not them-
sebves 1o the colony™.?

If the intentions of British policy-makers — like those of their
Indian counterparts in the post-colonial period — were, due to
their limited control over an imperfect canal system, destined
like other innovations 1o be moulded according to the specific
needs, structures, and technical considerations which are the
ubiguitous concerns of peasant society, this is not to dismiss the
possibility of change and matenal progress. Peasant society
exhibits continuity of form mather than changelessness, and
while it might not constitute change on the scale of the British
agrarian revolution — which, for at least some of the time,
provided a crude policy model - given the right combination of

UE.T. Backes, The First Cemvury of Brivish Colonial Rule in India: Socal Revolution
or Socal Sagnaton®, Past and Preseal, Lvm {1a73), p. 151,

HRJ. Polf, ‘Land Managepeent and Modemnisation in & Punjab Canal Caolony:
Lyallpue, 18go-1g50', paper presented st the Insticuce of Commonweahl Srudies,
Landan, Feb. 1974, p. .
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circumstances peasant society can display marked dynamism;
it can expand production and improve productivity by the
adoption of new crops and investment in technical and
organisational innovations.” The absence of such trends is
frequently interpreted in caltural terms (e.g. “limited wants’),
but is more often a refiection of speciiic insttutional structures
or technical constraints rather than a lack of concern for
increasing output fer se, Canalirrgation could play a key role in
providing the appropriate technical environment for the
release of expansionary forces, though it was, by itself, limited
in its potential to increase output. It was vital that the
institutional as well as the technical environment was
conducive o such an influence through providing the incentive
for investment and growth, as well as permitting the necessary
related organisational and techmical responses.

It tollows, therefore, that a crucial focus of this study must be
on the inmteraction between the precise form of the local
irrigation facilities (reliability, terms on which it is available,
and so forth) and the specific recipient environments (physical,
economic, technical, social, and cultural), This point of
interface is effectively the source of what Professor Eric Stokes
referred to as ‘differential impact’, for it is this which determines
not only the potential of the input, but the degree to which {and
manner in which) it will be realised. Thus it is possible, in
Chapter 8, by examining this area of interface, to show why the
" canal had different effects in different parts of the Doab; why
growrth rates and growth patterns differed, The canal’s impact
is not simply a reflection of the specific environment into which
it was introduced, ‘Thas final chapter examines how the pattern
of distribution of benefits it created, in the Meerut division at
lcast, was itself a factor in perpetuating the cycle of growth and
prosperity which had been established, The comparative
dynamism and vitality of the western districes, with their
growth and noticeable diversification, were in striking contrast
to the eastern districts of the UP particularly, and a far cry
from the gloomy impression given in Agrarian Conditions. Iron-
ically, it is the alleged villain of the piece, the canal, which is

“ This in clearly demesarraced for the Pankah o ). Dewey, “The .ﬂ.m-imh;unl

Cuepat of anm Isdian Proviece: The Panjab, 1850-1gyo", paper presensod at the
Inseiruee ol Commanwealth Studies, Londen, April 1972
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finally shown primarily to explain the dynamism and pros-
perity.

The study begins, however, with a chapter which sets the
development of the Doab canals in the broader context of the
growth ol irrigation in India as a whole, and which then traces
the history of the signihicant UP works. It cutlines the main
physical difficulties confronting the pioneering engineers, and
the experiments and controversies which marked the evolution
mn design and construction towards a technically effective basic
system of irrigation.



2
Development of the canal system

Historical outhine

Restoration and improvement af pre-British works (rfry-gi)

British canal-building activity in India commenced in (817
and was initially confined largely to the plains area to the north
of Delhi and the deltaic regions of Madras. Most of the early
British schemes were, in fact, rehabilitated and extended
versions of indigenous works found in various parts of the
country, The original version of the Western Jumna Camnal
{W]JC),' in the east Punjab, has been attributed to Firoz Shah
Tughlak. This fourteenth-century excavation subsequently fell
into disuse, but was apparently renovated during Akbar's
reign,and then remodelled and extended to Delhi by Shah-
jahan’s engineer adviser Ali Murdan Khan? The Doab Canal
, (later Eastern Jumna Canal) also had its forerunner. It is
thought to have been built in the early eighteenth century,
though it was abandoned fairly soon afterwards. It appears 1o
have been partially restored, down to just below Saharanpur,
by the Rohilla Chiefs in 1784." The Bari Doab Canal was
preceded by the 130-mile-long Hasli Canal, which conveyed
water [rom the Ravi to Lahore, and which was still lunctioning

! B0 called Because it took off from the western bamk of the Jumna Brver.

4iGovernmend of India (hereafier GE) Puhlic Werks Deparment (heeealtes PWI),
Trireis! Resivw of freigation ie fadie, yged-ay [Caboca, 1gaa), po 2y The hissorical
demls ceambaned in chis sectian bave alio beea ohtained from OW, Hc{'-n-l:lrge.
Misrki end Migei &v fndia (Lamidom, tBogl, pr si—g0; &, Kuoryan, ‘Irrigaton im
Rewlia®, Misdra {leisrpliy faarmal, av (19430 pp 35-0;, and BT, Cautley, Soport on the
franges Canal Warks, wil 1 (London, 18], pp. 310, It shauld be moted that there are
niameriiis duscrepancies between these accounts of sarlier works

"R, o The Doaby Eastern Jminns Canal will b roferred to hereafier s the EJC.

13
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as an irrigation work when the Punjab came under British rule;
as indeed were several inundation canals in Multan, Muzaffar-
garh, and Dera Ghazi Khan districts.' Also siill functioning
when Tanjore was ceded to the British in 1801 was the work
which was perhaps the most impressive of all the indigenous
schemes = and which, when rehabilitated, was to form part of
Sir Arthur Cotton’s extensive irrigation works in Madras — the
1,080-foot “Grand Anicut’., This work, which spanned the
Cauvery, has been ascribed to the Chola Kings, though
opinions as to the date of onginal construction vary from the
second to the eleventh century. At one ime, clearly it irrigated
A large area - one estimate puts the figure at boo ooo acres.?

Not all the pre-British works were built primarily as works of
imgation. According to at least one source, the prime aim of the
Moghul versions of the WJC was for the supply of water to the
Emperor’s hunting grounds at Hissar, while Ali Murdan’s
extension to Delhi was intended o feed the fountains and
gardens of the Impenial palace. Similarly, the less ambitious
twelve-mile cut linking the Kali Nadi with Meerut, traces of
which remained when the British ook over, was excavated
with a view to supplying Meerut's groves and gardens, rather
than for irrigation.

Many of these indigenous works did not achieve what was
expected of them, or at least did so for a comparatively short
period. Engineering capabilities understandably fell some way
short of what was shown subseguently 1o be necessary for the
design and construction of large-scale canal systems, and the
history of the indigenous versions of both the W]C and the EJC
15 one of a succession of sethacks, Pre-Brtish works made lLittle
uge of magsonry structures and those taking off from the Jumna,
and others in and around the Doab, shared the characteristic of
avoiding high ground and following the courses of rivers and
drainage lines wherever possible. These crude works were thus
vulnerable to the effects of Hoods and silt deposits, and, as well
as causing swamps and damage to low-lying land (as did the

+ i, “Inundation canals” are those which carry wacer only when the mver from which
they ohitxin their supply iz in Bood.

* Fintemiad’ Rymiow f Srnigetisn, p. 27. The irvgated area, and the prosperity of Tanjore,
hiad comsiderabby diminished by 18071, as o resalc of the maim soream of the Cawvery
baving begun 1o fow down o nonhem chanmel know 58 the Goleroon,
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Rohilla version of the EJC around Saharanpur), were of limited
use for purposes of irrigation, Even the short West Kali-
Meerut Canal, though 1t functioned for a time through the
construction of a enide embankment across the tver, must
have caused considerable damage to the river valley. More
spectacularly, the town of Lalpur was reputedly destroyed
when one of the embankments of All Murdan Khan's canal
Eave way,®
The carliest important work of renovation undertaken by
British military engineers involved the WJC, which was
reopened in 1820, In the two decades which followed - and
while Cotton was establishing his considerable reputation as an
irrigation engineer in Madrag’ — a group of Bengal Engineers
was busy, in between military operations such as those against
the Sikhs, restoring the Moghul works in the North-Western
Provinces. Rchabilitation work on the 12g-mile Doab Canal
(EJC}, which reopened in 1830 and served the western parts of
the districts of Saharanpur, Muzaffarnagar, and Meerut,
involved the considerable task of embanking the main channel
o an average level of nine feet above the land surface for almaost
forty miles. In the light of the subsequent operating and
financial success of the Jumna Canals, extensive improvements
were made during the 18505 and after to the numerons dams
and canal networks in both Rohilkhand and the Dehra Dun
Valley behind the Siwaliks.
" The nature of the work carried out was very much
experimental. Funds were severely restricted and the onginal
alignment of these works was in consequence largely adhered to
for reasons of economy. Depressions were crossed on earthen
banks which intercepted drainage and were prone to collapse
and cause damage. Numerous masonry works were intro-
duced, but both the early Jumna Canals, successful as they
were in times of drought and in terms of financial returns (and
important as they were in acting as objects of hydraulic
& A Dieakin, frrigatesd fnsba: Ax Aurbalion Fiew af ndia and Coden, and their feripanion and
Agricaiture (London, t8ggl, p. =1
! He coastructed an impressive Jand profitable] sysiem of anienny (wean), irdgation
channels, and mavigation chamnels, firsi on the Cavvery and Clolerson Rinvers
{wheere hin "I pper Amicot’ acrosy the Colenmn ensurned & wader lovel sulficiend for

the [l wifisation of the “Grand Anicur’, which be mprived, snd thes on the
Greslavery amd Krnhea Fivers during the 1Bg0s and 508
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experimentation), eventually required extensive remodelling of
main and distributing lines. Much of this work was consider-
ably delayed by government reluctance to grant the requisite
funding, so that much of the carrective work, particularly on

the W, had to wait until funds for such projects became more
available in the 18505

Wholly British projects (1856-56)

Ome of the officers involved in the rehabilitation of these
schemes was Sir Proby Thomas Cautley,® the architect of the
grand and first purely British work, the Ganges Canal. This
work was originally contemplated by Colonel John Colvin, the
then NWF Superintendent-General of Canals, wha m,!ui
in 1836 a scheme which would serve the north-east section of
the Doab, Cautley examined the project and was di

by the phvsical obstacles presented by the low level of the land
between the Ganges and the upland plain requiring irnigation.
The idea was to be revived, however, afier the severe famine of
1837-8, In the face, particularly, of the ‘sacrifice of money’
occasioned by the famine, the Ganges project soddenly
assumed urgent importance, and in 1f3g Lord Auckland
granted funds for a full survey to be undertaken by Cantley.'
Cautlev's subsequent proposals were approved by Aunckland
and by the Court of Directors, who noted in a September 1841
despatch that

apart from the consideration of financial results, which we are far
from contemplating with indilerence, there are few measures
connected with sur revenoe admimsteation in Indin more calculated
it eontribaske 4a] thie Eﬂitﬁﬂ irn'.lmw-.mml -D'F I:Im WI.I.I'I'I:IT, '|]1|:
amealicration of the condition of the imnp]r, and t raize the character
of the Crovernment, than those of the nature now under consideration.
We concur in opinion with the Government of Agra that a higher

¥ Triewninl Bestme of drrigmtian, pp. g=6, 'In oothing has the spirit of Rlse coonomy
mare perniciousiy affecied the prosperity of existing canals than by preventing the
executive officers from submaiting amy comprebenigive plans for remedyng the el
of the origina! designs of the works’, complained Caotey in 1 8yg. BT, Cautley,
'Canals of Irrigation im the Morh-Wesiern Provimees”, Calowits Seviee, xu (1849),
pp. =1l

® Captley was the Superintendent of the E]C over the period 1831—43.

W Cawtley, Gaper Canal Wanks, 1, Th g
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ground for advocating these works is found in the security they afford
agninst famine and its attendant horrors, !

Moreover, the court initiated a considerable extension of the
project’s territorial scope. In the light of the severity of the
famine in the central and lower parts of the Doab, it was
directed that the projected Canal should be ‘constructed on
such a scale as would admit of imigation being supplied 1o the
whaole of the Doab’.

The official enthusiasm which had greeted Cautley's
proposals — and had prompted the decision to award him with a
donation of Bs 10,000 for his efforts"? — waned, however, even
before construction got under way in 1845, This is partly
because the incoming Governor-General, Lord Ellenborough,
had a passion for the army and displays of pageantry, and
clearly not for public works schemes; but there were also at the
time doubits over whether such a large canal would not reduce
the flow in the Ganges so as to limit its navigahility, and fears
that the serious fever outhreaks experienced along the Jumna
Canals would similarly occur along the new canal. Whatever
the precise mixture of reasoning behind his action, Ellen-
borough vigorously discouraged the project by withhalding
sufficient officers’ assistance, by limiting funds, and by
modifying the original design, directing that it should be
constructed ‘in the first instance [as] a canal of navigation, and
; all the water not required for that purpose may be distributed
for the purposes of irrigation”.™

Until 1844, when Lord Harding replaced Ellenborough,
Cautley’s efforts were often diverted 1o surveying and levelling
for want of sufficient stafl to perform these mundane rasks, His
health had suffered in consequence, and he took furlough from
early 1845, his place being taken by Major {later General)
W.E. Baker. When he returned from leave in Europe — during
which time he had studied hydraulic works in England and

I Chanted in ifdd . po 2. For an abiernative to Castley's acooant of the Bistory of the
Ganges ‘Canal mostroction, see BB, Buckley, The frgasion Fenks of fedin and derr
Fimancial fenadts, and edn {Londan, 1gos), pp. 65-101,

1 Mearly Bl of which, at the recommendation ol the Military Board, wes oo be
deduceed 1o oover the full coss of sapplying a temporary officer oo assisn Cantdey In
surveying the Ganges badiv Camley, “Canals of reigation’, p. 151,

1 Causley, Gagger Camal Warke, 1, pp. 3991
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Italy and (while en route back to India) those in progress on the
Nile — be encountered once more an official attitude favourable
to resuming the project on the original basis.* With the active
encouragement of Lieutenant-Governor James Thomason®
and the development-oriented Governor-General, Lord
Dalhousie, the vast and unigue work, streeching the 350 miles
from Hardwar to Cawnpore and incorporating altogether 50
miles of main and branch lines at a total capital outlay of £2.15
million, was completed for official opening in 1854 and became
fully operational in 1857, It was the largest canal ever
attempted in the world, five times greater in its length than all
the main irmgating lines of Lombardy and Egvpt put together;
and longer by a third than even the largest USA navigation
canal, the Pennsylvania Canal.™

In an effort 10 expand public works activities, Dalhousie
proposed — in the vear the Ganges Canal was opened — to
reform the system under which such schemes were constructed
and financed." Up to 1854, public works of all kinds were
carried on by the Engineer Department of the army, under the
supervision of the Military Board in each of the three
Presidencies. If the work was of a civil nature, then engineers
were lent 10 the civil authorities, and the financial responsi-
bility was that of either the local government or a civil
department of the Government of India, Thus the Ganges and
Jumna Canals, like the works in the deltas of Madras — and the
Great Trunk Road - were all constructed under this system for
the Government of India, and all expenditure incurred was
treated as ordinary expenditure and charged against the
revenues of the year. Dalhousie abolished the Military Boards,
substituting in their place a Chief Engineer in each of the local
governments, and at the same time formed a Central Public
Warks Secretariat at Caleutta for general supervision of the

" [ the mtorim, a commiiler appsinted o repost an the likely implications of the
(inngrs Camal for the heabibiness of the tract imolved had conchsded that the
prehlem could be minimized through making allowances at the design stage. Ree
Ch. g below for details.

" Afer whom Boorkes Engincorang Collrge, opened in (BB fier the training of FPWD
aeall, btk Eumpnm and Indian, was renamed,

& Tie Timer, @ Moy, 186y, 4, qeoting Lord Blalbousie,

" For further desails on this section, see £17 18380, 5. Repard from e Sefan! Commidier m
East ludva [Fublic Warks}, pp. isvi.
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local establishment. In addition w establishing the basic
framework from which were to develop the Public Works
Departments, Dalhousie outlined important changes in the
financing of public works. He proposed that expenditure on the
construction and maintenance of works necessary for the
administration of the colony should be classified as ‘ordinary
expenditure” and set against the revenue of the year; outlays on
projects ‘calculated to increase the wealth and promote the
prosperity of the country’, such as irmgation, harbours, and
railways, should be met mainly with borrowed money. As far as
irrigation was concerned, Lord Dalhousie wished to see the
annual allocation of a specific sum, raised through loans, to
promoting canal schemes; and in setting up the PWD he
designated £2 million for this purpose.

[rrigation. development through private companies (1858-665)
Dalhousie’s retirement and the events of 1857 poatponed the
adoption of these financing proposals. In the post-Mutiny
period there was considerable pressure on the Government of
India to promote irrigation by the same indirect agency as that
by which they were then extending railways — by guaranteeing
& return to private companies — and the period 185866 was
marked by what turned out to be a remarkable experiment in
irrigation development through private irrigation companies.

The driving force behind both the Madras Irrigation
Company and the East India (Orissa) Drrigation and Canal
Company was Sir Arthur Cotton. He was at the height of his
powers as an hydraulic engineer. His track record inspired the
confidence necessary to overcome opposition and actually
launch such an enterprise. Cotton had for some time been
dissatisfied with the restrictive system of constructing public
works out of current revenue. He criticised particularly the fact
that it meant having to ‘grind out of the present generation the
whaole cost of works in which they only have a life interest’, " and
in his book, Public Works in fndia, published in 1854, he showed
himself to be a supporter of Dalhousie's plan for financing
public works through raising loans. Certainly, if he was to he

A, Gotion, Pablic Warks in fadie {Lendon, 1854, p.o35.
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able to carry out some of the grand schemes he had in mind,
freedom from the existing financing arrangements was a
prerequisite,

Such a scheme was the one he devised during the late 18508
for peninsular India. A response, perhaps, to Cautley's Ganges
Camnal, its main elements consisted of, in the eastern section: a
series of weirs on the Tungabhadra (one of the largest
tributaries of the Krshna) and one on the Krishna iself:
storage reservoirs o impound o000 million cubic feet of water
to supply navigation canals; the diversion of part of the water
of the Tungabhadra into the Penner; G500 miles of river
improvement; and a network of five large canals for navigation
and irrigation, including a fifty-mile east coast canal connect-
ing the Krishna delta with Madras itself. To the west, a canal
was to be taken Goo miles o Poona and the west coast, with
subsidiary lines extending from Ahmadnagar (roo miles
north-east of Poona) southwards to the coast at Mangalore (on
the same latitude as Bangalore). Altogether, this system would
traverse the peninsula, open up 150,000 square miles of
country, give rise to an increased trade of around £5 million
annually, and provide extensive irrigation in Hyderabad and
Raichore = all for an estimated £z mulhion, "

The initial stage of the project, the castern section, was
estimated in 1859 to invalve an outlay of E1.98 million. Despite
the anticipated 22% yield on these works, the government felt
unable at the time to sanction such an outlay, and it may indeed
have been Cotion himsell who was responsible for an
{unattributed) 185g Caleutta Review article arguing the case for
allowing private companies to carry out such schemes and
outlining the kind of safeguards which would be necessary to
make the proposal acceptable in principle to the government.
Officaals in India seriously discussed whether so remunerative

18 Far details, ser Deakin, Fﬂgﬂﬂ'-ﬁ:ﬁﬁ. o T4 T ang.; and Trieanisl Aol of frngadion,
PP. 47-5¢. This peminsular system wan aciaslly part of sl cven mose comprehessive
scheme envisaged by Gotton st the time. He desamed of & liuge isvigathos’ snd
navigation scheme, with a navigable lime g oo0 males long, seredching Fram Harachi
via Cawnpore, Calortta, and Cutlack o Madras and acros i Pz sl the went
woast There is mot & single obstacle fa this”, e wrote in 1588, "and 16 rtsalcs woobd
ke far beyond calculation.' Triemis! feine gf lrigation, p. 42

B Aponymous, "English Capstal and Indian Irrigation’, Calvuita Remne gz (i8550),
Pp. 17285,
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a scheme should be allowed to pass out of the Crown's hands;
Madras officials, particularly, were unhappy about its doing
sa, In the end, though, in spite af all the objections, and without
challenging any of the estimates, the Secretary of State for India
determined that the need to introduce British capital into the
colony — and particularly to speed up the progress of irrigation
works — was so important that the scheme should be permitted
to proceed, The Madras Irrigation Company was formed, and
in June 1863 a 5% guarantee was given by the government on
E1 million, along with the necessary grants of land. The
government was to receive half the profits over 5% and
retained the right of purchase of all shares after 25 years at the
fair market price.

Within three years the Secretary of State was actually
offering to buy the shares, for by 1866 nearly the whole of the
capital had been expended and the planned sections were far
from complete. Understandably, the shareholders declined his
offer. An advance of £600,000 was made to the company and
more stringent conditions laid down as 1o its use on a further
section of the project, but the company’s programme soon
ground to a halt in the face of a succession of cost overruns.
Despite devoting to the purchase of boats a further £8o,000
(apparently claimed from the government for surveying costs
on those portions of the scheme abandoned for want of funds),
navigation operations failed to make a profit. As one ohserver
putit, "The canal runs from nowhere, to nowhere in particular,
and consequently there is nothing and nobody to carry. @
Irngation was no better an investment, and showed a deficit on
working expenses,? in spite of the fact that the government
made large remissions to the peasants for crop failure caused by
famine while still paying Rull rates to the company on their
behalf. Although the completed sections had the capacity to
irrigate goo,000 acres, the local agricultural conditions were
n rn;'mm;ulqll:};ﬂ, H-“h Cotton [Sie Arthur's brother) hid spene more than s third

of the estimnated cond ol the Tusgahladra s belore derailed survevs showed the

site to be impracticable, The aliernative site exceeded (s estimared cost by o @owr

of Fve. T [deakin, frigeied dudia, p, o617,
A Mored the Faming Commsion: "The sxmblishment changes have been very high in

eomparison with whar they would have been on a Government work of like nature,

and the Lopdon Beard of Directoes and s office have bees an addstssnal heasy icem
ql'q-;p-nm.' PP eEEs, 1m, Bepeet &f he fadiin Famise Commiind, pao, p. 16a.
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such that irrigatdon was required only occasionally. The
situation was made worse by the heavy irrigation charges, and
barely 20,000 acres were watered on average, "The extraordi-
nary oversight which led to the unhesitating construction of
these great works, without regard to the character of the soil o
be watered, of the people who own it, or the results to be
obtained by its execution, is & remarkable incident in the
history of Indian irmgation’, summed up one observer. ‘Even
had the works been well and cheaply built, they must have
failed.'™

It was not until 188z, after having paid out 5% annually on
the imitial £1 million and having advanced £680,000 for which it
received no interest, that the government was able to buy the
company out for £1. 18 million. With the additional loss due to
debts abandoned of £1.5 million, the government finished up
paving more for an isolated fragment of the eastern part of the
design than was originally estimated for the entire gigantic
scheme.

A similar conclusion - also mvnlvinp; terms favourable to the
sharcholders — had attended the private irrigation initiative in
Onssa. The company, which was incorporated in 1861 with a
capital of £2 million.” was set up to execute — though not with
the aid of a 5% guarantee - another of Cotton’s grand schemes:
this time in the deltaic region of the Mahanadi and Brahmani
Rivers and extending from Cuttack to Calcutta. River and
flood controls, irrigation canals with a projected irrigation of
over 1.5 million acres, and a navigation channel linking
Cuttack with Caloutta were proposed for an area undeniably in
need of effective land and coastal communications, and subject
to serious drought and increasingly destructive floods. Even
though the cost estimate was subsequently raised to £5 million,
when the government took them over, in 186g, the actual cost
was on course for a final wotal of around £6 million.® The
™ Dicakin, [rripated fndie, p. 387,

B The Madras Irrigation ﬂ-hm'p-irw withed o add this enlezpries in it FRIHng
structure, but was refised permissica by the Secretary of State, fbid, p. 83,

& The government paid the company just wmder By million for the canal, a3 well as
camcelling a debt of Ergo000 and paying E50,000 compeosation bo company
servants, Trimmial Resienr o frripatron, p. 44 The company had also, at the time when
the government was serioushy dowhting the wisdom of conrinuing o allow privaze
emterprise to develop canals, begun waork on the Son and Midnapur Canals,
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scheme not only shared with its Madras Company counterpart
a serious problem of overrunning cost estimates, it similarly
suffered from an overestimation of potential demand for
irrigation. With an average of sixty inches of rain in the
Mahanadi delia, mare reductions and other concessions failed to
raise ordinary demand for water to more than a few thousand
acres, But if the scheme failed to realise the profits imitially
envisaged, in a2 non-commercial sense the Orissa scheme was
not entirely a failure, since it effectively reduced flooding, gave
some protection against famine, and did belp w overcome a
difficult local communications problem.

Slate construction financed by loars (from 1566)

By the mid- r86os, there was widespread disenchantment in the
government concerning the wisdom of allowing private com-
panies to construct and manage works of irnigation, and when
the Government of India determined in 1866 upon a course of
major extension of irrigation works through public agency, it
revived Dalhousie’s general plan for financing such works
through loans. The Secretary of State for India approved of the
scheme of raising loans in London specifically for irrigation
works, subject to the condition that such schemes could be
expected to be ‘remunerative’. The Government of India was
gven the discretion to authorise the commencement of projects
" which met the necessary conditions, and it was decided that
arpund E5oo,000 per year would be earmarked for irngation
out of ordinary revenue, with an addition of roughly £2 million
obtained through loans.” From 1867, for the first time, an
adequate and reliable low of funds went into canal develop-
ment, and a large number of ‘productive’ works, involving an
outlay of £15 million, were sanctioned over the next decade.
This period was important from the point of view of UP

madified vernioe of which were eventually completed by the goverimentz ol Hibar
and Bengal respectively.

A Government of the North-Westom Provinces, Pubdic Works Department {[rmga-
tion Branch) Preceedings (hereafier BWT PWIKT) ), Nov. 1867, (procesding no.)
22, (3] Circular gi, ‘Constnection with Loans’, 18 Seps. g, {In the India Odfice
Records (hereafier 10OR) For further decadls relacng w this section, see M0,
Gulhari, Adwniniiiration and Fleancog o Teiiganes Wenks in fadia (New Dethi_ 1085), pp.
gH-hig,
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irrigation in that both the Agra Canal and the Lower Ganges
Canal were initiated under these new arrangements. Other
major works included the Sirhind Canal in the Punjab and the
Mutha Canals in Bambay.

The refusal on the part of the government to sanction an
1875 proposal for a canal to serve virtually the whole of the
Chenab-Ravi watershed, the Chenab Canal, was 1o mark the
end of the initial boom in loan-Ananced canal development,
This particular project was complicated by the fact that its
financial prospects were dependent upon colonisation of the
tract. But there were more general reasons contributing to the
decision, Against a background of concern over the financial
returns to canal irngation {and thus the danger that servicing
the loans might become a permanent charge on government
revenues), a growing body of opinion wanted the government
to curtail its public works programme, and particularly
irrigation. “To prosecute its irrigational operations on the scale
at present contemplated’, wrote William Thornton in 1875,
‘and on the same principles as heretofore, may therefore seem
to be a course that must inevitably involve the State in serious
financial embarrassment.’™ A budgeting squeeze, brought on,
among other things, by famine costs and the rising cost of
remittances to England as a result of the depreciation of silver,
reinforced the arguments of those opposing the enhanced level
of government involvement in public works. Moreover, a large
proportion of the borrowing for ' Extraordinary Public Works',
as schemes constructed from loans were termed from 1868, was
intended for railway projects.® Naturally, advocates of rail
expansion sought to divert the pressure for reduced govern-
ment public works activity away from railways and onto
irrigation. Much of the criticism of canals during this peried -
in terms of both their overall financial performance and their
operational performance - took place against this backdrop.®
The railway lobby was wo powerful w be resisted, and -

BW T, Thornton, fadiss Pablic Warti [London, 1875), pp. 106<17.

= [ wan decaded in 1 B30 thas Forther exiensben of rallways shoald - s with irrigaten=
generally be ondertakon by the state discctly, raher than by compantes, asa thas
the fumds sheuld be olsiained b borrowing

® 8ee for example, |. Dacosta, The Indias Sudpel fir 1778 Rrmarks an the Financial
Positisn of the Gosernment of Indis {London, 1877], pp. a0-7.
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despite the tireless advecacy of Sir Arthur Cotton for
navigation and irrigation canals as a more appropriate form of
transport and famine protection than railways — it was
irrigation outlays which were cut back sharply from 1875, while
annual average expenditure on railways rose markedly over the
levels of the early 1870s."

The issue eventually led to the appointment in 187g of a
Parliamentary Select Committee (o examine ways in which
loan capital raised in London for Indian irngation works might
be safeguarded.® [ was also 1o recommend a formal criterion
for allocating loan funds among vanous canal projects. The
committee was hampered by the fact that the revenue accounts
of existing irrigation works were grossly unreliable; its
investigations nonetheless revealed that for the normal vear
examined, 1875-6, gross receipts from all works covered
aggregate working expenses plus interest on capital. They even
yielded a small profit overall. The committee thus recom-
mended that the practice of loan-financed construction be
continued, subject to a ‘productivity test’. Essentially, this test
required that only such projects as would, ten years from their
date of opening, vield an annual income equal to the interest on
the capital expended on their construction {including, in such
capital, accumulated interest arrears) should be accepted.

Up until this nme, major irfigation works were considered as
eszentially commercial undertakings and were classified as
- ‘productive works'. Such a designation did not mean that a
work was constructed and operated without regard for its
potential role in combating famine. On the contrary, in 1867 it
was determined that certain design features intended to
increase the protective capabilities of the irrigaton works
should be incorporated into north Indian canal schemes.®
This, of course, did not help those areas which, though in need
of irrigation to provide defence against bad seasons, were

U Apmuzad cutleys on lerggation works from borrowed fands fefl sieadilly from the peak
Leved of £1.94 million in (273 10 arcand Doo,ooo in 1880 The total for the decade
1B 1—Ho wai 09,9 million as ggainsr £99.0 milion spent on mibeays. FF 6o, ua,
Repart of phe fndias Femine Commisis, pow, p, 147

2 PP iBgB-g, ox, Rpeet from dhe Selant Compsitter, pp. dii—vi

1 Drtails are given in Ch. & below. The Irmigstion Commission noted, in fct, that i
considered artificial the distinciiom between ‘productiee’ and ‘protective’ works,
since the former had always had an imporant protective fanctien. I, p. 75
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unable to recerve such works because cither the constructon
costs or normal conditions of agriculture ruled out the
possibility that the prospective works would be formally
‘productive’. The 1880 Report of the ndian Famine Commission
drew attention to the indirect returns to irrigation works
{including savings on famine relief expenditure) and it was
with such calculations in mind that the Government of India
decided to set apart from the revenues of each year a sum of Rs
150 fakhs (£1.5 million)™ to be held in 2 Famine Fund. Half of
this fund (Rs 75 lakhr) was to be allotted to “protective’ works
{including railways as well as canals) in the construction of
which direct returns were to be a secondary concern of the
government. Subsequently it was decded that the full Rs 75
{akks should be devoted to protective irrigation works.
Changes in the funding methods for public works schemes
were accompanied by a restructuring of the administrative
framework, The PWID was divided, in 1866, into military, civil
{including irmgation}, and railway branches. The former
systemn was one in which revenues from all provinces were
treated as belonging o a single fund, and expenditures from
which were controlled by the Government of India, with
provincial governments having no discretion in sanctioning
fresh charges. This situation led tw considerable tension
hetween central and local government, and gave little incentive
for local economy in the use of funds. It gave way to Sir Richard
Strachey’s 18697 reform proposals, which were 10 render the
execution and management of irrigation works a state
government functon.® This was done through :
PWDs, with the Government of India and Secretary of State
exercising powers of superintendence, direction, and control
over local technical and administrative activities through an
Inspector-General of Irrigation and the PW Secretariat in
Calcutta, Swrachey's system was operative for virtually the rest
of the period, until the first round of constitutional reforms,

A fokk ol rupees connotes K 100,000 [nomanalky £ rounoo); acrew of rupoes connotes:
Bz oo feblr (nomimally £1 million}.

B 1. Sarachey, fndie; fir Admiminiranca eadf Progress, goh edn [London, 1q61]; Gedhar,
Asminrtranen and Finmeig af frmpafion, pp. 1507 Repart of the frrgateo Commsinnm off
daddia, wvol. 1 [Mew Delhl, rgya), p. 257 The first appoentee o the post of
Inspector-eeneral was Srrachey hissell
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which made irrigation a provincial but ‘reserved’ subject from
1g21. The firm control of the central government and the
Secretary of State was then removed, except in the sense that
provincial governments had 1o seek prior approval of the later
{through the Government of India) before sanctioning projects
costing in excess of Rs 5 million. Irrigation projects were then
financed by local governments, either from the general
revenues of the province or with loans raised on the security of
the Indian Government, with occasional grants from the
central government for minor or unproductive works. ™

Confidence in the soundness of irrigation returned afier
1880, and, within the administrative and hnancial framework
described, construction of irrigation works proceeded through-
out the country. The area irmigated by major productive works
increased from 4.6 to 10.9 million acres between 1896-g and
1goo—1.7 New schemes included the Lower Chenab and Lower
Jhelum Canals (the Punjab), the Lower Swat Canal (NWFT),
the Jamrao and Nira Canals (Bombay), the Son Canals
{Bihar), and the Periyar and Kumool-Cuddapah Canals in
Madras, In the UP, the period saw the coming on stream in
1874 of the 1og-mile-long Agra Canal, which was initially
sanctioned to provide famine relief work in 1868 {see Map 2).
With its headworks on the Jumna just below Delhi, it ook
water to the drier parts of Agra and Muttra which lay south of
the river.® The construction of what came 1o be called the
Lower Ganges Canal (LGC) also commenced in 1868 and
it was opened ten years later. This canal, with its independemt
headworks at Narora in Bulandshahr district, and an intake of
4—5.000 cubic feet per second (cu-secs), intersected the Etawah
and Cawnpore branches of the original Ganges Canal and
thenceforth these became part of the LGOC system. Three new
major channels — the Decband, Hathras and Mat branches -
took up for what became known as the Upper Ganges Canal

® “Slnar warks', Trullnl’li'\-i' i protectlve, were comarructed out of general eveniues.

B I po ks, Inersasen i the Srrigated sreas of aiber classes of saate rrigation woeks
were small i |;|;||11F|.|.m.|;|-r,| Sdinee works shownd an inerease l:‘tllrtj!f 208 ver the
P-grmd_ and the area fovered h-]r prubreise wairkd i, 1@ bl |l thai
anes-iwrmiieth of the mrear in irvigated srea on magor productive works, ik

® Zricaly speaking, iberefone, this conal Tiee just patede the Dosby, though sinee the
diwtrices served were administratneely part ol the Draly, the Agra Canal will be
timilarty treated lor the purposes of this study



Map 2. Districts of the Ganges=Jumna doah, ¢, 1608,
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(UGC) system the water no longer required in the bower
reaches.

The Agra Canal and the EJC were not especially large
systems in terms of capacity, annually watering on average
240,000 and 500,000 acres respectively around 1900, but the
Ganges systems were very substantial indeed. Even in its
truncated form the (Upper) Ganges Canal, in the mileage of its
channels, was still the largest in India. It had a capacity of
8,000 cu-secs and irtigated dunng the 18Bgos goo,000 acres in
normal years, rising to 1.25 million acres in the 18gg-1g900
drought. In comparison, the other giant, the LGC, watered
$00,000 and just over one million acres respectively, The two
canals together consisted of 1,230 miles of main channels and
branches and 6,400 miles of distributaries, ar a ol cost by
tgeo of £8.2 million.®

By 1g00, when the construction of the basic systems tracing
down the Doab had been completed, along with ther
remodelling and major extensions, 2.5 out of the 11.5 million
acres normally cultvated in the tract were imigated by the
canals during dry years, and steady improvements in the
operation of the system increased this figure to around 3.5
million acres by 1920, thus clearly exceeding the considerable
area of well irrigaton.* The total cost of these Doab schemes
up to 1gzo was just under E1o million."

Apart from the earlier works in the Dun Valley, Bijnor, and
" Rohilkhand north of Bareilly {(which together did not typically
water more than 150,000 acres and were classified as 'minor’
works), UP canal-building outside the Doab was very limited
up until the opening of the Sarda Canal, serving the
Ganges-Gogra degh, in 1928, The Sarda Canal project was
initially examined, along with two other projects, the Eastern
Ganges and Ramganga Canals, in 1870, Projects prepared for
the latter canals were both abandoned because of uncertainty
over the likely demand for water and the low winter levelsin the
rivers concerned. The Ganges schemes in the Doab left no
water tospare and the Ramganga flow in winter was tiny.* The

B Trmnig! Redine of frigetien, ppo B4-5, 2og-5,.
IC, Ch. xax. For an indication of the area usder irrigation by source, e cach
district. see Map 4, for long-verm trends in oml canal-lrmgaed area, see Figure 4,

i Threnial Revdae of fmigation, ppe 204-5. 1 JIC, pp. plgegn
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darda Canal project was less straightforward, and the
possibility of constructing a significantly scaled-down version
of Captain (later Colonel) J.G. Forbes® 1870 project for a
scheme watering 2.4 million acres was repeatedly re-examined
over the period. Doubts among local officials about the
project’s ecological impact, the hikelihood of limited returns in
an area with a normal average rainfall of forty inches, and the
consistently strong opposition of the falukdars to a canal held
back its acceptance, although the wrgent need to provide
famine relief work in 1880 and 18g6-7 almost led o the
commencement of one or other of the schemes.®

The Sarda Canal was one of the two schemes recommended
by the President of the Famine Commission of 189880,
Richard Strachey, for immediate and special enquiry, The
other involved a system of canals supplied from the Rivers
Betwa and Kenin Bundelkhand. The Betwa Canal, sanctioned
in 1881, was India’s first explicitly ‘protective’ work and was
constructed, initially as a temporary relief employment
scheme, at a cost of Rs 42 lakhs for the protection of Jalaun, Its
expected capacity was 120,000 acres, but it averaged less than
40,000,* partly because much of the soil in the area served was
retentive of moisture, This, plus a costly storage system to
supplement the winter river supplies in a dry year, meant that
the system ran at an accounting loss. The government was, in
fact, aware that, except in Sind, the Punjab, and Oudh (the
Sarda Canal), its construction programme of works likely 1o
prove directly remunerative was approaching completion. Any
considerable expansion of irrigation to famine-prone tracts
would involve costly storage works and thus be less remunera-
tive than the existing works (which tapped perenmal supplies
of large rivers). An important task of the 1901—3 lrrigation
Commission, then, was an examination not so much of whether
the new generation of works would prove directly remunera-
tive, but of ‘whether the net inancial burden which they may
impose on the state in the form of charges for interest and
maintenance will be oo high a price to pay for the protection
against [amine they may be relied upon to afford’.* The
commission’s view was that whether or not a canal was

W lhid | pp. 1905  Jhid, p. 1BA
H-flid., p. ¢} see alss Kanetkar, “Pnong of Irmigaton Service in India’, pp. 1ig-¢.
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considered “unproductive’ depended crucially on the definition
of the cost of famine, and following its recommendations the
‘productivity test’ applied to such works was de-emphasised so
as to allow for indirect returns, including the saving of famine
relief expenditure.* Most of its strong recommendations for
large works focussed on Madras and the Bombay Deccan, For
the UP, the commissioners were generally against the Sarda
Canal, suggesting various schemes for using Sarda waters in
the Dioab system.*” The Ken Canal, serving Banda district, was
strongly recommended, and this relatively small work, held in
abeyance since 1876, opened in 1gog, followed in 1gri by
another small work in Bundelkhand, the Dhasan Canal,

Financially, the irrigation works programme was a clear
success. By 1g21, £57 million had been spent on “productive’
wnrlu (irrigating an average of 17.3 million acres) and Eig

n on protective works (irmigating an average of § million
acres) for India as a whole, Net revenue on this outlay was
about g% and 1% respectively, with a combined net annual
profit of £3.1 million.® For the UP, the comparative overall
figure was 7.5% return on a total capital outlay of Rs 1,328 lakhs
(see Table 2.1), with a net annual profit on all the works of Rs
5 fakhs. Of the four large Doab Canals, which dominated these
returns, the EJC was spectacularly successful, annually
returning arund 25% on total capital outlay,* with the UGC
returning around 10%. These two canals, with relatively cheap
" headwork:s and a high proportion of high-rated crops,
generated returns which, by 1go1, not only excesded accumu-
lated interest, but produced a running surplus amounting to
almost half the total capital outlay on all four schemes (see
Table 2.2).

Aspects of canal engineering in the Doab
Physical conditions and canal construction

Cautley described the northern plains of India as a ‘region

® I, Ch,

1 The commissioners paggeaied that chia maght permin the release of a larger supply
for the WG a0 allow mnercased rragatbon in Hissar amd Bobak

# Gulhat, Admini om and Fingistag of Irsigellss, po 69
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Table 2.1, Details of physical and fmancial development of canal irrigation in the UP, 1831=1g21
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Table 2.2. Financial deiails of major werks in the Doab, 18956/ 1g00-1
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designed by nature as a great field for artificial irngaton®. ™
Outwardly 1t would appear a comparatively straightforward
task to divert water from the perennial rivers flowing out of the
Himalayas across the intervening plains, or deafs, via canals
which could, with the aid of a network of channels, distribute
the water for the irrigation of the flat expanse of farmland.
However, each of the stages of this exercise involved
confronting the Doab's specific gromorphological characteris-
tics and active physical processes. These posed a considerable
challenge to hydraulic engineering, particularly since its
exponents were so little experienced in dealing with Indian
conditions and were additionally hampered by a tight
budgetary constraint. A lengthy period of expenimentation and
adaptation was necessary before a system was devised which
could provide what, in the context of local agncultural
conditions, was a useful and workable irrigation facility and
one which was not attended by serious environmental
disruption.

Understanding the physical charactenstics and problems of
works of hydraulic engineering in the Doab therefore invalves
taking account of the processes and form of the tract's
geomorphology. In broad terms, the flat alluvial Doahb
landscape was formed through the medium of the major rivers
from debris washed down from the mountains, Near the foot of
the hills, the soil contains boulders and stones brought down by
the mountain torrents, but thirty miles from the hills these
disappear and the soil is a fine river deposit which varies from
sand to stiff clay, the different types of which are distributed in
patches over the surface and at different levels in the subsoil.
This is an ongoing process: heavy rainfall causes floods as the
rivers break out of the tortuous channels which confine their
flow for most of the year and fill the broad flood valleys. Where
the slope declines, the Ehadir, or valley, widens and the velocity
of flow is reduced, and the water depaosits some of its suspended
material: first the coarser sand particles, and then - in the
backwaters and depressions — the lighter particles which make
up clay. As the floods subside, the river begins to carve a new
dry-season channel (or channels] through the soft deposited

® Camtley, fanper Canad' Wordr, 1 p. 5.
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soil, amd the less swampy parts of the broader valley become
available for winter cultivation. In this way the geomorpho-
logical detail, il not the general pattern of the landscape, is
continually subject to change. The pattern is one of generally
light soil mixed with discontinuous clay beds found at various
levels, which are often important in well irrigation (in that they
check subsoil drainage flows) but which may interfere with
drainage sufficiently to render the soil uncoltivable, particu-
larly where salts are present in the soil which can in their
digaolved state be brought wp to the oot zone or surface
through capillary attraction. This problem is especially likely
to be encountered in the central and lower sections of the Doab,
where the general gradient of the land slopes off to six to twelve
inches per mile and long shallow depressions oceur, along
which the receding floodwaters wind with almost impercep-
tible slowness, Numerous beds of an alluvial formation of
limestone, called dunkar, one or two feet thick in places, are also
a cause of barren stretches scattered over the Doakb.

The builders of canals needed, therefore, to devise economis
cal ways of tapping the great rivers, with their tendency o
wander and their very variable flow over the vear, and o
convey that supply to and along the watersheds of the tract via
a network of canals and distributaries, taking care to avoid
interruption 1o the complex and often subtle drainage lines.
They had alzo to avoid the danger of damage to the works posed
by the boulders carried by the Aow of the rivers emerging from
the hills, the serious scouring effect of water travelling at excess
welocity in unlined alluvial goil channels, and the problem of
the channels flling with silt where the fow speed was
inadequate to keep the material suspended in the water. These
were the fundamental engmeering problems which had to be
solved before an effective modern system of irrigation could be
established. Moreover, they were essentially new problems.
The experience of other [smaller) works in existence in Europe
was not readily transferable to the northern Indian context,
and the development of the basic irrigation infrastructure was
essentially based on trial and error.

Mowhere is this more in evidence than in the construction of
canal headworks, and particularly the Ganges Canal head at
Hardwar. The advantage of choosing this site for the
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headworks was that it took off at a high point (where the river
emerged from the hills), and thus avoided the problems of
constructing a dam on the sandy bed of the river (the bed was
atill rocky at Hardwar) and of “lifting’, via embankments, the
canal out of the bhadir, several miles wide, through which the
Ganges River flowed at a level lower than the Doab plains. The
nver itsell had carved a main channe] along the left bank of the
valley, some distance from the high bank and the arable upland
plain {bangar) of the Doab. Moreover, in the upper sections of
the valley it was separated from the bangar by an old bed of the
Ganges, the Budhganga, which was by then a long depression
filled with reeds and swamps and inhabited by wild pigs and
tigers (see Map 3).

Cmne problem avoided, however, did not mean that there
were not grave engineering difficulties still 10 be solved. The
river at (and for some miles below) Hardwar has the character
of a torrent, and is studded with islands and sandbanks,
between which the stream runs in a series of pools and rapids. A
system evolved which used an elaborate series of temporary
and permanent works to channel the supply— and in particular
the December—January supply, which could be as low as
4-5,000 cu-secs — 50 that it could be diveried into the canal, It
was an intricate operation which invelved directing the whole
of the water flow past the sacred Hardwar ghals during the low
season, but keeping the main channel of the river away from the
head of the canal during floods. The system’s main features are
shown in Map 3A: the Chillawala weir, the Hardwar dam, and
a system of three temporary bunds and numerous groynes,
spurs, and revetments reaching five miles upstream were used
to contrel the river and to channel the water past Hardwar, The
Myapur dam (see Plate 2) served to regulate the depth of water
immediately above the canal, and the lifi gates of the Myapur
regulator®! controlled the quantity of water entering the canal ®
When the river was in flood, or ne water was required for the
canal, the Hardwar dam could be wsed as an cscape; the

¥ Begalatar 1 an Map 34, Construction of regulator numbser @ mommmeented in the
enrky 1BBos

¥ For more deails, see Buckley, Irrigahon Weeks, pp. 132-8; and Deaking, frpoted fudie,
PR rroelg.
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Crofton's view that there was no prima facée case for abandoning
the upper roo miles of the canal in favour of the Sookertal
proposal. Hewever, in the light of the publicity surrounding
Crofton's report, and taking account of Cotton's distinguished
record as an engineer, a committes of "impartial’ engineers was
appointed to decide between the two proposals. It found thar
the construction of a weir at Sookertal, at an estimated cost of
Rs 11z lakhs, could not be recommended, and it urged that
Crofton’s remodelling plans should proceed with only minor
modifications.” The commitier agreed that when full intake
into the canal was resumed, a permanent weir system might be
necessary to safeguard the cold-season supply. Giving some
ground to Cotton, committee members suggested that an
additional canal head might well be constructed ar Rajghat
inear the eventual headworks of the DGO at Narora) when it
was economically feasible, and that the possibility of building a
weir across the Jumna at a point below Aligarh should be
further investigated. The report ended with a comparison of the
financial results of the Madras and Ganges Canal works. Aside
from the contribution of problems of slope, Mutiny damage,
and limited development of the distribution system to the poor
financial performance of the Ganges Canal, it was clear that
differences in conditions between the two areas restricted the
financial potential of the Ganges zir-g-2is the delta works.
Differences in staple crops, the availability of wasteland, the
" pattern of demand for irrigation, and the expense involved in
bringing the water to the fields - together with the availability
of still-water navigation in Madras — accounted for a2 marked
difference in expected returns.®
Cotton was angered by the committee's report, and in a
lengthy communication to the Under-Secretary of State he
launched a tirade against it, saying that the "whaole bias of the
writers was to make their paper reflect the views taken of the
matter by the Government of India”.® He alleged that his views
had still not been given a fair hearing — ‘the president was

¥ A Swingon, Repard gl dhe Committer ag the Canger Covel {Roorkee, 1865 also prnted as
an Appendix o MW PWEKL), April 1855, (For a summary, see MWE PWET),
April tB67, 51.]

= Swinvan, Srpont gf e Committer o e (amyper Coval, pp. 4748

& NWP PWDI(I1), Sept. 1857, 1, Cotioo to Under-Sec. of Biake for india, r5 Jam. r867.
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altogether opposed, both professionally and personally, o
mysell, and only one of the six could be an unbiased person’ -
and concluded that it was the intention of the commitee 1o
‘smooth over’ the ‘sad filure of the Ganges Canal'.

Following another lengthy letter on the subject, and on the
general need o expand development of trrigation and
navigation, directed to the Government of India in November
1867,% the latter concluded that Cotton was trying to “enlist
public opinion against our views and acts’. The government
wearily pointed out that Cotton’s views had been considered by
the committee, restated the official commitment to extendi
canal works, and made it clear that it considered the matter
closed. Cotton continued to press the case for more canals, both
for irrigation and — since they were cheaper than railways — for
transport. His cause was boosted by the support of John Bright,
who was moved by the 1877-8 famine 1o campaign for canals,
and Cotton became a key witness before the Select Commitiee
on East Indian Public Works, pushing his case to the extent of
proposing the summary and indefinite suspension of nearly all
railway schemes and works in favour of navigation canals.” His
views found little support, and even some hostility, among
members of the Select Committes. The somewhat eccentric
Cotwon, whose earlier reputation had been diminished by
involvement with the irrigation companies and the unsavoury
clash with Cautley and government officials, faced a committes
which, in irrigation matters, was concerned with narrow
financial criteria. He could, by then, easily be dismissed as a
crank with “water on his brain’®

How does thiz whole Cautley—Cotton episode relate to the
development of irrigation in the NWPs? It would be easy 10
represent this as a clash between two personalities, with
Cautley being reluctantly drawn into confrontation, partly
through a sense of duty with respect to the government and his
engineer colleagues, to defend himself against the implied
charge of misuse of public funds. It is understandable that
Cotton should have resented the emergence of a nval to his

W NWP FWIDiI), Aag. o868, 27, Cotioo to Sec. G PWID, 12 Nov, 1865

# Reply ip qm. 2722,

8 BC. Durr, e Ecoaseels Mistery off fadia in the Fictarian Age, 37d edn | London, tpoll), p.
iy
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claim as the pre-eminent engineer in the entire hiswory of the
subcontinent, particularly one whose reputation was based on
a work which, however impressive inits scale and achievement,
was patently flawed in design and unprofitable besides. With
the air of a man supremely confident in his own abilities, the
somewhat dogmatic Cotton campaigned tenaciously for the
acceptance of his views. His personalised attacks on Cautley
and on other individuals and bodies with whom he clashed
naturally made him enemies, and inevitably had the effect of
causing a closing of ranks among the north Indian PWD
officers, with whom Gautley was popular and as an engineer
very highly regarded (as Crofton's reference to ‘our loved and
honoured chief’ in his Kopord on the Ganges Canal shows).® Joyce
Brown's interesting account of the ceremony and celebrations
to mark the opening of the canal includes a quotation from a
witness, who referred to his ‘standing modestly on the scene of
his glories, and hurrying with the simplicity of a child from any
egotistical reference that the occasion might seem 1o force on
him, to the generous and therefore welcome office of praise and
thanks to others’.* This clash, then, mevitably spread beyond
the individuals themselves, and embraced departmental
provincial loyalties, Even today canal engineers in the UP not
only know the details of the dispute, but exhibit some
resentment against Cotton on behalf of the person they regard

a8 the father of canal irrigation in the north,
' However, there was more to the conflict even than that, This
confrontation ook place against a background in which the
private irrigation companies were increasing their involvement
inirrigation development in India. It was in the interests of the
East India Imigation Company to use Cotton's 'Private
Memorandum' in order, as Cautley pointed out, “to depreciate,
in the eyes of Government, the property for which they were
hidding”.® Moreover, they were unintentionally aided in this
by Colonel Richard Baird Smith's report on the 18601 famine,
which showed that the canal had proved inadequate to prevent
starvation, on account of the inefficiency of the temporary

“mﬂwa:ﬂihﬂ ﬂ-uﬂlll'p.ﬂ.*.

® Brown, 'Memorr of Colonel Sir Proby Cautley”, p. 208, queting Dnlhi Gaseise,
Supplemei, 12 April 1849

" Cawtley, hnminsas, pp. 89,
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headworks in keeping up supplies when the river ran low ™
Although this was nothing more than an attempt by the former
Diirector of the Ganges Canal to encourage the government to
provide resources for permanent headworks — the Ganges
Canal Committee actually pointed out that the inafficiency of
the temporary system in 1860-1 was exaggerated” — it was grist
to the mill as far as Cotton and the private irrigation companies
were concerned. The broader dimension to the tpinc:-ch: iz also
suggested by Cautley’s belief that the articles in The Times
supporting his adversary's views were actually written, with
Cotton’s assistance, by R. A. Dickinson, Secretary ::li' the
Indian Reform Association.

The tide of opinion which favoured private enterprise in
irrigation coincided with the period when Cotion was at the
pinnacle of his career. He was the man with the magic touch; no
scheme, it appeared, was (oo ambitious given his powers. But
the tide hegan to ehb around the mid-1860s, as the private
company schemes degenerated into hascos and Cotton's
intemperate outhursts turned opinion against him. After his
knighthood in 1861 and his 2nd Class KCSI in 1866, no further
public acknowledgement of his services was forthcoming,
though Cotton lived until tBgg. Cautley, by contrast, remained
high in the government’s esteem, serving for ten vears on the
Council of India. In March 1865, the Governor-General wrate
a despatch to the Secretary of State for India, stating:

Whatever be the present ascertained defects of the Ganges Canal, the
claims of Sir Proby Cautley 1o the consideration of the Government of
Indin for his eminent services are, in oor celimathon, in oo way
diminished, and his title to honour as an engineer still remains of the
highest order,™

It was unfortunate that Cotton's energies in the 1860s and
beyond were taken up in activities which antagonised so many
involved in irrigation, since his undoubted talents as an

engineer would have been valuable during the period of

® R Baird Srith, The Sowoad Conmemiens's Fisal Hpart o P Fmine af e
{Calcutta, o861}, pp. q2-6.

¥ Swimivm, Regeer af die Compliter on e Ganges Canal, po 96

8 B Brown, 'Sir Proby Cawtley', p. 81 and Brown, *Memeér of Colosed Sie Proby
Custley', p. 311,

* (raoved b Dienionary o Nationa! Biogreply (herealier DNE), vol, m, p 1045
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irrigation expansion. Certainly, from an engineering view-
point, Cotton's views on the feasibility of dams across the sand
beds of the Ganges River eventually were shown to be correct in
principle by the success of the LGC and Agra Canal weirs at
Marora and Okhla respectively, which were constructed
‘generally in the manner proposed by Sir Arthur Cotton',
Richard Strachey, who sanctioned these works as Inspector-
General of Irrgation, admitted in 1868 that the change of
opinion on the matier of & weir at Narora was due to Cotton's
involvement, although the bitter controversy had had the effect
of delaying hiz acceptance of an idea which was considered
‘visionary’ when it was first suggested.'™ This did not mean
that Cotton's initial advocacy of a lower weir was any more
practical in the sense that the canal was already built, and
Cotton’s suggestion of a supplementary canal for additional
supply to the Ganges Canal was patently a more expensive
option than that of simply remodelling.™ It was only
subsequently, with the acceptance of the idea of extending
irrigation wherever a reasonable return was in prospect - and
this included virtually the entire Doab = that Cotton's views
became ‘most relevant’,'™

Cotron’s weakness was pronounced in respect of the
non-engineering aspects of irngation schemes, particularly in
assessing aspects of demand for the water and navigartion
facilities and in estimating costs. This was amply demonstrated
in relation to the private company schemes in which he was
involved, where the scale of error in demand projection and
cost estimation suggests that the profitability of his carlier

= NWE WKL, Sept. 1Bhg, 61, Moe by lespecsordieneral ol Drrigatcos on
R clllivgg of the Granges Carsl ase Extcnsson of Freigation in SWEF Doab, e
Chet. tBRE. To be fabr to Cautley, lin main olyjeeiion i Cotbon's suggestion for lower
headworks was the Hkche oodt, In describing the weir plans as “vemonary” be
ciwborabed thas: *My mesning must be tsben in the coopomic sense. With unlimsted
wudlay a dam might ke bunlt across the Cranges suficeni for amy purpose.’ The Timer,
o Moy, 186y, p. 4

8 Cotron insasved thar be did not inbend 1o reach tbe upland via & deep cottieg {as
Crolton assamed, and on which bis calealations were based], but to take the canal
aloegg the valley, rivieg gradually our oo the aplasd level, NWE PWIDI), Aprl
1B, 50, Cottan 1o S, Gl PWD, g Mo, 1865

=0 MWE PWDIT), Sepr 086, G, Nete by Lnl.FtL:I'\-ﬂuﬂn'l] al .l'l-'i-Ell'iD'rI- o
Remodeling of Garges Canal and Extenstos of Irrigation m NWE Daab, 29 Ot
136
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Madras works may have been substantially due to chance
factors in the choice of location. Another example of Cotton's
Faulty judgement in commercial matters involved the potential
of navigation canals. His view of the Ganges Canal when it
opened was that ‘as a work of communication (in addition
to its value for irmgation) there can be no question that
it will be of incalculable value'." In point of fact, although
considerable expense was incurred in making the Ganges
Canal suitable for navigation, including the provision of a
separate lock channel system in the northern sections (see Map
q), navigation in the Doab was always a secondary function of
the canal, As a result, many of the design features of the canal
actually hampered traffic and effectively undermined any
attempt to increase its use for navigation purposes.

It did not help, for example, that the main routes were not
designed to serve the large trading centres, Moreover, the
velocity of the water made towing boats upsiream a slow
business, particularly as there was no towpath provision under
the ordinary bridges (which were often designed, particularly
in the lower branches, without sufficient headroom for Inaded
boats). Boats also had to cope with delays at the numerous
locks, closures (unscheduled as well as scheduled), and various
exactions made of boatmen by the canal chawkidars stationed
ronie,'"™ The small number of boats which did manage w
operate despite these impediments — maostly for local rather
than through traffic - quickly diminished when railways were
constructed alongside the roads and canals already aligned on
the watersheds of the country. From a recorded total of 2,469
boats in 1861, the numbers fell to 432 in 186gand 239 in 1872,'™
though it was not until the early 1goos that navigaton was
officially abolished. The amount of goods carried was always
small and the wlls {for example, Rs 21,000 in 1868) were
insufficient to cover the expenditure incurred on account of
NavHrALion,

00 i, Pubids Werki e Tada, poorrg

v Micalls, Agricaltural Engincering (im}', Enginnring, xuv (18 May (888, ppo 47342
NWPF PWDNT], Oou 1Bbg, 152, Memorandwm by Traffic Manager on Ganges
Canal Mavigarian, 1 June 186q.

i From WWE FWDLE, O, 865, Memorandum by Trafie Manager on Ganges
Canal Mavigaton, 1 June 1B, snd Themton, fndian Pubiic Warks, p. 192,
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Problems of labour and material supplies

The construction and operation of large canal schemes entailed
the mobilisation of substantial human and physical resources,
During the construction phase, skilled workers had o be
recruited, building materials gathered or directly manufac-
tured, and armies of labourers assembled. By the 1920s, close
on 2,000 miles of main channels and more than 14,000 miles of
state=built distributaries and other channels had been exca-
vated in the UP,"™ many of which, of course, were in cottings or
embanked for part of their length. Some of this excavation ook
place in relatively remote areas, such as the upper sections of
the Ganges Canal, including the construction of the numercus
headworks installations, falls, weirs, and aqueducts. An
executive engineer, of which there were six (one for each
division) on the Ganges Canal, might easily have 5,000 men
and hundreds of carts working daily on his section of
construction. The brick-making alone for the Solani aqueduoct
kept 3,500 labourers occupied for seven to eight months a vear
over five years. The actual construction work kept 2,750
employed for a full six years.™

Labour for the considerable excavations in the sparsely
populated northern areas was supplied mainly by the nomadic
Oade tribe, members of which had by tradition wandered the
- area between the Sutlej and the Jumna with their cattle and
other livestock undertaking excavation of tanks and water-
courses.'"™ Distinguished from other excavators by their use of
the inlaid and ornamental phasrs (mattock), and by their use of
donkeys rather than women and children for carrying ecarth,
they gathered in large numbers in tented encampments along

1% That b, all channels sbenve the level of willage water-coarses (guls), See Table 5.

F Cantdey, Ganger Cangd Warky, 1, Ch, 2 The Nadrad aquedsict mbmg the LG across
the Kall Mai wan of similar dimensons and ook §, 00 werkmen, ofton working at
might, four years 1o comatnecs, Cher s million cabic feet of concrese and g, 75 million
cubar feet ol brckwark were used in the sroond sqeeduct on tbait sice. The mitial
canstruction wa swepl away by Boods im 185y Tremsiall Review gf Iroipnion, pp.
By

8 Three-quarters of the work on the E]C was performed by Diadies, whae also carmied
ot moat of the digging of the Grat 1 0o miles of the Ganges Canal. Cawtley, Ganpes
Canal Wrkr, o, p. 547
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the lines of excavation. Only seldom, through an occasional
donkey raid, did they come into conflict with local cultivators,
and they displayed a convenient reluctance to move away from
an area where further work was in prospect. They worked
either in large parties under a leader {with the contract terms,
advances, and distribution of payments organised through a
faria), or in small groups on specific projects where they were
paid daily or monthly and supervised by a European
overseer."™ Oade contractors took on sections of from 25 to 100
feet and were paid Rs 146 per 1,000 cubic feet, depending on
the nmature of the soil and the depth of the work.™ An
able-bodied man typically managed 1o move 1,000 cubic feet of
aoil in around twelve days, thus earning a daily rate of around
WO @nnar.

Obtaining labour was, perversely, more difficult in the more
populated parts of the Doab, below Muzallarnagar. The more
developed state of agriculture in the Middle and Lower Doab
generally gave less opportunity for the Oades 1o graze their
livestock, and they were reluctant o follow the work
opportunities too far southwards, Although many parties
applied for contracts prior to the commencement of digging,
the relatively low rates offered — Rs 2 or less per 1,000 cubic feet
—and the existence of alternative income-¢armng opportunities
made progress on the works very slow, particularly in
Bulandshahr and Cawnpore, and for months only small groups
of workers could be found, Indeed, in the latter division, those
contractors who could be found were so inexperienced as to
take contracts on rates below the level at which labour could be
hired, and for a time actually made losses. Ultimately the rates
were raised, but the problem of securing a continuous supply of
labour remained: the works became ‘nearly deserted’ at harvest
time and whenever a day's rain had fallen, and canal officers
complained that ‘squads of workers' regularly departed for
weddings and fairs "

A significant part of the earthwork operations on the schemes
carried out in the 18705 and Bos appears to have been done by

L .||.l"-'.=_ P St

1 This figare wan anclusive of carrying, kyvelling, snd smoothing the banks and slopes.,
anid of making & wwpath, bouscdary dicch, &nd rosdway olong the canal,

I Cantley, Canger Canal Wirks, 1, po 571,
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local labourers employed on famine relief schemes and by
gangs of "Purbeahs’, specialist excavators from Oudh, whose
grass hut villages sprang up wherever work was available.
Some of the roo-vard contracts on the Agra Canal excavations
— which began in October 1868 to provide relief work — were
taken by Purbeahs, though most of the workers were
inhabitants of the villages through which the canal passed. Not
surprisingly, with drought diminishing employment opportu-
nities, the Chiel Engineer’s inspection report notes con-
siderable competition for contracts, Most of these were for
lengths of 100 feet, but one was for a mile, and another, from a
European by the name of Robinson, was a Ks 70,000 contract
for a twenty-mile section.'™

In addition to the unskilled labourers required for construc-
tion, & substantial number of skilled tradesmen had to be
assembled, and provision made for the supply of needed
materials, While Muslim bricklayers and stone-masons were
usually available from the locality, many of the fitters,
carpenters, and divers came from the Punjab, and a significant
number of thallasiis (sailors) from Bombay were employed in
high-level work including erecting scaffolding. Artisans from a
distance were procured for the Ganges Canal masonry works
from among the thousands of pilgrims visiting for the Hardwar
fair, but many skills were passed on during the earlier phases of
public works construction so as w provide a sizeable pool of
" tradesmen which could be drawn upon for subsequent works. '

For specialised supplies, including timberwork and metal
components and fittings, a workshop and foundry were set up
at Roorkee. Reliable contractors to manufacture or arrange for
the supply of construction materials were non-existent in the
area when the early canals were built. Thus, on the Ganges
Canal, for example, one executive engineer and his two
assistants were occupied solely in organising materials. This
principally involved brick- and lime-making on a huge scale,
and the purchase (and often the personal selection) of dmber
from local forests.”™ All engineers, in fact, who joined the

1 NWE FWDHI), March 186q, 37, Agra Camal [nspection Report, 2o Feb. 1BGg

111 Far detafls refanmg 1o this section, se Nicolls, “Agriculteral Enginesring {m)'.
Engineering, anv (4 May 1888), p. 424

15 Cautley, Ganges Conal Worke, &, Ch. o
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service in the early days were required to learn how to make
bricks by means of a simple trench kiln system, and how to
manufacture lime from the funkar deposits found in the plains.
This lime, when mixed with white lime and brick dust,
conveniently possessed sufficient tensile strength to meet most
irrigation requirements.'* While it continued o be usual for
engineers to make small numbers of bricks as required,
contractors did come forward o supply bricks for later works,
The brick-burning for the remodelling of the headworks at
Myapur in 1882 was done, for example, by a large European
firm. Mot all contractors, however, had the capital and the
expertise necessary for the job. In one instance, an urgent need
for bricks led an engineer to use a host of petty contractors who
apparently wasted their advances in producing substandard
products and then hurriedly decamped to escape their debas,
leaving the area ‘littered with valueless underburned
bricks'."®

Enginsers and the irrigation service

The canal-builders of the 1820s 10 fios carved, almost hiterally,
an important place for themselves in Indian history, The group
of men who worked on restoring and developing bold new
schemes — Cautley, Baird Smith, Napier, Durand, Yule, W.E.
Baker, Greathed, Richard Strachey' = are far from ohscure
figures. Their claim to fame, however, rests on an even iirmer
base than the substantial one of having laid the foundations of
modern canal-building in northern India,

Some of the men gained prominence more through their
military achievements than through their irngation activitics.
The early phase of canal-building was carried out by military
engineers, who made their way into the ranks of the Bengal
{later Roval) Engineers via the East India Company's Artillery
and Engineers Seminary ar Addiscombe, from which the best
cadets were selected for subsequent training in Trigonometri-
cal Survey methods and a course on mines and explosives at

13 Nicolls, “Agrcultural Engineerng (v}, Enpisesrtag, xivn (24 Aag. t888], pp.
17— WP, Thampsan, Pmiad feipetisn (Labare, 1935), pp 504

U Nicalls, “Agriculniral Enginesring (vn)', Exgmaring, sew (24 Aug. 1388 po el
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Flaic 8, Bengal {PWD Irngatiom) Engineces, . 186z,

Fromt (left 1o nghe): Hotchinson, Gulliver, Maclagen, Turnball,
Dhvas, Home.

Middle: Innes, j (z, Forbes, Pollard, Sim, Tavlor, Becher

Back: Padday, Newmarch, Crofton

{By kind permission of the Brinsh Library, India Offce Records)

Chatham.'"® All of the officers saw action at some time, since
this was still a period of'active territorial expansion, Most were
called away from civil projects to assist in the Sikh campaigns of
the 18405, and some were w disunguizh themselves duning the
Mutiny. No one more so than W. Greathed, who carried
despatches between Agra and Meerut, in between relieving
beleaguered civilian stations, at the height of the upriging; and
although he was wounded during the siege of Delhi, he
subsequently acted as Directing Engineer during the ;qu.u,k on
Lucknow.'"" Richard Baird Smith {as Chicf Engincer at the
assault on Delhi)"™ and Henry Brownlow also made notable
contributions in retrieving the situation for the British in

WE There b @ certadn bony in the facr that ﬁi.:lul|r5. uedike his larer rival, Cotton (s
alkacy gradtuated in (810, digl insellicient]ly well an his examinations v be stlecied for
ther emgingers, He was sasigeed enatead o the artilbery, pnd it was g & licetenant i
ihee Bengal Artillery that Br wak eeaf b agsed on the remasicwction of the Deah
Camad i 1Hey, Brown, "Mermoir of Golonel Sir Frody Camtley’, poo1go,

1% DNE, vin, pp- 4743 @ Ihid 5, ppe gEE-15
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1857-8.'9 Rohert MNapier, of course, who from the position of
assistant on the Doab Canal went on to become Chief Engi :
Punjab [18B40-56), eventually finished a spell of almost hall a
century in India as Commander-in-Chief {1870-6).

MNapier went on to become Governor of Gibraltar, and in this
was one of several officers who moved into areas of cvilian
administration. Henry Durand, a good friend of Cautley’s whao
worked on the Delhi Canal in the 18308, became Private
Secretary to the Governor-General in 1842 and subsequently a
member of the Governor-General's Council and Licutenant-
Governor of the Punjab. Richard Strachey, who worked under
Cautley on the Ganges Canal, was the first person 1o hold the
post of Inspector-General of Irmigation on its creation in 1866,
Though other NWP officers were to hold this post, the highest
in the irrigation service, none was able to match Strachey's
contribution (o the reorganisation and development of Indian
public administration. Strachey played a major part in
reorganising the FWD, in formulating the policy of constroct-
ing public works with the aid of loans; and — with his brother
John —in helping to develop and consolidate the new system of
government gradually adopted alter 1858, He presided over the
Famine Commission of tB78-8o0 and, like Yule and Cautley,
served on the Council of India on his return to England .=

A number of engineers became well known for achievements
outside the military, administrative, and hydraulic engineering
spheres. This was, of course, the age of the gifted amateur,
adding to the base knowledge of 2 whole range of ledgling fields
of science and natural history. On leaving India in 1862, for
example, Yule took up residence in Palermo, and from there
published his famous Marce Pals.'™ He was also renowned for
his work for the Hakluyt Society and subsequently produced
the invaluable fofson fobson,'* Strachey was also an important
fgure in both the Royal Geographical Society and the Royal
Sociery, of which he was elected a Fellow in 1854. Fever attacks
while he was working on the Ganges Canal in 1847 led him to

131 W0 War W rigp=rgr6 {Londom, 1gmo), p. gs.

13 DME, Second Sappienesl (Londen, 1gaz], m;, pp. 43042

1T Publisked (Byr; enlanged sdn 195,
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take refuge in Naini Tal, from where he collected a great
number of botanical species (many of them previously
unknown), contributed significantly to important geological
debates relating to glacial and other Himalayan features, and
wrote iravel—descriptive and physical geographics. Though his
researches in physical and botanical geography earmed him the
Roval Sociery medal in 18g7, it was in metcorology that he
made his most useful scientific contributions to knowledge,
particularly the instruments he designed to give graphic
expression to formulas he had devised for working out
meteoralogical problems.

Cautley, too, achieved distinction outside the field of
engineering: as a palaeontologist. At Saharanpur, while
working on the Doab Canal, he met up with a voung Scot
named Hugh Faleoner, who was Acting Superintendent of the
Botanic Garden there. The two went on fossil-hunting
expeditions with two other officers, Baker and Durand, into the
Siwaliks, where they found a wealth of significant specimens.
For their published work on their discoveries, Falconer and
Cautley were awarded the Woollaston Medal of the Geological
Socicty in 1837, In the carly 18405 Cautley despatched a votal of
256 chests of fossils, averaging 4 cwt each, to the British
Museam.'® For this work, and for his achievement in designing
the Ganges Canal, Cautley was elected a Fellow of the Royal

Society in 1846,

J Of course, most of the engineers who served in the irrigation
gervice over the period filled their time in far less spectacular
ways than those of the officers described above. Most of the
work to be done within a canal division was of a farly routine
nature, though that is not to say undemanding. The engineer’s
work involved the peneral administration of establishment and
accounts, surveying to provide for record maps and to indicate
possible developments in irmigation, the settling of local
disputes and other judicial functions connected with the canal,
the inspection of channels, masonry works, and plantations,'®

I ONE, W, ppe Baa=% for more detadl, see Brown, ' Memelr of Colosel Sir Praby
Cantley”, pp. 197204,

1% 'Panixisons” refery b the egleiisre lr\-rr-|1|lnl|l‘ emrtied  oid) hl' the Cansl
Diepariment along the embankments of cinsls, or the parposed ofahading those who
travvelled alomg the towpath and prerviding a sowraeofineame rom the sale of Himber
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and the design and construction of new works as well as the
repair and remodelling of existing ones. Finally, there was the
day-to-day task of ensuring the efficient distribution nd':upplirs
and cll'r:ﬁulnnrlg the flows within the division. The executive
engineer would carefully monitor incoming gauge cards and
{from the 1860s) telegrams from different parts of the system,
and despatch runners (or telegraph responses) (o ensure that
supplics were kept at the appropriate level. When, due to
rainfall or sudden demand, ‘gauges showed a change of so
much as an inch in an hour', recorded Australian observer
Alfred Deakin, ‘the engineer abandons his rest, and all night
the tick tick of the telegraph key is heard in his office, as reports
rush in and orders are sent out’ for inlets and escapes to be
modulated so as to maintain the required fow levels,'”

The work was undoubtedly arduous. An executive enginecr
was typically in camp 24 davs a month throughout the year,'®
and was virtually alone among Europeans in having to remain
out in camp during the hot season, Inspection duties compelled
the officers to ride often twenty miles in a day, moving from one
canal resthouse o another, with their belongings and office
following on by camel, bullock cart, or boat.'™ Apart from the
fact that irrigation was carried on during the hot season, the
likelihood of Hoods or heavy rain meant that the canal engineer
had constantly to be on hand, as graphically described by
Deakin: ‘When the country [is] under water, and the
panic-stricken people fiying for shelter to the high ground, the
engineer must stand his ground, see that all the gates are closed
and all escapes open, and that gangs of men are ready at hand
with craes and timber, and branches at any threarened
point."®

There were, of course, the diversions of shooting, hunting,
and fishing to be set against the physical hardships and social
deprivation experienced by the canal officers. Some men, like
James Crofton, admitted a preference for the remote station
life, where they were to be found casually dressed in simple
Norfolk jackets, away from the oppressive formalities of

1 [heakin, frmgaind bediz, p, 538
i BWE FWINIY, Jam, 188y, 40
13 Micnll, '.'l._:ril:ul-'lu-'ml Eng‘i.nnrin; i}, Engmeming, xiv |23 June 858}, p. 6ol
1% [heakin, irigeted fedia, p, Teg
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Flate . Enginecrs outside canal bungalow, ¢. 1862, including James
Crofton [right] and Joseph Dyvas (centre-right). [By kind permission
i the British Library, Tndia Office Records)

colonial society,"™! Mevertheless, conditions clearly took their
toll. Few officers shared with Brownlow the experience of being
badly mauled by a tiger in a towpath attack, but the irngation
records are littered with references to the sulferings = and
frequently the deaths - of officers in the field, mainly from
malaria, sunstroke, and “overwork’,

Arduous conditions and poar remuneration were seen by the
Indian Irrigation Commission as the reason why, towards the
end of the 18oos, engineers were ‘reluctant to enter the canal
servioe and anxious to leave 1t”. This produced a situation in the
18905 when subdivisions were under the contral of subordin-
ates and temporary engineers; in stark contrast to the situation
"many vears ago when it was the most popular branch of the
FWD in Northern India, and consequently commanded the
gervices of the most competent engneers’.'™ "The nature of the

1 emide o L -';.‘irll.rl'ﬂlljlll'l:'i Crofios’, |||!||_:.|.|.' f;-.f_-llrrll'_llln.ur.lﬂ. W LApEEl g, pp.
1758y 82 I, porog
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work has got the reputation of being more unhealthy, more
isolated, and more expensive than any other branch of the
PWLY, explained the Chief Engineer H. Marsh, in giving
evidence before the commiassion. ‘Unless a man is a bachelor
and very keen and very intereated, he straing every point to get
out of the Irrigation Branch.” No less than six officers had
recently departed the UP service (three of them to Egypt) "10
avoid the isolation and expenses of working in the jungle’.'™

Many aspects of the work, of course, were no less unpleasant
forty years earlier. But it may have helped the popularity of the
service in the earlier period that the engineers, as military men,
were better paid than the growing civilian element in the
service, Military engineers received 20% of the salary for their
grade within the Trrigation Department, and full military pay
and allowances in addition,"™ Ohwerall, therefore, military
engineers enjoyed not only the prestige attached to their
regimental status, but conditions of pay which put them on a
par with the IGS, Civilian engineers felt deeply the dispariries
in conditions, pay, and status between them and the [CS.
Compared with the civilian engineers, editorialised the Engineer
on 1 June 1H88, the 1CS enjoyed less exposure, less pecuniary
responsibility, more pay, more leave, higher status, better
pensions, and more frequent recognition in the honours lists.'"
The situation noticeably worsened during the 18808, when

motion possibilities within the canal service - already
reduced by a slowing in the rate of expansion of public works
activity — were further diminished as the deprecation of the
rupee so reduced the real value of pensions for those intending
to retirve 0 England that many officers put back their
retirement plans.

The engineers’ sense of grievance associated with disparity
in pay and conditions was to continue through into this
century, and to contribute to the ongoing rift between the
Canal and Revenue Departments discussed in Chapter 6.
There would, of course, have been no shortage of altermative
job opportunities for civil engineers, either in Europe or further
afield, at this time. It remains a strong possibility, however,
that the popularity of the LIP canal service among engineers

A i p. ozl ™ WWE FWEN L, Dee (B, 18,
55 Yol mLv, PR 4G4
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faded in part because of the diminishing opportunities [or
creative activity within the department, The early engineers
were engaged in the projection and execution of schemes which
frequently involved the adaptation and elaboration of existing
engineering methods and principles so as w0 cope with the
specific physical and agricultural environment of the area. A
total structure — both the physical works and the administrative
system — had to be devised. Later engineers, reaching executive
positions in the 18803 and after, served at a time when only a
hmited number of new works, almost all of them minor in
comparison with the earlier schemes, were sanctioned, and
they were largely involved in the relatively mundane tasks of
administration and maintenance, Even the extension work in
which they were occasionally engaged was conducted accord-
ing to generally well-tried prescriptions. The job must have lost
gome of its appeal at this point, since it took on the character of
a carctaker function.



3

Canal irrigation as an appropriate
technology

Two quite different irrigation technologies — one, a technique
developed and refined in a past age, the other, in its technical
and administrative aspects, an unintentional mixture of old and
new, indigenous and exotic = came into head-on collision in the
UP Doab during the nineteenth century, as the area
commanded by the rapidly expanding canal systems frequently
encroached upon tracts with long-established systems of well
irmigation. The overlapping, and its outcome, reveals much
about the nature of existing techniques of irrigation, and their
related agricultural systems; it provides a perspective on the
intruding technology, and the associated agricultural possibili-
tics; and, through the kinds of responses of the peasant
community, it reveals important aspects of their decision-
making processes relating 1o production,

The overlapping of facilities, and the subsequent widespread
substitution of the canal for wells, has been condemned as
undesirahle by both contemporary and latter-day eritics.
While one writer has argued that such duplication dearly
constituted an “economic waste',! others have gone further,
pointing to the inflexible cash outlays associated with the use of
canal water, the uncertain nature of the water supply, and the
observed tendency for the yields of sugarcane, opium, tobaceo,
and garden crops in general to be lower where grown with canal
water.” Lower vields were obviously related to the uncertain

U B.N. Ganguli, Tredr gf 4 pricolfure snd Fefadation i by Geypn Faller | Lossdon. 1gag],

P 75

1 *The people thermselves admit’; the Saharanpar Scetbernent Ciicer reported,. ‘that in
the lomg man irrigation from wells 5 more benehcial oo the swl than that from the
canal.’ LA 3. Poreer, Fina iport o e Soitlememi of e Ssbammpar Dhinmit { Allahabad,
1iBga), po 19- (Hereafter sentlement repor titles will be abbreviated o the distrion
name followed by the lepers 8% The several reports for each district are
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supply, but they were also the result of the 'careless use’ of canal
water, and o overcultivation; even the Jats, renowned
agriculturalists, were susceptible, it appears, to the slovenly
practices which spread with the canal, and abandoned their
prakka (masonry) wells to take advantage of an easier system of
watering their fields.! Elizabeth Whitcombe's is the most
complete critique, since it embraces the foregoing specific
criticisms within its theme, Essentially it appears to be based
on the supposed merits of a long-proven system of techniques
and organisation of production under well systems, the entire
structure of which had been drastically and rapidly rans-
formed by the intrusion of a technology which, because of its
apparent functional shortcomings and its overtly commercial
arientation, possecssed features in manv respects ‘inappropri-
ate’ to the context into which it came. It has been argued that
an ‘inappropriate’ technology was so widely adopted and the
old technology discarded because, in some cases, the canals
rendered the subsoil unstable, thus causing wells to fall in, and
because, in other cases, the prospect of an easier life appealed to
the ‘satishicing” element in the peasants’ psychological make-
up.* ‘Far from firing him with the much heralded spirit of
industriousness’, concludes Dr Whitcombe, ‘canal irmigation
required less by way of labour than his well had demanded, ™

If the reasons for the overlapping in the first place were,
given the building of a canal system in the Doab, party

dstimguished Brom each osher by the dave of publication.) "Well warer gives much
heavier coopn than canal water', rerearked 5.0 Martin of MusalBmagar, "All e
Lemindars agree on this pofi.” Henlement Repan of the Districs ol Muzalfar-
nagar’, 1B, p, gy o A Cadell, Mugaffemaper SR [1887). Scr also CH.T
Crosthwaibe, Etawak S8 [8854], P and B Misra, Erwomis Senwy o a Filtage in
Cawnponr [intrict (Allahabad, 133, p. 58,

TH. Le Poer Wynne, Zafarangur S8 (1871}, pp. 19940 Dbeerved the Muzaffarmagar
Caollectar, W. Young: "The zase with which the water can now be got haa gpoilt the
peasant as an agricultorise; emery where be and his lamily had o work bard for
every drop ol waiter, they became inured po labour and did not repine stit, while sow
the pensant tarns on e mnkl water and goes home w sbeep.” Governmemt of the
Norb-Western Frovinces and Oudh, Public Works Depammoent {Drrigasion
Branch) Procesdiags [hereafter NWPED PWIDNI), Jan. 881, {proceeding no ) 8.
{In the 100R. |

* The 'sanlafichng ' peasani expends elfor anly up m the poing whess & ‘larget’ meame
is stinised. See H Eschiel and P, Machur, ‘Markeabie Surplus of Feed snd Prics
Fructuations in & Develoging Econoy’, Kakies, xrv (1g610], pro ob-408,

b W'hisombe, Agrarim Cendition, p. Bia
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unavoidable for technical reasons and partly due to the internal
needs of the department responsible, it can be clearly
established that the indigenous mode of irrigation, though
comparatively favoured by the conditions in the Doab,
provided overall no solid foundation for agricultural improve-
ment. As a source of irrfigation it was markedly restricted and
restricting. This is reflected by the fact that cultivators
abandoned the most efficient of wells {the extent of the
destruction by the canal was far from wtal) even where canal
water was only available on the basis of being manually lifted
from the channels. Emphatically, it is not necessary to explain
this decision through reference to the notion of leisure
preference. The plain fact is thae, for all its disadvantages, the
canal provided more nearly for the needs of most peasant
family producing units. The canal was an innovation which
met their requirements, and it did so because it slotted into the
productive aspects of the peasant system in a way which made
it generally more advantageous than even the most favourable
well irrigation.

Geographical conditions, wells,
and the siting of canal distributaries

Well irrigation in the Doab

Substantial parts of the UP were among the most suitable in the
country for well imgation, and the subsoil charactenistics in
many parts of the Doab itsell made the tract ‘peculiarly
favourable’ to the construction and operation of temporary
{kackia] wells * The Doab water-table was relatvely close to the
surface and the alluvium generally firm, with frequent (if not
continuous | water-hoarding beds of clay (known as the meta)
spread through the area, Frequently, simple earthen wells
could tap these underground springs and a good supply of
water could be obtained for as little as Rs 5, with the cost fAsing
to Bs 50 il the well was deep and layers of wet sand necessitated
a stahbilising pareli (brushwood lining).” Temporary spring
& [C, a5, For background o this section, e G, Kusiyan, Treigaon b Isdia’, 3

pis, Madras Lnisersity fowrmal, 5% {ig9a), pp. 48548, end o (144}, ppe tbi-Bg.
" The excavation of bashka wells eatasied an “almess eniversal’ charge of RBs 1,35,
irrespective, i sorma, of depth, The specialist who cut & bele in the mods acd
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wells were thus found “extensively” in the Doab, accasionally
working mofe than a single water-bag and frequently watering
four acres in a season.? Many of these bachha wells would last for

years, though they generally required an annual expenditure of
Bs 10 or so for a new supporting cvlinder. In any case, where
they fell in they could be replaced fairly readily, and their
location suited to the needs of the season.

Where the subsoil strata were less firm, or where multiple
lifts were required, masonry wells could be constructed. Such
wells, in fact, were seldom operated in individual units. ‘Few
wells’, it was observed, *have less than two cultivators working
at them', and while Sitapur village (Aligarh) possessed two
eight-lifi wells employing 28 and 32 head of cattle respectively,
instances of sixteen and twenty lifts were not unknown ®

Ahove the ground, too, the Doab conditions were relatively
favourable to irrigation. The cold weather of northern India,
along with soils retentive of moisture, meant that few waterings
were required to supplement fully a fairly reliable, if light,
winter rainfall in bringing radi crops to maturity. The best
wells, with multiple lifts, could thus annually irrigate upwards
of twenty acres.'®

The earliest estimate available puts the number of wells in
the Doab during 186o-1 at o000 pakke and 280,000 tackhs.
Just under 1.5 million of the ten million or s0 acres normally

prepareed the well for the bucker charged from Ba 3 1o Ba 5. See | Clibbeon, Pagers
Reluding lo e Construction of Walls fir Prrigation [Roorkee, (B8], po 2o, The conditlons
i the eeighboaring Punjab wers generally less conducive po well krrigation, making
the averlap between the systemns of mmor Emportance, The sllsvial deposiis there
WETE COATSET im strscture, and clay was seldom encoumiered, As a result, Panjahbi
farmers placed greaser reliance on pebta wells supplicd by percolation. These wells
were, for the most pam, bocated near 1o the rivers, since in the cenral pams of the
daghr the water-table was at oo great & depth. Kornean, 'Trrigation in India’®.

8 1C, pp. 200=1_

* (libbors, Papers Relsting e the Conmmacnen of Wallr, pp. 1, 1g. See alo E.T. Atkirson,
Seateitien!, Mencradiie and Mintonival Acceun of e Narth- e tem Preomeer 4 Tndia, vol. n,
Atigerd (Allahabad,. 1875), p. 981, (Subsequent relorences to this district gasetieer
series will b abbeeviared w the disarber name, folloseed by cthe lemers Ede and the
date of publicaion. Al volames published an Allakahed. )

" This @ in confrast po ohe station prevadling throughowt mosr of the lndian
P-;nirwulp, wiwre the aidaoll waber resowrees were nsalliclent 1o saaak well
irrigation and ibe batter chinale made more [reipaenl wabbfngi necenary, thai
limiting irrigation o high-value eropes, (For discribamson of reindsl] by month b e
wesserm LT, soc Figure 1]
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cultivated in the Doab arcund that time were under well
irrigation.!! Thus, even in an area where conditions overall
were considered ‘peculiarly favourable’ to well irmgation,
tracts unconducive 1o the construction and operation of wells
were to be found interspersed between well villages or out on
the Doab fringes. Eastern Muzaffarmagar, specifically the
Ganges—Kali doab, contained just such a cross-section of local
conditions. Prior to the sweep of the Ganges Canal through this
tract, virtually all irrigation was confined to the fertile
south-western corner, where masonry wells were numerows
and earthen wells practicable. To the north, and east towards
the Ganges high bank, conditions were similar to those in the
castern Doab fringes further south: the subsoil was too unstable
for carthen wells, and water-level oo low (Bo=110 feet) and
soils too light to justfy padéa wells costing in excess of Rs
z,000. Such dry conditions favoured production options
entailing low risk, low input, and low value output; agriculture
thus impinged only superficially on the landscape, ebbing and
Howing with the seasons, In the richer moisture-retaining soils,
better crops could be grown — some wheat during the sabi and
cotton, even sugarcane, in the summer - though soil
preparation for such crops was arduous and the rerurns
ancertain.'® But in the poorer soils, the pulses and millets of the
rainy kharif were prominent, and the rabi area was small,
While the dry farmer juggled his crop combinations and
resources to suit his uncertain environment, his counterpart in
well villages had the benefit of greater operational fexibility
and control over aspects of the environment which made
worthwhile the investment of time and effort in more intensive
cultivation. Wells were not extensively used during the hot
season — though they could facilitate some pre-monsoon
sowings and asaisted in a limited way when rains came late or
were l-distnbuted; they were of most use in the refi, when they
could ensure the sowing of & good part of the normal area under
winter crops and improve the yield of the finer grains by two or
three timely waterings during growth,

U PP 1Bb2, w1, Rl an the Fominr of 182 in the Nowth. Waster Provinis of Indis, paras.
o100,

1 For & descripisan, see “Report on the Seobement of the Ganges Cansl Tracr, | 878, p.
&3, in Caclell, Muzeffemagar SR {1882 1 fd, pooig,
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Inirerion of canals mibe well tracls

As the Doab contained areas where conditions were especially
fvourable to the construction and operation of wells, and as it
also contained substantial (and often contiguous) areas where
conditions militated against their use, the question inevitably
arises: why should the canals’ architects have displaved a
pronounced tendency to direct their water into well tracts,
often ignoring the needs of nearby dry villagea? The subsequent
growth in wealth of the neighbouring Punjab was, after all,
largely the result of pouring canal water over dry, lightly
populated zones outside the well tracts. Such areas in the UP
were time capsules of uniapped productiveness, awaiting the
release which canal irrigation could bring through extending
production possibilities and altering the studied balance
between risk reduction and output expansion as a lure 1o entice
resources on to hitherto marginal land. Large potential returns
coubd be made even on the land already farmed, as incremental
gross output came to reflect the switch from coarse millets 1o
higher-yvielding cereals such as wheat, the average vield of
which could be doubled by irrigation. The “enormous gains'
resulting from the canal's irrigation of 48,000 acres in the dry
and sandy parganas of eastern Meerut serve to illustrate this
potential.
" Despite the combined need and potential of the dry tracts,
the Director of Agriculture was still able to observe that the
one-fourth of the Upper Doab watered by the Ganges and
Jumna Canals in the late 18705 ‘was less in want of canals than
the three-fourths which they do not migate™® Alan Cadell,
Muzaffarnagar Settlement Officer, was especially alert to this
recurring theme in canal distribution paolicy: in the trans-
Hindan portion of pargena Shikarpur, irrigation from the
Kalarpar branch (EJC) supplied an area of cighteen estates
replete with pakfa and earthen wells, but provided only a

¥ BLW. Gillan, Memur 38 (rgot); po5.

¥ Government of the Momb-Western Provistes and Chadh, Bovenee Department
Proceedings (hereafter NWPED Bev.), Aug. (B35, (preereding no.) 37, Moie by
EC. Buck. {In the IOR.) Bk went on o observe: ‘Similar mistakes have, 1
undersiand, been made |6 Bengal and Madras,”
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miserly service wo the dry, and accessible, estates further south;
in Thana Bhawan the department had ‘carefully avoided® the
Rajput tract on the east bank of the Kirsani (where the sinking
of kackha wells was difficult), supplving instead the kachka well
tract west of the river and the patks well tract further to the
east,' Throughout the district, Cadell charged, "canal water
has been wasted in fertile neighbourhoods which do not require
it, while close by there are still arid racts’,”

Purely technical factors relating to canal irrgation clearly
played a role in the pattern of widespread duplication.
However, it is clear that, particularly in the early stages,
commercial policies pursued by the Canal Department were
also a powerful influence contributing to the distribution bias,

The technical constraint was basically that which governed
the routes which were feasible for the main channels and
distributaries, and the extent to which this naturally coincided
with favourable physical conditions for wells. From his
experience in Meerur, Settlement Officer E.C. Buck concluded
that wells could be dug *with greater facility and of a more
lasting character in proportion w their distance from drainage
lines of magnitude’. Consequently, ‘the best well tracts were on
the watersheds’, and when, therefore, the canals were
introduced (of necessity along the watersheds, due o the need
to command the largest area by taking distributaries off each
gide), "It waz a natural consequence that they should traverse
those tracts which were most fully irrigated by wells and avoid
those in which the loose and broken condition of the surface
formed as great an impediment to irngation channels as 1o
wells".'"® It was, in fact, often difficult to take water to the dry
tracts of each doed {which lay beyond the stifl loam, or dumat, of
the watersheds, along the line of the rivers), without ‘leading a
water-course along the tracts where wells are plentiful’.” To

% ‘Heport on the Permanent Settlement of the Westers Pergumnaba of the Dinerici
Muaflarnagar’, Feb. 1870, p. 53, in Cadell, Muzaffamager 58 [ 1882),

Pfd, p. 44 The phenomeson was nor mefined o the Upper Dosle MUA,
MieCaonaghey commeneed with regand oo pergans Karhal {Mabnpard] that the residi
of the iptroducton ol the cunsl was ‘more 1o sabstituie from that source for well and

il ['pulnd] Errigatin than h'|ng lasil Femerly dey ander igx influence’. BLA
MeConaghey, Maimpen 58 (1871], p. g0,

*EC, Buck, Menur 38 (18340, pp. 7-85
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ignore the importance of watershed alignment throughout the
entire distributary system was to court severe walerlogging
problems - something which had quickly become apparent on
early versions of the older canals, on which a herringhone
pattern of distnbutaries was adhered to almost regardless of the
configurations of the land,®

There is clearly enough in what Cadell alone observed 1o
suggest that the rechnical constrainis only supply part of the
explanation: even where the distributaries (rajbahas) traversed
partially dry tracts, as in Shamli, east of the Kirsani, the
well-irrigated estates were favoured; and ‘many dry estates at
ne greal distance from the line of rafbula’ were “left unaided”.®

Superimposed ‘upon and rr.ml'urmng the dictates of the
technical constraints was an irrigation policy which in effect
favoured the intrusion into arcas of established well irrigation.
Although inspired by a desire to counter the effects of periodic
drought, the carly works especially were nonetheless still
looked upon as commercial ventures: only those schemes which
could pay for the annual expenditure on maintenance and
operation, and meet the interest charges on the capital, were
sanctioned. ® Given the commercial orientation, and the not
infrequently expressed view during the formative phases of
canal development that ‘revenue should be the end and aim of
all canal administration”® it was natural that canal water
should be taken to the areas readily vielding high returns o
capital. The short time frame was a natural cutcome of the
reliance on current revenues for funding the earlier works; and

Fergunmah ol Tirwa, Zalla Farruckbabad”, 1 May 1870, Rroemae Seporter, o [n.d. ), ppe
rz-27. See also NWP&D Rev,, Aug. tl7q, 38 and W.H. Bmich, Aligark I8 | n882],
PP 34 {Copies of the Revenae Reparter sre available at the Lttar Pradesh Board
of Bevenue Library, Allahabad. | B Ml DG {08780, p. 240,

® "Regart an the Permbnent Seadement’, p. 48, in Cadell, Mepaffbrsapar I8 (1882).

@ Ceutley candidhy underseosed chis concees: v is very eemaln thay il the restsration
anil exrenson of these [ndigercns] works hid nog peosiised sn isceciss i revonue
iyt Briafsh Conarnment they woudd never have hoen usaderaken. To sappose thay
a disimterested regaal o the wellare af ihe coumiry aleme ws the sctivating motinve
for ibeso, or any oilser, works we have cercubted would mdecate bot & lEmiied
knowledge of their history.” Cautley, “Canals of Irrigation”; p. Bo. Folicy mariers are
deadt with in more detail in Cha. 5 and 6 Below,

5 Popers an te Srvemsr Revurss of e Conadr o e Vardh= Berterm Prsvines, 154 ( Roorkes,
1865}, . 55. (Bubsequens references to these anmual repors will be abbreviated o
PRRC)
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of the wish to justify the policy by making positive contriba-
tons to the annual revenoe,

It was the combination of these commercial imperatives and
the physical and climatic conditions in the region which
impelled such a distribution policy. In contrast to conditions in
the Punjab, where rainfall was lower, much of the agricultural
activity in the Doab was fickle in its need for irrigaton. Millets
and pulses, for example, the thorif siaples of the western
districts, ‘would derive no benefit from irrigation except in an
unusually dry year’; a rabi staple, gram, in an ordinary vear did
not especially benefit either.® The best pickings, as far as the
Canal Department was concerned, would be derived from the
high-value crops which required substantial and repeated
irrigation, and thus were stable in their demand and able 1o
bear a reasonable water charge. Moreover, as far as poasible, it
was desirable to make use of the ample canal supply of the kharif
season, when the rivers were high.* Naturally, such crops as
would fulfil the financial requirements of the canal authorities
were found mostly in areas of fertile soil - the very areas which
best repaid investment in well facilities, since light (5ar) soil
not only produced less impressive crops but absorbed the
hard-won water virtually without trace wherever a supply from
wells was feasible. Given the fact that, for economic reasons,
the two elements most satisfactory to the canal’s needs, fertile
land and valuable crops, usually were associated with well
irrigation, a clash was unavoidable.

Backward areas could hald out only more limited prospects
as far as the Canal Department was concerned, and especially
soin the short term. Complementary factors of production were
vital to the extension and intensificaton of cultivation
necessary for the full utlisation of an ample canal water supply.
In the developed tracts, such as the carcfully cultivated Jat
villages of Jhinjhana pargane {Muzaffarnagar), the introduc-
tion of the canal at once produced a very high standard of
prosperity. In villages ‘sulficienty, if not fully provected by
wells” the standard of cultivation promptly rose almost 1o the
renowned level of the Jat villages =

W IIC, pp- thg-4
A These issues are dealr with more fully in Chs. 4 and 5 el
% Report o the Permasest Semlement’, p. ga, in Cadell, Maraffamager S8 ( 1B8a).
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However, progress under canal irrigation in the hitherto
precarious parganes, such as Purchhapar, was visibly held back
by the relative shortage of complementary inputs, particularly
labour, which moved only slowly inte line with the new
production potential. Purchhapar farmers were thus, for
example, ‘not in a position 1 make such inroads on the boer as
were effected elsewhere’, noted Cadell, *“The Jats and Tagas,
notwithstanding the progress they have made, are still merely
working on the edges of the sand waste, while the people of
Khutowles [Khatauli] have caused bhoor 1o disappear from
estates in which it once formed a large area. ¥ Thus, although it
was in Purchhapar that the effects of the canal in improving
and stabilising agriculture were described in 1870 as the ‘most
marked' in Muzaffarnagar, this does not mean that the degree
of improvement showed through in canal revenues, A similar
amount of canal water supplied to nearby Khatauli, which
previously had a substantial area under wells and which was
more fully developed and more thickly populated, yielded more
by way of revenue from the sale of canal water, Not only did the
canal ‘capture’ much of the irrigation formerly done by wells
{the “irrigable area’ from wells fell from 11,000 10 2,500 acres in
the thirty years following the canal's introduction), ™ but the
availability of complementary factors allowed a more intensive
development of cash-cropping, The fact that Khataul's

farmers grew, by the 1880s well over 7,000 acres of sugarcane -

¥ Government ol the North-Western Provinoos, Eevenue [eparimont Prooeedings
(hereafier NWEF Rev.j, June 1870, (proceeding ne.| 47. {Tn the TOR.

® [i ghonld be nosed that irrigation statistics appeaning in the official reports take
several forma, “lrmgahle ares’, alternatively ‘wet” (28 opposed to'dry') aren, Tefiers o
the &res brrigated in che normal course of colthvation. Such fields mighe bear two
irrbgased crops in & vear, or receive water less frequenitly within the rotational cycbe.
The esuervtial mim of the seotlement officers in mbodatimg the “wet’ ores was o
rxebed e “excraoriinary’ Irrigeion for purposes of revenue assessmment. The broad
rule -FP.I:-;J in dhe semlements of the 1800 and early 1goos was that fields acraally
walered divring one of three vears (excloding ‘abinormal’ vears) were reoorded as
wel”. Settbemenl olficers abo wok the precauton of excluding from el
calcalations the yrar previou io seilemend, when the calthioe snd saeadars were
apt to refrain from irmgatbon — often lenisg their dackts wells (sl 1s - hoping o
reduin the ovel of the now asscssiment, In the sabseqieem baich of scnilements, the
“wet” area was derreed from the mors reliabile iscicston of two w d erirps ous of
five ‘normal’ yexra. ‘DIrrigabed area” refeen geoerally o the area (ususlly groms)
actually rerriming water i a pasticular sason of yoas. Statisties in eext rom ‘Repor
on the Ganges Canal Tract’, p. 74, m Cadell, Myssfrsagar SR {pa8a),
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twice as large as the came area in Purchhapar - was
undoubtedly sigmificant in terms of Canal Department
revenue, since sugarcane was usually grown with canal water
and bore a comparatively heavy water charge.™

In Meerut, to, it was ‘greatly in favour of the immediate
success of a canal that it should have entered a thackly
populated country’, where the manure supply was sufficient o
‘cope with the exhausting powers of a practically unlimited
water supply’ and where there was ‘sufficient labour available
for its utilisation’;* while in Cawnpore's dry Sengar-Jumna
doak 'thinness of population’ was the 'principal obstacle 1o
successful — Le., remumerafive introduction of canals"™ More-
over, canal engineers, even more than some settlement officers,
were disposed to regard the inhabitants of villages without
wells as ‘an idle, thrftless lot', and thus, by implication, either
undeserving of canal water or, more pertinently, incapable of
making full use of it.®

It is easy w see the appeal of the richer tracs to
revenue-seeking canal engineers, confident of their ahility to
displace wells. The net effects upon production were never
calculated, since only gross figures affected the direct canal
revenue. On the other side of the account were, of course, the
costs. Here, o, the margin between revenue and costs was
kept at its widest by this policy, since serving fertile developed
villages involved lower distribution outlays. A large proportion
of a village under irrigated crops meant compact irrigation and
low distribution costs per acre irrigated, In sandy areas, where
individual villages put down only a limited area to valuable
crops, distribution outlays were greater and water loss through
percolation and evaporation considerably higher, thus reduc-
ing the ‘water duty'.® Thus it was ‘generally acknowledged”

= Adbough men (Ree rbie), which abo bore a relatively beavy waber mbe, was more
widely grown in Purchhapar thas i Khatauli (3,000 aores as sgaina 135000 1871,
this differende wi mare thas covered by Ebataulls larges wheat area [greater by
&5l miaes, or 45%). Satisdhcs oo i and from .0, Mo, Masaffameger S8
{ 1Bgu], Appendix F-i1. = Buck, Meerar S8 [1874), p. 0.

3 F.M. Wright, Conenpare S8 [ 1H38), p. 55, Emphass added

R E.g. NWFP FWIKIL), March 1853, 43, Noar by Gapt. [, Ko

8 The “water duty’ was defined an ibe crop area irvigated per cubsc foot per seoooed
{cursec) Howing comimuoasly or a defned period of time. The “dufy’ varied
congiderably between canake the relatively compact EJG having a sspnificamily
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that the systern ol distribution “had for its object the least initial
expenditure and . . . the prompt collection of water-rates for the
largest possible area of more valuable crops’®

The overall returns to the government, of course, consisted of
more than direct returns from crop rates.” Although the gains
in the form of direct charges for the irrigation of valuable crops
were limited in the backward tracts, rising rent levels, reflecting
larger and more certain returns in agricolture, would be
partially acquired as revenue through assessment revisions at
settlement, or, in the interim (from 1875), through the ‘owner's
rate’ ® A long-run financial maximisation strategy on the pan
of the colonial authorities might well have looked primarily to
increased ‘indirect’ returns {land revenue) in the early stages of
canal development and, as complementary resources permit-
ted the expansion of valuable water-demanding crops, so
‘direct’ returns in the form of water rates would grow. The
canal authorities, of course, exhibited a high degree of time
discount in this matter, and for this reason alome the

hagher ‘water dury' tham the LGC, the irrdgation of wiheel mm“-i-dﬂ:,- ;Pp“d.
(ERC, v10 acves bhesi), 18 moves mabd) LGC, 44 acres bbarf 195 acren rabd), The
comparisoi are derived somewhan crudely from reconded d,immrsp at the canal
beead; diffesent resuhs would be obealned whers discharges 1 the bead of
dlinerilstaries are ased. Dnahosbd be soted it auch comparisans ignore the relative
Enperiaeis ol differenons in cnaps, solls, il kil of the cubtivasors, and o oa, while
ai the same Bime rd:I-n_-.-uir-‘ sch fackam. [For a detaied sechmical discossion, see
Buckbey, frripation Barks, pp. a30—3.] I8 @ saflicient here bo note that the sl of each
culiic; foot of waler entering ihe canal (as reflecoed in the water raies paid by users)
wan, m 18845, K1 B8 on the BJT and Bs 373 oo the LGC. Maintenance charges,
like capital charges, were greater on the LGC (Bs 080 as sgainet Bs o.q1 on the
EJC). imiprtisn Revmwe. Rapard o die Neid-Hiostem  Provimcer ead  Oudh, 28850
| Allahakad, 1B87), accomparying Resoluton, p. g. (Subsequent references 1o thess
annual reports willl 'he abbreviated o 1R8]

® “Keport on the Ganges Camad Tract’, p. too, in Cadell, Muzaffomsger S8 (18H9].

B The water rate was levied direcdy upon the irrigator on e basis of crop rype asd
area, and did nor very socoedng wo tie rumber of waterings given o ithe erap. For
ded, see Ch 5 below. Additional receipis (mavigaton charges, levees on waber
poveer supplied womills, dharges for filling posds. ec.) made wponaly o sreall action
ol the meal revesue (ks than g% in the 1B80s), Receiptn from planiations
mimeunied 1o amwnd 9% alie, FRR g4 -mmﬂnt Besnlutin, B

® Arkiiranly sctat a p-ln:rpm'limlfl:rm-llﬁrﬂl of the n-nnl'pkr"llfnup] mmte, the 'owner’s
rake” wan imbemded b0 Gapbore for (ke govemnmment At least part of the rise in che
nisessable vadue of land which soourred as a resalt of canal frrigaton’s having
canverted 'diry” lamd 10 'wet” after the senlement bad mken place. See Che 5 below for
diziails
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quick-yielding strategy was appealing, particularly as ‘in-
direct’ revenues could only be realised through enhancements
at fixed intervals. About the only immediate tangible benefit to
land revenue brought about by the canal was the ability at least
to collect a greater proportion of the jema in drought seasons.
Moreover, there was another reason why the Canal Depart-
ment should have opted for maximising direct returns.
Through to the late 18608 the revenue administration, partly
for reasons of antipathy towards the Canal Department,
ingisted that ‘canal irmgation had little or no influence upon the
revenue’ ¥ The Muzaffarnagar Settlement CHFicer, for one,
considered that insistence upon this view was ‘at least partly’
responsible for the distnbution policies chosen: *The Imigation
Department was prevented from looking to indirect revenue as
a justification for a system which would have necessitated a
larger outlay on distributaries and a greater annual expendi-
ture on distribution.”® ‘The good of the country’, Cadell
concluded, had not prevailed against ‘departmental necessi-
ties', while the ‘influence on land revenue was depreciated by
the revenue authorities’

New distribution policies and problems of application
Although greater control over irngation works was achieved by
local governments as a result of Dalhousie’s 1854 restructuring
of the public works administration, and the substitution of the
Military Board system by that of a Chief Engineer under each
of the local governments, changes in the distribution policy
away from the overnding short-term objective of securing
immediate revenue from water rates only took place in the wake
of the settlement revelations of the late 1 860s. Effectively, these

¥ It sranspired that thes reference was o the canal's impact om the rent of land
formerly irrigated by wells, ratber than on land ‘ordinarily depesdent on the seasom
-+« in which well rmgation iy impractmble”. The critical poimt. bowever, was chay
the canals were not to be melited with amy portice of the lard revenue: “The Board [of
Revenue] domaot . . . perceive that the rent paid for irmgeted land can n any sense be
regarded ad containing im it any share of the wacer-rare payahle i the canal.' MWF
Bev,, Awg, 1868, 2, C. Thornkill, Motz on Comnection between Waser-rare azsd
Enbancement of Revenue, 5 Nov. 1866

= ‘Report on the Ganges Canal Traci', proo, in Cadell, Muosaffamsger S8 { 1882]

= b, 1o,
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investigations were the first specifically 1o examine the impact
of the canals, and they not only brought to light the extent to
which short-sighted dismribution policies had produced une
desirahle ecological consequences, but made it clear that the
land revenue potential of canal schemes had been neglected. ™

It would have been very difficult to remove canal facilities
from previously well-irrigated areas, even had the canal
authorities desired to attempt this. "The truth is’, observed one
settlement officer, 'thar the canal officers dare not withdraw
any existing irrigation, and consequently cannot abandon even
grossly olfending distributaries till the water they have hitherto
given is provided from some other source';* indeed, attempts to
do so on the Agra Canal had ‘met with an awful howl’." Such
an act, morcover, would have necessitated outlay on a new
assessment. However, with the government about to embark
on & new phase of loan-financed irmgation expansion, the issue
of distribution gained prominence. In the light of what had
been revealed about past distribution, the Lieutenant-
Governor argued for a *general standard” to be applied to the
new projects, and the guiding principle established was that
well tracts which actually irfigated one-third of the cultivated
area were considered ‘sufficiently protected” and should thus
not draw off canal supplies; where well imgation fell short of
this, canal water could be supplied up to the point at which jetal
irrigation amounted to 42.5% 2

An inspection of the projections made for the LGC by Major
W. Jeffreys — or those for the associated remodelling of what
was to be the UGG by Caprain (later Golonel) C.5. Moncrieff -
illustrates cleariy that this broad principle had been accepted.™

# See MWD Hev., Aag. 1870, 17, Mose by EC. Bodk (Dir. of Agriculiuze).

# Wright, Canmygare $R {1878}, p- 55. An exception was made in some bow-lbying parts
of Sikandra Kao (Aligarh], where canal irmigation was withdrawn fomn sevestesn
red-alfceiod villages arssnid (ABo,

@ [ndiam [rrigafion Cammicron, dgar-oq, Mimber of Esbleat, Dnited Pravinor of Agra asd
Oach (Calcutta, 1909) (herealber [CTET, po 90, evidence of F. Bion (Exeamve
Engineer (hereafter EE), EJC)

O NWE WD), July iByi, oy NWEF FWEO(L], Aug. 1834, 00, This polbey bs also
disomsed in Ch. 6 helow,

# E.g. NWEP W], July afiye, 01, Mot by Maj W Jeflicrs; NWE PFWINL, July
18371, 2o, Mote by Cape. 0.5, Moncnielf See also Monerells report on semedelling
the Ganges Canal, NWP PWEDCL], Aug. 1874, 107, 5o scaloaly did jeflreys appoar
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Making use of information supplied by revenue officers, where
physical conditions allowed, the direction of the main channels
and their distnbutaries were more carefully tailored to local
conditions. The decision not to extend the LGC through north
Fatechpur, and from there into Allahabad, was clearly a
response to settlement officer opinion; the p:mri:iun of the
Bewar branch (LGC) supplying the bhwr tract of northern
Mainpuri, the Bhognipur branch serving the ghar tract in
Etawah, and the Anupshahr and Deoband branches of the
UGLC were all part of this overall strategy, The details of
the schemes also reveal this: the Fatchgarh branch of the
LGC, running down Etah’s Kah Nadi-Burhganga deab, was
‘deliberately designed with & view o serving the weakest
portions of the tract’.*

In practioe the scheme had significant drawbacks, The fixed
proportion of 42.5% took no account of local capacity actually
to use the water,® while the provision of canal water sufficient
to make up the total irrigated part of a village to the arbitrary
pereentage  effectively ignored the subsequent effect the

of the canal had upon the stability of the existing
wells.* The system also led to many inadequately irrigated
villages being denied canal water. This eccurred where
‘irrigable’ areas calcolated at settlement were particularly
liberal, as was frequently the case before an even remotely
relisble ecriterion of measurement was  established, In
Fatchpur, for instance, the 1878 ‘method of demarcation made
itinevitable that many fields were included [as irmgable] which
were not really in reach of water’.* In another case, a similarly

to purmee the oewly formmlated principle that the Chiel Engmeer, Ciod. W
Girexthed, upbraided him for writing ‘with alll the ardoar of & proselye” and for
caaggerating pasl errors. Even then, one of rthe fimst acrs of Greathed's less
mservalive suecessor, Gaol, Henry Brownlvw, was o mhe eves  Jeffrey’s
mesdifications & sage further, He aliered 1he projecied route of & plemile seotios
aloeg the bigh bank of Enwah's Rled Madi on acosant of the (eoy thar ehe iraet was
‘ahundandy lemished’ with “inechassaible’ spring-fad bashba wells, See NWF
FH"DII],EWL 1858, @, This adjunment was ane al the firit mads 28 & resudi of the
mew policy of conssling with distacl offcen in planning cassl coieniions, Ser the
dietailed case made againgt the progected lime by Uinosthwaite, Seasesh S50 1875), pp.
1815,

W FLOLW. Bobarts, Etad S8 (1g03), p. 12 & NWP PWDNI). Aug. 1876, 47.

o WP PWEINI), Auog. 1876, q1.

L Alexander, Fatbpar SE (1gi5], p. @
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vast overstatement by a settlement officer — that four-fifths of
the tract due to receive canal water from the projected Mat
branch was “protected’ by wells — led to the postponement, for
over thirty years, of the much-needed scheme ™

The most intractable problem, however, was that it was
difficult to be selective in withholding supplies to villages, or
parts of villages, within tracts through which the canal ran, On
grounds of increasing land revenue, ‘good sanitation’, and
equal distribution of increasingly restricted canal water
supplies, the policy of local government was that the
supplanting of wells by canal water was to be avoided. But
engineers would still have found it tempring to seek high canal
revenue/low outlay solutions when determining local distribu-
tion patterns. The revenue authorities, even il now more
inclined to concede that canals contributed “indirectly’ to land
revenue, were steadiastly against actually allowing a 'paper
credit’ on the canal accounts reflecting that contribution, and
therefore the motive for seeking to displace well irrigation still
existed,

Thus although it was made a condition, when the Deoband
branch was approved for introduction into Saharanpur and
Muzaffarnagar in 187g, that ‘no water would be supplied to
those lands that were irmgated rom wells’, there continued o
be a bias in distribution towards well areas and “the condition
was gradually overlooked" putting ‘out of use . . . hundreds of
wells" ™ Even detailed and carefully apphrﬂ schemes for
‘debarring’ well lands from canal irrigation, as attempted on
the water-scarce Fatehpur branch, proved impractical, [t was
hard o exclude even entire villages: those villages barred under
the scheme = like those whose inhabitants had ornginally
refused to allow distributaries into their village — were,
according to (LL. Alexander, now ‘asking for it loudly’.®
Where part of the village was already irrigated it proved
particularly difficult to keep the canal off well land, since the
cultivators often preferred o water this rather than the outlying

oo UP PWEDLL June vgog, 11, ALS Evans, Kepors on Mat Branch Exiensicn
Project,

] R‘pa-l' Ciomrrirnion o Apninaftuee in India, Ewidmer, vol, vnr {London, gry) po 66,
festemony of LS. Snha {U'F Zamindams’ Associabion)

¥ Alemander, Fatelpur S8 (rgrs). po oo
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kar.®* When drought struck, and the reach of the canal extended
into fields the well could not service in such a season, ‘rights’ to
irigation from the canal were subsequently claimed by
cultivators, ™

Despite the policy adjustments, then, and the real gains on
some branches serving dry tracts, the tendency for canals to
replace wells continued. In Meerut, for example, & 50,000-acre
mecrease in UGC imigation between 1874 and 1go1 was
accompanied by ‘an equal or even greater decrease in irrigation
from wells’. Overall, while Meerut's canal irrigation moved
from 280,000 to 380,000 acres, well irrigation fell by 71,000,
leaving a net increase of less than 5% .* Part of this decline, no
doubt, can be accounted for by a more realistic appraisal of well
capabilities, but the overlapping continued, and the reduction
in well irrigation in such villages was real.

Analysis of ‘appropriateness’ of the new technology

External ¢ffects on wells: perspective on fosees

The intrusion of canal channels into well areas caused many
kxchha wells to fall in. In Muttra, the Settlement Officer's
enguiries in 1878 revealed that ‘all the kucka wells in villages
through which the main canal passes, and from which 5,000
acres used to be watered', had been made useless, the
destruction being pronounced where the rise in the water-table
was greatest, and particularly where wells had been built along
lines of drainage, now subject to stronger subsoil percolation, ™
In Bulandshahr, a general rise in the water level of six feet
resulted in the 'wholesale destruction of kachba wells and their
almost entire supercession by canal irrigation” ® Not every
village was able to substitute canal water for their ruined weils.

9 Repart of the Frrigation Confeemue, Simels epoy, vol. o {Calcuta, tgog), p. 5% abm
Government of the United Provinces of Agra and Oudh, Revesue Deparement
Procesdings [hereafter UF Rev.), July 1gog, (procesding ne.] g (Ts the TOR)

o Maie from Figure 4 the way in which drought years wers followed by o permanently
mmhanced area of rmigation

H Cxillam, Meernf 58 C1goi], ppo 0. 4

= RS, Whiteway, Muttrs 58 (18203, pp. 1114

5T. Btoker, Fulandsiafr S8 [18qn}, p. 47 (Unless stared otherwise, this amd
wshsequent referemces are bo wol L)
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Oceasionally, where it was necessary for the lines of the canal
and the watershed ridge to diverge, villages in between could
find their wells affected and yet, due to their level, be unable to
draw alternative supplies from the canal *

Such destruction, however, was by no means universal,
Where subsoil contained more clay, temporary wells were less
affected. In pargana Marehra (Etah), tackha wells in the vicinity
of the canal appeared to last “as long as ever’,™ and an efficient
systemn of drainage, it seems, prevented a rise in the water level
and thus the destruction of temporary wells in Aligarh *
Moreover, even though earthen wells were frequently affected,
in most places masonry wells could still be built *when required
and with the same facility as before’ and the supply in them was
‘*better than ever'.™ Indeed, just as some villages could lose
entirely their source of rmgation as a result of the canal, so it
was possible for villages out of the canal’s reach to have an
improved water supply in their pabka wells, as was the case in
parts of eastern Bulandshahr.™

The picture, then, regarding the effects of the canal on wells
is mixed rather than one of sweeping destruction. It would
clearly not be possible to gauge the extent of kackda well loas,
since their numbers varied with the season. It is important,
though, not to overstate the utility of such wells, particularly
those supplied by percolation rather than springs.® Where the
mata was absent, or lay too deep, a well shaft could be sunk 1o a

! little below the pereolation level, whereupon water would filter
through the porous material into the bottom of the well, A
brushwood lining was usually required to impede the influx of
sand and thus prolong the well's working life, which was
seldom nm:thanmtuﬂmman} case, Its main problem, W.
H. Moreland found, was its "critical discharge’; that its surface
area determined the rate at which water could be drawn and
that to exceed this rate was to cause an influx of sand which

" S g, Back, “Noie on the Effect of the Canal®, p, 518

#8008, Ridsdale, Eak SR (1874, p. 67,

W . Parking Algank SR [1605), p- 16,

B MoConaghey, Mampard S8 [187s), p.go.

il Stoleer, Aulovdriabr SR (oBar), p. 47.

@ As F.MN. Wright noted, 'The instances [ have met with of a coltivacor's well tapging
the permament spring have been rare.” NWPRED Rev., Oher. 1B, 10, F-N, Wirght,
Report om Well Irrigation in Pargana Ghammper {Cawnpone]
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eventually reached the percolation level. Since the *cost and
difficulty of construction’ rase sharply with increased diameter,
“this simple well could never give a large yield' ™ Such wells
were ‘universally dug’ prior to the canal’s intrusion into Etah's
central degh, but their scanty supply was "only sufficient for a
single bullock run',* and even then, as in Aligarh, *half a day's
labour [often] would suffice w0 exhaust the supply’.® In
Mainpurn’s Bewar pargana, where also few tachha wells reached
the spring, the supply was so deficient that "bullocks could not
be worked with profit™.™ [t was not uncommon for such wells to
be worked by hand with the aid of a pulley {(afhmkli}) or a
weighted lever (rali), irrigating ‘often a mere fraction of an
acre" ¥

Although some spring-fed kechha wella might last for years,
the majority succumbed in the rains, and in most areas an
effective, enduring exploitation of subsoil water resources could
only be ensured by the construction of a pakba well, one
characterised by internal brickwork — dry or cemented -
extending either part-way or entirely up the shaft length.
Although in low-lying and submontane areas these could be of
large diameter and thus tap the percolation supply, in most
cases they were able to delve deeply enough to tap the mata,
However, the cost of materials, and the frequent necessity for
trial borings to enaure they tapped a strong spring, made pakka
wells costly to construct, averaging Rs 200300 for a two-lift
well® — an outlay beyond the resources of most cultivators.

Previously, it is clear, local zamindars played an important
role in the financing and construction of such wells, but by the
tf70s this activity had clearly declined. According 1o Cawn-
pore's Settlement (fficer, it was ‘most noticeable how few wells
the zamindars now build compared with the cultivators”® In
Bulandshahr, ‘as a rule’, the only zemindars who made wells
themselves were self-cultivating members of bhadachara and
O W.H. Moreland, 'Wells in the Gangetic Alluvium’, Agrinaliural Joumai of fvdia

[hereafter AJ0), rv (rgogl, pp. ge-4e.
# Ridsdale, Eish S8 (1874}, p. 5 " Algard DG (1874), - g
® Mclimaghey, Matapari S8 [1874), p. 189 ¥ IIC po son.
= hhkarn, Papers Bilnting b the Conntruction of Welli, p, 6. Inaddition, equapping costs

winubd amuount oo smmand Es 2o (evtbosive of hullocka)i bag (or parl, Ha &—10; rope,
R B; wheel, By 25, fFd, p.

= Wright, Ceenpere SK (1878, p 6.



Canal frrigalion av an appropriale lechnelogy i)
patfidart bodies; and on the “rare occasions’ when zomindars
made wells for occupancy tenants they collected rents near to
tenant-at-will levels.™ Fart of the problem, contemporaries
recognised, stemmed from the purchase of land by the ‘new
zamindars', the traders and moneylenders ‘disinclined to sink
moncy in such improvements’, ‘whom’, one settlement officer
reflected, “our laws have created”.” Certainly, the ‘Ane wells'
constructed by Cawnpore's progressive landlord, Maxwell,
had ‘been allowed to fall into ruin through the apathy of the
purchasing landlords".™

While the zamindars had largely ceased to contribute their
support towell-building, the operation of legislation relating w
tenure was not conducive o encouraging construction by
tenants, The Irrigation Commission was ‘doubtful whether . | |
the permanent tenants had received such full protection
against enhancement of rent, in respect of the increased value
imparted to their land or its produce owing to iImprovemenis
made by them, as the landowners obtain from government
against enhancement of the land revenue assessment on lands
benefited by improvements which they have executed’.™
While, on the one hand, the permanent tenant was legally
protected from rent increases for periods of ten years, and,
moreover, from any enhancement claimed on the basis of an
increase in the productive powers of the land where such an
increase was the result of the tenant’s own investment {such as
" the sinking of a kachha well or the conversion from earthen 1o
pakka), enother provision enabled the landowner to claim a rent
enhancement on the grounds that his rent was below that paid
by nearby occupancy tenants for similar land enjoying similar
advantages.™

Tenants with pakks wells were always hiable to claum legal
rights troublesome to the zeminder's control of his eatate. Thus,
if there were landlords unprogressive in their attitude to well
construction, there were others particularly obstructive in this

M Becords of the Commissener of Mecrsi, Mool (hereafier MOCR), Files of the
Board of Kevemue (hereadber BOR, v, 4cl, Ser, g, G, Badllle, Assessment
Eepore (hereafeer AR) of Parganas Agwuta, Sayana, ] %ihrprw {Balandahabe)
168y, p. 31

i MoCoraghey, Maingurd 58 (1875, p. &

7 Wright, Camwpare SR [ 1878), p. 6 BIIE, p. 53. ™ [hid.
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regard, This was especially so in Bulandshahr, where the
Settlement Officer noted that the proprietors “not only failed to
improve their property, but their policy had been directly and
actively designed to prevent and obstruct improvements. [t is
almost universal practice for landlords to prevent their tenants
from making masonry and half~masonry or, in extreme cases,
earthen wells."™ One official had actually witnessed the refusal
of a tenant’s request made to the son of the Rajah of Mursan

(Aligarh) to convert his well w pakka.™ So intent were the

Bulandshahr landlords upon gaining ‘absolute control® over

their tenants, and in preventing the growth ofadverse rights of

any zort’, that they would submir to an abatement of rent in the
case of earthen wells becoming impracticable rather than allow
their conversion to pakbe.” Paorgana Dibhai bemig—proprietor,

Bhola Nath, actually dismantled a masonry well of his own

when his tenants established claims to oceupancy rights in the

fields irngated from ie.™ It is guite clear, also, that in their
efforts to maintain control over their tenants, the Bulandshahe
landlords had received the backing of the civil courts: suits of
the Nawab of Chhitan, and even the lax Skinner estate, among
others, had resulted in the issue of decrees closing wells
constructed without permission,™

For a tenant to acquire a masonry well was a difficult enough
problem without the opposition of his landlord, The financial
impediment facing any cultivator was heightened for tenants
by the non-transferability of occupaney rights (limiting his
collateral), and by the rigidity of the rules relating 1o takand
advances.® This was also on age of increasing subdivision,
when khethal (scattered) partitions often reduced the area of
land held in a compact block 1o below that which would justify
™ Seoker, Bulmadrbabe S8 [1Bai), p. &5, In cases where cutright prohibition waz not

encountered. conditions were often imsisted upon which neotralised the advantages

1o the enant.

W [ICLE), po as7. avidence of EA. Moloay.

1* Sanker, Hulpadriabr SR {18g1}, p. roo. Propoecors felt, according o E A Phelps,
“that ey lose mot oaly in money bot in prestige and power if cooopancy rights
arcrue] for oocupancy enents st only pay bess rent, but withhold exeranenis
comiribatdons and sometimes even obedience and oourtery'. EA Phelps,
Buleadihakr S8 {1g0g), p. 10

™ Sicker, Folandutaly S8 [1831), . 100, LN

© NW P& Rev., Oct. 1879, 11, F.N. Wright, Report on Well Irrigation in Pargana
Ghaampur {Cawnpore].
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a substantial well.® Such factors, together with the fact that
landlords frequently regarded permanent wells built by their
tenants as against their interests, meant that many cultivators
had to be satisfied with kachhe wells, which were precarious and
‘hable to faill when most needed' ™
Woell-users were dogged by a range of localised problems,
from which those with pakka wells were by no means immune.
Well systems were especially susceptible to vanadons in
climatic cycles and movements in the water-table, In Ghatam-
pur pargana, Cawnpore, a fall of fifteen feet in the water-table
wis recorded in 18778 due 10 the combined effects of deficient
rainfall and increased irrigation from wells® Many wells
consequently suffered impaired irrigating capacities, as they
did over a prolonged period during the dry cyvele of the lae
thgos,® More damaging long-term falls occurred in some
tracts. A serious lowering of the table occurred in Muttra,
where the level in Mahahan fefsil fell from 45 feet in the 18508 to
around b5 when the Mat branch extension opened in 1904. By
then, ‘the cost of masonry wells was becoming prohibitive and
the digging of carthen ones impossible”.* While the canal
extension had the effect of restoring the water-table 1o the old
level, parts of Agra, Aligarh, and Etawah continued to face this
problem. The fall in western Aligarh was, by the early 1goos,
‘affecting all wells alike®; earthen wells had become impracti-
cable where the water was more than sixty feet down, and
" *many of the masonry wells [had] gone dry' ™
*= That thia wax @ magor probicm for muny poasants @ confirmed in ibid,
| Bsoker, Bulandibabe S8 (18g1), po 1000
B NWPED Bev, Oct. 187q, v, FN, Wiight, Repon oa Well Irmigaton im Pargana
Ghatampur {Cawnpore].
& Gillan, Meeat 38 (rgar], po & Alesander, Fatbpsr 38 ( rgig), p. 11; and 8 Ahsmed
AR, Alepanh SR [rags), po 3
® HLA, Lane, Munre S8 (1926), . G Roysd Comoniirien an Aprical, Eoideor, v, s
570, ey ol D B HuL'l\!:l:n: i U e, l;‘jruﬂ.nnwr.
= Burkier, Adgarh 58 (o), po oh; alsa UP PWDITL June igea. 10, AL Evam,
Report cn Mai Branch Extension Project. Thin B s case of dhe complex
eovirnmmental impact of canal tmgation and oelated activities. While some
Incatities bemefited from smproved well supplies 25 the canal raised water levels,
attcmgis 1o redwee the incidence of waterbogging through drainage were iometimes
disachvamtageous to meighbouring well areas. According 1o Evans, the bong-term fall
in water-levels deseribed in the fext was maisly due to improvements made to the
line of the Karean Madi and sorface draisege installations in Aligarh. Other
contributing faciors were thowght to be the dryness of the Jomna River {with two
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A cycle of dry years at the end of the 18708 caused the
establishment of the troublesome batsuri weed in the Central
Doab. This was a particular problem in well villages, since the
weed ‘appeared to flourish in lands irmigated by wells". " It was
found in loam soil and necessitated repeated weeding to
prevent it from crowding out the sown crops. The ‘only method
of dealing satisfactorily with this pest’ was, settlement officers
discovered, “to drown it’, and the only effective treatment
proved to be canal irrigation,

The fall in the water-level in some localities could render well
water brackish. This was not a new problem, for many wells in
Mainpuri, Agra, and Muttra had long contained water
"brackish or oily and generally saturated with noxious salts™ ™
The water was not altogether useless for cultivation, but was
invariably harmful to germination; sowing therefore depended
upon the raing, Its harmiul qualities, moreover, tended to be
exaggerated by drought conditions, and could have lasting
effects: ‘Sometimes the autumn crop is a failure’, wrote the
Muttra Settlement Officer, ‘because in the previous spring
harvest the water of a particular well was used.”™ As a result,
the substitution of canals for wells in a large part of Muttra, as
well as in other localities, had “the same protective effect as
would be given by the introduction of new irrigation in a tract
which was before entirely dry’.®

The evidence points firmly 1o the conclusion that, although
wells were not always destroved by the canal, in many areas
they displayed shortcomings which would have made their
owners gladly wrn to the canal. The disappearance of
unpratected wells in the face of the canal was, as one settiement

caunals deassang rom b upsiveam ), year of bone ralslall, and @ related increase in the
use il wells, Glibborn noved, Ia G, thar pare of Aligash had been ‘collccting ancas”
lor water, which ke cllectively kept wp the level of water ia neighbourisg Muroa.
Muttra's cultivatars thas bore some of the copts of Allgael's elficient drainage
systemn, Clibbom, Pagerr Relartag d the Canrtnactias of Hanlli, p. 7,

" HLR Mewill, Disirie Gapediers af the Lnived Preciaper s Agna sad Oal sol ve, Alpent
(Allabsbad, 1900), pp. 1718 (Sebeequent referdnees o thes seres will be
ablireviated 1o the disirict name, llowed by tbe leoes 0 and (b daie of
pubdication, The biter will distmguish this series, pablished betwers 190y and
g b, from thatol EST. Atanwon, sdhich was poblished between 1874 and 1886, ANl
widumics pubdished at Alkahabad. )

= W..E. Lupson, Meigpen' S8 (1908}, p. 3.

B Whiteway, Muirer 58 (0B05, po 18, ¥ Lane, Manira SR {roabl. p. &,
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officer remarked, “only what might be expecied from their
temporary and precarious nature’. The same might be said of
brackish areas and the like; but, in fact, the officer went om,
::u.&!l:mnr and half-masonry wells also fall into disuse, 1h|:|-ugh
the rise in the spring level actually adds to their
power" ™ The switch away from wells was wholesale, affecting
all types of wells, even those without operational deficiencies.
Cultuvators preferred the canal. Thus, of Saharanpur, for
example, it was reported that ‘wherever canal water reaches a
village well irrigation usually ceases’, sometimes even where
the canal water could not reach.®

There were exceptions to the trend, but they relate o
fairly well-defined circumstances, Settlement Officer C.H.T.
Crosthwaite could think of no instance where the Etawah
cultivators did not take water, ‘except in one or two cases where
the fines inficted for breach of canal rules . . | disgusted them,
and in the case of market garden cultivation'™ Etawah's
Eachhi smallholders, like the Kurmis in Bulandshahr® were
said 1o ‘always prefer’ wells for their garden cultivation, and
wells “could be found working in the gawhan lands of villages
which could be irrigated flush from the canal’.® Similarly in
Farrukhabad, where in the ‘best and most highly manured
frelds” wells were "kept up with some difficulty for the irmgation
of opium and tobacco’, while all the surrounding fields were
‘resigned to the canal"® Ahir cultivators, who were said to
* favour their bare cultivation, would take canal water where it
was avallable ‘without unreasonable labour’, but where canal
water had to be lified on o the fields they often preferred wells,
particularly where “daily labourers’ were absent.” Faced with
this choice, numerous Ahir villages in eastern Bulandshahr

preferred thcurﬁﬂ#kﬂ wells, which were kept in full supply by the
effect of the canals ™

# Benker, Suimdibadr 38 (i8g0), po 47

“ Parver, Sabaranpur SR (cBgu ), po13

0 Crosithwaibe, Elmah S8 D85, po i1

# Sioker, Hulondohstr SR (e8gr). p. 47

® Croschwaive, Elswah S8 DiBizsh poas

= Bosch, "Wate on the Effect of the Canal', po 213

NWE PWDET), March 18y, 49, Mote by Capt. ], Ross.

= MOCR, BOR, vm, 14{c), Ser. g, DG, Baillie, AR Parganas Agauta, Siyana, amid
Ehikerpar (Bulapdibahe], 1880, pp. to-11.
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Operational comparizons betrween wells and canals

Clearly, wells had their shortcomings. But it is still to be
explained why cultivators with effective well facilities chose o
ncur an increased cash outlay in exchange for a canal supply
which was apt to be unreliable and which in many cases had to
be lifted up to the level of the ficlds ™

O the face of it a good well would seem to have served the
typical holding adequately. Under the lager svstem, where
there was a single, moderately inclined ramp, up which the
bullocks were backed after the leather bag (pur) had been
emptied,'™ a pair of animals irrigated two to five rebi acres and
up to 1.5 in the karif. Using the more efficient kil system, with
two (steeper) ramps, which allowed the use of more than one
pair of bullocks (the animals being unpegged after each lift and
wilked up the ramp 1o a feeding trough), a single lift irrigated
5-7.5 rabi acres and 1-2.5 during fharif. With multiple lifts the
norm on substantial wells, a &ili well serving one or more
families would irrigate an area ranging from an average of eight
rabi acres in Muttra, where the water was filty feet down {and
where no tharif irrigation took place), to between eleven and
thirteen rabi acres (and two to six kharlf acres) in most Doab
districts, where the water level was generally at 18-a4 leet,

The problem with such wells was not so much that they tied
up the cultivator's resources in the form of fixed capital, but
that in order to carry out the irnigation they tied up productive
factors in their operation. The extent to which they did this was
very substantial indeed, for the time taken to give a single
watering to one acre was considerable. One estimarte suggesis
that with two pairs of bullocks it took a minimum of five wo six
days o water one acre with water at 25 feet, and Buck's
measurements in pargana Tirwa revealed that with one pair of

® Lift' {dlal} irrigation was most widespread |s the Levwer Doab, 1t consticueed over
half of the capal irrigation in Cawnpers, while i Meerut and Bubandshahr Bo-go®%
af canal warer was defivered o she fields by Tow" [ar), aleo referrod bo as ‘Busk’

" With powerful caitle, a load of 500 pouscly ccald be lified. For n description,
see Clibboem, Papen Relsting b Uy Cpnibmeliom of Wefls, pp. 518 Dam in this
paragraph arc taken oo Chlbom's sumory of 150 Doab wells. i, Appendix 1
i Tuble B}
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bullocks, eight days was the norm.™ In contrast, canal
irrigation by lift could water an acre in a day, sometimes a little
more, ' and ‘almost any quantity of land’ could be watered by
canal water given flow, although three acres per day was
usual,'™ A single watenng of one acre by well, therefore, on the
basis of Buck’s observations of three men to a well lift, amounted
to 24 labour-days. The average of eight waterings necessary for
cane would thus require the duty of 192 labour-days; the three
waterings for indigo or wheat, 72.™ With the canal, the actual
operation required more labour for the duration - six men
working two beris (baskets of split bamboo}, with one or two
guiding the water into the field = but since an acre could be
covered in a day, eight labour-days sufficed for each watering,
Thus, total irrigation labour reguirements for an acre of cane
was fig labour-days (and wheat/indigo 24).

Clearly, such a vast difference in labour requirements, even
where canal water had 1o be lifted, would seem 1o explain why
the wholesale switch to canals took place. Yet the important
point is how the peasant cultivator saw the new labour-saving
rechnology; often, as Crosthwaite pointed out, “to the average
cultivator’ the canal appeared ‘an expensive business, more
costly than his well”." If there is doubt in the case of flow canal
irrigation, in the case of lift the difference in cost clearly
favoured the well, and hence the issue cenred upon that
sensitive area in peasant decision-making: the need to make
' payments to outsiders, The difference in outlays between the
systems arose because of the need to hire so much of the labowr
required to lift canal water, while the drawn-out well irrigation
could be manned mainly by family members, OF the Bog men
working on canal irrigation in Buck's sample of Tirwa villages,
224 were owners of the field {or relatives), 72 were jilas
(exchange labour), and 50g {or 63% ) were hired labourers, on

W F N, Wrigha, Memarindun e A g de the icne of Coospers (Allahabad, réy7],
P v Buek, *Nose om tlse Efieer of che Canal’, po g6, dned diseussbon followlig &,
P 226

2 Auck, "Mose om the Efect of the Canal®, p. 914,

i JTER r87v-¢, ppe ovicovai, |LF. Deathic amdd | B, Faller, Fisd and Garden Crnpr o) the
Narth- Werierm Propincer ana Chad®, pi o { Roorkee, 1882}, p. iz Wnghs, Mrmerendes
v Apriowlise, po19.

™ Hiack, ‘Note on the Effect of the Canal’, p. @8,

A Croathwaice, Elacad S8 [1875), p. 18
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two amnar per day plus & quarter seer of gram,'™ Of every eight
men working, therefore, frve would be hired. This contrasts
with well irrigation, where of the three operators only one was
normally hired, and at a slightly lower daily rate.'” Leaving
aside the problematical issue of the costs of home labour and
bullocks on the grounds that they had to be maintained in both
cases, Buck calculated that the irrigation outlays for the two
systems were Rs 6 (cane) and Bs z.25 (wheat) with wells and
respectively Rs 8.5 and Bs 3.5 with the canal; a difference,
therefore, of Rs 2.5 (cane) and Rs 1.25 (wheat).

Where canal water required two lifts these margins in
paid-out operating costs widened to B 8.5 and Rs 2,05 1% A
this point, even though twe-lift canal imgation was not
significantly slower in watering an acre, entailed the same
water rate, and still provided the substantial labour-saving
over wells of more than B0 dayvs for cane and 24 for wheat,
some cultivators, when faced with such costs, preferved their
wells. In Sookhee village, Buck observed that canal irmigation
had only replaced wells when rajbaka adjustments made water
available on one lift, as opposed to two or three previoosly; in
Khundee village, wells were still used wherever two lifts were
required. '™

There were, however, operational advantages associated
with the canal which explain why many wvillagers were
preparcd to use the canal even where labour payments
associated with two (and sometimes three) lifis were involved.
8 Figures [rom Buck, 'Moie on the Eifect of the Canal’, PRk
%2 Jiad Hire rates m canal villages tended to be sisghily above those prevailing in well

willlmpes.

8 The figure for mnal eatlay includes the water rae (B 5.5 e oase and Bs g for
wheat), Hidden charges make these Grures underestimates of che 19 coits, sbnos
there were & mumber of dagr and bribes relaved po che wee of canal wazer, and tlse
“ewner's rase’ also had e be feund by the irdgacor (see Cle g bebina] . Agaisn thiy,
Builbock ena were clearly higher im the case of well villages, dnie cattle working 3t
wiells requedred more sabstantial food dhan teose ghoy worked in canal villages, amd
exighd pel b fumned aut e graee. T sddigan, due 1 the greaver wrar ansd tmar they
#'p-:r'-'hduﬂ, ballicks | well willage had b6 be replaced more often.  See
Meionaghey's commenta bn discuasion Iolkmwimg Buck, "“Note on the Effect of the
Canal’, p. 2@y,

18 Buck, 'Noie om ibe Efect of the Canal”, . will, Two-lift amal srrigabon was
noctheless fiirly common in Mainpun at the time, which soggests that mary
waltivators were not deterred by the cxtra costs, See disosssion following i, pp.
zR0-1,
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Two fundamental constraints upon production were dramati-
cally affected by the substitution of one form of irrigation for
another, and together they explain the cultivator's revealed
preference for canal irrigation,

In the first place, even where good wells were concerned the
irrigating capacity of wells was limited. As the Director of
Agriculture remarked in the 19208, ‘The fact that even in the
tracts most favourable for irrigation a larger area is mot
irrigated has only one interpretation — the caltivator has not the
capacity to lift more than he does.""™ The time taken to irrigate
an acre placed severe limitations on the area which could be
irrigated. Even if the wells could maintain the supply, bullocks
could not work for more than twenty davs a month “withowt
sertous injury’.'"' In the dry months, therefore, with cane
requiring water every fortnight, it was not likely that more than
1.5 acres could be irrigated by one pair of bullocks.'® Not
surprisingly, therefore, limited areas of one or two crops
(mainly sugarcane and cotton} was the typical kkarif pattern of
well irmgation.'” Wells, summed up Crosthwaite, ‘require a
large livestock and great labour . | , il a farmer has to work his
well he cannot sow more sugar and wheat than he has time w
ilﬁﬂu:'_lll

The other major aspect of the innovation which made it such
an advance on wells was that the factors tied up in the actual
raising of water to the surface, labour and bullocks {leaving
aside capital tied up in the facility itself), were the very factors
which could otherwise be utilised in cultvating operations
associated with expanding production. Well irrigation com-
peted for resources which could only be used to raise water ar
the expense of the area under or the quality of cultivation. Both

= H.M. Leake, “The Trend of Agricultural Development in the United Provinoe”,
A, =y [1g25); po

1l Clabbern, Prgers Relabng tr e Comntrustian of Wells, po 10

it Buck, ‘Note on the Effect of the Canal’, p. 223,

135 Iy his samnpde of wells for Meerur, Clibkorn found thar the bbanlf ireigated area woas
half that of the radi, ard thar whils sugar accoameed for 6% ol the area {33%
ooetban |, i ook slnsost gos of the water, sknee ootios received only ane walering. Tn
Cawnpore, two waterings for the cotan crop steoumted far aver Sa% al kil
levipations, end i Allgarh fe 1on%s, Masy wells sleply ded so Mfirﬁpﬁm atall
Clibborn, Paper Rolatieg do the Conaraction of Welli, Appendia 1

4 Cromhweaive, Eamah S8 [1873], p. 18
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labour and bullock shortages occurred 1o the course of the
agricultural calendar, often their underemployment during one
period being an outcome of the production constraint caused
by their relative shortage at another. In some parts, labour was
the eritical constraint holding back the rabi area,'™ while at the
same time the short supply of cartle was a major contributor to
mnferior Kharrf production,'

As Buck demonstrated, for the outlay of a relatively small
sum, a peasant cultivator could on average release the labour of
two family members for a total of 56 days cach by using Lift
irrigation from the canal rather than working his well to irrigate
his acre of cane. In the case of wheat the number of days was 21
each. For cultivators with flow canal irrigation, the speed at
which irrigation could be accomplished, allied to the fact that
hired.labour was not necessary, made the advantage even maore
dramatic: as few as eight labour-days would suffice to water an
acre of cane to maturity, Moreover, the substantial labour-
saving effect was entirely internalised by the family enterprise,

On average, bullocks in well villages spent around 120 days
each year hauling water.!” With the adoption of canal
irrigation they were free for redeployment. It was also possible
to have them properly rested and in good condition for peak
periods, such as the carly kharif, when the animals — having
worked wells through the spring and assisted with harvesting -
were then under pressure to irrigate the hard-baked fields prior
1o ploughing them: “After treading out the corn, a day or two's
rest’ was often ‘absolutely necessary’, and this the bullocks got
in the canal villages, while the land was being “softened for the
plough by manual labour in canal villages'. Naturally, rested
animals accomplished the ploughing more efficienthy. '™

It is clear why, therefore, the canal had such a dramatic
effect even in well wvillages, since a wvast supply of com-
plementary resources was set loose, particularly where flow
irrigation was available. In Khatauli pargans {Muzalfarmagar),

i 1LF. Muodie, Apra 8 {rogo]. pp. -8

tie flhid. "The response of crop production 1o iecrements of ballock power ts very high'
according 1o K. Singh, B, Goel, and V. Muny, 'Esdmation of tse Avalbahiling of
Bullock Power i Certain Traces of Indie®, Agnboslneeal Sitwatam in Sadéa, 0w [ig),
i 487

i Buck, "Moee an che Eleor of the Canal', poozg. WY T, gy omin,
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for instance, the bullock power released from the treadmill of

water-raising on nearly 7,000 acres was ‘sufficient for all the
work connected with the increased cane cultivation [including
processing] and for the ploughing of 10,000 acres besides®. '™
The saving in labour was unguestionably the reason behind the
more largely increased area and the ‘more generally main-
tained quality of the cane crop’ in Khatauli than in
neighbouring parganas formerly with fewer wells. Prior 1o the
canal, many of Khatauli’s dry estates vielded only inferior
crops reared by absentee cultivators, who, “however indust-
rious, had plenty to don their own (well imigated ) villages’.'™
When the canal arrived, ‘the men and the cattle working the
wells were set [ree, and at once began to improve the cultivation
in their own and adjoining townships’.'

The reason why canal water was preferred o wells, even
though, as critics have pointed out, some crop yields could be
loower on canal-watered land, is also explained by the joint
effect of increased irrigating capacity and released productive
factors upon cropping patterns, The high unit costs of water
obtained [rom wells ensured that the supply was carefully
applied {via numerous &fani compartments)'™ to the limited
area it would cover, and that such land was meticulously
cultivated. This land would have priority over manure supply;
it was put down to the high-value crops, and large amounts of
labour were lavished upon it. Canal water was not paid for by
* volume, and its cheapness in terms of quantity encouraged the
cultivator not only to dispense with the high degree of input
intensity he had had to lavish upon his well-irmigated plot in
order to obtain favourable returns on the expense — including
opportunity cost — of lifting well water, but also to spread inputs
over & larger area. An increased supply of cheap water meant
that the cultivator could expect an accepiable rate of return on
land which it was impossible to cultivate intensively when he

8 ‘Benart om the Ganges Canal Trast’, p 71, In Cadell, Mapgflarsapar S8 (1803},

IR [Tigar Pradesh Siate Archives, Lucknow (beresflies LIPA), Filea of the BOR,
‘Diifferent Dhs ricts’, Musafarnagar, Bux 8, File 33, A, Cadell, Rent-Rate Repori
{hereafter RER) of Pergumnak Khatsaoli, 1878, pp. 455

1 flid,

12 [y well fields, an elaborate sysicm o[Efaris, or compartments maide up ol low carthen
ridges, ansisted the caltivaor in distriboting the water rvendy over the beld, See | A,
Voecker, Beport on thy fmprovement of fadiay Agroalner {Landon, 18agh, p. 1.



off Canal irrigation in Britich fndia

relied on his well. The cultivator therefore irrigated a larger
arex than before, though on average he cultivated it less
intensively than he had the fields near his well. The sharp
distinction, therefore, between bare and har was eroded, as, on
balance, the trend was for the peasant to forfeit some of the
output he could have expected from his well-watered fields, but
to gain from the cultivation of better-quality crops over an
additional area which was previously only infrequently
irrigated, if at all. This caused the cultivator ‘1o extend the area
of tolerably high cultvation'," and in this way to increase the
total product of his holding. Hence, “the whole tendency of Jat
and Rawa cultivators’ was to ‘secure a large average produce,
rather than the excessive fertility of a few fields'; indeed, the Jat
in particular became well known for distributing marure and
his best crops aver his entire holding.'*

Faced with a trade-off, the eultivators chose the option
which, in some cases, meant that they achieved lower overall
vields while increasing their income. Such a result was not the
inevitable outcome of using canal water (although an
unexpected degree of uncertainty of supply often had this
effect). In many cases, the vield differential simply reflected the
cultivator's adjustment to the new set of relative input
scarcities. In villages where only a small area of canal irrigation
was physically feasible, the especially high cultivation associ-
ated with wells was found on canal land.' The same applied

1 Murgffarmagar D& (1856}, po sas. Oibriciasly, the seatbered nature of holdings
restricied the portion of any hokding wivich could be irrigated from a well The canal
immediarely permitted irrigation o be extended to the parts of the holding which
were ey the reach of the wells

wm UPA, BOR, Deflerent Diatricts”, Mumffarnagar, Box 8, Fide 55, A. Cadell, BRR
Pergunnah Khawall, p. 55. This particalar effec acoousts for e ouswardly
eurpriiing fediag that the assesed rated in Muzaffrnagar had changed lede is
ikirty vears, despite the inteoduction daring that peried of the canal, Aceording to
Cladl, thr wr-r-.;rqmlil'r' ol each catepory ol band bad worsened. '“:-t-l#plrn-lhn.
in Euct, win bo be Buned in the pripariion of el sres in cach extegory. An s resuln of
theanal, & much larger ars Bad come i De classifed o ‘wrigated’, thowggh much ol
it was not cultivated an intemsivehy ag the Tormerly small u-:ll-mg:-md area. The
larger Srmigated’ mategory had, of coure, deprived “diey bnam” of musch of 188 moar
productive land, while the extension of ooltivation hed, by moving onio the
marginal land, redwced the average qualivy of $der. This observation did not conffict
with the fact that cultneation had increased cverall. NWPEQ Bev,, June 1870, 74,
Cadell to BOR, & June s&78

o NWPEC Bev., June 1Byg, 74, Cadell o BOR, 8 Jume 178
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where canal water had to be lifted and produced ‘luxuriant’
crops.'® Any resource, in fact, available in relative abundance
will not be used particularly efficiently, The farmer with canal
irmigation, who could now cultivate ‘thirty bighas with as much
facility as the man dependent on well irrigation [could] his
twenty dighas’,"" was not espedcially interested in maximising
per acre yields, particularly with land as underutilised and
water as freely available (and labour as scarce) as it was in most
of east Muzaffarnagar's parganas in the 18603, Where the
balance of resources was different, as was the case in Khatauli
pargana, where expanded cultivation was not a significant
option in recrganised production, the differential in vields was
much less pronounced, as Cadell indicaved: *[1 seems ungues-
tionable that the more largely increased area and the maore
generally maintained quality of the cane crop in [Khatauli
maay be attributed to the labour set free by the canal."® [ndeed,
only as labour and bulleck resources moved into line, and the
supply of land became an increasing constraint on expanded
production, would serious attempts have been made tw
improve yields,

Given this type of response to canal irrigation, it is not
difficult to explain departures from the pattern of substitution.
A particularly unreliable canal supply, an inordinate amount
of interference by subordinate officials or other intermediaries,
a scarcity of labour for hire (o lift canal water = all of these
" factors could affect the cultivaror’s ability to gain from the new
opportunities, and could make his well a better proposition.
This was particularly the case where two lifis were involved,
and the associated extra cash needs to be achieved through
reallocation of resources grew larger. It was the case, too, where
the cultivator, a Kurmi or a Kachhi perhaps, worked only a few
acres. He not only relied on achieving outturns of garden-
standard crops higher than the canal could be relied upon 1w
produce {particularly given the limited voice he had in village
water allocations), but had restricted scope for redeploying his
freed resources on the rest of his holding.

1% Beuleinen Beport ol the Distrcr of MusafTarnagas’, p. go, o Cadell, Micosifarsapar
SR [18Rg).

1 Memwd 06 {18750, p, 246,

L] ‘F.rmﬂ wit the '::I.IIFI Canal Teact’, P T4, M l'_‘.u1r.||, MugafTarmeger 58 [18Bz),
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Complementarily of irmgation technologies

Although the early trends pointed to a dramartic demise of
wells, their role changed to one often complementary to rather
than in competition with canal irrigation. In Meerut canal
parganar Chaprauli and Baraut, by the mid-1 860z, wells had ‘in
greal measure fallen into disuse’ and well-ginking was ‘almost
entirely abandoned'.'® One settlement officer recorded that
“for many years after the introduction of a new canal there was a
cessation of well-making . . . even villages near the canal, but
not getting canal water®, seemed to "lose heart and look on
working a well as an intolerable toal”."®

The trends to the contrary quickly became evident, however.
Already, in 1866, "enterprising Jat proprietors” in Meerut could
bee found using their wells to *guard against the uncertainties of
canal supply’;™ cultivators right next two distributaries in
Bulandshahr *have sunk and are sinking numerous masonry
wells, commented a canal engineer.'® The trend gathered
considerable force and continued throughout the period: in
140, Meerut's Settlement Oificer had all over encountered
cases of cultivators lining their earthen wells, even where there
was ‘absolutely no necessity for wells’; more than g0% of
upland wells constructed since 1go1 were in canal circles, '
Many canal villages in Muzaffarnagar were ‘fully sup-
plemented by paks wells'.'¥ This was particularly the case
where villages were near the termination of a canal or
distributary: in Cawnpore it was noticed that, even though the
canal flowed right past their land, wealthier cultivators
constructed masonry wells since in a dry vear their water
supply was frequently used upstream,'™

That the motive was clearly to safeguard water supplics

W A Forbes, Chaprauki Pargana Keporr, o866, p. B, in Buck, Menit S8 [e874],

= E S Liddisrd, Etsesh S8 {19105]. p. r4- It was common practce for cultivaiors from
mearby well villages 1o remt some canal-watersd land on which to grow thesr cesh
CPOfE.

" Forbes, Ghaprauli Pargana Repory, p. 8, e Buck, Meend SR {1874)

1 NWE PWIN LY, March 187y, 43, Nete by Capa. J. Bosa

MG H, Conke, Mar SR {1ogo), p. 1o

W PR Rev., Jam. 1gor, 47, AR Pargarea Baghga, 6 e, igon.

1 Vaeleker, Rigord in e Pmiprivened of fadien Agsieadiure, po 0.
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when the canal supply was inadequate in either timing or
quantity is clearly indicated by the fact that a large number of
new wells were ‘rarely uzed'.™ The process was partly
facilitated by the wealth that accrued o cultivators in canal
villages. The initial cessation of well-sinking noted in Etawah
was, “after a time', and "partly due to the capital which the cer-
tainty of the canal has enabled [the cultivators] 1o accumulate’,
followed by a revival,'” in febsif Fatchabad | Agra) - at the tail of
the system — canal cultivators were in a ‘somewhat better
economic position” than others and hence were “able to afford
the outlay on wells".*® The process was also facilitated by the
reflection of prosperity in cattle guality, and in the booyant
water supply of wells in canal tracts,

The fundamental difference, however, related quite simply
to the fact that deploving a well in thiz manner did not tie up
resources of men and bullocks for long periods and, by and
large, was a minimal interruption to cultivation as a whaole, [t
coped easily with the uncertainty caused by a canal supply, the
tming of which was governed more by administrative
considerations than by agricultural needs. An independent
source of supply permitted the timely apphcation of the correct
guantities of water, with significant benefits to yields, The
cultivator did not have to jeopardise his outturn by taking o
much water at a time in order to be sure there was sufficien
maoisture to last the uncertain period until the next watering.
' He used his well very much, in fact, a3 many ol his descendants
currently deploy tubewells, '™

M Cocke, Mpew! 58 (jgg0), po 10; ste alio Gallan, AMewt SR (igaa), po 7. In
Balandshakr, for instance, whils 5,090 out of 5,584 earthen wells were peopnded as
having hern ased m1go1, this applicd foonly 10,550 0w ulthe @, 047 pabiba welladn
the district. Bwlawdrkatbr 0 {rg0q), pp. 4i-2

" Liddiard, Erawad 58 (1903l p. 14

W H I Frampoon, RebRale Repant of Porgama Frtebudad, Thatmed Apeo {Allahabad,
Il P24

15 Becent studies im the UF of the momparative impact on yeclds, cropping patierns,
and profits associaved with differeni kinds of irmgation have sheven that hetier
peformances on all theee counds were schieved with private as agains staie
mabewells. These resubta reflect maimly e more precise waicr applications wivich
can be sdminisvered by farmers using ther own mbewells, T. Moorti asd [.W
Mellor, A Comparative Sudy of the Cowis and Benefivs of Irnigatson from State nod
FPrivare Tabewells I Unar Pradesh', Indisa_fasmad af Apninafianal Econesics, sxwm
LaFa), e 18-0
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Caonclusion

Canal irrigation was, in the main, adopted by the Doab
peasantry rather than imposed upon it. The "satisheing’ model
of peasant behaviour is inadequate to explain the decision w

the new irrigation technology, Nor can the peasants'
choice be fully understood by using the Schultzian peasani
rationality framework which gained currency in the 1gbos '
According 1o this formulation, the peasant was an efficient
allocator of resources who maximised utility through applying

factors until the marginal product of each corresponded 1o its
market price. Within the terms of this neo-classical model, the
canal represented a technological input which could disturb
the “equilibrium of traditional agriculture’ through raising the
marginal returns to investment.' This would prompt, accord-
ing o Professor Schultz and his ‘formalist’ followers, a
recognisably entrepreneurial response from the peasant.
While the notions contained in the Schulizian model, that
the peasant was interested in increasing his ‘income ™ and that
he weighed the marginal utility of each of his options, appear
conaigtent with the findings of this chapter, the particular profit
maximisation behaviour implicit in the model renders it of

1% T W Schilhe, Trmifrmmg Tudibesal Apnadne [New Haven, 1ohgh.

14 Pypdessor Schubie's ‘oqualibeiom of rreditons) ggriculuee’ & characiersed by saic
|-_-ul-|mil.;|,;:,- arstl by unchanging preferenees aned motives in the pras ol gescration ol
cultivamars. In the absenie of technicsl sdvanss, the manginal productiaty of
investenit im addigonal agrculiaral faciors declines to the point where there is no
incentive o save for investment in them. The marnginal rate o return omn vestmen
is kmown, having existed sulBciently long for an equilibrium to have become
estahlished berwesn saving and imvestreent and between the demand for and soppdy
of agricudtaral faciors as & source ol income. With lincle incentive to add 1o the sock
of trad itional capatal, doe toits los retures, cultivadion in the noneest ol constancy of
the ‘stace ol ams' thus shows an inevitable tendency 10 aagnation due oo e “high
price of permanent income streams’.

! There are, in fact, good rensors why the peasant shoubd wish mo ircresss producion,
wheether ar not the increment is destined loc the marketplace, aml whether or mor he
already produces a surplus. e TG, Kessinger has described the namure ol the locsl
prestge sywiems and the way in which they st consumiprion sendareds within locsl
society. Given the comples paitern of village relatioaships, & susplus olesalor graim
fior aey @mily presented oppornanities for political and soelal s well =8 ceomamac
gain. TG, Kessinger, “The Peasant Farmer is Morth India, 18g8-1058", Explerstianr
in Ecenamie Mistery, nm:q (1975], pp 328-0.
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limited use in helping to interpret the adoption behaviour
relating to the Doab canals, Schultz’s critics have given much
attention (o his failure to take account of the risk factor in
peasant decision-making, and the way in which insecurity
modifies "maximisation” behaviour, '™

The typical peasant did not opt for the canal merely because
it ‘saved an infinity of toil” compared with working a well, nor
simply because he could make more money by growing
commercial crops, His decision is best understood in terms of
the household producer—consumer unit; more in line, in fact,
with a Chayanovian interpretation, which holds that it is
misleading to perceive the peasant family as the luncronal
equivalent of the western business enterprize (and the prasant
chef dmlerprize as an ‘entrepreneur’) since the very structural
characteristics of the peasant family farm rendered capatalist
profit calculation an irrelevant basis for decision-making, '™
Thus, peasants have often shown themselves reluctant w save
labour at the cost of adopting innovations which involve
various extra costs and uncertainties. Labour for most families
15, in one writer's words, more of an ‘overhead’ than a vanable
input cost. ™ Minimising imputed family labour costs = or, for
that matter, those relating to farm capital, such as bullocks — is
not likely to be the peasant’s prime concern, However, he is
likely to be adoptive when a technology relieves a production
bottleneck which holds back the uiilisation of his rescurces, and
* thus his outtwrn, provided that these advantages of adoption
are not subjectively outweighed by the real costs and loss of
independence associated with the wechnique. The canal was
adopted because it released for productive redeployment those
*overhead” factors, labour and bullocks, which = in combina-
tion with canal water — permitted the peasant family to realise
#3 See im particular M, Lipton, “The Theory of the Optimising Peasant’, foumal of

Depelspmeni Shdier, viegy [1968], ppe sw7—50. Others have argued thai the armer

exhibits ‘proficiency’ rather than ‘efficency’ m that he accepes bess chan his
maniman mean income in order io reduce his sk, MG Schiuter and T.0, Mauet,

'‘Some Management Okgeciives of the Peasant Farmer: An Anabysis of Bk

Avergion in the Choice of Cropping Pactern, Surat Dharrict, [ndis’, fesrmal o

Dcelvpwiend Siudies, xny (rgylil, pp. a4i-Gr.
w4 Chsvanow, The There of Passnt Eavomy, ed. [ Theener, B, Kerhliy, and

R.E.F. Smith (Hemewood, 1., 1966).
= LR, Millar, *A Eelormubation ol AN, Chayamen's Theory of the Prasant Eomomn®,

Eroneemir Dyvefofmnml And’ Cioliwrs! Chanpe, svnen {1g7e], pp. 210-54.
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mare from its holding overall, Although the process involved a
greater reliance upon the market, as will be subsequently
confirmed, the very nature of the innovation improved rather
than diminished the overall degree of security relating to the
provision of family consumption needs. Where, of course,
cultivators were able to combine well and canal irrigation, they
could reap the benefits of both systems without incurring the
disadvaniages of either.

It is clear, therefore, that the overlapping of irngation
systemns was far from a simple case of substituting equivalent
forms of irrigation, one for the other. It should be noted,
however, that there were dry areas, potentially irrigable, left
without any irrigation source due to the chosen distribution
policies. While it is not possible w establish whether the
increment to production gained through the delivery of warer
into the well racts would have been outweighed, or even
rivalled, by the potential gains from supplying the drier, more
backward estates, it is clear that the distribution biases had the
effect of generally widening disparities between the estates
making up the region.



4

Impact on agricultural production and
organisation

While the peasant accepted the new technology for his own
reasons, the implications were profound, for the effects of this
new resource could not be confined to the crops which took
water, but were felt across the whole range of peasant
production and society. In a peasant system where no clear
distinction was made betwern output produced for the
marketplace and that destined for home consumption, farm
investment, or savings, the disturbance o equilibrium at one
point inevitably meant that effects repercussed upon staple
food and fodder crops as much as upon those raised purely for
the market. In a system the parts of which were aligned by
mutual dependence, changing crops, techniques, and patterns
of work implied changes in social and economic roles and
relationships, and in ecological conditions, which reached
beyond those villages receiving water,

The new technology implied a deepening involvement of the
peasant with a money economy and a wider world. Increasing
commercialisation did not mean, however, that the benefits
would reach the bulk of the population, or that the changes
would be ecologically sustainable in the long run. The
relinquishment by degrees of self-sufficiency undoubtedly
exposes parts of peasant society to the buffetings of often
uncontrollable market lorces, while commercial imperatives
often give rise to localised environmental deterioration,

It is understandable, therefore, that both contemporary and
latter-day critics of canal schemes should view with some
scepticism the reality behind the commercial gains induced by
the new technology. There is some consensus for the argument
that the situation was running out of the peasant's control,
partly as a result of the cultivator’s own decisions relating to
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new production opportunities, and partly due to events over
which he had no influence. In the first place, the lure of easy
gains, so0 the argument goes, induced the peasant o divch
proven techniques and practices in favour of those which
permitted higher but unsustaimable returns, The peasant found
not only that the canal 'disropted [his] former pattern of work’,
but that his ‘technigques were not adapted to deal with such
sudden and radical change’. The canal, in conjunction with the
other exogenous forces for commercialisation, evoked decisions
from the cultivators which had undesirable consequences for
goil fertility (through overcropping), per capita staple food
supplies, and the quality and numbers of catile stock (with the
implications for manure supply and the quality of tllage).k

The problems, the argument proceeds, were not all of the
ptui.r:l‘a making. He was often helpless against the nde of
externalitics which accompanied the canals. No single peasant,
nor in the main any village community, could control or even
influence some of the extermal forces which inruded into their
decision-making processes, The most destructive of these were
the physical manifestations of waterlogging and the increased
salinity and malarial outbreaks associated with it. These took
their ol of acreages and yields. Other forms of external effects
arose simply because the private benefit resulting from the
actions of individual peasants or communities adjusting to new
opportunities exceeded the direct cost to them of that action.
The costs were instead distributed (either widely or in a
localised manner) through society, Hence individual decisions
to extend cultivation produced community costs in terms of
reduced grazing areas and a contraction in the supplies of
draught ztock lrom pastoralists,

The purpose of this chapter is to examine empirically the
effects of canal irrigation to see il the outcome of its adoption
was as unpropitious as has been suggested, It will examine the
role of the canal in determining crop patterns and farming
practices. This will provide the foundation for specific
enquiries into the canal's effects on: work schedules and total
employment; the maintenance and deployment of bullocks; the
production of staple foods in relation to population; and the

! Whitcombe, Agrarim Caaaitians, pp. po-gi
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manner in which the canal affected crop yields. The empinical
core of this section will consist of a statistical case study of the
villages of Koil pargana (Aligarh), supplemented by evidence
from the sugar-producing Upper Doab rerion and the less
fertile tracts further south in order 1o maintain the necessary
wider perspective.

The second section examines the main negative externalities
confronting the peasant. It looks at the cause of the problems,
the extent to which they might have been avoided, the actual
degree to which they affected the tract’s production, and the
extent and effectiveness of corrective measures. Through
careful sifting of the evidence 1t can be shown that the Doab's
delicate ecological balance was indeed disturbed, and in some
places seriously so, but that the most severe disruptions were
Frequently short-lived and, in terms of output — and the
peasant’s production system — easily exaggerated.

Comparative analysis of cultivation under different irrigation
svstems

Area of investigation: mebhodological considerations

Canal irrigation is, of course, only one influence on production
decisions. Relative price changes, climatic variation, revenue
palicies, and communications developments would all impinge
' upon decision-making 1o an extent which would confuse the
role of the canal in production adjustments made through time.
Only broad trends can be gleaned from comparisons of
production before and after the canal's introduction. A
cross-sectional study clearly has the effect of freezing such
influences, and this chapter's statistical base is drawn largely
from the Koil pargana handbook compiled during the settle-
ment survey of 1ge0-1 and containing agricultural statistics for
each village unit.?

Situated in the Central Doab, the pargana includes the city of
Aligarh itseil. Twenty-two miles across, the area contained is
955 square miles, of which 130,000 acres were being cultivarted
annually around 1400, A pargana, of course, is primarily an

i Lhmar Pradesh Board of Revenue Library, Lucknow (bereafter TPBORL), rofe),
Ber. 175/, Handbook of Pargana Kail, Aligark, 1goo-ar
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administrative unit and thus one of questionable value for
economic or agrarian analysis. For the most part, however,
Kaoil is especially suitable, In the first place, the canal and well
tracts in the pargans are geographically distinet — the canal
carves through the north-western parts of the pargana - thus
permitting an examination of the contrasting agricultural
systems under the respective irrigation technologies; inter-
mixed villages would tend to generate very specific results, due
to the integration of cropping parterns, This convenient feature
is enhanced by the natural uniformity of agricultural condi-
tions in the parpana: there were ‘comparatively few villages
below the general level, and not many above it".? In part this
uniformity stemmed from the even quality of the soil: by 1882
only 10% of the cultivated area was classed as ‘unirrizated
bhur’, mainly localised in the south-west corner.* Uniforminy
was also found with regard w natural irmigation facilites, The
pargana was noted for the facility with which earthen wells could
be made: the mofs existed ‘in most villages', and even in the
south-west bhur localities there was *much good irrigation from
wells’.* While neighbouring tehnlr Hathraz and Iglas were
suffering a fall in their water-table, Koil farmers found water
around seventeen feet down, and even less close to the canal,

For the purposes of this study, the salient point is that
significant variations in crop patterns, population densities,
and cattle numbers are unfikely to have arisen as a result of the
relatively minor variations in natural agricultural conditions in
the tract * Moreover, distortions likely to result from the period
of comparison containing abnormal rains or sequences of prices
are reduced by the fact that five-year averages of cultivation
statistics are available from the handbook, It is necessary also
to mention that using the village as a unit of investugation may

1 Bmith, Aligack 5/ {e88a), p. 8a, Al from @ geagraphical sandpotal |1 might b
nucdee Ehat im chesming o pargand sitiated sn ihe Berider hetween the rch sails of the
Upper Dioa b districts amd (e Bess aclvantaged discricis luriher south, the cxine mcs of
conditions in ik Doab have boen svoided

# The absence of insecare villages was reflected in the Gact that the Seitlement Officer
fcrand “litthe or no fadai [grain-renbed) land”. Thid,

 Mbid, The stability of bacbia wrils, and rsr with which they could be tonstrnecied,
was nod invpaired by the canal’s presensce in this pargena.

% Thix is confirmed im A Ariz, "Urben Gradests arcand Aligarh', The Gagragier,
xx:3 (rg7al, PR 13450
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have drawbacks which entail specific sampling precautions to
avoid bias. There appears to be no systematic relationship
between crop patterns and village size over most of the size
range, but there does exist a danger of distortion from the
inclusion of particularly small villages. Villages below around
125 acres show a high incidence of absentee cultivation, and
many were uninhabited. The extra costs of cultivation this
entailed — travelling to the hamlet, transporting equipment,
watching and protecting crops — were especially likely w
influence the nature of preduction in that unit. These villages
have thus been excluded from the analysis, and a general
preference has been shown for villages above 2oo acres. The
main criterion for the selection of sample villages was the level
and form of irrigation, However, some villages, otherwise
acceptable, had to be discarded where inaccuracies were
plainly apparent in the statistical entries, or where the
settlement officer’s notes made it obvious that the village was in
some way unrepresentative, 'The well villages of the south-
western part, where more dhur occurred, were excluded from
consideration.

Changes in cultivated area

It is very difficult to establish the gquanttative impact of the
canal upon cultivated area in the Doab. Even il reliable base
' figures could be obtained, the fact that it took time for
cultivated areas 1o respond fully 1o the cinal meant that the
effects of price movements and transport developments
inevitably intruded. Undoubtedly it gave a fillip to extended
cultivation wherever there was suitable wasteland and sul-
ficient population to break and work it. Pargana Chaprauli
{Meerut) had been “almost & desert at the British occupation',
but the operation of the EJC quickly ‘caused all the wasteland
in the neighbourhood to be brought under cultivation®.” This
was particularly the case wherever estates were held by Gujars
and Rajputs, who were ‘comparatively reformed’ by what one
official described as “the most civilising agent at our disposal® -
canal water given flush.® The Gujars especially responded o

T blaeiad O (1 B96), p.osga. ! Mhupafaraagar G (1H6), p 7ol,
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the canal by extending and improving their cultivation,
relinquishing their former role as graziers of {usually stolen)
cattle: “The Gujars are creatures of circumstance. Give them a
canal and teach them the profits of agriculture and they work
their villages like Jats, Put them in a tract like Loni Khadir and
they pay their revenue by stealing cattle and committing
burglaries in Delhi.™

The growth of cultivated areas was, however, far from
dependent on intrusion into wastes, The opening of the Ganges
Canal was undoubtedly the primary cause of a growth in
cultivation i eastern Muzaffarnagar from 221,400 acres in
18471 to 264,000 in 1872. Only onc-third of this 19% increase
was accounted for by reduced ‘coltvable’ wasteland;™ the
largest contribution came from a reduction in ‘recent [allow’,
which fell from 32,000 acres to Hoo0. Net cultivated arcas
(n.c.a.) grew, therefore, 0 & substantial degree due to the
canal's effect on temporarily idle land, particularly in closely
populated traces. This infrequently cultivated ‘marginal” land
was not necessarily intrinsically bad land: it might merely be
poorly sited, and even uncultivated it would provide animal
pasture, Given these factors, it would frequently have been the
case that prior to the canal it was unable to compete for inputs
during the periods when they were needed elsewhere. Such
land was no longer marginal in the context of the operational
holding when the canal enhanced the farmer’s ability w
manage his land, and when it released better (or better-placed)
fields for the high-value crops.

The canal's impact upon net cultivated areas cannot be
shown from the Koil statistics, since the necessary base
statistics are not available. The important difference between
net and gross cultivated areas can be shown, however.™ Dfasii,

¥ Gillan, Meeal SR (igo0 ) ppog-1n,
= Caltivable’ wasechand- lamd cormidernd potentially arable which had pever come
umnder the plowgh, or had not been culeivated i the previceas e years, It was the

sparsely populated Bhima Sambalhera pargeas which saw the targest reclnction in
‘culitvable’ wasieland; in Ekatali there was mo sigmificant reducton in thas
category. ' Report om the Ganges Camal “Tract”, p. By, in Cadell, Myzsffarmagar I8
{edeBa].,

1 G cudtivatesd area” refiers to the totsl annual are recorded as bearing crops, amd
firdels: lremriog mvore than one crop during the year are thos counied veice i thee ocal.
‘Met calrivased area’ inchades only the actual area of land osed, regardiess of the
numiber of crops mwhen from it o dhe cosTee of & vear
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land bearing rwo crops in the course of @ year, increased
markedly with the canal. The area varied with the quality of the
soil (and with the area put down to sugarcane, which oceupied
the ground for two seasons |, but even Mainpuri's sandy pargans
Bewar — with around halfits n.c.a, under canal irrigation — was
double-cropping around 14% in the early rgoos.” Etah
recorded one-fifth under dofasli, and the rich Upper Doab
districts, even those growing sugar, at least one-quarter,”

Table 4.1 demonstrates the contrast in Koil's dofasli areas
oocurring between canal and well villages." Figures from
individual villages show clearly how pergena- or district-wide
proportions can obscure individual differences. In the case of
the best well villages, 20—22% were dofasli, while the fully
canal-irrigated villages managed to double-crop 5% (allow-
ing for sugarcane). Similar results are found in the sugar-
growing districts; on five-year averages, 27% in Khatauli and
357 in Kandhla's canal circle were dofasli, with the addition in
each case of 21% under all-year sugarcane.”™

Cropping patierns

High-dofasli areas in the canal villages reflect their greater
intensity of cultivation. As is shown by Table 4.1, more than
four-fifths of the n.c.a. in canal villages was under rabi crops,
almost half of which was the lucrative crop of pure wheat.
Barley, sown alone or with gram and peas, accounted for the
bulk of the remaining rebi, and generally followed the main
kharif crops of indigo (one-fifth of n.c.a.), maize (a quarter),
and cotton. In the well villages, a smaller share (63%) of the
n.c.a. was put down to rabi crops, with pure wheat and barley
less important — and wheat mixed more so0 = than in canal
villages. With indigo non-existent, cotton was virtually the sole
summer cash crop in well villages: while canal villages had
one-third of the n.c.a. under non-food kkarf crops, the well

W IFPBORL, 1vic), Ber. g4, Handbook of Pargana Bewar, rong

1 Eah DG (rgorl, ooy Selmalibale D6 {1009, p. 34

1 The Tabde compares ihe 'sest” villages in sach of these categories, as defined by the
TEVERLE assessmend crleria.

3 RICE, BOR, vinfn, 14l<l, HoA Lane, BRR Pargane Kandhla (Muozsffarnagar],

t9rg. P 9
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Table 4.1, Comparisen af crofy patterns in sample canal and well
villager, pargana Keil, c. rgoo (i peroentages of nel culfivaled area)*

Canal villages* Well stlllmgess

Crap Mean Bangs Mean Hange

Mis, = Max. Min. - Max.

= =5

Hakd
Wheai aloss 154 F1.9 4.8 Mg 10,5 wad
Whest mlze ] 48 178 (FH I 78
Bardey slone and mised g fam 476 5.6 B8 ar ki
firam L5 (=8 15 43 1.2 1.7
Uither cropa i .8 By 33 1.6 TR
Total mak Bo.g g CBrb [T TR ]
Kdanf
Jwar alone i, L 130 157 2.4 a0
Berea alooe and mixed 1.3 LK | &) La i 12.0
Maize ehi.o ELE 340 104 PR3 15.4
Sugarcane L] o ahf oo F] 0.0
Indigo 1.1 124 (TR oo oo o0
Cottom 11.4 2.9 16i.5 1.7 -6 7.8
Rice 1.8 0.0 05 .5 oo 2.3
Cither crops 1.5 1.1 6.0 6.z ol IL.5
Toaal bhanf 766 R @i 5.2 By 733
Dafasli 5h.8 §5.1 0.3 w10 g §3.4a
Irrigading
Canl-irrigascd Bs3  BAG  ghy 04 an i
Wel-Errigated By me agb R 5 S T

(R h FmpiH frien enkries in LIPRORL, mwie), Ser. LELE Handhaook of Fargana

Koil, Alegarh, 1goe—1,

¢ The villages whose sintistics are imcluded i this table comprise almost all of the
fimg and seoond revenwes asscssmand Grokes. Villages rom thes: crcles which are
nat included, seven inall, were excheded solely om the gronnds that they did nos fall
omioreably into ibe canal'well groupings. Those villages induded belongisg o
bl [TH were chesen aocording vo Frrigation criveria slose.

* Sample slze: 14,

 Ramiple sine: 16

villages put effort into sowing twice the canal proportion of juar
and bajra.

Although the cross-sectional nature of the comparison and
the homogeneity of the tract minimises the effect of indepen-
dent variables other than the area of canal irrigation in
bringing about these ohserved contrasts in crop patterns, it is

necessary to examine the significance of other porential
influences which might have contributed to these contrasts.
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Tenurial factors, proximity 1o markets, and caste type are the
major ones. Caste type, as a potential influence upon the skills,
crops, and methods of agriculturalists, can be for the moment
dizmissed in this instance, since the dominant castes in the
highly eultivated canal villages included Chamars, Rajputs,
and Brahmans* — none of them famous among district officers
for the quality of its cultivation. Statistical analvsis carried out
respectively on samples of 74 and 112 villages indicated that
the location cost and tenurial variables had no significant
relationship with either specific crops or cropping in general.”
The limited effect of the transport variable is explained by the
relatively small distances involved (a maximum of twelve
miles) and by the multitude of marketing outlets for cash crops.
There were, for example, numerous indigo factories in the fehsil
(33 in 1880);" cotton presses existed not only in the central city,
but by 1goo in Harduaganj also™ moreover, cotion was
exported not only by rail, but by canal barge from Barotha ghat
to the Cawnpore mills. For wheat and other exports there was
the choice of several railway stations in the pargana. The only
indicators of tenurial differences are the legalistic ones of sir and
khudkasht, plus cocupancy and statutory tenancy. These are far
from satisfactory in that they in no way reflect the diversity of
tenurial relationships and ignore subletting, which was
widespread, Though at the extremes they would usually reflect
whether a village was in the hands of peasant proprietors or
¢ insecure tenants, there seems little to choose between the
tenurial conditions prevailing in well as against canal villages
and it appears unlikely that a significant relationship has been
overlooked @

W Mirdnet Com Stadinticr; Adigark ( Allababad, 1854), ppe g5—52. This issur is reiurod
1o im Ch. 8 helow.

W For maore details, see Appendic 2 below.

= Smdth, Aldgarh S8 (188z), p.o

# Rapart of the Foard of Reemwe on the Rromue Admmizirrtion of e Vordk-Wertern Prasinces
g Chadth, pA89—y (Allahahad, 188g), p. 8. [Subsequent referemoes i these anmual
reports will be abbreviaied o £4R.)

¥ g should be noted that any difference in temorial structore which might exis
teeweren canal and well villages may be itsel] chosely refated oo the canal presence,
amdl this “tenure’ would ool constirute a wuly independens variable, The role of
tenure in be breader eonteat i coesddered m Ch, 8 belome
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Agricultural schedules and employment

Such adjustments to cropping parterns were facilitated not only
by the fact that the canal released complementary factors from
the wells, while also speeding up the irrigation process; through
allowing greater freedom from weather-determined cropping it
permitted greater Hexibility in the timing of agricultural
operations and meant that cultvation activity, and especially
the deployment of labour and bullocks, could be spread more
evenly through the vear.

Usually, between the end of rali harvesting operations in
April and the onset of the rains in June, some ploughing might
be accomplished in well villages in the wake of a shower, but
work on the land was minimal and the heat and evaporation
rates kept most wells idle (see Figure 1), Activity began in
earneat with the coming of the rains, speed being of the essence
as the farming community strove to put down its cotton and
maize crops, followed by fuar and then bajra, Wells might be
used to make up in some degree for disturbances in the pattern
of rainfall, but with his bullocks required for ploughing - and
unable to do duty more than twenty days per month — the
cultivator using wells was limited in his ability to operate
independently of the rainfall patern. Varability of rainfall was
especially pronounced in June, and either inadequate or
excessive falls reduced sowings.” Manured land bearing the
quick-maturing maize could be prepared for a winter crop,
usually barley and peas, but, in the main, other thorf crops
occupied the ground too long to permit its use for dofass cotton,
the chief summer cash crop, was ripe for picking from October
to January; bajra, sown on poor soil, or following a rabi crop,
was often not harvested until November; and nor was jusr when
grown for food, although if sown thickly as chari (fodder) and
cut while green it could be off the ground almost as seon as
maize.

Owverlapping of crop seasons was thus a constraint upon

# The annual variabifity im June {186% | was significantly gpreater than that n July
(27%) and August (ja%). K.Z Amani, "“Varahilny of Beinfall in Relation m
Agricaliure in the Central Ganga-Yamuss Deab’, The Geographer, aimi | 1g66], pp
4
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Figure 1. Seasomality of crops in relation to normal rainfall
distribution. (Source: Crop data given in Table 4.1.)
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double=cropping, but the practice was limited alsa by the
cultivator’s capacity to prepare and sow his fields with rabi
crops in the time available to him. Just as kharif yields -
particularly cotton, with its growing season in this area a little
short for the plant’s requirements ~ eould suffer from delays in
sowing, the outturn of rabi cereals benefited from timely
sowings. (rram, for instance, when sown after mid-October,
could suffer damage or even fail to germinate if the soil
temperature was too low, A feature of agriculture in well tracts
was the limitation on the cultivator's capacity — with the
 summer crops to gather in and make ready for the market - o
prepare, sow, and sustain with well water during the cold
season more than a certain proportion of his acreage. This
phase of the calendar was also complicated by a widening of the
rainfall variability, during September and October,® when the
smaller gquantities of rain were s0 important both to the
maintenance of bharif crops and to the preparations for the rafi.

A dry autumn, though a ‘comparatively easy matter in the

canal districts’, occasioned ‘great labour and delay in well
districts’ .

In canal villages, where copious water could be turned onto
the baked felds in May, and where the cattle wonld be
comparatively fresh for ploughing, a substandal inpur of
resources occurred before the rains. Indigo was the most
striking example of this, being sown with the aid of canal water
as goon as the rabi harvest was over. [t was cut in August, after
the kharif sowings were completed, leaving ample time to
prepare the field for barley or bejlra, The cultivation of this dye
crop was not the only pre-monsoon activity in the canal
villages. Much of the cotton area would have been sown early
with canal water, in order to prevent the plant’s later growth
from being checked by the onset of cold weather.* This practice
gave the plant the opportunity o develop in the conditions
most suited to it, and it enabled the best-quality tapar to be
picked during September-November and the field o be
7 Opoher was the month with the greates variabiliny, M,

1 [hithee and Faller, Fiald wad Garden Crofi, 1, p. 5.

B This practice spread capidly with the widsipread switch o cotten From nidigs
durisg thse laee (gos. W.H. Mordlanil, "Condithons Determining the Ares Sown
with Cotton i the United Provinees', AJF 1 (1gd], P~ 3140 wen ale W H
Mnrelansl, The Agrimtisrs of dhr LUiwibed Pravinest {Allshabad, 1g1al; pp. 10740,
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cleared, irrigated il necessary, and sown with a barley mixed
crop. The practice of sowing maize and chari prior to the rains
with the aid of the canal also increased. In the latter case, on
manured ground, it was not uncommon for two (and éven
three) crops of fodder 10 be raised during the kherif® The
‘pronounced increase’ in the populanty of maize in the final
decades of the century reflected not only its early contribution
to foodstocks, but the fact that it facilitated the early
preparation of the feld for rabi sowings. Maize could, on
manured land, be followed by wheat, though this valuable crop
was normally grown in felds allowed a bharif fallow. Rice and
sugarcane also intruded into the canal cultivator’s schedules,
thourh growine conditions were less suitable than those further
north. High-quality rice was often found where canal water was
available: either the transplanted jerhan variety™ or, in some
areas, muotfi, which, sown broadeast in May, was off the ground
in time to allow a rabi crop. No crop was more affected by canal
irrigation than sugarcane. Although in Keil soil conditions
were largely unsuitable for the crop, with the immense amount
of effort required to prepare the ground and irnigate the crop
dramatically reduced by canal irrigation, some fields were put
down to the crop even here,

That leisare preference was not at the root of the cultivator's
decision 1w adopt the canal is affirmed by estimates of
respective labour and bullock inputs per oo acres of n.c.a.,
' based on crop patterns found in Table 4.1, Figure 2 illustrates
the comparison between well and canal villages of combined
labour and bullock inputs in direct cultivation activity. The
vertical axes represent “imputed” costs of the units of labour and
bullocks for each crop; that is to say, they utilise production
cost cstimates calculated on the basis of the average number of
ploughings, weedings, etc., with bullocks and labour valued at
market rates for each operation.” Ideally it would have been
desirable to separate the two components, but the form of the
estimates militates against this.™ The total area shaded for each
& Mareland, Agoliee af ohe UF, pp. 178, oly-6e = fhid,, pp. 1815
& Duthle and Fuller, Fisld ead Gavdm Crope, 1, ppe fi<fia pasiim.
® Fog el the hired ploughmen with biv hullocks r-.dl;lwﬁn;ﬂilhqul;}whr

seraces, In addigion, wwailahle dats dis mar permit the calnslamssn of & separaie

catimane of e fumbser of danes invodvied B men ansd caigle in the Gase of threshing
nperatinons or where seng myvolved harrowing,
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WELL VILLAGER

FrbE | P D bk [

CUMULATIVE CROP AREA a5 A PERCENTAGE OF NCAS

A Cotton & Baj M indige
B Mar E I Rl
t.llu.l' |ohar i I Mariey (einee mrad mibeedi 1 Fgstare
Gl duer fhood 0 Wivarl |elons snd etined)
crapi
MARVESTING ] TESDING CROFS
LCutitng, mispeng. thrething, cesning Whimireg, willohie) SO BT
BOWikd O FREPARATICN
- I NGy TR N g ST T EEE Flougheng and pled cushing

Figure 2. Comparison of labour-tullock inputs in direct coltivation
activity (excleding irrigation), pargaas Koil, Aligarh.® (Sources: Grop
data given in Table 4.1; production input costs estimated from
Duthie and Fuller, Field and Gardm Cropu, 1, pp. 662 passtm. )

* Inpots relabed o capital mproveinenis, irrigation, crg-processing, iransporeing,
and markcking saf meluded

1 "Other crops’ not included breause unspecified. They sverage 7.1% olnica, in canal
villages ard p.7% in well villages

11 “Imrpusted costs” explained in bext,
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group reflects, therefore, the total input per 100 acres of net
field cultivation, excluding irrigation,™

Ax the illustration demonstrates, the adjustments to the
v:ruppm_n,r pattern involved an overall saving of labour only in
the irngation operations.® The increase in wheat area made
large demands upon bullocks in particular, since it required
thorough preparatory tillage — an average of eight ploughings —
and the laborious threshing of a large output. The addition of
indigo more than compensated for the smaller cotton area in
canal villages, and the larger rabi coarse cereal area - at least
partly switched from the coarse dharif millet area, which
entailed little ploughing or care - increased the load on labour
and bullocks. Maize, though requining relatively Lintle from
draught animals, was especially labour-using, since it was a
sensitive crop requiring careful sowing, weeding, and tending,
including the earthing up of its shallow roows.™

The employment of men and bullocks was clearly more
continuous throughout the year in canal villages, and the
amount of work put into the land was itself raised. The peaksin
activity were still there, but they had a less limiting effect upon
the utilisation of resources due to the crop management
Hexibility imparted by the canal, replacing to some extent the
pattern of hurried responses to weather conditions, Moreover,
the constraining peaks under the canal were more usually
peaks of labour demand rather than of bullock power in
* Koil-type canal villages.

Mot capoured in this diagram i the Biting of water, o which well villlages wemald have
dhevoted babour (e imeneess ol that nesded in eanal villages 1o bt sndar direct water
mta the ficlds. e the ather hand, chough, the labosr snd hflok diga devaied
processang, trensport, and marketing activiey, which woeuhl clesrly have boon mose
proncunced in the commercalined anal willlwpes, o alwa mal ineleded,

% It might be argoed that the wse of the same eslimates for bath groups igoores any
operational differcnces botweon well and canal villages, such as ploaghing. The crop
most affected by thoy difference would be sugarcane, though that presents no
probilem in this imstance, sance the sugar is confined 1o Kml's canal vilkages. To the
chiarge thar copicas supplies of water could besubstivated in par for bener dillage, it
might be noted that severe time pressares upon well farmers cowld produsce the same
eflect. Wheress oomon sown with canal water conld be pat ineo carelislly prepared
soil, the speed with which conon was sown with the rains in well villages ofien meast
thar anly rwws barred ploughings were possible. fadlin Caften Cammeitter, Ripar!
(Galcua, 1gegl, p. 4.

M Mercland, Agricclisor of the LF pp. 07881,
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There is little evidence here, then, to support the claim that
‘released from the lengthy rhythms of the well lifts the
cultivators and their bullock teams had no  alternative
employment to offset this distuption in their work pattern and
were condemned to periodic idleness’.® The pattern revealed
for Koil = the broad concentration upon indigo—wheat dojfasif -
was repeated throughout the Central and Lower Daoab; and
over and abowve the increased need for hired feld labour
occasioned by the greater intengity of cultivation, the demand
for labour to lift canal water became pronounced in the lower
canal divisions, especially in Cawnpore and Farrukhabad,
where half the canal irrigated area was by *lift’. In Farrukha-
bad, Buck ohserved, "there is always such a demand for labour
during the open week thart a labourer can rarely be obtained for
less than two annas’.® The low-caste labouring Chamars in this
area were said 1o be "hardly az a mass . . . removed one degree
from starvation, unless where demand for labour, as for lifting
canal water' put them in ‘comparatively easy circumstances’. "
In Cawnpore they were most thickly gathered im the highly
irrigated Bilhaur teksil, where they were ‘extensively employed
by Brahman and Rajput cultivators’ and could ‘support
themselves adequately by working two days a week".®

To the north of Koil lay a notable variant to the pattern
established in the lower parts of the Doab: here were to be
found the great sugar-growing tracts, strewn with neat blocks
of the cash crop par excellence. Much of the effort which in Kaoil
was devoted to indigo, defaslt, and the valuable wheat fields was
lavished first and foremost upon the cultivation and processing
of sugarcane, to which ‘everything else i3 made subservient',”
It was regarded in Muzafarnagar "above all as the rent-paying
crop”, and wherever the tenant paid a fixed rent rather than a
crop rate he put ‘under cane as much land as the available
supply of manure and due regard for the rotation of crops’
allowed.® There were numerous villages which could boast
20-45% of their area under cane, reflecting the fact that the

H W hiicombe, Agrenan Condihir, p: o

4 Irngaved cotion largely replaced the ouimoded mdigo dyve crop around e
= Bigck. ‘Meote an the Efect of the Canal’, p. 216,

% Cawnporr DG {1g0g], p. 104 = Jiid " IRR 135, p.ATA
¥ Miller, Miecdffemagar S8 (1851, p. 48,
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canal had truly revolutionised sugar production there. [t

permitted a relaxation in the full year’s preceding fallow,

previously universal; it almost halved the laborious field
preparations designed to retain maximum moisture; it freed
bullocks and men from unceasing irrigation by wells; it made
available to the soil sufficient moisture to justify the adoption of
higher-yielding canes, replacing the thin dewlhy straim pre-
viously ‘all but universal’; and it encouraged the early adoption
of several developments of cane-crushing technology which
increased extraction rates and improved the quality of the
juice, while also reducing labour and bullock inpus.™® If
bullocks were largely idle during January-March in many
parts of the Middle and Lower Doab, this was far from the case
in cane villages, since the harvesting, processing, and transport
of the crop took place then, followed by the sowing of the new
crop in fields ploughed ten to fourteen times. Little indigo was
grown in the Upper Doab, but in many localities the ample
water supply made viable the cultivation of the valuable manji
rice, the sowing of which followed closely the busy rabi
harvest,®

In cultivation alone, therefore, there was ‘continuous
employment for the labouring population’, and ‘peculiarky

profitable employment ar short intervals™ " Mot surprisingly, a

significant amount of local migration took place, much of it

focussing upon the fully imgated estates of "strong cultivating

* communities’, which could 'hold out the prospect of employ-

ment, but not land, to newcomers’.* In eastern Muzaffarnagar,

khadir labourers moved into the upland canal villages, and the
more ‘thickly populated districts’ of Meerut contribured
noticeably to the increase in the population of Jansath and

K hatauli which [ollowed the canal's opening.® Despite the fact

= See Che B beliw,

# So jarolivalabe wad this crop m areas where chiap canal water was wailable that icin
samy places ‘retanded tbe extensbon of cane aulivaiion'. LPA, BOR, 'Different
Dhisericns’, Missallsmagar, Box & File 55, A, Cadell, RRE Perguemah Moozuffur-
nuggur, 174, paras. ¥ A §3

# “Reporton ibe Ganges Canal Tract’, p. 18, in Cadell, MyzefEnagar S8 (1 BBz ). This
18 shown clearly im Figure 7. where sugar calteatson is shown @ involve abmos
double the inputs of labour and bullocks required forwieas, la addicion, I8 megaind
a disproparisonate amount of rescarces in processing operations. See Che § helow

" aebg(farnagar (4 (1B76], p. 715

1 ‘Report on the Ganges Canal Tract', po 8. s Cadell, Afccsffarmagar 51 (1882),
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that, in the words of one official, the ‘largeness of profit thar
rewards industry therein’ tended 1o "attract population from
without', the “difficulty and expense of procuring labourers’
continued o be a ‘frequent subject of complaint amongst
well-to-do cultivators’. Such was ‘the call for labour’ in canal
areas that the Saharanpur Settlement Officer had actually *met
with instances of a high-caste proprietor — even a Rajpoot,
associating with a chumar in partnership with himself in his
seer holding, on condition that the latter should enjoy an
aliguot portion of the profits’ ¥

The vast expansion in demand for hired labour may well
reflect to some degree a reduced labour input on the part of
those cultivators doing well. As one official observed, "Where
the people are well off, sharers and tenants alike prefer w ke
their case and leave the hard work to servants." From the
evidence presented here, however, it 18 clear that the continuing
and intense demand for labour was mainly a reflection of the
canal’s effect upon crop patterns. Indeed, such was the demand
for labour that it gave rise to certain secial changes. It was, for
instance, pointed out in a 1922 report that the Chamar caste
had unmistakably ‘imbibed new ideas’, and thart its members
were ‘endeavouring to raise themselves in the social scale” by
refusing 1w handle carcasses and ‘discouraging their women
from going out and working with their hands'. =

Caitle stocks

Omne result of the introduction of canal irngation is said to have
been a reduction in the cattle stocks of villages formerly
working wells. Indeed, it has been argued that the canal helped
precipitate a reduced cattle supply as pastoralists such as the
Gujars were attracted away from hereditary pursuits by the
enhanced returns o cultivation,” In addition, the canal not
only appeared to reduce the need for cattle but played a major
role — through its effect upon grazing resources - in increasing

™ Le Poer Wynne, Seharanger S8 (B 1], e 1ab-g; ste aleo Miller, M fomager S8
[1Bga), p. 23

B MOR, BOR, vefn, rgleh, Ser. 5 L0, Miler, AR Tahall Musalsrmagar
(Muzsffarnagar], 11 Apal g, pooas.

= RAR -2, p. 30 o Whitcombe, Agrariay Cendidianr, p. 85
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rearing, purchase, and maintenance costs. Together, it is
argued, these forces caused a rationalisation of cattle resources
by cultivators. Contemporary commentators not only iden-
tified this trend but linked it with the broad critique of the
canal's impact on hushandry standards: the reduced manure
supply consequent upon a decline in canle numbers was
matched by a deterioration in stock gquality, and both
contributed to slovenly cultivation and deteriorating soil
quality.

There are indeed numerous cormments by contemporaries to
support the notion that canal irngation caused reduced cattle
numbers, William Crooke noted in 1881 that the canal ‘enabled
the cultivators to dispense with a large number of their plough
cattle’ and that, in addition, ‘excessive use’ of canal irrigation
had ‘tended to lower the class of cartle used in agricultural
work' ¥ Crosthwaite and McConaghey claimed the same for
Erawah and Mainpuri respectively.® Even the local population
in Aligarh were inclined to this view:

All village authorities agree, patwarees, zemindars and cultivators
alike, that where canal imgation i3 extensively employed and s of
long standing plough caule have largely diminished. Only just
enough are retained in the village to get through the ploughing and
what homeland irmgation there may be, and the rest are gradually
sold off, and the procesds invested in other ways.®

Rationalisation of cattle resources was unlikely to have been as
" uniformly straightforward as these observations imply, and in
point of fact the qualitative evidence does admit of exceptions.
Crosthwaite pointed out that such reductions occurred in
‘purely agricultural villages', but also noted: 'In some villages
there are large numbers of cattle kept for carts, and cultivators
ply a carrying trade in the intervals of agriculure, In such
places the number of cattle is not affected by the canal.™ In

# “The oumber of e now maintwined is, in comparison with tlbe area under
cultivation, inadeguate.” NWFP&ED Rev., Apdl 1833, 63, W. Crooke, Mote oo Fued
aed Fedder Beserves in Central Ganges-Jummna Doab, a2 New, (881 Ead JHE
| 1By ), Appendm 1, pod,

® Cronthwaite, Elwad S8 {1875), p. 18

W LUPA, BOR, Canal Shell; Box o, File 8, Memnorandum by W.H. Seaich, 10 Bay 187y,
. 1 Sminth's vercemsor, 5. Ahmed Al resterared cthis view wvenly vears barer,
Almed All, Aligard SR {1043, b 3

¥ Croathwaite, Cisesh S8 [1875], p. 16,
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formerly dry villages (as opposed to those using wells prior to
the canal] the cattle numbers not only increased, but were
needed more “constantly in the village, and thus not sent miles
away for pasturage’.™ Certainly, wherever sugarcane was
extensively grown, substantial cartle resources were needed to
process the crop.

Empirical evidence, however, suggests that ohservers in-
accurately gauged the effect upon cattle stocks — even in villages
which did not fall into the above ‘exceptional’ classifications.
Buck’s 'systematic endquiries’ into pergana Tirwa had turned up
unl}rmtvillagr. in which cattle had been ‘materially reduced in
number since the advent of the canal’.®® Kuoil ,h:r;-nr:a data add
strong support o this view, The pargams is not a sugar-
producing one, and although some of the canal willages
possessed a substantial number of carts, there is no relation
within the canal sample between carts and recorded numbers
of draught animals. A comparison of stock numbers per acre for
highly irrigated canal and well villages (Table 4.2) produces a
ratio in favour of canal villages: one bull, bullock, or
bull-buffalo per 3.3 acres of n.c.a. as against 3.8 acres for the
well tract.

It is possible that distinct changes in cartle management had
et in during the o5 years between Smith, McConaghey, and
Crosthwaite’s time and 1goo (although thiz would still not
aocount for Buck's Tirwa findings); it is possible also that the
observed decline in cattle numbers had something to do with
the tendency - ‘among Jat cultivators especially’ - for some
canal villages outside the sugar areas to sell off cattle for that
part of the year during which revenue officers made their
rounds.® Whatever the explanation of the difference between
available empirical evidence and the impressions of district
officers, the canal’s effects upon cattle numbers proved less
dramatic than observers feared i the 1fijos. Cultivators, it
seems, responded to the growing shortage of grazing facilites

T UPA, BOR, ‘Different DEvnct’, Muraflsrnagar, Box B, File 35, A Cadell, RER
Bhoomah Sumbulherah, 167z, para. 1.

i Puck, 'Mede om the Effect of the Canal’, p. 2e8.

® The practice wid for the ballocks o be sold when rabil ploaghing was completed ard
[ Eresh caicle 1o be boughs in dime for Sarif ploeghings. UPA, BOR, Canal Shelf,
Bax g, File 8, Memorandum by W H. Smith, 51 May 1874, p. 5
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manpledr,
¢ S and goais exctinded,

Savrer: Compaiedd from dllage eatres = UFEBORL, iv)e), Ser. 018y, Hassdbeok of Pargans Koil, Algarh, -1
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by planting fodder crops and stall-feeding their cattle. The
Doab was in any case particularly unsuitable for pasture,
producing mainly a coarse grass (panni) which was "injurious to
cattle™ and which invariably falled duning drought. *Zamin-
dars and tenanis’, reported the Bulandshahr Setlement
Officer, ‘vastly prefer arable land to pasture and waste, since it
is far more profitable . . . cultivation will feed far more caule
than jungle will'.=

Canal villages especially had the capacity to grow cheri, and
fodder crops covered one-fifth of Meerut division's bharif area
in 1906." So widespread did the practice become in the Doab -
Aligarh cattle by 1940 were reported to be ‘maostly stall fed"™ -
that when drought scorched the pasture of wastes, the effect
was to kill off the old cartle which crowded there rather than o
‘seripusly diminish the number of useful cattle’® While the
quality of working animals appears 1o have been improved by
stall-feeding,™ it was not, it appears, at the expense of the
number of ‘useful’ cartle kept: plough animals amounted to less
than half the cattle kept in both samples of villages and, as with
plough animals, the cows and cow-buffaloes kept by canal
villages exceeded those in well villages (by 7%).%

Commercial crops and food staples
The extenmt to which canal-lostered commercalisation of
agriculture affects the supply of staple foods is clearly an
important question, particularly because of the implications for
the poorer sections of the community. In the Indian context
this issue has been examined through compansons of food and
non-food crop areas, and although this provides a somewhat
crude indication of trends, the results have not generally

B My 26 tB76), ppo 2o2-5. Llar lasd waa of mo ose for grasing.

W UF Rev., Jan. rgon, 15, E.A Fhelps to Beerur Gommr., 17 Dec. 191 7. According oo
Moreland, where large millets or spring cereals were grown, an scre would aftes
vield more fodder as o secondary produnt alone than weald pasnene

5 * Ahmed Ali, Adigard S8 [2044], p. 3.

T NWPED Rev,, Qv 188y, 15

B Moreland, Aprinaier oty U, p. 118 In addition to being fed Staxs, chopped juar,
and g stadks, saall-fed catile also received 2 ‘ration of gram or some other cheap
foodgrain, or of corton seed, or of oilcake’. fiid. Cartde quality is resurned to in Ch, 8
beloaw. # Figures taken from Table 4.3,
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supported the contention that increased cash crop production
jeopardised food supplies. Professor Harnetty, examining the
1861 =70 increase in cotton production, noted that the increases
took place as part of an overall expansgion in caltivation and did
not normally interfere with other crops.®™ More recently, Dr
Michelle MecAlpin has employed acreage figures for the later
part of the last century to show that for five cotton-growing
provinces (not including the UP) there was no apparent shift
away from food to cotton. ™

The sample statistics from Kaoil yield similar results. In the
highly irngated canal villages almost 0% of the n.c.a. bore a
cash crop,™ as opposed to 57% in well villages. Far from
squeczing out the usual food crops, though, the crop patterns
were adjusted to take full account of food needs. In the crop
comparisons contained in Table 4.3, the area under what might
be described as ‘consumption” food crops is greater (by around
7% ) than that in the well villages. In canal villages, during the
kharif, low-quality slow-maturing millets were pushed out by
maize, which replenished foodstocks by early September; and
in the rabi much larger areas of barley — either alone or with
gram or peas — were grown as the staple for the poorer
villagers ™

This scemingly clear comparison is complicated, however,
by doubts over the specification of *fuar’, which appears to cover
both juer grown as a millet and allowed o mature for human
' consumption, and juer seed sown thickly as chari to be cut while
green and used as animal fodder. The introduction of the canal
caused chari production to increase substantially, but it iz not
clear that such an mmcrease occurred in well villages, which,
theoretically, could have more pasturage. It is probable that

= P, Hameity, ‘Cotton Exports asd Indban Agriceloare, 185i-70", Sawemic Hertory
Rrvee, Series 5, xevig (10710, pp. 404-95

A MB. McAlpin, ‘Railroads, Prices snd Pessant Ravomslisy: lodia iBio-1goo’,
Jourmal of Ecomawic History, sxevig (1ary), pp- Gba-tg.

H Viewing wheat, for the mamers, s a crep deained for the marker.

“ The resules are even more prosounced (or canal villages with o slightly smaller
Wlﬁﬁ al thelr n.c.s, wnder cansl iregathon, & nr-PI¢ of nine such villages
it fpom aasesiment circke [T [aelecied on the busin of irsagatbon levels, walbject so
thicir being meare than poo acres im siee and o 1he handbook entrics being compleie),
with an average of 73% of their n.g.a. recondod aa under canal irrigation, sheeed an
advaniage m “Total food crops’ of 11.4% mer the well sample.
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well villages had need of specially coltivated fodder, particu-
larly as their rabi cereal area = and hence their bhusa {straw)
supply — was less than thatin canal villages. [tis also likely that
half {11% n.c.a.) of the double-cropped area (22% n.c.a.) not
under maize {10% ) was under the early-maturing charf, since
none of the other &harif crops (cotton, dajra, and fugr as millet)
was harvested in time to allow a following rabi® On this
rechoning, at least half the well village *juar’ crop was fodder.
Since this likely chari proportion is much the same as the total
‘imar’ area in the canal villages, doubts over the specification of
‘oar’ would not reduce the percentage differences in favour of
canal villages shown in the right-hand column of Table 4.9

In addition, treating wheat solely as a commercial crop may
bias the results against the canal villages, since it was a leature
of the Meerut division in genéral during this period that a
larger proportion of the population came to consume wheat 5
Maturally, the extent to which the poorer village inhabitants
ate wheat varied according to its price, but the increase in the
intake of wheat among the better-off villagers undoubredly
reduced the demand for the poorer grains. Wheat production
was fig—75% greater in canal villages.® It would be reasonable,
ton, to point out that the food crops which canal cultivators
switched towards were, il more costly 1o rear, alsa higher-
yielding. Bajra outturns were rarely more than 547 maumds, and
Juar B—10, but maize and barley generally yielded 10-16 maunds
(see Table 4.4).*

The discussion of food supplies is of course incomplete
without taking account of the denominator — the number of

® See Table 4.1, Mote in ihin conneciion that the ki dndes Ohlier craps’ relen
mainky so mimor crops grown mised with & main crop, The respective arcas were
calculased according o the proportion of the miztues,

6 Gee T.W. Holderness, Memaranium on Fasd Frosuction i bhe Morth- et Prorice and
Cladh [Allahahad, (lgrl. p. 10

= There is abways, in such comparisons, the danger that speciafaston will disior be
panern. 'Where irrigaton is localised. cultivators im a position todoso will move in
i canal villages (1through renting or purchase) and grow ther cash crops: there,
while the reverse will be che case for canal villagers, who will move some ol ibeir food
eropa aul 00 nearby son-camal villages with dry Gelds available for rend. In this
particubar discussion, any sech trends would tend o produce o result whach
wneeragder the food snaspan of the mmal villages relazive o well villages.

# Simvilar trends can be idemalied in Musalfamagar's Ganges Canal tract. See Svone,
‘Canal Irrigation and Agrarian Chaege’. pp. g4=101,
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Table g.5. Cultivetion of food and men-food crops: compariion of canal
and well pillages, pargana Koil, c. rgoo [in percentages of ned cultivatad

area)

(A} H) Diference
Crop citegory Camal villages  Wiell willages 1A= Bl
Commerciad crops
{whear, indigo, cotton, sugarcan:) KRR 574 B 1
Rl food Crops
{encluding wheat) g1 3.0 4 30
E’h‘grilzu:l Crofs
{including "faur’) 37 5.4 * 43
Tonal ol oroips
{excluding whest and sugarcane) o7 79:4 st
=

Kowrerr Clompiled: [romn saosncs in Table 40,

Table 4.4 Estimeates of outturn of principal food crops in the wertern
P fin maunds per acre)

Crop Irrigated 1 nerngaced 1y foddder

Sugarcane a5 25" ¥

Rice 6t 1 ?

Maize 14 1o 7

Jar F-10 5=

Bajea sk 3o

Whrur 15 i T

B.qurr ih 11 " :* Fimes

Wheas-barbey [paii] 13=15 14 it

it i 0 grain wesght

Barley—gram (heibeg| iy g

—_—

s Ayermpe of catimaies fromn 'Report en the Ganges Camel Tesce', pooag, in Casdell,
Muzeffemagar SR [188z),

5 My,

= i

2 When sown as shani (emiarely for lodder), the vidld was 280400 maudr of green
fodder [equivalent to 100 maowsl of dey fodder).

* Average for unimigaied land pot at 10 mmed 0 Meerui and 7 st in Agra.

Sourees; Mareland, Agroanee of e LF; Duthie and Fuller, Field asd Gardm Crops, 1.

e S painis.

mouths to be fed. Is there a population density difference
between the two groups? A comparison was made for 47
villages drawn from assessment circles I-IT1: 22 canal villages
and 25 well villages.™ The average population of the canal

M jgain, villages were selected an the basiy af whether or not they el clearly- inin
sither the canal-irmgated or the well-irmgated categeey. [noeflect this meant that ifn
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sample was 1.4 persons per acre of net cultivation (0.95 per acre
of gross cultivation). The corresponding figure for well areas is
lower, at 1.07 (0.88 per acre of gross cultivation). In terms of
net cultivated areas the population difference amounts 1o
23.5% and 7.3% in terms of gross cultivaton. When these
figures are placed alongside those of Table 4.3 and considered
in the light of the points made above, it seems wholly
reasonable to conclude that the respective systems gravitated
to their own equilibriom. Prospects of commercial gain did not
outweigh the principle Moreland noted: namely, that the ‘first
object of the cultivator is sufficient food to carry his family and
his labourers over to the next harvest, and perhaps a little

h't".l'ﬂ'l'bl:t.-“

Comparative crop yields
How did the systems differ with respect to crop yields? In the
absence of quanttative data, this question can only be
answered through piecing together the gualitative strands of
available evidence. Localised salinity and waterlogging are
likely causes of canal-related vield detenioration, and will be
considered in more detail below. This section is concerned with
the causes other than external ones: those which stemmed from
the decisions and actions of the cultivators themselves. It has
already been noted that, according to critics, reduced cattle
numbers contracted the supply of manure needed 1o counteract
the drain on fertility caused in turn by a cultivating communiry
which, armed with the labour-saving canal facilities, had an
apparently reckless urge to overload the land with crops, and
compounded the problem by overwatering the fields. It has
also been noted that, with respect to certain valuable crops -
including sugarcane — canal cultivators often opted for lower

wilkage had more than 55% of i nuea recorded as under canal irrgation, it was
clanied as o '‘canal” village; &l of the villages in ghe well’ samgle hoad shove 78% of
their noea, reconded as ender well irvigaran, Populacion figores ase for i8g0, falaly
b leem ansinied (ko che canal sample oo b greands of s disproporionace sise
{noo0 inkhsbisangs), 8 positon on a trede rosate, and {m Ip-pri-l.-ing- hi-werkly
market, which may heve asrcead grain papplics from saside. Fes inelusson would
Bave cxaggeraied e populazion density im the canal mmple {which alroudy
contains some smaller market comiren] relaive o that of the well villages,
" Moreland, ‘Comdithons Eletermiming the Arca Sown wilh Gotton', p. 50,
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per acre yields than were realised with wells, achieving higher
overall returng through a larger proportion of the holding
bearing irrigated crops.™ This section looks at the yield impact
over a broader range of crops.

Leaving aside ‘garden crops' (including sugarcane), E.C.
Buck was adamant that ‘canal-water produces finer Erops on
good land than well-water; natives universally admit this. The
large supply of water gives more plant food to the crop.’™ In
places where irrigation was reported to have ‘outrun the
manure supply’ a ‘certain degree of exhaustion’ was 1o be
observed, especially in villages for the most part dry prior to the
canal. ™ “Overcropping’ — or the depletion of soil nutrients
through inadequate manuring and fallowing given the frequen-
oy and quality of crops reared — appears to have taken place in
unmanired land. The initial impact of canal water was to
produce good wheat crops on intermediate manjha felds
formerly beaning inferor crops. After a couple of seasons,
though, the yields began 1o decline, falling steadily over four or
five years.® ‘Does the unmanured canal land produce such
good crops as before in the rains’, asked Buck, ‘or even such
good rabi crops in a year when there are, as often happens, two
or three good rainfalls after Christmas? 1 think not."™

It quite naturally took cultivators some time to adapt, via the
‘learning curve’, to the new form of irngation. A period of
experimentation lasting quite a few seasons was necessary
' before they could gravitate towards the farming practices most
appropriate o the use of canal water, Once it was clear that
canal water alone could not sustain in unmanured ficlds the
initially high yields, rotational and other practices were
adjusted in line with overall production objectives. The
argument that the actual manure supply diminished in canal

 Ger Ch 4 above. A IRE rhpp=g, p. O

# Gl Home, Revenue, and Agricalture Depamments, Selecidors from ile Racerds of ike
Casermmenit of fedia, no. cox of 187, The Whesi Prodwriisn and Frade o fadls (Callesnra,
18Ry, . 66, W.C, Bemer (Dir. of Agricaiore NWPED] o Sec. NWPEO Gove, 20
M, 18H1,

W M aee also Hsck's comments bn S0 0¥y, pooon.

= (RE rdr-g p.oon Croschwsiee disageeed with Buck: 10 his mimd, dereriorarion
wegurred "ot #0 much with regand o tee avernge viekd of onogs lirkgated by other
rtars as b the exiraordinary large produce of 1the st years of casal irrigation’,
Cirosthwaiie, Etesk SE (1875}, 3, 16,



132 Canal irripation i Brilich India
villages during this period is clearly questionable in the light of
the data presented on livestock numbers. Indeed, district
officials reported that, even in the highly cultivated district of
Meerut, as far as manure was concerned, there was "usually as
much as is required'™ in the villages. Focussing on the total
supply of manure may be misleading, however, in & discussion
of its application to outlying canal-watered fields. It may be
more relevant to consider the problem of manuring fields in
terms of the costs of transporting and spreading available
supplies, a process which often involved the hiring of
Fadinwalas.™ In this connection, several observers pointed out
that Jat cultivators, on obtaining canal water, had taken to
manuring in turn their outlying fields. It appears that only
when it was possible to inigate these felds were the returns
sufficient 1o justfy the manuring costs. Similarly, it was
reported by the Settlement Officer for Mainpun in 1go5 that
the manured manjha area in Shikohabad fekrl had extended
with increased canal irrigation, and that the fertility of such
land was frequently equal to the bara or pauhan helds lving close
to the village site.™

Not only agricultural practices but the nature of the crops
themselves had potentially an important bearing on soil
fernlity levels and yields. Many canal villages had large arcas
under indigo. Since, when grown with canal water, the growing
season of this crop was such as to permit a following rabi crop, it
appeared unavoidable 1o many observers in the 1860s and o8
that severe fertility loss would ensue due to overcropping. In
the event, the doom-laden prognoses appear to have been
unfounded. ‘It may be doubted’, George Watt observed from
the vantage point of the tBgos, ‘whether the cffects are
practically as bad as they first appear.’ His explanation as to
why the sterility predicted in canal tracts due o indigo had ‘not
oocurred in any material degree” was that the long tap roots
prevented the plant from trenching on the nutrients of

T Meerui DUF (1876), p. 225) see alsa Crosthwale, Ciessh S8 (1894, p. 1oy

W [Tedted Praciaces Prosiacial Racking Hagaiy Comsitde, foog-5r, Fredeee (Allahgbad,
tgq ] (hercalber LPFPRECE]), vol. m, p o580,

¥ Reparton the Ganges Canal Trect', p 37, in Cadell, MazafTarmeger 57 | 1882 W],
Luptos, Hest-Rate Hepest af Pajpans end Tabol Shikchobed, Mainpen  Dhisfrici
{Ashabaad, 1gos), pooe
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following crops, and the practice of ploughing in the decaying
roots and stalks imparted nitrogen to the soil. ®

The general impression district officers gained on their
travels through canal and well tracts was not one of
deterioration. In the few cases where crops were noticeably
poor in Algarh's canal villages, Settlement Officer W.H.
Smith noted that these estates were invariably ‘rack-rented and
overworked” ™ In *the great mass of cases’, Smith was ‘unable
to pereeive any difference between the quality of crops in well
and canal irngated tracts’." Certainly the evidence of rent
movements does not suggest deteriotation: competition rents in
the well circles of Koil increased by 54-72% over the period
188o~1900, compared with percentage increases of 130, 120,
and g1 in canal circles,™ Other commentators fall in behind the
general view that “where the farming is good, canal crops are
quite &3 good as well crops™ and that the prevalent svstem of
rotation of crops was ‘adequate to the restoration of che
necessary properties of the fand"® For some crops, such as
eotton, yields could in the run of seasons be even higher, due to
the more timely sowings® Il unmanured canal land did not
vield quite az well when the raing were favourable, it is clear
that crops grown on such land were less subject to fluctuation;
while in a dry vear, Buck was in little doubt, ‘a canal village
presents a richer appearance than a well village' ™

Owerall, with stahbility of outturn of importance to peasant

=G Wan, Pampiidal on fedlipe |[Calcuma, mad ), po 25, Gram aed peas alsg [J.a]-g.il &i
inuporeant parr in Exing nirogen in the sodl. See & Fovard, Coap Prodistion in Tndfa:
A Critteal Ssrvey of it Prodiens (Oefoed, 0ag], pp. 2=h,

NWP Rew., May g7, bo

B LIPA, BOR, Canal Skelf, Boa 2, File 8, Mersaeandum by W.H. Smith, 11 May 1074,
& In the parss of Maknpar where the canal had boen in fll pperation fior years,
Setlement (Mlicor Melionnghey way adumant that the crops were ‘as good as in
ather pergunnabs with similar soils where wells alone are used'. See discussion
fidlerwimg Buck, “Nedn on the Effect of the Canal', pp. 227-31.

8 Barkitr, Afjpesd 58 {rgog], p. 15

W Croachwalee, Kb S5 [1875), p. 16 B Ead D0 (g ), pooel

= Although in good years there wan litile 1o choose besween the cottom yeelds Erom well
and canal lamd, over a nombser of vears the owiturn average would [avosr cottan
sown early with canal water since it matured before the cold weather st in.
According vo Moreland che average was 2o [bs. per acre difference {i5o-170 k. );
according to Hailey, the average vield on canal-imigated land was 290 b fufas
Cottan Comwatiee, Minwks of Emdece, vol 1 (Calootta, 1g2o), p 5.

RS afryeq, p. o,
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farmers, it is not surprising to find their decisions conzistent
with a strategy of achieving a moderate and consistent return,
which maximises outturn over a period of time, rather than
either a less frequent, but higher, vield, or a highly vanable
outcome under dry cultivation. The farmer was atll able 1o do
this even though the water supply was unreliable and he had
deliberately to trade off yield against security by ‘overwatering’
when water was available in order that his crops would be
reasonably sure o survive the uncertain interval o the next
watering.

The operation of wells so affected the resources available
within the family or village as to impose constraints upon
‘overcropping’. But there was no automatic mechanism by
which well irrigation allowed villages to make optimal use of
their land resources. In many villages well irmgation entailed
constraints upon the cultivation of land, and a good deal of
‘undercropping’ occurred, even in villages fully irigated by
wells. Indeed constraints were such that "underwatering’ was
likely to have been as frequent a yield-depressant as ‘over-
watering' in canal villages. But comparisons of yields per acre
of specific soil types are, arguably, of less importance o a
peasant than output reliability and the produce of a holding
overall, In part, this is what the rent and population
differentials reflect.

Negative externalities and production

Floods and waterlogging

Early design faults and a niggardliness over funding were the
main contributors to the waterlogging problems (and the
related ones of reh and malaria) which ebbed and flowed from
the 186os onwards, and only gradually receded. The initial
government-constructed  distributary system consisted of a
trunk line running parallel with the main canal on either gide
and fed by numerous short channels which made up a
herringbone pattern.® Since these distnbutanes did not follew
the watersheds, they interfered considerably with natural

= NWE FWINE), Aug. 18y, bg, Mot by Caol. W. Greathed.
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drainage lines®™ Canal engineers, moreover, showed little
concern for the need to allow waterway under the raised
irrigation channels, compounding the problems arising from
similar omissions by railway engineers® and by the cultivator-
builders of channels who made it ‘the rule rather than the
exception to align their channels so as 1o cross and interfere
with . .. natural lines’ of drainage™
A typical example of the drainage problems caused by the
canal comes from pargana Tirwa (Farrukhabad), where, prior
o the canal, flioodwaters annually drained from Lakha jkif 1o
Bahosi il and from there to the Biver Pandu, The construction
of the Hussarun rajbaka blocked the flow between the jhils, while
between the Bahosi jhil and the river lay not only the Bahosi
rajbaha but the main canal igell Av first, cultivators around
Lakha jkil were able to utilise the build-up of floodwaters 1o
extend their nee cultivation, but the benefit was short-lived: as
the jhil's water level rose, 170 bighas were thrown out of
cultivation. Bahosi cultivators, also, had temporarily benefited
from a full f4il, but heavy rainfall and fooding problems around
the Lakha jkil eventually persuaded the camal officer to cut
through the Hussarun rgibahe to relieve the build-up of
floodwaters, swamping in the process the Bahosi lands and
causing the loss of 213 bighas of cultivation.™
Such losses were largely borne by the cultivators. The
government was ‘slow in giving up revenue on swamped lands’,
© and actual remissions covered only a small proportion of land
so damaged.® Within the rural areas, of course, some
B Risckley, frijpatian Wanke, po of; Cawnpore division appears 10 have been
particulardy badly affected in this regard. In the Gamges Canal Imspectorane Bepon
for this zone, Cape. C8. Mo oriefl noted that marny diseribeatasies hal been “aligned
i @n oty vickous sysees' ) constracted an o time “wihen we all knew aatking shoid
rajbahas’, the resuly was “a series o peculiarly bad o which have Been lefy almont
unehanged, and that e o mest difficalt coumey, where riee patches am nberyperied
hetween ooser and swamp, amd where dradnage i very complicated’, NWE
PWEL), May cd74, 93, 37 Jao. 874
™ Eg Musaffamager BG (1903}, p 45
U EWE PWEK L), June 1875, 68, Mote by EE, Cawnpore Division
o NWF Bev,, June 187y, 77, H.F. Evans, Beport oo Gamal's Effect on Matural
Dirainage, Pergumnak Tirea Thuttia, Farrakhabad Discrice. See also NWEF Rev,

June 1873, 79=h amd 78-y5

NWE 'WINT), Aug. 187¢, 100, Mate by Cape. ] Foss; see alse NWEF PWIKT], Oo.
1875, 5o, H B, Wehaver (Mearut Codlr.) 1o Mesnst Comine., o July 1075, S0 Ch 6
below for discassion of remissiom procedures.
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cultivators would be hit harder than others, and in those
villages where landlords were keen 10 extinguizsh s
{occupancy ) righta held by their tenants, zemindars were said to
‘rather rejoice in a year of calamity from floods’ ™

For several reasons, however, the actual production loss can
be prone to overstatement. This is illustrated by the case of
khadir land, which was widely damaged as the water lavished
upan the upland fields peroolated down into the valley, where it
exacerbated a natural endency to saturation in the soil. ® Over
several thousands of acres khadir cultivation fell off and
population dwindled as the fertility of the land declined. That
this was related to the effect of the canal is beyond dispate. Set
in its wider context, however, the net effect was comparatively
small. Prior to the canal's introduction, cultivation in upland
areas adjacent to the river valleys was usually insecure, and
parts of the khadir were, for some villages, the only areas in
which ‘produce was tolerably assured".® It was widespread
practice for cultivators from upland villages to descend into the
comparatively unhealthy bhadir to grow rice, sugarcane, and
wheat in the moist conditions there. When the camal
transformed production conditions on the upland it was a
perfectly rational redistribution of resources which lay behind
the switch in production away from the thadir. As Alan Cadell
put it, “The very prosperity of the [Muzaffarnagar] upland is
the hardest blow which the dhadir could have received,™ But
while the bthadir became less important for its agricultural
produce, its importance as a grazing ground and fuel source
was enhanced by the contraction of upland waste, and by the
increased demand for bullocks. Through releasing resources 1o
wpland cultivation the thadir contributed o the progress of the
canal villages at the expense of its own cultivation.

= WP FWDI(L}, Awg. 1874, too, Nose by Cape. |- Ko

= For mare detall o the canal's effect om the tladir, with specific reference w ahe
Ganges Valley s easvern MuzaiTarnagar, see 31one, 'Canal lrrgason and Agrasim
Change', pp. 1048

= Musaffarnagar DG (R0, pp. 478,

" UPA, BOR, 'Different Dissricn”, MupalBarnagar, Box 8, File 15, A, Cadell, KRR
Bhoomak Sumbalherab, sy, para. (4. Landlords were reparted o have 'dilfoslty
in kecping their cultivators oguthe’, particularly the *migratory class’ of bhadir
Chauhans, who were ‘constantly deserting villages’ to which they felt *nome of the
witacheents, swhich bind an vpland cultivator to hiz ancesiral helds’
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Even on the upland plains, though, the extent of the damage
to production from wateriogging was especially difficult o
gauge. However, where settlement operations coincided with
periods of Hooding, a rough measure can be obtained of the
actual loss in cultivation. In badly affected Bulandshahr, at the
end of the abnormally wet cycle in the 1B80s, the area put out of
cultivation by flonds and waterlogging came to little more than
1% of the districts’s n.c.a.® However, there is no way to
discover the extent of that ‘large, but undefined and unde-
finable [area] so saturated or soured that it ceased to yield full
crops’™
The effects of waterlogging upon agriculture varied con-
siderably, and were nor always negative: rice, for instance,
which took its cxygen from the water, was little affected by
poorly aerated low-lving soils; saturated helds commonly
provided forage and water for village herds; fields effectively
waterlogged in the tharif could, by November, be merely moist,
and allow rabi sowings without the need for irmigation;'™ and
where waterlogging was of comparatively short duration, the
paying cane crop usually did not suffer serious injury.™ Such
reasons help explain why settlement officers found that the “test
of competition rents’ was ‘against the view that there has been
any serious deterioration’; it remained the case, they insisted,
that a full supply of canal low irrigation was the most valuable
quality land could have, and that it commanded a high rent
' ‘even where there is & danger of saturation®. "™
It is clear thar the canal authorities anticipated that a
drainage system would have to be installed eventually,'™ but
tight through the 18605, when the effect of canal irrigation upon
the spring level was becoming ever more apparent, only *minor
expedients’ were emploved to meet directly the problems of a

& The damage, affecting 155 villages, was mainky confined io the westerm parc of the
district. 5.5¢5 acres were recorded as ‘under water’; 4527 acres 2 msofficies iy dry
o permt radl = owinges. Stoler; Helmaiiolr S8 (0B}, pp. g

L) 100 TRE riang, ppe LA=2A W i p- ook,

= Bfiller, Muraffomeger 38 (1803 ), pp. 0, 59. Such reasons may adso belp explain the
fact thsl even soene of the mest badly slfecied villages arownd Jensath town (those
which, n fact, canal olficers serausly consdensd depriving of canal water due to
dirmitiags doefeca) shivwed sihataniiel moreases in pogulation and members of koo ses
at ibe 1B conss, NWPED Rev,, June 1Bge, ao

M PRRC i3, p. 1%
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wholly inadequate drainage system.'™ A Meerut conference
held in the wake of a serious outbreak of fever in the Upper
Doab during 186g—70 concluded that the ‘increased moisture of
the country since the opening of the Ganges Canal’ was in some
way linked with the fever, and that the drainage of irmigated
lands had ‘not hitherto received the attention it required”;!™
the 'absorbing power of the soil’ was becoming seriously
impaired.

By the carly 1B70s, only 560 miles of drainage cuts existed in
the entire Doab, This situation reflected the dire shortage of
funds made available for such works, which right through two
1874 relied upon Impenal funds.'"™ The year 1874, however,
was one of ‘unparalleled disasters’, with such heavy and
prolonged flooding and such ‘unusual sickness and mortality®
in Meerut division as o prompt a personal field inspection by
the Licutenant-Governor. At Meerut it was decided that a list
of 28 drainage projects were "urgently required’, and that they
should be constructed before the beginning of the 1845 rains.
Under the new financing regulations ansing out of its 1870
commitment todo “all in its power to obviate the evil’, the NWP
Government was able to make avalable provincial funds for
these works, and designated Ra 8% lakhs of the estimated cost of
Rs 11 lakhs. A more comprehensive scheme, costing around Rs
45 flakhs, and designed to restore the Upper Doab w a
‘thoroughly satisfactory sanitary and agricultural condition’,
was approved the following vear. Almost immediately,
however, shortages of available funds forced the planned cuts
ton be reduced in width “so that for the present the volume of
drainage carried off per square mile of caichment will be less

#8 Irdirectly some improvement was sifecied through ibe distribeation remodelling
_urhemes described in Ch. § below.

mRWE PWDI), Mg, 1B7e, ey Resoluton by Li-Gowvernes om Dirainage
Operations, 6 April rA7g.
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than s desirable”.™ Within another two months, the *state of
fnances’ had competled the postponement of all parts of the
scheme which had not actually commenced. =

The drainage programme only began in earnest during the
1B80s, when a series of wet seasons created serious waterlog-
ging problems and prompted ‘an outcry against canals’.'™
Guided by the extensive water level monitoring scheme
established in the early 1880s,'? engincers had, by 1goo,
expended around Rs 43 leths on drainage installation in the
Doab. The aggregate length of drainage channels stretched
5,927 miles, more than a third of the wnal length of canals and
distributaries."’ The weight of evidence suggests that these
measures were eflective in reducing flooding and waterlogging
problems: ‘entirely satsfactory’ was the verdict of one senior
canal official."® This was possible because, as the results of
investigations into the precise cause of waterlogging showed,
even in the most heavily irmgated areas rainfall had a much
greater effect on the level of subsoil water than did canal
irrigation.'” The canal did not prevent a marked fall in the
spring level in dry years, as ten years of observations on the
Agra Canal made clear.”* What this meant, therefore, was
that, provided that excess surface water could be conveyed
away through a system of surface drainage, the operation of the
canal did not imply an inevitable water-table imbalance.

Installing surface drainage was itsell far from straightfor-
* ward, In the lower divisions, where drainage lines had a fairly
deep section and where the country consisted of a series of
narrow doabs, drainage cuts necded only to be short ones, and
were very effective. In the Upper Doab, long deep cuts were
needed 1o span the wide doaks, while the more defined river lines

w MWP -.rk.rjuur I-E?'fl Bz, Sec. NWP P"l"l'ﬂ”:l 1o G PwD, :‘lj.lr il

i NWE B, June 1837, 48,

L H. Hutton, “Bamlall, Frogagicn, arsd Subsall Waber-level of the Gangetic Plain in
the United Frovmees', AT, am DgaB), peo 2o,

0 IRR iRdy-£ o4l Levels were recanded using non-irmigation wells ot rwe-
three-mile intervals along a series of cast—west Bnes crossimg the Doab

A IIC, g 1ls.

111 Hurmen, ‘Raindall, Irrigation, asd Subsoil Warer-level®, p. zo1.

1 [RE iidy-s, poar, Report by Chiefl Enginesy (bereafier GE).

14 [RE sfge-y, p. 1o5H; see also FWEFAO Rev,, March 1Bg, g5, Moe by GE on EJG,
15 Feb. 1884
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of the Central Doab posed the problem of being relatively
shallow and of impeding the flow of drainage lines during high
floods. "* In some areas, engineers foond that there was not
sufficient outfall for drainage lines to utilise, The depression
running for 68 miles along the western side of the Agra Clanal
posed particular problems in this regard,'® and the east
Muzaffarnagar depression in the vicinity of Jauli Jangath
proved so resistant to attempts at drainage that it eventually
led to the Jansath distributary being abandoned. " Some khadir
lands, too — most notably the Solani-Ganges khadir in
north-castern Muzaffarnagar — clearly called for more re-
sources than the authorities felt they were worth, and in
consequence the deterioration was not halted, Khadir land
elsewhere, however, was responsive to the measures: improve-
menis along the Choiya Nadi allowed good radi crops to be
reared even during the wet 1884-5 season;'™ and in Etah’s
Burhganga tract, drains had done “excellent service’ in
removing swamp and permitting timely winter sowings. '

In many areas, it might be argued, the canal engineers were
rather too successful in draining the land. Complaints were
numerous from cultivators who, in exchange for having their
field-to-field communications interrupted by drainage lines
(and often their canal supply diminished as partofthe drainage
package), found that the measures adversely affected the jhils
and the saturated ficlds which before *always gave water and
forage of some kind', Drainage often rendered such land “dry
and bare for nine months in the year’, or else the land would be
taken up by someone for cultivation so that it was no longer
‘commaon’ for grazing purposes,'™ So effective, in fact, were the
measures centring upon the Kali Nadi {which was itsell

Ul WP PWEDT), Aag. 187, 49, B.E. Foerear (EE). Note an Dvalsigs Cats
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deepened and straightened) that not only was the Kali-
Kharon dogh freed from fAoods and supersaturation, but the
efficient surface run-off caused the water-table to fall thirty
miles away in Muttra.'" Indeed, towards the end of the period
{after two prolonged cycles of dry weather), when the attention
of some ofhcals was directed towards the future irrigation
posaibilities of tubewells and mechanical lifiing power, one
revenue officer particularly well informed on such matters
argued that there existed in the Doab a ‘less steep gradient in
the subsoil water-level than twenty years ago and a permanent
tendency for the water-level o fall’. He considered it a matter
for ‘serious consideration’ whether the  ‘policy of surface
drainage has not been carried too G’ 1=

Salinity

The spread of saline deposits, or ref, over the land's surface in
the north India plains is closely connected with an enhanced
water-table level. When the table rises to within five feet of the
surface, the ‘capillary fringe’ of the water film extends upwards
upon reaching the high-temperature zone in the top layers of
soil. Poorly aerated, compact, and sl soils are particularly
prone to this capillary process, which leaves dissolved saits on
or near the surface as the water ecvaporates'® Such
‘effiorescence’; according to its alkaline intensity, might leave
' crops virtually unharmed, or might put the field {or partches of
it} entirely out of production,™

The Doab had alwayvs contained extensive areas of salt-
infected land, and the accumulating evidence relating 10 the

M See Ch g above bear deeails. The Muittrs arcs aleng ihe E b Masli [and o a lesser
euient in paris of sastern Aligask) was spparenily the onty ane in which e [all i
the saber level was s pronounied as scricusly o impalr well irvigation in non-canal
tracts. For o deseription ol the Bali Mudi impronement scheme, ser Sulandsbale DG
(g, p. 14,

i EoA Molooy, "RamfB, [reigation, and the Subsodl Water Reservoire of the
Cangetic Pluin in the United Provimees', A0, 200 {rq07], pp. 849

™ These depowits can be eitfer snow-white encrostations, misde wp largely of sdphate
amd sodium chiloeide, or of a beownash-black oolowr, where sodium carbonate
appears in addition, See Howard, Crep Pradiction dn I, ppe 4374

14 Arcording 1o Howard's Panjab experiments, irwas “only a2 cthe proportson reaches o
cermin level that [ehe sales] first inderfere with and Snally prevens growerh®. 86, p.
431
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cause of the phenomenon, set alongside the manifest effects of
the canal upon the spring level, was consistent with contempor-
ary visions of the north-western plains being converted into
‘howling wilderness'.'"™ In the 186os and 708, with the rime
‘spreading like 2 disease’ '™ officials were understandably
beginning to fear the monster of their own creation. To what
extent this alarm was based on a fear of the process then known
o be at work — the effects of which were considered practically
irreversible — rather than of the actual damage taking place
is worth consideration. Gauging the extent of ek damage
caused by the canals cannot be done with any accuracy, but
a crude assessment i85 possible from the scanty evidence
available.

Available statistical information on ref is marginally more
useful than that on waterlogging because ref not onky was less
variable in relation to the season but was also highly visible.
That being so, too much should still not be expected, since even
by 1g72 Uttar Pradesh had no ‘reliable assessment of land
affected by salinity or alkalinity"."" Moreover, there is still the
problem of ganging its impact in reducing vields rather than
preventing cultivarion. Reh was fairly rare in the Upper Doab.
In Meerut, where there were no asar plains, the ‘comparative
absence’ of reh was ‘marked’;"™ as in Muzaffarnagar and
Saharanpur, such salimity as occurred was mainly confined to
the &hadirs,™

It was in the Central and Lower Doab, where there were
extensive urar plains, that ref mainly occurred. There, much of
the canal-related reh which did appear was confined to these
war expanses, In Etah, for instance, around 1870, ‘large
quantities’ of reh were to be found adjacent 1o the canal in the
rich southern dumal tract, but ‘little appreciable damage . . .
would appear to have been done w cultivation from this cause’,

o Whiieambe, Agraran Condidians, p. 11, quoting & remark made by che Saperinien-
dent of the Ceologeal Burvey in 1877, Ser aleo éid,, pp. 775

7 WG Currie, Sulandibabe S8 (18770, po g
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since it was mainly confined to the war." McConaghey's 18708
settlement of Mainpuri revealed the same patterm: reh had
spread but was confined ‘practically wholly w wsar’."™ *lnjury
from ref is much less frequent than is sometimes asserted’,
insisted Crosthwaite, Etawah’s Sertlement Officer, adding:
If one village is injured from reh, the people ik of it, and raive a
clamour about it, tll others think the whole pargana is ruined. When
settlement b8 in progress the cry of reh s raised from every canal
village. 1 know of only two or three villages where, owing o the
stoppage of drainage, reh has accumulated a0 as w alfect the
cultivated land, And in these, although the outcry is great, the land is
cultivated and the same rent paid as heretofore. '

These are by no means the comments of men indifferent o the
problem. Crosthwaite and McConaghey were both prominent
in arguing for canal rate enhancements to encourage the more
careful use of canal water, and any evidence of extensive reh
formation, hnked closely at the fme with “over-watering',
waould clearly have provided backing for their argument,™
Figures relating to the subsequent settlement period - when
rainfall was heavy and drainage needs only slowly being
attended to — give support to the notion that the outcry over rek
was disproportionate to the acteal damage it caused. In
Bulandshahr, despite the waterlogging, comparisons using
maps and fieldbooks of the previous settlement did not suggest
to the Settlement Officer the material extension of usar plains,
¢ amd while in the western parts some new reh had appeared, the
area ‘actually sterilized or permanently thrown out of
cultivation by it' since the previous settlement was ‘absolutely
inconsiderable’. '™ Indeed, wherever figures are available, the
areas involved are relatively small, This can be demonstrated
by the case of Shikohabad tehsil, which was located near to the
canal in Mainpuri, one of the Deab’s most salt-affecied
districis, During the thirty years up to 1goo, the Settlement

™ Hidwdalc, Bah 58 {1814, p 5 Ridulabe knew 'oody of rwe mstances where several
fields of good band have been renidered Wlicgrether onculiusahble by the recent
appearance of reh and saline qualities in the soil”,
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Officer discovered, reh had spread along the canal channels and
‘infected’ 44 villages. However, the actual area of the fields
affecred in these villages amounted 1o g37 acres (in a tehsil of
125,000 acres ), and in many cases the damage was only serious
in patches.'™ Again, in Karhal fedsil, with ref apparently
virulent' in land lving between the two canal branches, a fall of
G50 acres of cultivation in 24 villages occurred in the thirty
years to 1904, with ‘some further areas’ in those villages
sulfering vield reductions. Seventy-eight villages in this canal
tract were not affected, however, and increased their cultiva-
tion by 1,250 acres, Overall, ina tract of 40,000 acres, there was
a net gain in cultivation of 6oo acres,'™

Experiments aimed at reclaiming alkaline fields, whether
bordering on the bizarre or merely ingenious, made it clear that
reclamation was more costly than land purchase price. The
most straightiorward cormective action invalved draining the
field, lowering the water-table, and leaching down the salts
(either by rainwater or by irrigation). Many areas recoversd
quite naturally as drainage measures combined with dry cyeles
to lower the water-table. The Kali kkadir, for example, several
thousands of acres of which became reb-infected when the river
was used as a canal escape, was in many parts reported to be
‘completely recovered’ after the river had been deepened and
straightened, By the 1goos the formerly refi-afflicted areas
conitained ‘larpe areas of continuous and stable cultivation,
gome of it rich and luxuriant’.*™?

Malaria

Villages in the canal districts regularly experienced prostrating
bouts of malarial fever, and periodically fell prey to serious
cpidemics which claimed many lives. The role of “fever” as a
cause of death is spectacularly prominent in the annual
statistics put out by the Sanitary Department. They show that
during the 1880s, for example, it was common for more than
four-fifths of UP deaths 1w be caused by fever. In the canal

™ Lupion, 8RR Porgen ant’ Tobs! Siibsbadad, Maieen, p 8
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districts this proportion was higher: even the comparatively
healthy vear 1841 saw 5% of the deaths in Meerut and g% of
those in Mainpuri and Bulandshahr atiributed o fever'® In
‘good” years, the crude death rates (e.d.r) due to fever hovered
around gzo-z5 per thousand. Frequently they were in the gos,
and rose in years of epidemic to over go. Locally high fever
death rates were recorded for 1885, 18go, and 1804, with bad
epidemics in 1908 {when the Doab districts experienced a c.d.r.
of between goand 70) and 1922, Perhaps the greatest epidemic,
though, occurred in 1879, when fever deaths amounted to 114
per thousand in both Aligarh and Bulandshahr (reaching 83
and Bo for the respective areas during the September—
November peniod, compared with an average of 19 per
thousand during 187448}, and 82, 78, and &7 respecuvely in
Meerut, Etah, and Muttra," In such years, crops were in some
villages known to rot in the fields “for want of hands 10 harvest
them', since ‘money could not buy labour worthy of the
name’ ¥ Such was the demand for fuel for cremations in 187g,
observed the Sanitary Commissioner, that in “some places, fuel
« + « had become so scarce as to hinder the proper cooking of
food', and the bodies of the fever victims littered the
countryside, in nvers and stagnant ponds, in the bottom of dry
wiells and pits, and in the grass patches skirting the canal and
railtracks, '
The mortality was normally at its greatest in the towns,
i Deoband recorded a cd.r. of 123 per thousand in 1884;'%
Shamli one of 162 in 1885, when apparently none of its
inhahitants escaped the epidemic and wvirtoally no infants

i Byport af the Samitary Cemmisnoner for the Non- e Previnoes end Ol nfi
{Alldhnbad, rdgz), po 9. (Subscquen relercmces to ihese anoual reporis will be
abhreviated 1o RS0,
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Sanbtary Conditnns im NWE
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survived.™ Infants and young children were always prominent
among the mortality victims of fever, and in many villages in
Muttra 75% of the infants died during the 1908 attack."™ In the
town of Saharanpur, more than half the 1908 malaria deaths
were of children under five. " Unlike famine, malaria struck at
all classes, although 1t was observed that ‘mortality, without
doubt, seemed greatest among the poor','#

The horrific statistical impression given by mortality returns
is unreliable, however, Deaths from malaria, as represented by
‘fever' returns, were grossly exaggerated, partcularly for
normal years. The collection of statistics on births and deaths
relied fundamentally upon the reporting agent, the chaukidar,
He may have been, as the Sanitary Commissioner pointed out
in 104, ‘probably the cheapest registering agency in the
world”, but at Bs § per month, the government could hardiy
expect accurate diagnoses of the causes of those deaths the
chaukidar registered,"” The medically ignorant registrar was
expected to record the causes of any deaths from information
provided by the chawkider on his monthly visit to the circle
registrar at the police station, The chaukider was usually able w
identify roughly deaths from smallpox and cholera, but could
not distinguish between the various types of fever:® “The
chaukidar persists in calling everything bokhar to which he
cannot obviously give another name’, complained the Sanitary
Commissioner as late as 1go1,'®

Mortality hgures of a more reliable - if restricted — nature
show a much lower incidence of death from fever, Thirty-one
per cent of the deaths among European troops in 1888 were put
down to this cause; for native troops the figure was 16% and for
prisoners, g%." From his observations and experience,
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particularly of children’s diseases, the Sanitary Commissioner
asserted that of the more than one million recorded UP lever
deaths in the current year (B1% of the total), "probably not
more than one-hall was due o any recognised form of fever, bt
to other causes . . . Death from the malanal type of fever is
comparatively quite rare, and the average mortality from such
a fever may not in ordinary circumstances exceed twenty-five in
the hundred from all causes . . . The enormous fever death rate
has no actual existence,!

Suppaort for this view can be found in the seasonality of the
mortality hgures, Malana 13 essentally a post-monsoon
phenomenen, the transmission of which comes 10 a sharp halt
as the temperatures fall with the onset of winter. A closer
examination of the 18go figures reveals that the excessive
maortality from “fever’ actually took place in the spring months;
well below half the Meerut fever deaths actually wok place in
the sccond half of the year'*® Sample surveys aimed at
determining more accurately the causes ol death confirmed this
general picture; in normal years a large proportion of fever
deaths were more likely to be the outcome of diseases such as
dysentery, pneumnaonia, influenza, diphtheria, and smallpox. A
1921 sample survey, involving over 6,000 cases, reduced the
figure for the proportion of deaths due to malaria from 58% to
10.6%: 19

While it i3 certain that malaria was to some extent an
" indirect cause of death — those dehilitated by fever were
undoubtedly more susceptible to death from the respiratory
diseases of winter™ — the typical level of malaria mortality was
much less dramatic than the c.d.r. figures suggest, although the
degree of statistical exaggeraton iz proportionately less
significant in times of epidemic outbreaks. Certainly the impact
of malana upon the mortality rates did not prevent even the
mos! affected districts in the Upper Doab from increasing their
population during the 1872—1g11 period relative to the increase
in the UP as a whole (15% as against 12% )."* However, people
may not have died from the disease as frequently as the official
statistics suggest, but they certainly suffered its symptoms. A
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benign and protracted form of malaria waz endemic over much
of the western parts of the provinces. 'Very few people’,
observed the Sanitary Commissioner in 1908, 'pass through a
normal yvear without fever, but if they are well nourished they
throw off an attack from which they are otherwise likely 10
succumb,"® 5o, if adult fatalities were rare, evervone was still
liable to prostrating attacks of fever, causing them w take, on
average, a week off work, followed by perhaps a month at
hali-efficiency.'™

The problems did not end there, since male sufferers
frequently experienced the side-effect of impotence. In carrying
our his investigations for his Sanditary Repor? on Certain [Hstricts in
the Meerni Divirton, HOC. Cutchiffe found that “sometimes the
men of a village would come to me in collected numbers, and
unhesitatingty assure me that they were all impotent and beg
me to cure them®. 1'he prablem was apparently "extraordinanly
frequent in the most malarious tracts’, confirming an 1864
report on Bhynswal willage by the Collector of Muzaffarnagar,
who wrote in reference to its waterlogged and unhealthy state:
“The Jats say they cannot now get girls to marry their sons as
people declare the residents have become impotent from
disease.’ Cutcliffe was in no doubt that very few children were
being born to the women of these localities,™

That the canal system was linked in some measure and by
some means to this phenomenon was established relatively
early. While there are instances of malaria outhreaks prior 1o
the widespread introduction of canals — there was apparently
one in 1817 - the Upper Doab was "as a matter of popular
opinion . . , in former times considered a very healthy land 10
which people from the cities of Delhi, Agra and Lucknow
resorted for a change of air after illness”"® Indeed, Meerut -
which had become so unhealthy that its abandonment as a
cantonment was discussed in the early 18703 — was reputedly
‘once the healthiest station in the provinces’."™ There does
SR rood, p. 12
& Chembers Enosolapasdia, vol. vim {London, 1973), po Bsh.
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appear, then, to be some suggestion of a long-term change in
the incidence of the dizease, and evidence from the UP,
alongside that from the Punjab, Madras, and Sind, suggests
that the environmental implications associated with the
construction and operation of extensive canal systems played
an important part in this development. Indeed, in this respect,
the ‘epidemic increase’ in northern India has been described as
‘man-made’ by the late Professor G. Macdonald of the WHO
Expert Committee on Malaria, '™
Whereas the real scientific breakthroughs relating 1o human
malaria parasites and their transmission were not made until
the 18gos,"™ some of the earliest work in India on epidemics is
considered by medical scientists w be remarkable for is exact
attribution of the causes, and indeed for the discovery made by
army surgeon T.E. Dempster in 1847 that the spleen rate in
children was a reliable guide to the incidence of malaria.
Dempsier was on the committee appointed by the Governor-
General in 1845 (which also included the military engineers
W.E. Baker and Henry Yule) 1o enquire into the cause of the
‘unhealthiness’ affecting the line of country along the Weatern
Jumna Canal, and particularly that afflicting the Karnal
cantonment.'™ The committee was also to make a judgement as
to whether the proposed Ganges Canal would have similar
effects on the health of the local population. In their
investigations the men visited go0 villages, and built up, with
* the aid of oral testimony and observation, a picture of the 1845
epidemic, They were able to show that although a large part of
the NWF experienced a fever outbreak, it was more prevalent
and severe in the canal-irrigated areas than elsewhere. ‘Excess

L] Brsce-Chwaie and W, ], Glansille (o), Ehmemice of Trepical Dissare &7 G
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female mosguito of the genus Anopheles in 18g5.
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of moisture’ they identified ag the common link between the
badly afflicted areas, and they identified a sharp contrast on the
EJC between the light soil, efficient drainage, and rajbaba
irrigation in the north and south divisions, and the heavy soil,
obstructed drainage, and imperfect distribution network in the
central division, where the fever had been as bad as thaton the
W]C. The planned Ganges Canal, they concluded, should not
be abandoned: those (upper) sections of its route they had seen
consisted of light soils, and as long as the work was designed so
ag to avoid drainage problems, and irrigation prohibited in
environmentally unsuitable areas and in the proximity of towns
and cantonments, then the health of inhabitants would be
largely unaffected.

This 1847 report, 28 a commonsense delineation of the causes
derived from empirical sampling, was hardly improved upon
until the early decadex of this century, when studies into the
mechanisms involved in malana epidemics, making use of the
scientific developments in the field, were pioneered by 5.R.
Christophers."™ H.C. Cutcliffe's investigation into an 1867
outbreak of fever mn Meerut division = in which he had the task
of determining whether there was any ‘ground for atributing
its appearance or decrease to the action of the canals, or to the
general disregard of sanitary principles” = involved visiting 140
villages, but added little to the findings of the earlier ztudy. '™
Swampy conditions were broadly correlated with fever; the
canal was often accompanied by high water-tables, interrupted
dramnage, and standing surface water, particularly in clayey
soils where rice was grown, The canal was thus linked with
fever bocause it was associated with the conditions in which
fever seemed to thrive, The fact remained that the disease was
to be found in swampy conditions away from the canal;
moreover, there were many efficiently drained canal villages
where ‘fever was unknown' '™ [t wag impossible to be more
precise about the culpability of the canal in this matter as long
as litthe was known about the transmission of the disease.
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Numerous suggestions were advanced, including ‘defilement of
drinking water' and the ‘great diurnal range of temperature’ on
the plains. According to the available statistics, the case against
the canal in this matter was mixed. Furthermore, it was
possible, through attending more carefully to drainage needs in
the design and layout of new systems, to minimise the creation
of conditions associated with fever. Hence the NWP Govern-
ment, heavily committed to a programme of canal expansion,
sharply rebuked the Sanitary Commissioner, Dr C. Planck, for
oversimplifying marters when he pointed out in 187 that canal
irrigation extension woulbd certainly be followed by an increase
in fever.'®

It is possible to explain the way in which the canal probably
affected the incidence of malaria through analvsing the nature
of the disease in this region and assessing historical evidence in
the light of modern knowledge on the circumstances of
transmission and the epidemiology of the disease. The western
third of the UP is an area of unstable malaria, characterised by
a lack of comtmuity of transivdon. This is becauwse the
malaria-carrving anopheles vector, A. culifacies, is a compar-
atively inefficient vector, being zoophilic (i.e. preferring animal
o human blood) and relatively short-lived. The climatic
circumstances of the western UP zone are also a factor in
limiting the transmission of the disease. Below a certain
temperature, the cycle of extrinsic development of the disease
* within the mosquito is infinitely retarded. '™ This, plus the Fact
that high temperatures with low levels of humidity shorten the
life expectation of the mosquito, means that the anopheles
cannot maintain transmission during the dry season. The lack
of continuity of transmission has an important effect upon the
development of immunity within the population: immunity is
simply not well developed in conditions where malaria is a
seasonal phenomenon. Maximum immunity (associated with
stable malaria) is achieved where regular rransmission of the
disease takes place and so stimulates in the infected person the
proliferation ol antibodies in the lvmphoid-macrophage svstem
of the spleen, liver, and bone marrow."™ In areas of irregular

I R0 288, 'Ohrders im (envermment’
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transmission, the population can only build up a partial
immunity, In the case of the most common form of malaria in
the Doab, Plermodinm eivax ("henign tertian’ malaria), the
pattern of relapses associated with it stimulates a renewal of the
antigenic response as successive merozoites are released into
the blood."™ This means that an affected person has some
degree of immunity for perhaps a number of years, and
although he is prone to reinfection and artacks of fever during
the autumnal outhreaks - particularly ifheavily infected — most
adults have sufficient tolerance to shake off the attacks, Because
voung children and infants = with the exception of those who
may inherit a degree of short-lived immunity from the mother -
do not have this protection, it is understandable why mortality
among them is very high.

Partial immunity to one species of malaria does not carry
over (o others, however, and P, faiciparum, which was often as
prevalent as P. pirax in the later part of the malaria season,
causes a particularly lethal form of the disease, This ‘malignant
tertian” malaria was essentially respansible for the epidemics
this region, and - because it 15 characterised by dangerous
complications — was the main cause of mortality during
epidemics,'" One reason for this is that this form of malana, in
areas of seasonal malaria, is less susceptible 1o the development
of immunity because the pattern of relapses observed in P. vivax
does not occur.'™ Immunity is lost quickly, usually well within
the year.

This combination of circumstances made the western areas
of the UP particularly vulnerable because the disease here was
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so volatile, Fluctuations in the incidence of malaria are likely,
in all areas of unstable malaria, to be marked. The typical
pattern ia for endemic levels to be very sensitive to minor
changes in the environment, with interruptions of transmission
common, at times prolonged, and frequently succeeded by
epidemics, the severity of which s aggravated by the size of the
non-immune population which has grown up in the meantime,

As far as the transmission of the disease is concerned, it is

impartant to note that, as a result of the mosquite’s zoophilism,
its high mortality, and its long extrinsic cycle, the probability
that the insect will pass on infection once it has swallowed
gametocytes is very small in areas of unstable malaria, The
number of bites required for transmission s high, and the
disease is thus perpetuated only where mosquitoes are very
numerous. Anophelism without malana is quite possible;
certainly different levels of endemicity will exist within a
region, depending on local conditions. However, environ-
mental changes of quite gmall degree are potentially of great
importance to the incidence of the disease, and it is quite
feasible that such changes can induce not only short-term but
long-term changes in the character of the disease in a region. A
climatic shift, or simply a series of seasons suitable to the
breeding needs and longevity of the anopheline masquito, will
sometimes give rise to major regional epidemics. '™ At the local
level, the transmission of the disease sufhicient to produce either
" exaggerated seasonal epidemics or exacerbations of endemicity
tends to result from changes in breeding conditions; equally, it
could be the result of a usually unimportant vector anopheline
being converted into an important one by a change inits biting
habit. The A. ulifocies species has been found to feed on
humans to a greatly varying extent — from 2% to 80% ™ — and
this variation has a great potential effect on the incidence of the
disease,
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Canal irmigation undoubtedly caused a numerical increase in
anophelines through its effect upon breeding conditions in the
Doab. A. culifecies breeds mainly in pools,'™ and the combina-
tion of excess irrigation, interrupted drainage, and high subsoil
water levels tended to make pooling more common and is
known to be a frequent tause of high epidemicity through
simply increasing the number of anophelines.'™ The existence
of the canal also undoubtedly led in many areas 1o greater
humidity, which would in certain circumstances increase the
life expectancy of the mosquito and thus the mean number of
infective bites it could carry out.

Historical evidence is consistent with this picture of larger
numbers of anopheline mosquitoes resulting from the construc-
tion and operation of the canals, and of more widespread and
intensified seasonal attacks of the disease, Cutcliffe found that
the sickness due 1o fever was ‘general and intense’ along the
tracts bordering the Ganges Canal right down to Meerut, and
all the way down to Baraut on the EJC.'7 Often the initial
attacks in newly irmigated arcas were of particular ferocity,
reflecting the fact that the communal immunity levels were low,
Thus one Sanitary Department official noted how, towards the
end of the 1878 rainy seazon, the

remarkable malarious fever peculiar 1o the northern portions of the
Doab appeared o cross over the Jumna near to Delhi and follow the
course of the new system of canals starting from Okhla, And, as is
usually the case when a disease occurs for the first time inoa bocality, in
a very fatal type, the canal will probably be blamed for nearly, if ot
all, of ic . . . In my opinion . . . the system of irrigation ag at present
pracu:cd muul be charged mth very much of the fever and mortality,
where exiensive irmgation is iniroduced for the first ome, '™

The bulk of the July-December fever deaths in Agra and
Muttra {66,000, compared to a normal 13-16,000) were in the
trans-|umna parts of the distncts particularly near to the new
Agra Canal. A fever map for west Muttra for 1878 shows at
least eight villages along the canal with a death rate due to fever
of over 100, with Pisawa recording 187." The timing of the
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outhreak and the descriptions of the symptoms indicate that P,
Selcifarum was profinent in the outbreak.

Available evidence does indicate, however, that under
normal circumstances the presence of canal imgation was
likely to be insufficient in itself to bring about high levels of
transmission, Historical data show, quite clearly, that the
epidemic outhreaks were closely associated with climatic
conditions, with the precise geographical pattern being
influenced by local circumstances. Research into oo badly
affected villages lving between Dasna and Aligarh, conducted
in 1885, revealed that while villages with water-tables more
than six feet below the surface consistently returned a fever
mortality figure of 36 per thousand, those villages where the
water was nearer than six feet suffered a c.d.r. of 56. Over time,
the general level of fever mortality was closely related to the
autumn rainfall." Excessive rainfall accompanied the serious
fever outhreak with its fulminant areas in 1879, Relatively low
fever rates in the Doab in 1884 were followed by heavy rains
and humid conditions in 1884 (when September's rainfall was
ten inches higher than usual) and 1885, resulting in death rates
from fever in the gos and gos per thousand. In the epidemic
year of 1go8, rainfall was normal on an annual basis, but nearly
all of it fell in about two months. Furthermore, the high death
rates many districts recorded during such vears were not
confined to the canal districts. Excessive rainfall in Rohilkhand

* tended to have the same effects, and on published statistics
there is often little to choose between these contiguous tracts,'™
Rohilkhand was a poorly drained division, and tended to
experience fever bouts which drove the overall figure for fever
deaths into the 4os, which was often higher than the level
recorded for Meerut, particularly, it seems, after the installa-
tion of extensive drainage in the larter division.

Combining historical evidence with present-day knowledge,
therefore, it seems reasonable to accept the view of Dr C,
Planck, expressed in the 18708 after an investigation of fever in
Muzaffarnagar, that ‘one may justly armve at the opinion that
ague has not been introduced as & new thing into the canal

I MNoje that the yeam glven e high morality from Eever coincide with the
above-averagr raimiall shirwn in Figire 4.
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irrigated country, but that its area and penod of prevalence and
its intensity of attack have very greatly increased since
irrigation from the canals was introduced”.'® There s clearly
much room for more and closer research on this issue. Detailed
analysis using local and village statistics might reveal more
about the mechanisms of the disease in this area, since district
totals mask local variations. Itis quite clear, in this connection,
that the Doab towns were particularly vulnerable w the
disease. The vear 1887 was not untypical in this regard: of the
twenty towns with the highest fever death rates, nineteen of
them were in the Doab districts. Kosi, through which the Agra
Canal Howed, had an average mortality rate of fifiy per thousand
over g2 years,™ during which time the town's population
fell from 12,500 (before the canal) to 7,000 in 1gi1. The reason
for the higher c.d.r. from fever in the towns was possibly linked
to the fact that the high proportion of people to animals in the
town caused a change in the biting habit of the mosquitoes;
certainly there is evidence for this in the case of Delhi, '™ Even
in the towns, however, investigations in rgog revealed the
close relationship between fever and the rainfall curve.

Many towns were particularly exposed to fever attacks on
account of their location, Sites of villages and townships had
been established ar a time when water was less in abundance,
and many were located in depressions, where tanks could be
constructed. With drainage lines frequently obstructed by
canal lines and raillway embankments, many settlements
became completely surrounded by water in the rains,'"™ The
Muzaffarnagar market town of Shamli, for instance - once ‘a
pleasant city in a green valley' — had by the 18808 become ‘a
noizome fever hole’, where the drainage of thirty square miles
flowed ‘past, under and through it', with the result that the
town had reverted to a ‘crumbling ruin, where the people are
sterile and die gut’,'™

= Meerad DG D1H75), o107

1 Death rates are rom “sll casees”. |, D Graham, Sepert oe ax Eagairy i e Provelees
of Malariz in Kesi {Disivicr Afwiiva) |Allababsd, 19, pp. 5, 4

(3 Covell and [ Singh, 'Anti-malaris Operations b Delhs, Pastov®, favrnal of the
Malenia vt af Indéis, v (1945), pp. 87- 108

2 Muafamager DG (3geal, p. 48

1= NWEPED Rey., March t88g, 8, C.G. Palmer {EE, E]C) 1o Supermitending Engineer
[hereafter SE), EJC, 2y Nov. 1885, Shamli's popalation fefl from o,728 {1865] o



Impact on agriculfural produchion and ergantsation 159

'The extensive corrective measures of drainage and improved
water control on the canals undoubtedly improved matters
generally, but additional measures had to be adopted in
particularly difficult cases where the numbers at risk were high.
Thus — some sixty years after such measures were first
recommended by the 1847 committee — prohibiton of
irrigation, and of rice and sugarcane cultivation, was adopted
around badly affected towns, notably Saharanpur, Kosi, and
Nagina. These policies, combined with other measures by the
health authorities to limit local breeding sites — altogether
costing Rs 4 lakks — led 1o significant reductions of spleen
incidence in all the cases, with Saharanpur registering a
reduction from 84 1o seven. ™ Overall, however, the canal areas
continued to be, in the words of one witness 1o the Agricultural
Commission, ‘usually associated with a high malarial index’. "™

Concluzion

This chapter has examined in some detail the direct production
effect of the canal, and has argoued that the peasant responze to
the new production possibilities was generally consistent not
merely with the achievement of improved incomes but with the
maintenance of long-term viability and balance within the
farming sector. Against these gains, however, have to be set the

losses, and these relate — as with most irmgation schemes - to
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the canal’s environmental impact, For the firgt ime 1n the
history of the Doab, man was able to affect the physical
conditions there through his large-scale meddling with key
environmental processes. However ingenious the engineers,
their capacity to influence the environment was — particularly
during the first hali-century of canal development - ahead of
their understanding of the forces involved. Moreover, as
problems manifested themselves, and corrective measures
came to be within the ken of the engineers, restrictions on
funding delayed and often limited the effectiveness of ameliora-
tive programmes. Nevertheless, environmental catastrophe did
not overtake the Doab in the wake of canal construction,
though such an outcome seemed likely to many observers in the
18703, when the problems seemed to be on the increase. In
addition, therefore, 1o taking into account the spatial extent
and significance of the problems of salinity and waterlogging
when attempting to assess the quantitative impact of these
externalities — and allowing also for the poritie externalities — it
is clearly important to take into consideration the time
dimension 1o these problems. Overall, the canals might he said
to hawve been accompanied by periods of unnecessary disrup-
tion within specific localities, the incidence of which, in some
areas at least, declined after the 188os. Arguably, it is the effect
of the canal upon the mcidence of malaria which was the most
significant of the externalities: not only because of the
discomfort suffered by the afflicted villagers, but due o the fact
that the disease must have held down internal population
growth within a prosperous commumnity and thus assisted in the
perpetuation of labour scarcity within the canal tracts.



Pricing

The terms on which irrigation water is made available to
cultivators is an important determinant of the way in which the
water is used, Decisions on the form, level, and structure of
charges inevitably affect the economic, social, and agricultural
impact of canal schemes. In the case of the Doab canals, it is
clear that the freedom of irmgation officials to pursue their
objectives through the pricing mechanizsm was very much
constrained. More precisely, it was constrained by factors other
than those relating to the system's technological characteris-
tics, the specific nature of the areas and communities it served,
and the multiple {and often conflicting) aims of the department
itsell, There were broader aspecis to the functioning of the
canals, to do with Imperial administration, that effectively
implngﬂd upon pricing strategies, Indirect rttumawcrtauught
in terms of political stability and social w:ll‘an:. and no matter
i how strong the practical case for specific pricing adjustments
according to the priorities of those operating the service,
broader political and administrative considerations exerted
their influence. As a result, the pricing system conditioned the
impact of canal irmigation in a manner best described as benign;
the potential for it to be used in a more formative way was not
exploited. This chapter examines the factors determining the
character of the pricing system, and then proceeds to discuss
the impact of the adopted price regime upon agrarian change in
the region.

Pricing policies
Entanglement of canal and land revemues
Ome of the striking features of UP canal irmgation during the
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period under review is the low level of charges made for canal
water. In relation both to the cost of irrigation from wells and to
the value of commercial crops raised, canal water = particu-
larly that given ‘Alush’ — was widely acknowledged to be
underpriced.’ Moreover, as a proportion of the value of average
gross product, it became cheaper over time. While the price of
wheat, for instance, roughly tripled between the mid-1860s and
1g20, the water rate for wheat less than doubled, the fow rate
per acre increasing from RBs 2.25 to Rs 4 and the lift rate nsing
even less, from Rs 1.5 to 2! Gur prices increased less
spectacularly over the period — being influenced more by local
markets than by international ones = but the crop value was
generally high and significant yield improvements took place
on canal land, so that an acre in the 19108 often realised in
excess of Rs 150, Despite this, the canal charge rose only
slightly, from Rs 5 in 1865 to Bs 7.5 in 1920, and the charge for
lift irrigation actually fell on the Upper Doab canals from Rs
3-33 to Rs 3.

The low and, in real terms, falling level of charges by no
means made the schemes unprofitable. It has already been
pointed out that the Doab canals did not involve the
installation of storage capacity, and the earlier projects
operated with inexpensive headworks arrangements.? Even so,
the cheap water policy needs to be explained, particularly in
the light of the fact that the pressures to increase price levels
were substantial. The most consistent pressure for increased
charges came from the Government of India, and was partly
motivated by a desire to improve the returns from ‘productive’
works in order to help fnance the loss-making ‘protective’
schemes in the insecure regions. But there was support for the
idea of raising charges from revenue officers as well, who
argued that a generally higher and more Aexible rate system

VO the basis ol bmpubed enst emimates, the Dicector of Agricultisne H G, Hailey
calculaved that "a e aversgs’ dillerence between well anid canal imigeion waa Bs
1y per acre {exchuding the coste of well constnection], UP Rev., Juby 1gog, B4,

! I real terens, on the Besn of average wheat vield o canal-irmgated fiekds, the
daltivator in ghe mid- 18 would reguine 14 e ol his acee’s Gfbeem-mmnd orop
i cover the waber rate, while in the ke 15108 two-thinds of 2 s sefliced, This
re=sult 18 not dissimilar bo the tremd in Lasdhrans. Ser Jedtion Gt Canedtine, Eritfosce,
v, Appendia 23,

1 Profitability in discussed in Che 2 above.
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would allow the encouragement of improved agricultural
practices and reduce the damaging effects of the wasteful use of
water, and from those irrigation officers who wished to see their
efforts better represented in strictly accounting terms. Why,
then, given the monopoly powers possessed by the authorities
in the matter of canal pricing, were the rates purposely kept
down?

The key to understanding canal pricing policy is contained in
a statement made by Professor Eric Stokes. ‘At the heart of the
Indian administration’, he wrote, ‘lay the land revenue system.
The one was to react with the other with results of deepest
importance for Indian society. Quite simply, the canal
revenues became entangled with the land revenue, and from
that point there was no chance that pricing could be pursued
independently by the canal authorities.

The influence of the land revenue system over the canal
administration’s freedom to manipulate prices had its arigins
in the early vears of the operation of the EJC., This canal, like
others constructed prior to the 18bos, was built out of current
revenues and classified along with ordinary expenditure o be
charged against the annual Indian revenue. As with the
Western Jumna Canal, the authorities “looked alone to the
general improvement of the country as the source from which
they should derive a return adequate to the outlay”. Initially
low direct water charges encouraged cultivators to incur the
' considerable costs of bringing water to their fields and was part
of an admitted policy of inducing cultivators 'to become
dependent on [the canal] instead of their wells'.* Indeed, about
the only reason for charging a water rate at all was ‘not so much
to form a productive source of revenue . . . 85 to give . .. an
efficient control over its expenditure’.®

VET. Seokes, The Englioh Litilatarions amd fndie (Oixford, e300, p 81,

* B Baard Smith, Seemas Reports af dh Genger Casal, 180546 (Roorker, 1B46), p. 15 Aa
with any irrigation scheme of pech magmitudie, the sizeable composent of indivisible
roate i kntal o tay neorssitates that a large part of botal capacity ha o be daken up
before capitall costs can be covered by reocipis. Low dinect charges for waier ane
commeonly wsed in the inigal stages 1o buskd up demand,

L PP BB, 1x, Repard from the Select Commsiting, Miwuber of Evidee, p. g4, Ual, |, Crofion
quating Cod, |- Colvin. Nove: ‘derect charges', "noowpier's rane’, and ‘water rate’ are
all eqpuivalent cerms ased 1o refer to the charge kevied wpon the acrual aser of canal

W LET
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In the longer term, direct charges were clearly intended o

rise. On the newly opened Ganges Canal, the Director's policy
was 1o have

low rates and large areas of wngaton | .. 1 consmder it of great
importance 1o the Revenue to encourage in all reasonable degree, the
surface spread ol irmgation, for when once its advantages have been
realised, the cultivators will cling to them tenacionsly and in course of
time Government will find that the water has so risen in value as fairly
to authorise an increase in the rates of payment for it.7

Even the rates initially set *purposely low’ on the Ganges Canal
were, along with those on the EJC, *purposely reduced’ in 186
with the aim of encouraging the irmgation of commercial
crops.”

The deliberate policy of setting low water rates involved
leaving a considerable propertion of the enhanced value of
outturn with the cultivator. Inevitably this was reflected in
increased rent levels and thus in the assets upon which revenue
assessment was based, Thus, while the pending resettlements
of the Upper Doab districts were expected to result in a
congiderable enhancement of the land revenue demand, much
of this increase, it was clear, was due to the spread of cheap
facilities of canal irmgation. One of the problems, however, of
realising part of the returns to canal irrigation through the
revenue system was that under the *half-assets’ rule on which
revenue assessments were based, landlords automatically
realised half the increase in rental assets resulting from public
expenditure on canals. Moreover, they realised the whole of
any subsequent increases in rental assets for the duraton of the
period of settlement. With canal irmigation projected to expand
considerably, this was in itsell unsarisfactory to many officials,
but the problem was heightened at this time by the imminent
switch from tempaorary (thirty-year) to permanent settlements,
Under the proposed system, a large proportion of the profits
arising from canal expansion would be surrendered to the
landlords in perpetuity,

Az a response to this predicament, a group of canal and
revenue officers, prominent among whom was A.O. Hume,

! Baird Seich, Ravear Repards o e Gagger Caval, p. 4.
® Movensenis in water rates aver 1he perioed are shown in Figure 3.
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proposed a change in the system of revenue assessment. The
syatem they advocated involved the exclusion of the influence of
the canal from the process of assessment, and the baging of the
water rate on more or less commercial principles so that a
‘permissible’ level of the profits due to canal water could be
collected directly.?

The argument in essence was founded upon the same kind of
fundamental principles that had provided the basis for the
revenue systems; indeed the analysis developed along the same
lines as the debate over the dectrine of rent and the land tax. To
those in favour of direct pricing, the surrender to zamindars of a
share in the returns 1o state investment was unacceptable. To
them, water, like land, was considered a natural monopaly, the
payment for which was strictly rent. By this formulation, if the
owner of one factor, land, was not the owner of another factor,
water, then it did not follow that the rent recoverable by the
landowner should increase. Where, they argued, the land-
owner had dug a well on his land, he was entitled — as owner of
both elements of production ~ to a rent enhancement which,
although practically merged in rent, was strictly divisible into
the old rent plus the return to the improvement. By such an
argument the state, as exclusive owner of canal water, was
bound to ascertain and appropriate the full water rent, only
reducing it o encourage the cultivitor to use the water or where
there was excess supply.'® The scheme, they insisted, could be
" implemented by assessing as irrigated only land irrigable from
wells and classing the rest as ‘unirrigated’ for revenue
purposes. Water rent levels could be determined by exper-
mentation on a regional basis,

Leaving aside the theoretical justification for the new
scheme, there were, its advoecates claimed, sound practical
arguments in its favour. For one thing, it would permit the
pursuit of a more flexible policy towards distribution:
adjustments could take place without endangering land
revenue; and failure of canal supply (or the need to withdraw it
for health reasons) could be accommodated without the
complications of revenue remissions. The existing canal

* A basc statemnent of thas argument was pehlished anorymoudy: 'Ganal Hemi v,

Land Bevemue’, Caloales Seview, a0 | 186g), ppe -4
= fhid., pp. 1516
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irrigation distribution pattern — effectively locked into place by
the structure of land revenue pavments — could then be
adjusted with a view to achieving specific aims, among them
realising a higher return.!! Higher charges would encourage
careful distmbution of water and prevent the neglect of wells
and other irngation sources. It was also, it was claimed,
sell-evidently more effective than either temporary or perma-
nent settlements in coping with the extension of cultivation
after settlement, since at least a full water rent was obtained if
canal water was used on newly broken land.

When, in January 1865, revenue officials gathered at a
special Agra conference to discuss the problems posed for the
system of land revenue assessment by the spread of canal
irrigation, it certainly looked as if the new svstem would be
taken up. It undoubtedly had the backing of the Governor-
General, who had stated earlier that theorencally it would be
best to assess land according to its 'natural productive powers
and capabilities without regard to artificial irmgation” and to
leave the water rate to be fixed according to the ‘additional
fertilising properties’ of canal water.” In fact, the Government
of India was known to be considering the idea of grafting what
was effectively the new system onto the old through the use of
two scales of water rate; one for villages already assessed at a
higher rate as a result of the canal, and a higher one for those
where the land revenue had not yet been adjusted to take
account of the canal. Recognition would thus be given to
cultivators whose rents effectively incorporated an element of
water rate. Not only would such a system allow permanent
settlement to proceed without invalving serious loss of future
revenue as canal irrigation increased, but it would permit water
rates to be raised in line with the central government's wishes, "

In the event, despite the broad support for a change in the
system, the existing arrangements emerged intact from the
Agra conference. This outcome was mainly due to the firm
18 The sutheors of the Calneile Redne artiche wers generally m [awnier of rediséribution

(50 s 1o et “whaolubely [H're!l'@hutrﬂumimﬂuﬂm]nuﬂht wter”}, thowgh they

added: ‘Politecally, and we cven ventore to think commercially, & modified

distriburion of the warcer sappdy along the whale fine of the canal seeoms imperative,’

Thid., pp. 1vh=17.

" fhid., p. @, chieg GI FWD Resolution, 15 Auwg. 186y
i Fror detaibs, ace dbid., p. 3
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opposition to the proposal on the part of the Lieutenant-
Governor, Sir William Muir, supported by another senior
official, Auckland Colvin, Muir declared that he was “satisfied
with the present system’, which was the ‘matured result of the
experience of many years’ and was well understood by both
officials and populace. He obhjected 1o the proposal not only on
the hasis of envisaged practical problems — among themn that of
the assessment becoming more ‘a conjectural process of
guessing what might have taken place without the canal” — but
also becanse, while he accepted that the present diversion of
profits from state works to zasindars was “unfair 1o the public’,
from the NWP Government's point of view ‘it would be neither
just nor palitic to withdraw from the land-owners the whole of
their share of the profits in the shape of increased rents'." Nor
did Muir accept that the alternative proposal would realise the
sum relinguished as a component of the revenue demand,
arguing that there were limited possibilities for increasing
direct water rates. The commitment to uniform rates over
geographical areas, the desirability of using up the supply, the
lapse in well arrangements caused by the canal (along with the
physical destroction in some areas), and the canal’s role in
times of drought = all imposed a constraining influence on
pushing up rates significantly. A margin would still remain,
and the zominder would no longer be bound to release even
half."* Muir's preference for the existing svatem meant that the

returns to canal irmigation would remain entangled with the
liand revenue, The state was thus going to have to continue o
share the benehits of the canal with the femindars.

In the light of this decision it was clearly going o be difficult
to proceed with arrangements for permanent settlement in an
arca of rapidly expanding canal systems. Permanent sertle-
ment, even under the best circumstances, involved a ‘grear
financial sacrifice’ on the part of the government, and
settlement operations in these north-western districts during
the 18608 were making it clear just how large this sacrifice
would be. Cadell's report on pergana Kandhla (Muzalfarnagar)

" For a summary of Muir's position, see WWPED Bev, Say 0588, 1o

1% Uprar Pradesh Smie Regional Archives, Allahshad {hereafier UPA{R]), Fiben of
Wieerut Commr., Depe. v, File /186, Ser. 17, "Tmigation Worka in Imdia®, Note by
W. Muoir, 1o May 1865, p. 5
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showed that the recently introduced canal irrigation was far
from achieving its potential, and that even where estates had
guickly improved their cultivation standards, ‘so much
consideration was shown at settlement, in order to avoid the
evil effects of o sudden a rise, that the demand was raised so
cautiously that even now there is a large margin for
enhancement’." The same sitnation applied in the case of
Bulandshahr: "Whatever the loss from underassessment may
now be', the Meerut Commissioner wrote o the Board of
Revenue, ‘I am quite certain that the logs twenty years hence
would be enormous . . . The district is in a transition state, and
this 15 not the time for permanent settlement."’ Faced with such
a proapect, the Secretary of State duly decreed that permanent
scttlement should be withheld in areas likely o have canal
irrigation within twenty years, or where the extension of
present systems was likely to cause an increase in existing assets
of 0% or more, '

Even the system of temporary settlement was ill-designed to
cope with conditions of rapid change, however. The prospec-
tive revenue loss was undoubtedly reduced by the decision not
to opt for permanent scttlement, but the problem did not
disappear, since in the case of irrigation expansion after
settlement, half of the resulting increase in assets was
relinguished for up to thirty years. To get round this problem,
Muir himself, in 1865, proposed that a system of quinguennial
reassessments be adopted for villages where canal irmigation
since settlement had increased by 20% ., He suggested that the
‘wet' rates determined at the previous settlement should be
applied to such land. Although this proposal did not meet with
the approval of the Secretary of State — whose main objection
was that it constituted an interference with contract® - the idea
W iRepart om the Permanest Settlement’. po 6, n Cadell, Mapafarmagar S8 {1882). The

Judicioias {revenue) rate enbancement was apparenily accenduated n terms of i

effet upon revesue assesament by the senlemest officer’s praciice of classing s

wirt” fior Feveniue pueposes only the land scrually irrigated i che meansresment year,

this reconding as ‘dry’ some of the land which was ‘irriguble’ aned which received
witler i the eowrse of & rotstbonal cvele. Buch ermors were comsnom prior i the
catablishment of mare systemaise pracedures,

i oted i CLA, Dansell, Balandstake S8 (1850, p 10,

" NWE Rev., Junc i85, g, St of Saee 10 Gl, g5 March 1863,

1% Cither ohjections were that # was overly mechasdatic, entailod a virtually permanesit
seitiement stall, amd was likely sobose ks much direet water revenue by dascouraging
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of some form of interim arrangement to stem the loss of revenue
was revived by Calcotta following a report favourable to the
notion by the Inspector-General of Irrigation, and following
the gleaning of estimates as to the size of the losses which would
otherwise be incurred,®

The scheme which resulted, and which was incorporated in
the 1879 North India Canal and Drainage Act,” involved the
levying of what was called an ‘owner's rate'. This was a levy
made on proprietors in all estates into which the canal had been
introcduced for the first time since the previous settlement. The
levy amounted to a proportion {one-third) of the (occupier’s)
water rate. In point of fact, the levy = which was determined by
the Lieutenant-Governor in consultation with revenue and
irngation officials ~ was inherently contradictory in terms of
fundamental principles: it was strictly part of rent, yet it varied
according to the water rate, which was an clement of
production cost. Moreover, although the device did produce a
levy which bore some relation to the profits derived from
irrigation, and to the land quality = since it was based on a scale
of charges for canal water which were broadly calibrated
according to crop value - it was irritatingly uneven in the way it
fell upon the cultivating community.® The most obvious
manifestation of this was the way in which the new system took
no account of villages which had imereased their irngation, being
confined — for ease of administration — to villages newly in
- receipt of canal water. From a financial viewpoint, it was not
even satisfactory in the villages where it could be applied, since

irrigatkon & it reallsed through laed revense increases. Bee NWEPEQ Rew., May
1HEH, 14,

® Figures rom Bolsndihabr showed thar, a3 result of ihe copansion of imgation
tines aritlement, e mverage k 1t e acre rocordod s irrigatod in
iHgo—i was emly arcund un-:-qmnn—ul'rhnr i hﬂh.:lnnpur # = tract, where the
irrigation waa well established a1 settlement, The Bulandshabr settloment had
taken place when only 25% of the irrigated area in 1§70-1 was actually abde o
recrive canal water. The enhancemenis per acre were fourieen emnar in Sakararpar
as againgt four s in Bulandshahe. IRR rifr-2, po 2y,

U Befe red to hereafrer s the 1873 Canal Acr.

o Proprietors whoss enamt-cultivators esed Sow irrigation (which bore o higher
water rate), doobde-cropped their imigated felds, or lived in areas where the
water rates were higher than elsewhere auromatically made a larger owner's rate
payment ihen those cubtivators who wsed lifi irigacion, singls-cropped their canal
fekds, or Inved on the svicems winh lower mtes.
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it was found that the mechamstic levy fell short by about a
quarter of the sum which ‘might fairly be claimed’ under the
‘half-assets’ rule.® Nevertheless, the ad foc device was regarded
as the best available, and was adopted in the Punjab as well as
the UP, The best alternative, a charge based on the quality of
the land receiving irrigation, would have been expensive 1o
admimister. For all its contradictions and defects, the owner's
rate was cheap and simple to operane,

The adoption of the new levy effectively submerged the
debate over the form the charge for water should take,
particularly in relation to the land revenue system. It surfaced
again in the 188os only to sink permanently from view shortly
afterwards. The basic view of the then Licutenant-Governor,
Sir Auckland Colvin, had not altered since 1865, when he had
given Muir his support in this matter: no system had been
devised for assessing the profits derived from canal irrigation,
as distinguished from profits due to all ordinary causes, which
did not involve either serious administrative difficulties or a
failure to reach more than a comparatively small share of the
profts liable for assessment,™

Entanglemen! constrainty upon pricing adjusiments

Omnce it was clear that the overall revenue system was not going
to be adjusted so as to separate from lamd revenue the elfect of
canals, the encrgies of those with an interest in canal pricing
policies were devoted to bringing about the adjustment of the
direct rates within the constraints imposed by the revenue
systemn. Their focus, in essence, was now more specific, and had
switched away from the zamindar to settle upon the actual
cultivator,

Of the three distinct sources of pressure for higher user
charges which can be distinguished, the Government of India
was the most persistent. Its reaction to the 1863 reduction of
water rates marks the beginning of its long campaign 1o have
the rates increased, The Governor-General called for ‘readjust-
ment and general increase’ of the NWP canal charges and
insisted that ‘such rates as are shown to be fairly chargeable

™ NWPERD Rev., May 1BBH, 10, W i,



Pricing 1bg
having regard to the just claims of Government to a suitable
return to the capital sunk . | . and to the known capabilities of
theland . . . should be adopted at once, and generally increased
by degrees as the occasion allows® ™ The government’s concern
to ‘obtain for the general taxpayer, by whom the capital is
provided . .. the full value of canal water'* was behind its
resourcefulness in secking ways of pushing up canal charges. [t
even attempred, in 1869, 1o have inserted in the North India
Canal and Drainage Bill a clause permitting the levy on
irrigable land not actually taking water during a particular
season. The precise amount of the levy was to be fixed so as wo
give a 7% mnet return on capital. When this proposal was
rejected by the London Office,” it devoted its efforts 1o
enhancing water rates to levels based on the principle of ‘what
the market will bear”,

Although their reasons differed markedly from the Govern-
ment of India’s undisguised concern to improve financial
returns, many revenue officers, too, in the early 18708 argued
the case for enhanced direct water charges within the existing
pricing framework. There was broad agreement that existing
rates were wasteful of water o the detnment of distribution
efficiency, standards of hushandry, and land revenue; and that
the rate structure should be adjusted o encourage the more
careful application of water (perhaps even by encouraging lift
irrigation), and should attermnpt to exclude the watering of poor
" soils since the water could be more efficiently used on better
soils elsewhere.™ Their arguments were given greater force by
the conviction that careless use of Aush canal warer was
compounding the emvironmental problems so obvious to
observers in the 18708, Not every officer, however, went as far

= PP B6s, xRais. Reeaiem b the Geormammt of fnsia Pablic Warkd Departmml Relafios e
iy Camals pf the Marik-Werirn Prosioce, p. 443

® Daoted in Aaport of the Indian Tasetion Enguiry Conomitier, 1a0y—4 (Madras, pgefil. p
104),

i The proposals and objections o them are montaised in PP o870, um, Repor? ae
Trrigation Warks in fadis, pp. pb-f, Secof Btate en G0, 1o Jan. 1870, The Secretary of
Sinte agreed in principle with obitaiming a foll retum from users, bot feln it iniguoitous
thar ike caltivarors should bear the altimare burden of cost overruna, msccurase
demand projections, and so on

® PA, BOR, Canel Shell, Box g, Fide 8, Memorandwm by W_H_ Smah, o May 1874,
pp =7,
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as Edward Buck, who insisted that the only way o avoid
‘over-irrigation and consequent deterioration of the soil . . . in
the wake of the canal’ was to raise the rates to "a level which
could only be paid on manured lands’.® Nor was there much
support for those few revenue officers who wished to turn the
clock back and use price enhancements to promote a return to
using wells. The Saharanpur Settlement Officer, for example,
was pleased — if probably mistaken — at signs in parganas Nakur
and Gangoh that ‘the recent [1865] enhancement had happily
driven the people 10 use some of their wells again’.®

Canal officers, two, frequently looked to rate enhancements
to check apparent trends they considered undesirable. In the
early 18705 increases were proposed for the sugarcane water
rate, ‘partly with a view to checking the increase of this crop,
which has spread rather beyond the culuvator's powers of
tillage'." A decade later such an increase was still being sought.
The spread of cane cultivation, encouraged by more efficient
processing methods, appeared to be interfering with the
irrigation of grain crops. An engineer on the EJC, arguing for a
doubling of the cane rate, described the problem:

Mo matter what the perniod of the year a full demand comes on, some
35,000 acres of sugarcane have o be watered to the prejudice of the
other crops . . . In 1878 | watched the effects of the sugar demand on
the Eastern Jumna Canal. [ found it interfered considerably with the
rahi crops, the early and late maize, and the rice.

At the same time, other officers were concerned that the low
existing rate on indigo was likely to induce its expansion in the
northern districts. The Superintending Engineer on the EJC,
for one, noting the way in which indigo cultivation could be
‘forced upon the tenants to the detriment of sugar-cane’,
reflected Chief Engineer ].G. Forbes® concern that, whether or

= NWF PWDIT), Sept. tA73, g See abeo L'F FWDIT), Feb, 1008, 1, E. G Bock, Noie
on Fernibizarion of Sub-Himalayan Lands by Alluvial Depoaly; asd I8% rd—g,

=5

# L Poer Wiynne, Sohereafar S8 (187 1), pp. 989, 5o advantagrous wern the canals s
comparizen with wells that even in Cawnpore the cshinaton were “ready oo pay
three times the schedude rate pravided they get ansl waier in :prl:-ﬁrmm o thear
wells’, (Repart of the frrigation Cagfenme, 11, Dircarsion, p. se, Mobe by NF. bMcLeod )
It was lefi to noo-price ‘debarring” straiegics (dsoussed in Che 4 above) to attempd
to preserve well irmgation.

U IRR ifrr-r, pp. v, B IRR o8acr, poosd.
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nat it was desirable for indigo to spread in areas where canal
water had not yet been devoted to other crops, it was not
desirable that excessively cheap canal water for indige should
oust the established pattern of cropping on the EJC:

It is 1o be hoped that the attempt of the manafacturers o introduce
this dye into the upper parts of the canal may not lead to any farther
increase, since, broadly speaking, it can only do so by elbowing out
other crops which bring a beter return 1o Government, and by
octupying land that might be utilised in increasing the food produce
of the country.®

Despite, therefore, the 1865 enhancement of rates which
resulted from the Government of India’s intervention, it is clear
that the rates were still widely considered o be too low, and
higher rates than those generally prevailing were indeed fixed
for the Agra Canal and the LGC when they opened in the
18708, The adjustment, however, was a relatively minor one.
Lift rares were kept at the same level as on older canals, with
flow rates being twice rather than 14 times the lift rates.™ This
somewhat unimaginative change was felt to be justified in the
light of the clear evidence that the difference between lift and
fiow rates was too narrow, given the differential in labour costs.

Higher rates, of course, could be instituted on new schemes
with a minimum of complications. On established canals there
was the question of whether increased direct charges for water
- would entail reductions in rent {and, therefore, in land
revenue ) due to the fact that the two had become entangled. As
it turned out, the whole thrust of the Government of India’s
attempt to have the rates raised involved the search for ways of
hringing about increases which could not be opposed by the
local government on the grounds that they were unfair w
cultivators whose revenue assessments had been affected by the
canal, The quest for a “legitimate’ rate enhancement involved a
prolonged and intricate chess-like game played between the
authorities in Caleutta and those concerned with the day-to-
day administration of the province and its irrigation.

B IRR e, pp. o 19, 100,

¥ For more details oo adjustmems to occupier’s mies since 184y, see Ansari, Eovwomics
and Jrrigahon Rater; and Beport of de freigafion Baber Comemilter, Llndind Prosisos
[Locknow, 1a3a), pp. 12-24. (A oy of the luiter = available at the Central Design
Directorate, Uttar Pradesh Tmigation Dept., Lodkmow. )
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Omne important round in this interesting contest took place in
1879. The Government of India elicited an enguiry in the NWP
into the possibility of moving the water prices on the older
canals into line with those on the new canals. It reasoned that
unless it could be shown that the flow-lift distinction
constituted a recognisable element in the determination of land
rents, there was no reason why the How rates on the older canals
should not be raised. The investigating officers, W. Irvine and
E.B. Alexander, could not, as it turned out, detect a systematic
link between the mode of irrigation and rent levels. Each
settlement officer in the Central Doab had, noted Irvine, ‘paid
no regard to the character of irrigation in his assessment of
irrigated lands'. ‘Little doubt can be entertained’, he con-
cluded, “that up to the present, rents are paid for irmigated land
without regard to the source or comparatve cost of bringing the
water on the land.’” Here, then, was & case where the existing
system of assessment would outwardly seem to permit an
opportunity for direct charges for flow irrigation to be
enhanced: a demonstrable cost advantage o specific cultiva-
tors ot apparent in the determined rent levels ™

There seemed no logical reason why the increase should not
be approved. None, that is, until the Chief Engineer, Colonel
{later General) Henry Brownlow, veiced his reservations, the
principal among which was his concern for specific groups
likely to be adversely affected by such an increase. He agreed
that there would be villages (and groups within every village)
willing to take water at enhanced rates, but that there were
many others, particularly on the EJC, where the rents had long
previously come to reflect the availability of cheap water, and
where tenants could not afford higher canal rates ™ On the
older canals, only for those tracts which had been recently

B NWPED Rev, Nov. tBig, 3o for the entire discussion, see NWPED Bev., Kov
HG, 104

= s wan poambed o on Kb, g above, Buck®s estimane was chat in the case ofsugaresne,
a water rate differemtial berween Kt and Bow of Bs o effectvely represented o
difference of ferty to Rty man-days i b (rrigatkon of ome acre of case o marury

T Brownlow pointed out to the BOE that b some Mesrs pepanis, cultivatan were
frequenly feond who paid the high ment of Ba o e theie ssgasesne fidkds, and
statuiory tenamis who padd the kagh average (all-mound) raie o Ra 19 per agre, In
Bulandshabir, he noted, there were many Thakar and Brahman masnur icnasts
grean difficulties’, MWD Rev., Mairch 1880, a%.
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incorporated into the canal systemn — and thus where rent levels
had not had time to absorb the gaing = could Brownlow endorse
the proposed enhancement.

The Lieutenant-Governor was quick to back the Chiel
Engineer. To lower the rents would clearly have involved going
back on the earlier decision to leave the revenue system
unchanged. [t would have been unpopular with zemindars and
“‘totally at variance with the whole policy of Government'.
Without such adjustments, the tenants — even those in what
was the richest part of the Doab — would be set at risk: “There
was a strong consensus of opinion’, it was stated in the Repor? of
the Board of Revenue on the Revemue Administration for 18801, thar
such a water rate increase *would be prejudicial to the interests
of the right-of-occupancy tenant and would tend in great
measure to reduce him to the level of his rack-rented
brethren”. ™ With the issue set in these terms — and against a
hackground of official concern for the protection of hereditary
land rights — the Board of Revenue was quick to move into line
with the stance of the NWP Government. “This virtually ends
the discussion’, they informed the latter in 1581, ‘Nothing but
the muost ahmlutt and pr-m‘.mg necessity could justify the
Government in even running the risk ol destroying the
occupancy tenures of these provinces in this way."™

Given the circumstances, the only way the local government
considered it could push up water rates was at resettlement,
" when it could take advantage of the “invariable pause' in rent
increases as landowners attempted to gain a fower
assessment.® Thus it was in 1Bga2 that the rates on the older
canals were moved into line with those of the newer sysiems
{see Figure 5). But the moves and the countermoves did not
stop here. When the Indian Government pointed out that there
was no relation in theory between the owner's and occupier's
rates, and thus no reason why increases in the latter could not
be made, the local government replied that a de facts link existed
and that the owner’s rate was generally levied from the
cultivator, and that tw increase the occupier’s rate would
increase the cultivator’s burden.” When the Board of Revenue
argued that the occupier’s rate was treated by landowner and

= RAR i %o-i, p, ¥, m NWPED Rev., Scpt. tBH), 46
© NWPRD Rev,, Aug 1580, 48, " Ihid
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tenant as a ‘stable factor in the determanation of rent’, the
central government came back with the suggestion that the
upward trend in prices still provided an opportunity to raise the
water rates if it was done quickly, prior to the absorption into
rents of the increased cultivating profits.#

The game clearly became a tiresome one for the UP
Government, particularly when, in 18gg, the central author-
ities nppl:amd to ignore the whole basis of the local
gm:nuntnt 5 Inngautandmg nppmnl:mn to rate enhancements
by requesting a further investigation into the profits of various
crops and the comparative irrigation costs, the results of which
were = along with experiments in raising rates = to be nsed o
justify higher charges. Apart from being administratively
m-lxrmrl:ml:nt, the local government considered that the
exercise would be unproductive bevond pointing to the *well
known facts that Hush rates are comparatively low, and that
irrigation from canals is cheaper than irrgation from wells® ¥
The UP Government continued to mamtain that it would be
‘impaolitic’, given the interdependence between rénts and water
rates, to disturb existing arrangements. The most that Indian
Government pressure could achieve by 1003 was the tentative
agreement of local authorities that some increases might be
instituted when the crop prices improved. "

T'he chief reason, then, for the persistence of a system of low
direct charges for canal water stemmed from the political
* priorities of a provincal government unprepared to break out
of an historically derived revenue structure. But it is clear, also,
that the irmgation authonties came to have little faith in the
practical usefulness of a high price strategy. There were those
within the department who argued in the early 18708 for water
rate adjustments to influence imgation/crop decisions, but the
Chief Engineer during the key development phase of the 1870s,
Henry Brownlow, oriented canal policy away from the kind of
high price policy this implied, Brownlow was opposed to the
idea of restricting irrigation to the best soils and cultivation,
since in the Doab this would not lead to the use of the full
supply. Rabi crops, especially, for which water was often taken
to improve yields, were notoriously fickle in their need for water
[a3 the variation in irfgation demand in Figure 4 shows), and

RLP Rev., Feb. 1904, 109, AP Rev,, Feb. 1gny, 86 H Jhid
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Pricing 177
higher rates would encourage more cultivators to hold offin the
hope of rain. On the cost side, Brownlow's view was that there
were problems in secking out the ‘best land and highes
market'; such a policy would entail not only higher distnbution
costs, but larger water losses through evaporation and
percolation as water was led around in search of the best land =
Any attempt to-achieve economies in water use by encouraging
lift irrigation through the pricing structure would only add to
the loss of water as the supplies were held up in the channels, as
well as being a burden on irrigators.*

Brownlow firmly rejected a high price-limited coverage
strategy in favour of a low price-wide distribution one. As will
be shown in the following chapter, this was only in tune with
the irrigation policy decisions made around this tme commit-
ting the department to maximise the extent of coverage of the
canal system. In effect, this meant that the irrigation service
would ‘look for larger revenues from khanfl irmigation, as the
mare highby-priced crops oust the less valuable grain crops’.*
The highly priced crops would bring higher and proportionate-
ly less variable canal revenues. Pricing was thus rejected as a
means of controlling the distribution and use of canal water.
Reckless cultivation — the subject of so much interest from
revenue officers — would, Brownlow argued, work its own cure.
Except on sanitary grounds {as in the case ol rice), he was 'very
averse 1o checking the increase of any crop by the imposition of

"higher water rates'.® Although there were several revenue
officers still advocating that water use be influenced through
higher charges, there were others who agreed with Brownlow.
Alan Cadell, reflecting on conditions in Muzaffarnagar, came
to the same eonclusions as the Chief Engineer. “The limitation

# A Bt was, estimates pui the propariion of ihe waber entering the syabim wisich
acrually reached the cuftvaiors” Belds at 50%. Sec Badkley, fmpatian Weeks, pp
FFo=T.

= NWPED Rev., March 1880, =3, Neote by Col. H.A. Brownlow,

LU TS T W JRR r&n-g, p. 6,

Fagure . Growth in irrigated area and relationship between rainfall
variations and seasonal movements in irmigation. (Sources: “Sum-
mary of Indian Rainfall for Fifty Years, 1875-1g2q", Memairs of the
Indian Metesrolagical Department, xRvin {1g2B), pp. 15=108 passim;
irrigated arcas taken from FRR, various vears.)
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of irfgation’, he wrote, ‘must be affected not so0 much by
prohibitive rates, which do more injury in poor tracts than good
in rich neighbourhoods, but by prudent distribution of canal
water.,"®

Cadell suggested distribution based on a fixed proportion of
village cultivation; Brownlow preferred limiting the time water
was available as a means of inducing economy. Both
suggestions played their part in the way water was distributed
and used, as will be shown in the following chapter. The
important paint is that price was rejected as a distributional
control, and that from the 1870s there was hittle support from
the Irrigation Department for the Government of India's
ongoing attempts 1o achieve enhancements in the overall level
of charges.

Apart from the 1892 increase of flow rates on the older canals
up to the levels prevailing on the LGC and the Agra Canal, and
the 1879 increase in the rate for rice, the level of direct water

s remained static from 1865 to 1905 (see Figure q). The
changes that did 1ake place in 1905, though entailing general
increases in wheat (from Bs g to Rs 4 for flow and from Rs 14 1o
Rs z for lift) and sugarcane increases for Saharanpur,
MuzaiTarnagar, and Meerut (1o Rs 1o for flow and Rs 5 for Lift),
were, taken overall, far from representing a victory for the
central government. In fact, several rates were actually
reduced so as to encourage “approved systems of cultivation'.
This was the case, for example, with the reductions in cotton
and fodder rates. As the Director of Agriculture explained:

The rate for early sown cotton i now only Bs 2 and rates on fodder
crops are also low to encowrage stall fesding of cartle. The
Agricultural Department have alwayvs urged the great advantages off
cold weather fodder if amimals are to be kept in proper health and
condition. The ideal which has been aimed at is an early sown cotton
followed by a fodder crop for catde . . . The real disadvantages of

S UPA, BOE, Camal Shalll, Bex =, File & A Cadell, 'Mote on the Eshanceniens of
Canal Water Eates”, n.d., para 14 Cadell poimted our that, i his view, 3 high raie
pobicy would endanger the contnuation of what he ssw a8 the destrahle practice,
pasticullarly noticeable smoeg the Jam, of aking the het erops amd cubtivation
wronid the entire holding, chereby manuring viemualy all the land inmesson, Thos,
he comsidered thas w chasge kigh rates “whils che special obgect af reatricting cane
and petson o @ small ares of very highly masured lard womld be to attempt 1o
chamge the sysiem ol agricelmee of the Upper Dok’
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pushing & commercial erop such 49 cotton are thus to 4 large extent
iinimised.

While the reduction was also intended to give rise o the
production of "enough cotton of the medium guality to be able
at least to supply the requirements of the local industries at
Cawnpore, Hathras and other places in the UP' it was
strongly recommended — as was the reduction in the rates for
indigo = on the grounds that bhanf irngation deposited silt on
the fields, to the benefit of yields.®

Nor, morcover, did even the sugarcane enhancement
manage to endure. The ensuing seasons were difficult ones for
the morthern distnicts, with sugar-waterings and profits
stretched thin by excessively dry conditions. Under pressure
from the Muzaffarnagar-based Zamindars® Association, the
Incal council reversed its decision in 1908 - just as it was to do
again in 1924, when it had attempted 10 raise the water rate for
sugarcane to Rs 12.¥
The rigidity imparted 1 the system of direct rates by the link

with the land revenue system meant also that the structure of
rates changed only minimally, In fact, the broad pattern of
charges throughout the period continued to be that of the rate
structure determined in the 1 #60s. Onginally crop area changes
were roughly calibrated according 1o the profitability of crops
and the amount of water they used. This rule-of-thumb guide
 was still operative at the end of the period.™ Water rates for
commercial crops, initially set low to encourage demand,
remained low except where specific circumstances produced a
congensug in favour of change, Rice, for instance, had its rate
enhanced in 1879 due to its undesirable ecological conse-
quences and to the related outbreaks of malaria; indigo rates
were reduced in 1905 inan attempt to counter the dramatic fall
in its cultivation around 1900, Some rates moved more into line
with the original aims of scaling the charges to reflect the

B Rev., March 1918, 5z, Moee by H.E.C. Hailey [Dir. of Agricslvare]; see &lso |.
bhacKenna, ‘Noses on the Fodder Problem in Dndis®, A0, o Ogagh, poogs
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amount of water used and the cash value of the crop: gram and
peas, for instance, were bracketed with wheat until 1gos,
although they frequently took only a single watering and
fetched much less in the market; pale, literally a single
preliminary watering given to often non-commercial crops to
assist field preparation or germination, was only redoced to the
lowest rate in 1623, having until that time been charged at the
full crop rate. Given the constraints on raising the rates it is not
surprising that the structure of the rates was altered so little.

Experiments in polwmelric pricing

In theory, most of the problems ansing out of the way water
was used, and which many officials considered could be
alleviated by price enhancements, might have been best
tackled through a change in the form of water charge. The
crop-acre charge, varying according wo the general level of
profits and water use associated with each crop, and divided
according to whether the water lowed onto the fields by gravity
or had to be lifted there, was particularly unwieldy as a tool for
encouraging economy of water uge. Engineers had long been
aware that charging for water according to volome taken would
clearly have solved many of the problems relating to the
waateful use of water and led to increased output per unit of
supply. Baird Smith’s early 18508 held study of Italian
irrigation systems suggested that selling water by volume from
the distnbutary bank was technically feasible, and that a
modified application of the medule magistrale used in Lombardy
would be suitable for adoption on the new Ganges Canal.®

Although experiments with a local paimana or module system
were conducted for a number of years, the inmovation did not
prove a success, Central vo its failure was the fact that no simple
sluice had been invented which gave a uniform discharge inwo
the village channel when there was vanation in the water levels
in the distributary. A further technical problem was the
tendency — particularly in the nearly slopeless Doab diserices,
where the water velocity in the rafbahar was often insufficient to

= K. Baird Smith, ftafios frmipation: 4 Sepant o ohe Agrioiarad Conditionr of Piadmeaar and
Lembardy, aed edn, vol 1 (London and Edinburgh, s8ssl, pe 3.
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keep the silt suspended in the water - for the module to silt up.*
There were problems also in preventing the modules from
being mterfered with. On top of these technical difficulties, and
no doubt partly because of the uncertainties engendered by
them, cultivators not used to canal imgation were reported to
be suspicious of the module and unable to equate measures of
water volume with their specific irrigation requirements. A not
inconsiderable part of this consumer resistance must have
originated in the absence of any attempt, for sound practical
reasons, to sell to each peasant individually. This, of course,
compounded the conceptual problem for the cultivator (of
having to deal in water quantity) by bnnging matters of village
political economy into the division of the available supplies.”

A second-best solution, which retained vestiges of the de-
sirable attributes of volumerric charging, was enthusiastically
promoted from the mid- 1860s until around 1874, when it too
was effectively rejected by cultivators for reasons not very
dissimilar to those which scotched its predecessor. Like the
paimana system, the sale of water by contract had its
counterpart in [taly, where a sum per measure of land formed
the basis of contract.™ A village, or part of a village, which
signed a three-yvear contract received a reduction of between
14% and 18% on the average total sum paid as water rates over
the previous five years, On payment of this annual amount,
those accepting the lease were free to irrigate according to their
needs, subject only to the size, number, and position of the
outlets remaining unchanged.® As far as the canal authorities
were concerned, the new system not only provided an incentive
for users to economise on water, expand irrigation, and switch
o more valuable crops, but promised significantly o reduce
administration, since it obviated the need for detailed measure-
ments as a basis for the assessment of water rates, minimised
the need for supervision, cut the costs of rate collection, and

% For detadls, see PREC r18-r, pp. 25-5; and Swinton, Bapeet aff il Commiliter o Lie
anger Camal, p. 3.
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* Leases (lor periods off wp o twemty yoams) had beoon adepbed cempomanily on the
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systemn. See [IC, pogo.



182 Caral srrigation i British India
reduced the opportunities for the abuse of power by petey
officials ™

By 1867-8, around 65,000 acres on the EJC wereirrigated on
three-vear contract leases. The gains to such villages appeared
considerable, According to official estimates, I some years,
due to coonomy in water use, contract villages paid rates more
than 40% below what they would have paid under the
measured crop rate svstem. So generally advantageous did the
scheme appear that some officials even advocated refusing
water except on four- or five-year contracts ¥

It was over the division of the gains from reduced water
charges, however, that the hopes for the contract system were
dashed. ‘The total want of all co-operation among the
inhabitants of any one village seems now the main difficulty’,
wrote 0.5, Moncrielf in 1866, “They will not decide among
each other, how much each person is 10 pay, so that despite
manifest advantages to themselves, it i3 only after long
inducement that any will enter into contracts.™ The problem
of profit distribution was particularly pronounced among the
co-partners in the large bhsiachara villages which predominated
on the EJC, Arranging contracts with such villages - some of
which contained 1,000 sharcholders — necessitated making
agreements with a few representatives.® These were the men,
usually the dominant culrivators, who were able 1o 'appropri-
ate, in whatever form, more than their fair share of the profits of
irrigation, while the weaker shareholders find themselves
called upon to pay up their share of the contract money . . . but
do not obtain their share of the profits’® Numerous petitions
were submitted to canal officers on this score, but the matter
was legally outside the junisdiction of the Canal Department
and recourse had to be had to the civil courts, where legal

=P gER L, Faethe Regort &t fadiae Fomine Conmtises, with Fracmaings, Exidmor
sl A ppendices, ol ﬁppﬁuﬂu v, 'Extracts fram the Records of NWP Irmigation
Branch, selating 20 Cemiract [rrigaibon an the Esstern Jumma Camal’, p. s
{extraity from Revesue Repores for 1861-3)

® id., p g (extrnct from SE's Review of BJC Revenus Report for 1868, para. 26),

B flad,, p &3 (exract from SEs Review ul'l.;liﬂ Hevenue Keport for a7 1—a, pam. 11},

9 ind., p. 390 (extract fom B]C Bovenus Beport [or 18606, para. gl.

“MNWE FWIHI fume 1875, 10, Note by Nasir Ali Khan (ormer Depuaty Magistrace
of Meerot district}, 2g March 1873, For more desails on the fxilune of ke contrace
system on the EJC. wee NWE FWLDILL June 1879, 1=11.
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expenses further bit into the profits,. When the contracts of
many villages expired in 1870, those with a large number of
shareholders and a large area of irrigation did not apply for
renewal. Moreover, while the number of contracts on the EJC
fell from o7 in 1Bbg—70 to 83 in 18%0-1, the scheme was
greeted unenthusiastically on the Ganges Canal, where the
greater abundance of water meant that *people get as much as
they need without the necessity of economising their supply™.®

In the end, as a senior canal official remarked, it became
‘scarcely possible to find an argument in favour of retaining i,
as far as the benefit to individual cultivators’ was concerned %
Some pondered for a time the idea that the interests of the
individual cultivators in this matter should not give way 1o "the
more important principle, which every wize Government will
strive to establish, of rendering the people, as far as possible,
independent of their rulers in small matters of wvillage
government',” Others were more forthright: *IT they are such a
quarreisome, impractical set that they cannot avail themselves
of our offer; and prefer to pay a higher rate for the privilege of
Government interference, it is no business of ours,™

The failure of the contract system constituted, at least in
part, a reflection of a cultural milieu centred on the EJC tract.
The momerous biaiachera villages generally possessed a greater
degree of egalitarianism and of anarchic decision-making than
zamindari villages. Similar, in fact, to the contrast drawn by
" Robert Chambers between the socially and economically more
egalitarian 5n Lankan villages and the clearer hierarchical
structures typically found throughout India® To Dr Cham-
bers, the anarchy present where economic power is less skewed
produces a need for tighter burcaucratic controls on irrigation;
whereas the more centralised power balance in hierarchical
systemns enables irmgation o proceed with less disruption from
conflicting groups. In this context the failure of the contract

@ NWEF PWINI), June 1875, 6, BOR w NWP Govr, 25 Mo, 1872
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system in a region substantally composed of Mhaiachara
communities ought not to be surprising. Certainly, observers
noted that the "Mahajan proprietors” had shown their "superior
shrewdness' with respect to entering contracts, while the
Meerut Deputy Magistrate was sure that “such difhiculties' as
had occurred in bhaiachara villages *would not oocur in a pure
gemindaree estate’.™ This would especially be so where the
dominant party possessed, in addition, the sort of guasi-
proprictary right over the village kelaba {outlet) described in
the chapter which follows. As it was, in the bhaachara villages
the costs of conflicts simply outweighed the concessionary
element in the pricing, and so gave rise to a demand for the
government o resume its former role in water distribution and
rate collection as an alternative to additional leverage being
placed in the hands of the powerful willage factions. This
rejection of the contract system marked the end effectively of
the attempt to link water charges with volume alone rather
than with specific patterns of use.

Effects of pricing policies

Together, the wider politico-administrative context and the
specific practical concerns of the Canal Department contrived

to bring about a situation where low user charges were
maintained on the Doab canals. The state, as mﬂ-llﬂ'l.‘.d:l-lmt

supplier, took, in direct revenue, a relatively ::mll] proportion
of the typical mcr:mmul vield value. What effects did the form
of pricing, and the structure and level of water charges, have
upon the demand for irrigation, the way irfigation water was
used, and the distribution of its benefits?

Form of pricing

There s clear evidence that the spread of canal rrigation was in
places held back as a direct result of the entanglement of canal
and land revenue systems. Settlement reports abound with
references to zamindars who prohibited their tenants from
taking canal water to their fields in the years leading up o

# NWE PWEKT), Jumse 1879, 1o, Moce by Nasir Ali Khan, og March 1875,
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resettlement, so that their revenue assessment might be kept
down and they might capture the whole amount of rent
enhancement after the settlement. Tnaddition, the owner's rate
appears similarly to have restrained the spread of irvigation, It
may have been a convenient administrative device, but it
clearly proved a disruptive influence within the countryside,
An engineer on the Agra Canal described the problem:

The chief argument browght against the owner's rate is that, by the
friction it has caused between the Zamindars and Cultivators, it bas
hindered the spread of canal irrigation. The Zamindar must either
get the owner's rate from his tenants or he must pay it out of his own
pocket, and recoup himsell by enhancing the rents of "dry” helds. No
difficulty is experienced with tenants-at-will, as the Zamindar is free
to maake his own arrangements with them. But if an occupancy tenant
refuses to pay either the owner’s rate or a higher rent, the Zamindar
must bring an enhancement suit against the man; and after the rent
has been raised it 15 1o the intérest of the Zamindar 10 prevent his
tenant from irngating, as the smaller the area of ‘dry’ febds irmigated,
the less the amount of owner's rate to be paid by the Zamindar ™

Forbes added that the situation would not have arisen had the
direct charge proposals of Hume and others heen adopted.
Remarkably, he even recommended that, in future enhance-
ment suils against occupany tenants based on canal irrigation,
‘the court decress simply that the owner's rate is to be paid by
the tenant’,

Such a perverse ruling would only have been in line with
reality. Outside some northern tracts (where tenants were
frequently sufficiently powerful to make the owners pay the
charge)}, there was ‘every reason for beheving that the owner’s
rate has been collected from cultivators instead of from
Zamindars', One engineer, Captain P. Manndin, had even
seen the charge entered on the irrigation statements, or parchas,
of individual tenants.™

The retarding effect of the charge on the spread of irrigation
appears 1 have been particularly marked in villages belonging
o large zamindars. Tarauli, in Muttra, was just such a case. The
canal engineer was in no doubt that the fall in the irrigated area
in this village, from 684 bighas in 18756 to g5 in the following

1 Mobe hrp'{:nl.‘] L. Forbes | tB737), quated m TRE 188-an, B
™ IRR 16, poarl
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vear, was very largely due to the mepme tenants’ refusal o
shoulder the owner's rate.™ Indeed, some of the most notable of
such cases in Muttra were to be found among the numerous
villages there belonging to the temples.™ The irrigation on an
entire distributary, the Hasanpur rajbaha of the Agra Canal,
slumped dramatically in the rabi of 1876 by comparison with
the nearby Hatim raffafa, due to the fact that the villages on the
former distributary were virtually all part of one estate, the
zamirdar of which had demanded an extra twelve annas per figha
ton cover the levy. In Bulandshahr, too, the combination of the
owner's rate system and large estates in the eastern parganes
continued noticeably to retard the deévelopment of canal
irrigation through the 1B8os.™

In what ways did the system of charging for water on a
crop-acre basis affect the manner in which it was deployed by
cultivators? Perhaps the most significant difference between
crop-acre and volumetric rates was that, under the former
system, once the cultivator had made his choice as to which
crop|(s) he wished toirrigate, he effectively faced a fixed charge
regardless of the quantity of water he used. He may not have
had the advantage of being able to divert some of the water
designated for his indigo crop to perk up a nearby juar field
without running the risk of paving a full crop-rate for that
watering in addition, but he was able to treat irrigation in
nominated felds as a fixed cost and to use canal water to the
point where its marginal product was zero. As far as water
volume was concerned, the oser outlay did not reflecr its
marginal value, Inevitably this produced a tendency to
wasteful use of water by cultivators and canal villages with
ample supplics. Thus Le Poer Wynne descnbes how canal
water in Saharanpur, rather than being led around the fields
and permitted to enter on all sides, was generally introduced
into the field at one point and ‘allowed 1o find its way as it best
can to all the corners. The consequence is that the soil is turned
into a quagmire at the end where it enters, is sufficiendy

BENWPED PWIIT), Feb. 0878, Irmgation Bevenue Report 1876=-7, DR paguolazion
LB i

W IR rd8p-no, p 5rE.

WMCE, BOR, wm, 14(c), Ser. 2, T. Saoker, AR Talsil Anugshaby {Bulandshake],
18ig, p. 2. Bee abso IRR rifg-g, po 28; and FER 188<r, pu 34,



Fricing 187
watered in the centre, and quite insufhciently watered at the
other end.”™ The practice was apparently “universal even
among the Jats',

In villages where labour was in relatively short supply
compared to irrigation water, and perhaps land also, it would
not be surprising to find such behaviour, given the pricing
systern. It iz significant that Le Poer Wynne noticed that maore
care was taken to distribute the water evenly over the fields
when wheat was being irmgated, since this crop was grown
during a period when canal supplies were usually limited. ™ [t
should be remembered, of course, that while the crop-acre
pricing system allowed private benefits of the kind described,
there were social costs to such behaviour. A lower output per
unit of water would result for the system as a whole, since such
waste usually meant that other consumers were deprived of a
full supply. There were also social costs incurred 1n the form of
walerlogging.

Omne of the responses w uncertainty of supplies on the part of
those consumers unfavourably placed within the canal system
was to apply more water during their turn than was consistent
with the achievement of high yields. This action gave some
protection against lnsses which would result in the event of &
delay or shortfall in subsequent supplies. The form of zero
marginal cost pricing permitted such risk-averse responses -
though inevitably they were part of the cause of uncertain
" supplies. Again, social costs were incurred in the form of output
forgone.

Finally, with respect to the form of charges used, it should be
asked whether there ia any evidence from the velumetric
pricing expeniments of a distinct pattern of water utihsation.
Senior officials were certainly quick to point out that the
contract villages seemed to water a larger proportion of crops
other than sugarcane, opium, and rice; and that the payments
per acre irrigated in contract villages (lower than non-contract
* illages by one-fifth in bharif and one-quarter in redi) could only
be accounted for by the fact that ‘the cultuvators irrigating
from contract kolabas were more careful of their water, and
by such action were able to make it go further than they them=

™ Lo Pocr Wynne, Sabirenper SR {1871}, p. 150,
™ Fbid, p.1go.
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selves, or others, under the measurement system would have
done’ ®

The latter observation is clearly consistent with what ong
would expect, but an examination of the cropping patterns of
contract and measurement villages shows differences in the
proportions of various crops, but no systematic tendency for the
differences 1o repeat themselves through time; indeed the
year-to-year comparisons suggest no meaningful trend one way
or another.™ [tis difficult 1o draw any conclusions on this issue
gince, even if we assume no bias in the measurement as between
the two systems, there is practically no way of 1elling whether
the character of contracting villages was in any way systemati-
cally different from that of the non-participants. Tenure,
village size, location, reliability of the water supply — all might
influence both the decision to enter into contracts and the
effects of the different bases of payment. What ia clear (and is
dealt with in the following chapter) 13 that significant
improvements in yields, and in net returns from canal
irrigation overall, still relied upon increased reliahbility of
supply. Without this, adjustments o the mode of pricing could
only have a marginal effect.

Structure of water rales

In terms both of the water charge as a proportion of average
crop value, and of the actual price paid per unit of water taken,
there is no doubt that the adopted scale of charges favoured the
commercial crops, In the case of rabi crops, for instance, during
1B65=1905 wheat and gram bore the same canal rate, even
though gram usually took only one or two waterings compared
to wheat's four or five and despite the fact that the price
difference berween the crops in the market was frequently five
to ten seers per rupee. In addition, the practice of charging the
full crop mate once the paler watering had been taken also
worked against the poorer crops. The effectively high-threshold
water charge indoced cultivators to delay taking a paleo

W PWDIL June 1873, 7. SE o Circle o NWEF Govie, o Dec. 187z,

% For summary tables of cropping patierns under the two sysems, see NWE PWD(T),
Oer. 1871, 2 [186g-70 season|; FER rl66-7 (Reoorkes, 1868), opp. p. 26 ( BGG-7
seanon, E]C villages only); and PREC ri6e-f, pp. go-g.
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watering, in the hope thar rainfall would meet the hmited
moisture requirements of these relatively hardy crops. The
more viluable = and more moisture-sensitive - crops, certain to
need an- artificial supplement to rainfall, were less subject to
such finely caleulated, vet yield-depressing, decisions.

In practice, however, for all the debate between officials as 1o
what constituted an appropriate price structure, the evidence
suggests thar the differentials - and such adjustments as were
made to them - almaost certainly affected crop choice hardly at
all. In 1873, for example, the rate for rice increased from Bs 4 to
Rs 5, to discourage a crop which, although profitable, was often
injurious to local health. Outwardly the measure would seem to
have been successful, for the EJC rice area fell immediately
from 47,750 acres in 1872 to 21,480 the following year. By
1874, however, the nce area had recovered to 95,430 acres™
Evidence suggests that a more effective method of reducing the
cultivation of rice had been carried out in the late 18608, when
the previously copious water supply had been progressively cut
back and the tuming of canal closures for repairs and
maintenance had interfered with rice irmgation.® Similarly, the
1905 reduction in the charge for cotton can hardly be said w
have inspired the dramartic growth in irrigated coton of this
peniod = and the Director of Agriculture was mistaken to
suggest that it did — since a clear upward trend was apparen!
from the late 1Bgos, and an acceleration from 19og-4 (see
¢ Figure 5).% By the same token, the accompanying reduction in
the indigo rate did nothing to reverse its demise. Only changing
market conditions could reverse the respective fortunes of these
largely interchangeable crops — as they did, briefly, in the
1gi6-18 period, when indigo factores reopened, advances
flowed, and uncertainty surrounded the cotton prospects,
Canal officials looked closely for signs that the 18gz flow rate
enhancements on the older canals had altered the fAow-lift
irrigation ratio, but could discern no such effect.™ The only
& Sewtimies eaken from (RF 58 Tt can be seen Brom Flgere § that che expansion of

rier irmagaticn, la G, Bllewed a long-ran irend similar i that of sugansane,

0 {8 rfhe-g, poxC
B LIP Rev., March 1gaf; g2, H.R.C. Hailey {Dr, of Agriculiens) 10 UF PWTE 27 Aug.
1414

o Bapori ot the Sesssnr and Craps of the Dmited Provdnees, rgefi-rp (Allababad, 1017). po 3
(Subseguens references 1o these anmual reports will be abbrevized w S80C))
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explanation officials could proffer was that price rises since
18Bgz had nullified its impact.

There are several reasons why canal pricing is unlikely to
have influenced crop chaice. In the first place, the generally low
overall level of direct charges meant that differentials were
small, especially as a percentage of the total crop value, Canal
charges were a larger percentage of total cash outlay, it is true,
but irrigated cultivation involved a far greater overall input
commitment, most of it in the form of utilising existing
resources rather than the paid-out kind, and it was the
organisation of these resources according to family priorities
which was more pertinent to the production decision than a
two-rupere water rate differential on, say, a wheat crop worth Rs
go-50. The point is really a fundamental one in that it is about
peasant response (o a marketed input. Government officials, in
their protracted discussions on appropriate pricing procedures,
were hampered by their apparent lack of understanding of the
way in which the peasant producer incorporated such an input
inta his operations. The profit and loss accounting framework
the officials continued o apply to peasant decision-making to
justify their decisions and recommendations on prices had little
relevance 1o the peasant cultivator, Just as the latter frequently
paid an ‘uneconomic’ rent for an extra field because it allowed
better utilisation of his resources — in particular his fixed stock
of labour — in relation to his family’s needs, so the realignment
" of irrigation charges was likely to be seen within the context of
the peasant producer—consumer unit, and not gimply in terms
of a particular crop’s profitability. In all of the discussions on
pricing | have examined, only one revenue official, W, Irvine,
appears F]BIH]'!.-' to have recognised the |m|:|||1:at||:ms of this for
Irngation prlv:mg policies. *Unless the water-rates are forced up
to the highest point the best crops can pay, the temant will still
irnigate even his inferior crops, meeting the water-rate from the
margin of profit left on his high class crops.™

In other cases, price differentials proved irrelevant to the
allocation of water between crops nol s0 much for the reasons
just outlined, bor simply because supply conditions were the
critical determinant of water use, This was the case, in fact,

= NWPED Hev, Sept 1881, 56, guoted in BOR w0 See. NWPED Gt oy Sep
g,
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concerning the allocation not only between different crops, but
also between cultivators and between localities. The discus-
sions on the fine-tuning of the rates’ structure, in fact, give an
unreal impression of the extent of choice open to the irrgator.
In reality, the demand for water, particularly on the intensively
used Upper Doab canals, habitually outstretched the supply.
From Aligarh, for example, one executive engineer reported:
‘As a rule {and especially when the market prices are high) a
much larger area is sown with indigo than the available supply
is capable of keeping alive.™ The irrigation needs of sugarcane
frequently interfered with later-sown crops: in 18769, cultiva-
tors could not get water to prepare the fields for menji and had
to sow fodder crops instead;™ in 18g1, high gar prices caused a
25% increase in sugar sowings on the LGO, and such was the
strain on supplies o keep the crop alive that there was a
‘decrease under other kharif crops" ™ A situation of excess
demand - which arose in most years for penods of varying
duration — meant that aliocation became more of an
institutional process: water was thus frequently not available to
all those willing to buy. The irrigation decisions of some
individuals or of groups within the village effectively pre-
empted subsequent decisions regarding the irmigation of crops
whose growing scasons followed.

Low {evel of direct charger

The maintenance of low rates throughout the Doab encon
the use of canal water at the margin. Tracts or individual fields
with poor soil, peasants with limited resources, and those areas
and users with an unreliable canal supply could, when the
chance arose, make profitable use of canal water because of the
relatively small charge which was entailed. However, while low
rates did not exclude the marginal users, and thus allowed the
widest spread of canal irrigation, there is no doubt that these
rates — together with the price structure favouring commercial
crops — meant that those villages and cultivators in a position to
combine fertile soil, effective organisation, and a reliable warer

= IRR dirr-a po25f

= NWPAED PWDII), Feb. rd78, Imgation Revenue R-!plu-n 1hs6-1, IOR puq;n'll'rlm

B TR rdgi-2, p. 57B.
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supply were very much at an advantage. This was particularly
the case in the Upper Doab districts® Theoretically, of course,
a policy of price discrimination, aimed at still selling the full
supply but at prices varying according to the willingness of
different localities o pay, could have increased irrigation
returns and permitted the increased subsidisation of *protec-
tive” schemes in drought-prone areas which was desired by the
Government of India. In practice this option was not feasible,
sinee, even in the richer zones, marginal users - especially the
smaller peasants — were to be found. As on most of today's
irmgation schemes, therefore, the government had to accept
that the system would be priced in a way which substantially
benefited particular groups and regions.

Cheap water showed up clearly as a competitive advantage
pis-d-vis other regions. The extensive cultivation of sugarcane in
the UP, where conditions were less suitable to its growth than,
for example, in the Bombay Deccan, was ascribed by the
Agricultural Adviser to the Government of India 1o the fact
that ‘the facilities for cheap irrigation have been greater in the
UP than in other parts’.® It is clear also that indigo, for the
cultivation of which the Doab was clearly marginal in terms of
natural growing conditions, could only have been the major
cash crop it was during the second half of the nineteenth
century because of the cost advantage given to it by cheap
water supplies.®

Canal pricing also had implications for the workings of
peasant society itself. For some peasant groups, the low and
falling real direct state charges for canal water - in the context
of an easing burden of agricultural taxation — gave rise o
opportunitics for capital accumulation and growth. On the
other hand, however, given imperfect markets, it was feasible
that the consumer surplus which attached to canal water might
be siphoned off by existing or new systerns of appropriation
which not only redistributed the benefits but altered the way in
which the canal water was used. “Underpriced” water gave rise

= Thee dlisparitics arc reficeied in the comparative prrooniages of orops Errigated by the
Divah cansly shawn in Appendix 3 below,
B W, Sayrr, “Sugarcane Colinvation m Mon-tropical Parts of Indsa’, AJ7, xi (1908), p.
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to an excess demand and this, combined with a minimum of
impartial official supervision over the supply, gave rise o a
plethora of monopolists = working at different levels, from the
chasrkidar pcatml]mg the rajhaka to the gomindar with his indigo
factory — to prise varying shares of this surplus away from the
actual user. While user charges adopted were powerless o
reflect the wality of the irrigation outside arcas of marginal
irrigation, remt levels and other levies by intermediaries were
more closely related to the size of productivity increments
ansing from the use of canal water,

A benign pricing strategy effectively meant that allocation of
canal water took place largely through administrative and
bureaucratic channels. Beyond the clumsy technical controls
over use which could be incorporated into the system, and
beyond the limited restraining influences of the higher
administration, canal water filtered into the ficlds via the
systems of control and influence which are part of any peasant
setting. On the one hand, therefore, a range of unofficial levies
and charges, demanded by those able 10 exert some control
over the canal supply, hit into the potential or actual consumer
surplus and in doing so effectively moved water supply and
demand schedules more into alignment. At the zame time,
village politics and interest groupings operated to capture
varying shares of the water and/or its benefits, Rather than the
price structure being used to control the impulses to agraran
change, local circumstances were paramount in determining
the use patterns arising from the canals, and in determining the
beneficiaries. The following chapter examines the ways in
which the design, management, and control af the Dioab canals
gave rige to this situation whereby irmgation was ‘absorbed’
according to the priorities and complexities of the peasant
system.



=,

6

Management, control, and distribution

The success of an imgaton project clearly depends upon more
than merely bringing water 1o the fields. A whaole range of
gualitative characteristics = the uming and predictability of
supplies, the quantity of water available, and the indirect as
well as the direct costs entailed in its use — have a vital bearing
upan the overall productivity of the scheme, the resulting crop
patterns, and the distribution of benefits between localities,
communities, and individuals, The previous chapter showed
how pricing was not at any stage used as an effective way of
allocating water. A valuable and increasingly underpriced
resource was thus of necessity allocated through a combination
of technical and institutional mechanismas,

The purpose of this chapter is to examine, from the
particular point of view of water supply and distribution, the
evolution of the technical design and operational features of the
canals over the period, and 1o relate the observable phases in
technical development to changes in irrigation objectives,
managerial practices, and overall administrative control. Once
it is established how these two elements interacted with local
peasant society it is possible to understand how the very
character of the water supply was affected by each phase of
development, and indeed the terms on which it was available to
different groups within the canal tracts,

While the major purpose of this chapter is to discuss
allocation mechanisms, and the role played by different levels
of the canal bureancracy in influencing how water was
distributed, it is inevitable that an analysis of management and
control systems should lead 1o the more general issue of the
relationship between this pervasive state organisation and the
rural community, The Canal Department was effectively

195
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subject in the pursuit of its objectives 10 a minimum of outside
control, and there were many aspects of canal administration,
other than those relating solely 1o distribution, which were
regarded as profoundly unsatisfactory by district officials. The
final section of thiz chapter, therefore, extends the discussion of
management and control of the canal works to consider the

background and outcome of this interdepartmental conflict
owver ‘canal oppression’.

Initial phase of development: distribution
through local enterprise

For at least four decades following the opening of the EJC in
1830, the entire UF canal system was —even by the standards of
the early 1goos — strikingly unsophisticated in terms of design
and management. Military engineers, with little practical
experience to guide them, experimented with designs and
muodes of operation within the tight and fluctuating bounds of
‘ordinary expenditures’ charged against the revenues of each
year. Scarce engineering skills were naturally taken up by the
main construction tasks; little time and few resources existed
for the details of distnbution, and only gradually did the
attention of the engineers move bevond the prestigious main
works to the more mundane activity of establishing an effective
distributary system. The construction, operation, and manage-
ment of the actual water distribution system was, by default,
placed in the hands of the irngating community.

In its most extreme form, this reliance on local enterprise saw
EJC irrigation initially effected directly from the canal: water
was supplied 1o cultivators’ water-courses through cuts in the
canal bank. Not only was this svstem wasteful, but it confined
the spread of irrigation to villages directly on the main canal
Wider distribution in the early years depended almost entirely
upon adapting natural drainage lines (muilet) 10 the purpose
through the construction of simple earthen dams. Not
surprisingly, this crude expedient was beset by disadvantages,
especially waterlogging problems, and the channels quickly
silted up in any case. After a number of years, to make better

| Saharampur NG [1gog), pp. Go-e.
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use of the available water supply, provision was made for a
basic distributary network on the EJC - constructed at the
cultivators’ expense = and such a network was allowed for as a
matter of course in the plans for the Ganges Canal.?

On both canals, the official attitude adopted towards the way
irrigation was organised and carried out from the bare network
of government distributaries continued to be liberal, however.
To encourage irrigation, cultivators were permitted to ke
water through simple cuts in the banks of the raised
distributaries.” A hixed outlet, or kelabe, was not insisted upon,
and cultivators were free to put outlets ‘where they liked, and
very much as they liked'.* Gradually, as cultivators became
used to irrigating their fields, less informal procedures were
introduced, and local men, "either individually, or as repre-
sentatives of communities”, then presented themselves as
purchasers of kelabar, the size and position of which were
determined by the executive engineers, On the EJC the
construction costs of government distributanies were realised
from the irrigators through the charge made for kofabar, The
charge initially varied according to the cost of the particular
rafbaha involved and to the area irvigated by the outlet, An
eighty-square-inch kalsba could thus cost up to Rs o0, The
systermn was  subsequently modified, firsst in favour of a
graduated scale related to the size and position of the outlet,
and then, later, a fixed charge of Bs 150 was made, based on the

~average cost per Aolaba of constructing the rafbakas.

The individuals or groups whose durkjivast (tolaba applica-
tion) was accepted had then 1o arrange for the water to be
carried from the government distributary to the individual field
channels within the village by constructing water-courses, or

guls, of the required length and carrying capacity, In this early

TPT. Cautdey, Natvr and Mrwarandi o the Eant fimina o Dasd Cemal, Marth-Wieiters
Progteces, gy {Calcutta, 1845], p. o

TRWEP PWDT, Jaely afrs, 33, Questlonsaire on Mansgement of Privare
Wabrr-Louies, ne-PJ-, ta gn. 1. Inforsaten an the n-F-ﬁlim il e iretgration system
beyvand the governmemt channels is gpans, This proceoding consi al srbected
replicy by disdrict and canal e 1o & gueslion il on waber-Earse manggemenl
im their respective areas. " T

¥ fid. The pericadic charges in the mode ol charging ol e rors for the conamactaon aof
rapiafar meant that the costs el “in some caseor willh unrogsanalde soeerity on certain
villages'. MW PWLI{H), March 1873, 318 provede examples.
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phase, gulroften bore more resemblance wo small rajbahar, being
on occasion three to four miles in length.® The cultivators were
responsibie for the maintenance of both the guls and {until
tB7q) the kelabas. Typically a thokdar was appointed for this
purposc, and the canal authorities interfered only when aleried
to cases where ill-maintained kolabas threatened the rajbaha
banks, or where excessive loss of water was occurring from guils.
The department would then cither carry out repairs at the cost
of the owners or close the outlet until such repairs had been
effected. The provision and apportionment of water at the
village level, therefore, was ‘a matter settled by the cultivators
and entirely by themselves™”

The unforeseen consequence of relying upon local enterprise
to facilitate the spread of irrigation, and particularly the sale of
outlets, was the emergence of durable proprietary rights to the
water supply, alluded 10 in the previous chapter, Given the
terms on which the kolaba was sold, it *could be transferred by
the purchaser” and was indeed *constantly transferred at a high
premium”.® Aside from encouraging speculation, such rights
gave powerful rural elements an unduly pervasive - and lasting
— influence over the manner in which water was distributed,
The Settlement Ofhcer for Saharanpur, writing in the late
18Bos, described the continuing effects of this system:

Originally . _ . subscribers were the landowners and cultivators, bt
transfers [of kelabas] were not prohibited, and now & number of
kolabas have got into the hands of speculators and others, who levy a
private royalty on all those who use water. By this means several
villages, which have practically no kolabas of their own, obtain water
practically on sufferance; while at any time the owner or purchaser of
a kolaba may apply to have it transferred to another village or
distriet.?

A specific illustration of the problems which arcse out of the
early gystem of financing the spread of irrigation on the EJC

* Dastinguished by the term ‘minors’ from a8y

THWF FWINI), July 8ra, 27, Questionnaire, reply iogo. 7.

S i, reply wogn. 5.

¥ Posrter, Ssherspar SK (1Boo ), po 12 While Porier's remarks ssggest thas the problsm
cassed by such righes seill havored canal officials arousd (8o, the 1goy Bamla
Irrigation Conference made reference 1o the feoy b dhils practe haid Yren "hroken
down’, alihough this is o i elaborated upon. Repard of e Sefpatian Camfenmes, 11,

Diirsisien, p. qo
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involves a group of Bowrea villages near Bidauli,
Muzaffarnagar. ' Described by officials as ‘a groop of wander-
ing thieves’, the Bowreas had been settled in the esarly 18608
through an arrangement made between the government and
estate-owner Mehndee Khan, Khan tried unsuccessfully to get
the Irrigation Department to supply these and other villages on
his estate with water, Irnigation officials considered the soil in
the area too porous and therefore wasieful of supplies.
However, when drought caused the rice wo fail in 1864, and the
Bowreas set out 10 make raids on surrounding villages, the
Licutenant-Governor intervened and it was agreed that a
rajbaha could be constructed, at Mehndee Khan's expense, to
carry fifteen cu-secs to this dry area. Khan received a Bs 19,000
takard loan to cover construction costs, which he agreed o repay
over eight years. In point of fact, Khan never did repay the
sum. While he wrangled over the costs, the rigation
authorities came to the view that it would be unwise 1o bestow
upon Khan full rights over such a large supply and absorbed
the costs within the departmental budget. In the interim
period, though, Khan had a claim over the supply, and had
proceeded to redirect the available water to the gr
number of non-Bowrea cultivators he was able w lure 1o his
(nmow irrigated) estate. The Bowreas, undoubtedly unskilled
agnculturists, no longer served Khan's best interests in his
capacity of landlord, and the canal officials were unable 1o
" prevent him from depriving many of these tenants of canal
walter,

On the Ganges Canal and subsequent works such formal
transferable proprietary nghts were not permitted to emerge.
The charge made for the kelaba covered only its cost, and
ranged from RBs 2 to Rs 40, depending on whether it was a
simple wooden frame, an earthenware cylinder, or of masonry
construction, A specific ruling was embodied in the 1873 Canal
Act o the effect that outlets were to be constructed and
maintained at the expense of the government and thence no
private rights to the outlet or use of water from it could be
claimed."

1 AWEF PWIMI), Mov. edme, 1441, Froceedings on Drrigation of Bowrea Yillages
firamn Bidauli Rajbaha, EfC.
" NWE PWDI, July 17y, 90, Rules for Management of Prevate Water-courses
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In practice, of course, there were numerous ways in which
comirdars and dominant villagers could ensure that the
distribution systern worked to their advantage regardless of
such proprietary rights, For one thing, they were free to choose
a line for the village gul which best served their helds,'®
Moreover, even where less influential villagers could find the
resources to bring irrigation 1o their fields, the very process of
arranging for the construction of a g was often an
impossibility for such men, as R.5. Whiteway discovered in
Muttra, where he felt irmgation was being held back by leaving
the construction of "'minor distributaries’ to the cultivators: ‘It
is casy for a rich landlord to apply to the Collector 1o have land
taken up in the next village o make his water course, but
practically impassible for a petty proprietor o incur the odium
of an application not only for land to be taken up in the next
village, but from hiz neighbour's field."" According 1o canal
and settlement officers, it was very common for ‘powerful
elements and their agents’ 1o obstruct even their own tenants
who wished to take their water-courses along the edges of their

fields. "

The kolaba-purchaser, of course, imgated by nght of
purchase, and it was not uncommaon for “the applicant for a
kolaba [to] use the whole of the water drawn off by 1t, in which
case [other interested parties] do not ger a share’." In cases of
group purchase, shares in irmigation were normally propor-
tioned aceording to contributions to the original guf and falaba
outlays and non-sharers were accommodated only when there
wags water to spare. Where the demand for water by
kolaba-sharers exceeded the supply, apportionment was usually
based on the areas cultivated by each, but ‘very often’,

4 Faess the radisnentary syssem of distribataries eveniaally constructed by Cautley on
the EJC wii malorsd ea the meeds of the “influential lasdowners’, and the resslnng
anegual distriborion was & source of considerable local disoonsent. Setenagr S0
(o), o Bl Since the panern of distribation was wascefol of water asd frequenly
ohitrsited dialnage, in 1871 the discribitsrics were “compleiely remodellad.
altention beteg pald o the confarmation of the eouniry mathes tham the consenlence
of the landowner’. Merar [N (1l B 94

' Whiteway, Msdma 58 [08m], p. 15,

1# fids See also NWEF PWDIT), July 8711, a7, Questoneaire, reply 1o gn. 53,

W NWE PWEIT, July 7y, 27, Uuestionnasre, reply o gn. 1.
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observed Cawnpore division's Executive Engineer, ‘the stron-
ger parties generally take more than their share’, '

The possession of a share in a kefaba, particularly when
combined with social and economic influence, allowed indi-
viduals and groups not only to maximise the proportion of their
holding receiving canal water, but to ensure their position in
the distribution of turns for watering from the gul. The actual
ordering of ‘turns’ ar taking water was usually determined by
respective shares in kolabe and gul costs. To be high on this
ordering improved considerably the reliability of irmigation.
When water was in short supply fatilr, or periodic closures,
were establizhed on rajbahas (and even on large puls, where
they served several villages and disputes over them became
intense}. The water channel was divided intwo sections, each of
which was designated a period of days during which its belabas
would be allowed open and water admitted into the village
water-courses.'” In times of restricted supply, therefore, to be
high on the order for watering turns when the outlets were open
for irrigation was often the difference between obtaining water
and obtaining none,

It ought to be stressed, however, that it would be misleading
to give the impression that control over the distribution of canal
water [ell at once into the hands of dominant zamindars. [t i3 troe
that those with an interest in the manufacture of indigo often
had considerable influence over the arrangements for the

* supply of canal imgation, but such cases were the exception.
Sometimes, a zamindar who was ‘more active or more jealous of
his cultivators than his neighbours’ owned the gels and made a
charge for their use — and it was apparently "an understood
thing that the landowner if he retains any of his own lands may
water it first, even il he hag no share in his tenants’ kolabah®™ =
but in general, officers found that ‘few of the zemindar class
interest themselves in canal wrigation’, This was especially the
case with non-resident proprietors, who “in nine cases out of
ten” had nothing at all to do with the practical matters of
irrigation.” The most frequent pattern, according to one

" fhid., reply w0 gn. 7

T Fahils are funber discusied below. See also Bockbey, frpatin Wirls, pp. sHie-4. for
trchndcal deasils.

W WP PWDIL, July 1839, 93, Oeetloanaiees, reply 1ooga. 41
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officer, was for ‘the cultivators to do everything, apply for and
pay for the kolabahs and gools, and manage them indepen-
dently of the zamindar', '

The relevant power structures engaged in controlling and
directing the supplies of water were typically those of the
cultivating body within the village itself, and the picture which
emerges from the enquiry into water-course management
conducted in the early 18708 — as well as from other scattered
sources — is one of petty elites often able to reinforce their
multi-faceted advantages within the village through their
control over the allocation ol scarce water, ™ These village elites
were not unduly affected as government control extended down
the hierarchy of distribution channels and progressively
confined local control to within the village boundaries.
Crovernment officers were aware that these men could exert
powerful influence on decisions concerning the allocation of
water, but for ideological and cost reasons they were committed
to non-invelvement with such village level political processes,
Except where violent disagreement in a village or block caused
irmigators to petition the executive engineer to act as an
arbitrator — for example, to draw up a wargbandi, or list of times
at which various irrigators would have access o canal water® —
apportionment was ‘in no way interfered with by the canal
establishment’. The typical official response 1o such problems
was to place the onus for solution upon exsting village
institutions. Thus, although the Muzaffarmnagar Collector was
‘several times appealed to tlu:'ing . drought’, he *never
interfered otherwise than by going to the spot and getting the
headmen of the village, whether zemindars or meocuddums, 1o
take the matter up’.™

Operationally, this phase of canal development — though it
effectively launched canal irrigation in the Doab, and in a way

v Ihid.

® Mobe that the extent to which these advantages oould be pressed was restriceed by
the fact thar, typicaly, several &sladas served sach village.

I WWE PWDKTY, Jaly af5g, 37, Questionnaiee, reply o ga 55

A fhid, The albecarive process i such cases {s described in deal by F, Bion (EE, EJG)
kn MPEVEL, o Thr arrangement embadsed in the uwerabasdt would be Trmalised
by the canad officer avgusing the sgnatiores o the mealeed parties on the drameme
| agrecieni |
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which economised upon government resources - gave rise to a
noticeably crude system. The reach of the canals was limited
and the practice of assigning to cultivators a large role in the
construction, operation, and management of the distribution
network led to the wasteful use of water in poorly aligned,

ill-maintained, and environmentally disruptive water chan-

nels, which I'requmtk_-,' served the needs of their owners only at
the expense of nearby villages and fields.

The design of the canal distribution system was essentially
based on the principle of ‘open Aow’, whereby a fixed discharge
flowing continuously through uncontrolled outlets would reach
the fields through a hierarchy of progressively smaller
channels, calibrated so as to balance the available supply with
local demand. The reality by no means matched the theory and
the systern was so technically unsophisticated that the water
supply was for many users grossly uncertain. This particularly
applied to villages and users towards the extremities of the
system, since these suffered from the ability of the villages and
irrigators above them in the hierarchy o take water to suit their
particular needs (either their normal amount when water was
short, or mere than normal when drought conditions pre-
vailed) and thus deprive other users. Part of the problem
stemmeed from the imtially permissive attitude towards the
granting of kelabas. Up to a dozen outlets could serve the same
village, since individuals and groups of irfigators were free to
" arrange for an outlet which best suited rheir needs. Their
potential drawing power was, moreover, further enhanced by
the simple expedient of clearing silt from the guls — an exercise
cultivators were invariably reluctant to carry oot without the
prod of heightened competition for water,

The canal authorities had no control over this, and indirectly
contributed to the uncertain supply situation by installing
during the early decades a grossly defective distribution
system. If the often quite large guls in the control of zamindars
were poorly aligned and graded, leaky through lack of
maintenance, and not at all calibrated in the interests of users
further down the system, then much the same could be said for
the government channels, The irrigation system as it stood was
extremely uneven and inflexible. Inits technical and managerial
aspects, therefore, the system presented considerable obstacles
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to making more efficient use of the core water supply through

improving the reliability of the supply and expanding the
extent of irrigation.

Transitional phase of development:
interventionalist policies
Expanding ambitions and fechnological corstraints

The rearganisation of the administrative structure and the
adoption of new methods of financing for irrigation develop-
ment marked the heginning of a new phase of canal
development in the post-1860s period. These changes were
accompanied by a re-examination of the aims of the irngation
agrvice, and its role within the broader administrative system of
the Raj. One of the palicies adopted at this juncture was of
particular importance in that it influenced the whole nature of
subsequent canal development in the Doab. In the words of
Richard Swachey, Inspector-General of Imrigation during
1866—q, the new policy aimed at “extending irrigation generally
and so far as it is possible in & manner that shall to the utmost
guard against the worst effects of severe drought’. Taking into
account the rainfall conditions and the extent of well frrigation,
future works were to be designed on the basis that ‘a certain
normal standard or proportion of irmigated area should be
regarded as claimable by every district 1o which water can be
given” ™ The 'normal standard’ settled upon during the 18708
was 42.5% of the ‘cultivable area’ within a village. No canal
witer was to be given to areas with such a percentage under
well irrigation, and where the well percentage fell short of
42,5%, provision of canal water was to be limited merely to
raising protection to this standard, In practice the guidelines
proved impossible to adhere to,® but the principle was clear:
equity was to be an important guide in the establishment of the
distribution system; as many villages as possible were to be
® NWP PWINI), Jan. 1865, 33, Cob. R. Serschey, “On principhes o be followed in

determining the capaciry of the Irrigucion Cenals bn Upper India; in regulating ibe

distribution of the availablc waser supply ro the districts ibrough whick a canal

pasues, and savillages or individual cultivasors; and in assessing the charge made for

i wener suprplaed for irmigation’, See alve NWEF FWIDT). Jan. 1860, 32 and 1445

# The pracdesl drawhacks o cthis scheme of ‘ratcable dstrbution” arc doossed in
Che g above.
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served, with a view to maximising protection rather than
production.

This principle was brought to bear on another issue being
debated at this time, that of the ‘core’ capacity to be built into
the canals. The debate amse when, during the early 18705,
plans were being made to remodel the Ganges Canal 50 as to
take account of the projected LGC system with its own intake
sited in Bulandshahr. Through supplying the lower sections of
the original Ganges Canal, the LGC scheme would release
1,800 cu-secs for the upper system (UGC), Some irrigation
officials, most notably Officiating Chief Engineer Henry
Brownlow, supported by the Lieutenant-Governor, argued for
the remodelling of the UGC on the basis of a discharge of 6,000
cu-secs, a figure based on the minimum discharge at the
Hardwar headworks of the three previous seasons, one of which
was a drought. The doctrine behind this was that the supply
should be limited to the largest possible area for which water
could be guaranteed in the rabi season, when the supplies in the
river were at their lowest prior to the spring melting of the
Himalayan snows. Strachey, however, in his 186g Inspector-
General's directive on the principles to be followed relating 1w
capacity, distribution, and water charges, had insisted that the
minimum supply should be fixed from the grerage minimum -
not the actual lowest supply, which was of rare cccurrence. He
argued that the extra capacity would allow the use of the ample
¢ kharif water supply, and that since the cultivator grew his food
and fodder crops during this season, full use of the kharif
supplies would ensure maximum famine protection.” Indeed
Strachey = by this time no longer Inspectpr-General, but still
influential in his position as Acting Secretary 1o the PWD in
Calcutta — was undoubtedly behind the intervention of the
PWD Secretariat in the debate over the UGC. "The good that
would result to the country at large by fornishing it for a
number of years with the average supply of water available’,

B NWE PWDIL], Jan, 186, g1, It had e, sl this stage, become clear that the
temd ency was for colthvatom bo decline to water sach cropa in drooghi years {(see Ch
7 below). Chne other influence on thm deasion was the recent experience of fumine
{ pBG8-g). Them the canals had indeed been shown incapable of keeping alive the
crops which hud been put down in November wich the aid of canal warer; but, at the
same tme, lace January mains had saved an area of mal crops mach larger than
would even bave been sowm under & more restrictive palicy on eanal capecity.
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wrote the Inspector-General in his 1873 memorandum on
remodelling the Ganges Canal, *seemed 3o to outhalance the
possible loss that might accrue in an exceptional year that the
government decided on taking the average and noi the
minimum supply as the standard from which to work."™ The
eventual installed capacity of the UGC was 8,000 cu-secs,

With project design policies now explicitly oriented towards
achieving a wider and more even spatial distribution of canal
irrigation than had resulted from irrigation development
hitherto, the authorities had to devise some way of rationing
supplies, not only in order to serve the villages the system was
being extended to cover, but also to enable them to distribute
the available water more evenly and improve the reliability of
supplies to the downstream users. The decisions on capacity
‘merely heightened the need for such a control mechanism,
since they effectively built into the system additional periodic
shortages.

Manipulating price levels, it has been shown, was rejected as
an impractical rationing device and innovations in the actual
form of pricing had failed, Alternative methods had to be
devised, therefore, to conserve and ration water supplies. This
wias done through a eom bination of piecemeal and rudimentary
technical adjustments and the exertion of increased control
over the distribution of canal water at the local level. From at
least 1860, canal officers were engaged in reducing the numbers
and intake capacity of village kelabas, and in taking over,
remodelling, and managing the larger of the privately owned
distributary channels. The technical adjustments were re-
stricted o correcting the grosser defects, and did notat this stage
gignificantly reduce the problemsz of disributing efficiently and
evenly canal water within a system essentially designed
according to the principle of ‘open flow’. To achieve improved

= NWF FPWDIT}L Aug. 187y, 101, Memosaodam by Inspecior-General of Trrigation
on Remodelling of Upper Portion of Ganges Clanal, o6 March 1873 The Strackey
puideline on capacity was in fact bess radical iban that favoured by itbe
Governor-General, whe advecated scking the capacity acoording so the averzge
wmugpdy available from 55 June fo 15 October, keaving ‘the management of the
roddsweather smaller supply and the sysbem aldistinbution of the vanable quantty
al water . . . [or e Engineers o senle in the best way possible’. UDPA{R), Files of
Meeorar Comme., Depr v, File g 186g. Ber. 17, guoted i Memorandum by Ced. B
Sarachey, 30 July 1l



Maragement, control, and distribution 207

reliability of supply and an extension of the area of irrigation,
the Canal Department thus had to intervene in a somewhat
pragmatic fashion to control the fows within each distributary
network. A dam here, a silt clearance there, combined with a
system of latils on specific parts of the rajbaks, were used to
control the pattern of irmgation. Enhanced supervision through
the canal establishment thus accompanied the increasing hold
the government took over the hierarchy of distributaries during
this period. Not unexpectedly, this intervention was accom-
panied by considerable conflict between the department and
canal-users over access to water, This is examined here in two
dimensions: the straightforward struggle for this vital resource
which took place between the Irrigation Department and local
user intercsts; and the attempts of subordinate officials w
further their own interests by exploiting their position of
influence over the supply of canal water.

Structure of the canal bureancracy

It is useful at this stage to outline briefly the structure of canal
administration during the post-1860s period. At the head of the
provincial Irngation Branch of the PWD was the Chiefl
Engineer, who was also ex offiie Secretary to the local
government. The Chiefl Engineer was promoted from among
the Superintending Engineers, each of whom had general
* responsibility for a group of irmgation divisions - usually a
complete canal system - constituting a canal ‘circle’. Each
division contained 6o—-120 miles of main channel and irrigated,
within an area of around 1,500 square miles, perhaps 200,000
acres anmually from around 600 miles of rejbatas, Except when
he was engaged on special dutics, such as the projection of new
schemes, the normal work of an executive engineer was the
day-to-day administration of his division,” in which task he
was assisted by up to three assistant engineers and perhaps a
subdivisional officer (all usually trained at Roorkee), as well as
a deputy magistrate, whose job it was to check the work of the
subordinates and to deal with breaches of the canal regulations.,
The deputy magisirate, who was promoted from the subordi-

# Bee Ch. o above for sonse discsssion off the work involved.
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nate stafl, was Indian, whereas the higher posts, particularly
the senior positions, were for most of the period occupied by
Europeans — the hierarchy closely corresponding o the
military rank of the officers who dominated the service uneil the
1880os, when civil engineers moved increasingly into the higher
exrcutive positions.

Al the lower levels of administration, which were organized
on a subdivisional basis,”™® the subordimate establishment was
supervised by the gifader, The size and composition of the
gubordinate establishment differed both over time and between
arcas, The picture 15 further comphcated by inconsistency in
the job titles used at these levels. It seems, however, that the
ziladar was usually assisted by a deputy, or naib-ziladar, and by
perhaps a dozen suboverseers (illakadars or aming). Apart from
their important role, described below, in relation to the levying
of water charges, the latrer had a general responsibility for
seeing that the channels in their subdivizions were properly
maintained. The actual clearance and repair of channels was
carried out by the chaukidar, or patrol, of whom there could be
100 within a single canal division. Each chaukider was assigned
a section of a distributary — perhaps a length of six or seven
miles — along which it was his duty to regulate the supply of
water to villages or irrigating groups, w0 record and report
gauge levels, and o note down the fields and crops which
received water,

The recording aspect of the patrol’s work was watched over
by the amin, whose chief task was to measure and to report
regularly on the irrigation taking place in the cluster of villages
in his charge. He checked the work of six or cight chaukidars
operating in his villages, and at the end of the irmigating season
prepared the final record of irrigation in the village khasre. On
being informed of the date of this exercise the fefrildor was
suppaosed to arrange for the patwart to attend. In the early days
of irrigation it was common for the two officials to go over the
fields in question accompanied by a team with measuning
chains, but as time went by reasonably reliable village maps
became available and they compiled the irrigation list in the
comfort of the patwari’s house, The amin subsequently prepared
® The subdivision was the physical arca for which o assistant engimoer would

normally be responsible,
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the fhateurs, or final demand statement, and the mdmnidual
parchas were distributed in the village. The riladar and then the
assistant or executive engineer were supposed to check the
khatmrnd, and possibly inspect one or two of the villages
{allowing filteen days for irrfigators to object to the assessment)
before the demand statement was forwarded to the Collector
and canal dues were collected from the appointed water
lambardars through the revenue establishment. The lambardars
received 3% on the sum if it was paid within two months,
Generally the work was done by the patwari, the lambardar
being ‘too illiterate or too lazy to give himself the trouble’.”

With minor adjustments and small regional variations, this
was the system through which canal irrigation was adminis-
tered from the 18605 onwards.™

Deparimental objectives and specific local tnterests

The conflicts which arose out of the intervention of irrigation
authorities in the process of local water distribution are best
illustrated by the clashes between the Irrigation Deparmment
and indigo planters. Such cases are prominent in the official
proceedings of the 1860s and 705 due to the significant
involvement of Europeans, who for various reasons were more

prepared than indigenous landowners to pursue  their
grievances with the authorities.

In one case - untypical only inasmuch as the petition
emanated from a non-European, Rajah Prithes Singh of Awa®

BNWE Rev., Jan. 1878, 17, See also NWFP FWINI], Jume 1870, 18, Report of
Inwestogatson imto Collection of Canal Revenue; and FF 188, cxx, Fuoher Babeer of
the frdlen Famler Commirnen, psm, pp. 4253,

® There wis an kiempt st atreamlining the peasarement proces i 103, partdy &
ad i allow more time for the wark of the subordingies @ be chiecked by senbor
cilicials, by the rgiggieg of resposslbelivies amesg lewer oilstials involved o tha
|:||lr| It g an ithe ll"ﬂ‘:"ﬁ"lﬂll'lﬂ off dlsarthiighon: whils Hliﬂrr: rearnled ihe loss af
checks against wrong cotmsts by the class of ‘reonding anm’® (recrsited [rom the
cheatidarr] resulting from the exclurion of the patwari from the process. With
refaticmy with the Ganal Department kaving ‘changed for the warse”, the original
sysbemn was reinstated imo1gn . UF Rev, Dec, sgooy 144 and Roal Cemmionen ox
Agriculture, Exidence, v, p. 178, demtimony of B0, Darley (CE, UP FWD(E]}.

1CASYP Wi 1), Sepa. (BEH, G5, 'Complaimn by Rajak Prithes Singh, against certain
acag of canal officers b the Allygerh Division, Ganges Camal', 7 July 1887, The
Baajsh bisd agparently Bbeen usged by the Agra Comaissloner (1 15866 1 heimg “any
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— involved indigo villages along the Pilhutra raffaba on the
Etawah branch in Muttra district. The Rajah had four indigo
factories in the upper sections of the rajhata, while further
down, at the Omergurh, a Evropean named Newcomen was
the agent of a similar factory. In 1865 an attempt was made to
improve the distribution along the rajbaba and to reduce waste.
This was gencral practice at the time, and involved reducing
the number of &olabar, relocating those outlets liable 10 cause
breaching from the high-banked water-courses, and making
bed adjustments to the rgfdaha, thus allowing the removal of
planks used as dams to raise the water level in the distributary,
As was also common practice, a fatil of three days per week was
imposed on villages between miles g and 17 in order (o make
water available for the remaining four miles of rajbahs. ™

The sudden loss of supply to the Rajah’s villages resulting
from the removal in Apnl 1867 of the planks and the imposition
of tatils prompted the Rajah’s agent, Bhola Nath, to petition the
Canal Department, The petition pointed out that reduced
canal water supplies endangered indigo contracts with the
villagers worth Rs go,o00. It also contained a number of
accusations against canal officials for their harsh treatment and
oppression, Assistant Engineer Lieutenant Hall's refusal two
reinstall the planks was interpreted as an act purposely
favouring Newocomen., It was, moreover, alleged thar Hall -
‘who often resides at the Omergurh Factory' — had told
villagers that if they were to enter into contracts with
Newcomen the water would be forthcoming. There was
reference also to factory employees who were subjected "to
threats and even violent attack by canal officers, and a
complaint to the effect that villagers had been deprived of
alternative irrigation from wells since these had, ‘agreeably o
the orders of the canal authorities’, been abandoned.

It 15, of course, difficult to disentangle fact from the claims

imconvenienoe soffered eo the notice ol the government, wince all goversment
cificials swere awnre of difficalties which existed i 5o large a depariment as 1he
Ginnges Canal, and beads ol depammenis would always be ready to lisien wwhat ke
had 1o eay”, NWE PWI(T, Sepr. 0BER, 71 A, Agra Comene. o NWE BOR, 1§ Dec
1863,

¥ For details of the techomal Id.\m-l-rnnﬂl- made om this saibake, scc NWP FWIND),
Sept. 1H68, Fm, ﬂ-epu'rl- by Lt B ]. Pamons: and NWP PWINI), P'lrFI 1868, 510k,
Memorandam by L J4G. Hall,
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and counterclaims made during the enquiry which followed.”
While the irrigation around the Omergurh factory appears to
have increased in 186y, most villages along the rafhaha
eventually received a better supply as a result of the
improvements. The insensitive timing of the operations clearly
caused considerable short-term disruption at a stage when
indigo plants needed water at least every 10-12 days, and only
a timely bout of rain hmited the extent of the losses and made
the complaint appear premature and exaggerated. The Canal
Department did concede, however, that well closures - 26 in
one village — had been ordered by the Deputy Magistrate. ‘He
denied this when 1 questioned him”, recorded the Superintend-
ing Engineer, ‘but | dare say he probably did (in his anxiety
increase the revenue from his sub-division) bring some moral
pressure o bear on culuvawes 1 induce them o abandon well
irrigation.™ It emerged also that the Executive Engineer,
Lieutenant Parsons, had struck the torinda at the Heera Nugla
factory,”® prior to threatening to withdraw altogether the
irrigation to the villages supplying it with plant. The incident
arose out of the discovery by Parsons that the factory
establishment had been obstructive in the clearance of several
feet of silt from the distributary bed, since these deposits
effectively gave a better supply to the factory's indigo
cultivators. Labourers from Heera Nugla who had accepted
advances from the suboverseer had been threatened with
‘expulsion from the vallage if they did the work.*

An accumulation of bad feeling between the Canal Depart-
ment and a prominent European zamindar named Martin, who
had a factory in Phaphund (Etawah), culminated in Martin's
cataloguing a history of trouble with the canal authorities in an
article which appeared in the Delbi Gazette on 5 September
1868, This move followed the department's rejection of
Martin's claim for compensation for indigo lost due to failure of
water supply, on the grounds that the losses arose because of
bad seed rather than shortage of water. Martin, who according
to the Mainpuri Collector was ‘always quarrelling with the

U Hee NWT FWD(1), Sepr 1868, G5~7 and 70-71E for (sl discussicn.

H NWP PWINI), Sept. 068, 52

= Parsons claimed chat be wan provoked by tee fonieda’s impentinent manner and
itvle of address’. = NWE PWIN, B-L-p: 1858 nE.
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canal men’,” complained in a letter to the Agra Commissioner
that ‘vear after year, one-third to one-half the indigo crop was
suffered to be destroved’ by inadequate water due to defects in
the irrigation works and *the canal officer’s refusal to keep them
in order’.® His pofr had been “so worried and persecuted by
[the Executive Engineer] and his subordinates, that they have
been obliged to give up indigo cultivation for a time’, and for
three vears the factories had been “all but closed’. Now, under
the impression that the ‘ill-feeling” had worn off, Martin had
made heavy advances in 1867, only to incur an estimated loss of
Rs 25,000 when 'the canal was again closed against my ryots
both for irmgation and drainage’.™

Asx in the case of the Rajah of Awa's petition, there was
substance i these claims. ‘I have convinced myself he
[Martin] has good grounds for complaint’, recorded the
Collector of Mainpuri, who had personally inspected the area.®
Hiz Etawah eounterpart agreed with this interpretation,
pointing out that although *mixed-quality’ seed was a problem
in 1868 it was difficult to deny that “crop failure in many fields
was due 10 want of water' "

It was in fact the Mainpuri Collector who made the
observarion thar is crucial 1o understanding the true nature of
such conflicts: Martin, he said, ‘has got such a quantity of plant
that he could searcely expect perfect irrigation in all fields”, The
important point here is that all such men with indigo interests
were committed to both mcreasing and secunng their supply of
canal water, since this was the key to increasing the supply of
plant to the local factories. Encouraged by the system of crop
advances, a substantial part of the crop was speculative in the
senge thar it was sown with the aid of favourable showers and
exceeded the area for which canal warer was reasonably
assured, 'l think there can be no question’, the Agra
Commissioner informed the NWP Government, ‘that Mr
Martin endeavoured by unauthorised means’, including
U NWE PWOO1), Febo (Bbg, 124, no g
= NWEF PWOOL), Febo 1BBg, rog, moe. B Maris o Agra Commr,, 50 Ang 18R,

5 Muanls was refeering in this lase pole (clasure for drsinage} o the refusal of the
canad officials o allow & cur o be made 0 the Aoty banks 5 rélease
flomdwater beld up there,

= NWEP WD), Feb, 185, 104, mo., 4
" NWE PWINI), Feb, 1858, 194, ma, §
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offering indigo advances from government ishsil offices, ‘1o
inculcate a notion that he would be favoured abowve all others in
the matter of canal water, and that he used this advantage for
the purpose of furthering his speculation in indigo planting’.*
It was not necessarily disadvantageous to factory-owners if
part of this crop failed, since in many instances this merely
committed the peasant to grow indigo in the following year *
More important, perhaps, was the fact that the indigo-planter
could use the evidence of inadequate water supplies, morally
buttressed by the sentiment ‘my interests and those of the
people are identical’,* to press for the provision of an additional
and/or less variable water supply. Sometimes, as in the case
invalving Martin, the peasants themselves could be encour-
to take their complaints to the district authorities.
Fifty-eight such claims for redress emanated from Martin's
villages in 1868,* following the circulation of the idea that the
government would compensate those who could prove loss of
indigo due to canal water failure. It transpired that these
petitions were written for the cultivators in the lehal offices,
where ‘a good deal of the business of the indigo concern appears
to have been transacted”.®
Thus, the sometimes acrimonious disputes over irrigation
supplies to indigo villages were often simply part of an ongoing
struggle for resources, and were only partly a reflection of the
canal’s technical inadequacies or, indeed, of ‘oppression’ by the
‘canal bureaucracy. The Canal Department sought w protect
its interests and pursue its broader irrigation objectives, 1t was
inevitable that these would conflict with the ambitons of
certain interests, of which the indigo factory-owners were
merely the most vocal¥ The allegations frequently made
against canal officials, though not without substance by any
means, were often, at base, attempts to discredit a conacien-
tious, and therefore troublesome, local official, in the hope that
he would be replaced by someone more amenable,
o NWE FWINI), Feb, 1865, 12y, mo 1,
0 fier Ch, B below for mare details on (ke organsatson of indigo preduction.
W PWIN L, Mov. tA5g, By, H. Robars o NWP Govie, 19 April 1877
# WWE PWIRE), Feb, 1860, 124, 6o, 8, affizce] stasemends,
# NWF PWDNI), Feb. 186y, 103, SE o CE, g Oei. (888

# See also the strong comvplaimts of | Michel (NWT FWER L), Jan. 1879, o7 amd &7)
and H. Bobars {5WEF FWD(I}, Nov. 873, Bg).
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Subordinate officialy and corrption

The conflicts which existed between the canal administration
and the local community in their respective roles as suppliers
and consumers of canal services should, in fact, be distin-
guished from the conflicts which arose when officials pursued
their own ends by exploiting their position within the canal
bureaucracy. There were numerous opportunities for engaging
in petty corruption, some of which were perennial and occurred
regardiess of the level of technical or managerial development.
It was relatively easy, for example, o falsify irrigation returns,
giving rise to the impression of one observer that *a large part of
the Government demand finds its way into the pockets of
unscrupulous ameens, zilladhars and canal chowkeedars,
entrusted with the measurement of irmigation’.® Another
typical example is described by the Collector of Cawnpore: It
15 the custom for the canal chaukidars to seize all cattde found
straying on the bank of a canal, and a great many which are not
found straying there; and if they are not bribed to release them
b the owners, the chaukidars hand the latter over to the Canal
Magistrate to be fined,'®

The opportunities to engage in such practices increased
markedly during the phase when the authorities attempted to
control through its establishment the distribution of water,
since this involved a considerably enhanced supervisory role
for the subordinate officiala, With local level supervision by
engincering officers necessanly minimal, the subdivisional
establishment gained a certain notoriety in the eyes of district
officers for their corrupt practices. Indeed, an enquiry into
canal corruption in Baraut pargana - conducted in response to
A, P. Webb's allegarions againgt the canal adminisiration
contained in his 1878 pamphlet, frrgation Topie™ — concluded

W MWPE PWIDIT), Feb. rifg rog.

& NWE PWII), Sepe, 1898, 35, C.A, Danicll 80 Allabahad Comine, 19 Feb. 1855,

= Reprinbod verbation in NWPAD Rev,, Oct 187, 62 [t i worth reconding that
Webb held wiat the irmgation asthontics reganded a3 ‘am andmaas” agaimst chem. He
i repuorted iohave admitied that the pamphlet was writien asa response to news ol
possible increasc in water raves. Morcover, he had previously had requests for his
exclumion from iy refused and considered the Assistant Exgineer disconrcecss o
him. See NWRED FWINI), Aug. 1881, & Maj. C.5. Manoriefin CE, 7 July 187,
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that the charge was ‘proven beyond the shadow of a doubt’*
The investigating officers found that ‘unlimited opportunities'
existed for making illicit gains as a result of the ‘practically
enormous power in [subordinates’] hands for harassing or
favouring irrigators’, and they concluded: "Very considerable
gratuities are given systematically to all classes of canal
subordinates, sometimes in kind and sometimes in money . . .
It 15 feared not even ziladars are exempt, and of which it is clear
that the Deputy Magistrate could not have been ignorant,"
Ziladars, it appears, commonly received faslona (harvest)
payments, cither at a rate per kolabe or at a rate per bigha of
cultivation, and these contributions were often supplemented
by additional payments to secure considerations such as tmely
first waterings. As well, Baraut cultivators made goodwill
payments to chaukidars and measuring amirs, sometimes at a
rate per voke of animals powering the sugar presses.® The most
important additional payment, however, was for the purchase
of tatil water — that 13, for access to water when the outlet in
question was officially scheduled to be closed. *We buy tatils’,
admitted the lambardar's agent in Mauza Jangarh [a village
possessing just one half-kolaba), "Sometimes we pay Rs 2, other
times Rs 4."* According to Webb, it was well within the power
of canal employees to enforce payments or even to precipitate a
demand for fatil water: ‘Nothing is easier’, he pointed out, ‘than
to drop a plank into the head of the mjbuha and diminish the
‘supply.” This was a pardcularly common practice, he
maintained, when low supplies endangered cane or wheat
crops. As an alternative 1o such exactions, local subordinates
could enter inwo lucrative arrangements with dominant

U NWPED Rev, Oct. 1lizg, g, BOR to NWEF Gt 6 Sept. 1870, Investsgations
were conducted by ] H. Fisher | Meemit Callr | and Maj. C5, Moncrielf [SE, EJC}

3 fEirt. "It had even twmed owt’. Monooel reporved incredulomsty o the Chiel
Engineer, ‘that [the Executive Engimeer’s| own mumshd had the night before been
intiomicla ting the 2anuindars from giving evidence! NWPECO PWDIT), Aug. (B, 8

A MWFPED Bev., ODo. rigg, 52, | H. Fisher to Meerut Comanr,, & Sept. 18

o NWPED Rev., Ocr 1870, 35 Such payments were not hidden by the villagen: the
Jaifona charge was mvariably oo be foond in the melbab scoounes {recoed of village
caali payments]; in some willages & molbad-nchr |wotm-ooaise dccomnt] was
muintained separately by tbe village basta in the same bald (account book]. The
recorded totsl moncy pavments for eightoen villages inspecied came b B gal for
the vear, MWPED Rev,, Oc 187, 55,
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villagers — what Wehbb called the ‘strong faction which fattens
under the shadow of canal favour. These, chiefly lumbardars
and their relations, in return for large supplies of water promaote
canal oppression m all its forms.”

The corruption was clearly embarrassing to senior canal
officials, particularly since it provided yet more ammunition for
their Revenue Department critics. It is important, however, to
set the subordinates’ activity in context. In the first place, such
practices were clearly not as universal as many believed. Even
Webb conceded that on the Ganges Canal, ‘where irrigation by
rajbuha section 18, I learn, not general, and water is to be had
abundantly in many localities’, people were "as a consequence
tolerably free from oppression born of interference with the
supply’. Secondly, much of this activity caused a net loss not so
much to the irrigating community as to the canal revenues, [t
is evident enough’, investigating officer C. 5. Moncrieff
concluded, that the cultivators ‘have not been put to this
expense for nothing. Measurements have been dishonestly
performed, lands have been unfairly assessed, water has been
given out of tum."* In fct, the ‘oppression' which was
apparently so pronounced where fafifs were needed to ration
the short supplies of water might more realistically be seen as a
‘service’, through which the chaukider in particular sup-
plemented his regular pay of around Rs 5-7 per month. So
crude and disruptive was the fatil system as a regulatory device
that the operation of the ‘informal market’ for canal water
arguably produced more positive than negative effects through
imparting — for some caltivators at any rate — a much-needed
degree of predictability to their water supplics. This scems to
have been the view taken by the Chief Engineer at the time,
Henry Brownlow, who refuted the idea that the chawbidar was
‘an exceptional villain, who wanders about his beat levying
blackmail on all who venture to touch canal water'. He was
ganguine about the prospects of preventing the operation of an
informal market for canal water given that ‘the Zamindars
themselves see nothing wrong in it',*

Why did the fafif system tend to increase the unpredictability

W NWPED PWINT), Aasg. 1Bls, 1o
o NWPED Rewv., May 1881, 7, letser to NWP Gowr,, 10 March 1881,
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of supplies? Periodic closures were designed so as to ration
available water by restricting the time allowed for irfigation in
those villages affected. They were necessary because, even after
the reductions in their outlet capacity, villages in the higher
sections of rajhabas were still able 1o obtain a disproportionate
share of supplies by clearing and deepening their guls (and thus
increasing the rate of intake inwo village channels) or by
irrigating at night. Villages at the tails were obwiously
vulnerable to such practices, and fotily were thus imposed on
upstream villages with the aim of allowing a certain level of
supply to reach lower parts of the distribatary. It was an
important assumption lying behind the svstem of rotating
closures that the water supply in the refbaba would remain
roughly constant. In fact, as Webb made clear, in the crudely
constructed and imperfectly maintained distribution network
existing a1 the time, supply was anything but constant due to
the silting up of channels. Level variations in the main canal
also played a part in the problem. Frequently, therefore, a low
supply coincided with the open period allocated to outlets
along a section and irrigation was sharply curtailed. Since
compensatory irrigation was prohibited by the department, it
was clear - as Webb pointed out - that "if subordinates did their
duty ... irrigation by these water-courses would be very
trifling’. As it was, ‘the subordinates turn this to pecuniary
account and affect the desired irrigation’. It was easy o open
‘upstream outlets out of turn and keep them running all night,
since it was difficult for an assistant engineer to patrol even ten
to fifteen miles of distributary out of the perhaps 200 miles in his
overall control.
There was clearly a close relationship between the wealth of
a particular village, in terms of the value of ¢rops raised, and
the level of payments in farlona and for tetil water. Villages
which were located reasonably near to the heads of distribu-
taries could normally expect full supplies of water, and they
engaged the services of local canal officials to ensure that
departmental attempits 1o spread supplies along the length of
the distributaries did not affect the timing or quantity of water
available for their intensively cultivated fields. The cultivators
in these villages were prepared w pay heavily for such
assurance because, quite simply, many of them could only
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afford to commit themselves to large areas of input-intensive
crops if they could rely upon water supphes. Thus the Jat
villages in Baraut appear to have paid moat heavily in the form
of faslana. Shabka kallan village, tor example, made payments
amounting to Bs 12 on cach of its four kelabas, Payments were
especially heavy invillages where the water-sensitive cane crop
Was grown,”

IMegal payments decreased with distance along each
distributary: “Near the tails of the rajbuhas’, observed the
Meerut Collector, ‘the chaukidar has less in his power and
pavments sink to perhaps nil.™ In these sections, of course,
there were usually no fafils applied, and the influence of the
subordinates was further restricted by the fact that down.
stream villages had developed far less reliance upon canal
water. Fooil pargana statistics confirm that as the distance from
the rajbata head increased, the proporton of cultivated area
under irrigation fell progressively.® Moreover, the area under
valuable crops similarly diminished. Some villages, faced with
an unreliable canal supply, constructed or maintained sop-
plementary sources of irrigation (an option which was open to
many cultivators in upstream villages, and which effectively
impaired the bargaining position of subordinate officials).
Many downstream villages responded 1o the scanty supplies by
increasing the efficiency with which they used what water they
did receive. It was in the lower reaches, for instance, that
attempts at lining channels with roof tiles were to be found,®
while kianis were invariably smaller and guls better maintained
in many cases.

Broadly considered, if tatil controls had been properly

A NWEERD Eev, Ocr rlyg. gg. w NWEPRO Rev, O rlign, je.

M hvrrage irrgabid i il-}uﬁpﬁﬂhm&'wllrmmm]hrllpuﬂtﬁllqu Gl v
70% I willsges within fwa miles ol the muin cansl o 340% o villages in the foor- o
siz-mile range. This applics also o boldings, Empirical sudies show that st asound
50 yards from the outlet, (e percentage of the bolding area irrigated i typically
ome-lall ifhat of holdingy near to the outlets. See BC. Repetio, Tome m Mnsis's
Aveiopend Pragrammes (Cambridge, Mass,, 1gn} poogn

= Ropsl Commiurisn en A grnsliare, Exdemee, vm, p. 577, testimony of Dir B, Muakheree
{Umiv. of Locknow). For a contemporany study of how water scarcity snoourages
comnuunity action o safeguard available canal sepplies, see B Wade, "The Bocial
Response to Irigaiion: An Indian Case Study”, femal o Desnlogenenl Sfudies, xven
(1070), pp. yab.
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enforced, there would have been a reduction in the difference in
the quality of irfgation between villages located at opposite
ends of the distributary system. Different expectations as to the
character of the auppl}' woild clearly have al’l-'m:m&-cmpchmm
and decisions on intensity of cultivation. As it was, illegal sales
assisted the well-placed (and frequently rich) irrigators o
maintain their levels of cultivation, while every time an outlet
was illegally running the expected increase in the supply w
lower villages as a result of fatifs was being diminished,
Inasmuch, however, as purchases of tatilr raised the marginal
cost of canal water, some economies in water use would have
resulted in upstream villages, These would have been at the
expenst of marginal cultivators and poorly placed holdings or
ficlds, thus producing situations such as that described by
Opium Agent J. E. Hand: ‘1 have not been able to get all my
poppy sown on account of the water being scaroe; our
cultivators are not the swell cultivators of the village; the
Thakurs and the Brahmins get the water first, and by the time
our men’s turn is reached the water stops.™ Improved supply
made available to lower villages would undoubtedly have bheen
captured in many cases by the influential cultivators (given
what we know about distribution within villages), who would
thus have been given the opportunity to extend irrigation on
their holdings and grow more valuable erops.

Phase of increasing technical control

The subversion of the crude distributional control embodied in
the fail system underscored the desirability of reducing the
discretonary rofe of the canal establishment in the day-to-day
distribution of canal supplies. Theoretically, it was not difficult
for engineers to devise ways of doing this by means of technical
adjustments to the system: even within the crude open fow
system, refinements, properly maintained, could provide for a
more even distribution of supplies. In practice, in spite of the
fact that investment in project refinement was relatively cheap
and quick-yielding compared with outlays on new works, itwas
the latter which received most of the funds, and engineers were

o OHCTES oo ray,
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hampered in the improvements they were able to make by lack
of funds for such schemes® A systematic and carefully
integrated attempt at remodelling only got under way,
therefore, in the 1880s. Prior to that, remodelling activity was
somewhat od doe and concentrated on the correction of the
grosser defects.

It was advantageous, however, that by the tme the
improvements were seriously tackled, the government had
extended considerably its hold over the channels at the lower
end of the hierarchy of distribution. Maost such channels still in
private hands were less than one mile in length. In fact, this
control over the distribution network was further enhanced by
the decision made during the planning of the LGC that all
principal water-courses would be constructed and maintained
by the government, This was an explicit recognition of the fact
that savings in the form of water economies resulting from such
a policy would more than cover the costs involved,®

The remodelling of the distributary network reached its peak
in the 1Bgos, with 1,400 miles (or around hall) of the UGC total
being adjusted dunng 18941900, and over half the total
mileage of channels on the Agra Canal and the EJC. The broad
aim was to reduce waste and 1o facilitate a maximum area of
Irmgation per cussec entering the system, while also dispensing
with the need to apply tatils within individual rajbakas. The
principal adjustments were as follows:™

(1) Channels were adapted to command” the country to allow

© 1t i an ectablished ot - thaugh ane which, for varions reasons, is not even woday
folly ackmowiedged in developmen: bedgetry allocations = thay on the basis of
expecied incremental costs and benefits, the improvemen: and extension of existing
capacity promises often higher (and more immedsate) returns chan the ereation of
addibonal capacity through oew schemes. Thiv principle is not confined 10
eapendinere on the imigaton systens alome: complementary  evesamcms in
iramsparration especially are likely to increass the retures arsing from brgeied
Tmreing.

@ Experiments condocted by ]. Ivems on the Ganges Canal mdicaced char water losac
per mile in vlllage dseto spilllage, percolation, and evaporations varied
fromn 51% w0 B7% of the warer entering, Buckley, fripatos Banki, p. 88 The et ol
the conitructson of water-coures on the Favebipur branch were discomvered to have
beren rroiosiped i o single scison due s far moee raphd developmens of irrigasion,
See LIP FWIHD), Sept 1500, §

“ Desoribed in IFCYEL p. 197,
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the substitution of flow for lift imgation. This was done by
providing gentler slopes and masonry falls,

{11) Distributary channels themselves were adjusted at each
mile section 10 carry volumes sufficient to allow water o
get to the tails instead of being consumed at the heads.

(iii) Both the numbers of outlets and their sizes were reduced to
auit the areas to be irrigated (on the basis of current
irrigation); many kolabas were repositioned to serve
water-courses fiowing through high ground to command
tracts on both sides.

(iv) The lower the velocity, the more the slopes of both
distnbutaries and minors were reduced so that the beds
and sides of channels would not be scoured out but would
gradually be ‘puddled’ over the wetted perimeters, thus
reducing percolation.

The enlarged distributaries were designed so as 1o run full
and on alternate weeks, rather than continuously. This signifi-
cantly reduced percolation losses, while the combination of the
adjusted distributary capacities and the limitations on kelabas
meant that it was no longer necessary to fafif sections of the dis-
tributaries, since — theoretically at least — there was now suffi-
cient water to meet the drawing capacity of each village and still
supply the tails. Dizeribution control now lay not with the dhanki-
dar but with the executive engineer, who simply controlled
. whether an entire channel was in Bow or not, As a result of these
+ adjustments, all villages at the tails of the EJC distributaries
were reported to have mcreased their irmigated areas.®

The effects of these design improvements were not confined
solely to the tail villages. The increase in the proportion of flow
irrigation and the speedier execution of the irmgation process
contributed to an expansion of irrigation in most villages taking
water, Indeed the ahility to irrigate & given area in a shorter
period of time was an important aspect of the system’s
increased elasticity and flexibility in times of abnormal
demand.® A breakdown of statistics for the Anupshahr branch

© fhid., p. ao.

@ Far examples of increased HexibiBiy, e TR 0550502, p. ol [t was the stabed
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the extent that as many fickls could be wabered in 8 week with remodelled
distribataries as were formerly watered m o monih
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of the UGC provides a good indication of the effects of the
remodelling everall. The 68,000 acres irngated on the branch
during the dry year of 1877-8 were confined 1o the upper two
divisions; the third division apparently received no water at all,
Remodelling led to progressively larger areas of irrigation on
the distributary as a whole, and to a dramatic increase in
tail-end imgation, In 18gg-1900, an area of 100,000 acres was
watered in the third division, out of a total for the whole line of
2E0,000 acTes S

Of course, these statistics of expansion also reflect certain
other technical developments and design improvements which
enhanced considerably the svstem’s overall Aexibality. Prior to
the construction of the Jani and Kot escapes, for example,
engineers on the Ganges Canal had trouble in responding to a
high demand confined 1o the upper portion of the canal without
swamping the lower reaches of the canal.® The flexibility of the
core supply was substantially improved by the construction of
the LGC, with its own headworks intake and the facility to pass
supplies from the UGC system into the LGC by means of the
Cawnpore terminal line.™ This not only made water available
for the expansion of irrigation capacity in the Upper Doab, but
improved levels in established distributaries there and thus
allowed increased irrigation, Overall flexibility was enhanced
also by a link-up system with the Agra Canal. Although the
larter's design capacity was fixed at 1,100 cu-secs, actual
supply was sometimes as little as Joo, and once, in 18gz, fell 1o
400 cu-secs. The Hindan River cut was subsequently excavated
to supplement the supply of the Jumna at Okhla, where the
headworks were sited, and a further supplement could be
obtained by way of the Jani escape, which connected the
Hindan to the Ganges Canal.™ The increasing integration of
the main channels of supply was supplemented by the
ingtallation from the 18608 of a telegraph nerwork, which
enabled a greater degree of fine-tuning within the overall
system than had hitherto been possible, Supplies in the main
canals could now be more responsive o localised needs.”

@ ITCVEY, p. 158 = (RE ifr-r, poIT.
@ Far demils, see Trimma! Reden of Imigstise, pp. 5264
o fhid, p. fig: see alio Lane, Mattra SR {1926), pp. o-6.
1 Gee UP PWD(T], June 1gog, 1.
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Increased sophistication had undoubtedly been achieved by
the time the [rrigation Commission eame to review the state of
affairs in 19o1. But a basic doctrine had not been lost sight of:
water economies resulting from  technical improvements
ultimately took the form of extended irrigation coverage, The
twin aims of maximisation of fimine protection and, within the
existing pricing system, of maximising direct canal revenue
pushed the reach of the canal system ever outwards and ruled
out the use of the benefits of increasing vechnical sophisticarion
for more concentrated and intensive irmgation. The Chief
Engineer, Sydney Preston, made a telling statement on this
matter in 1goo, when a discussion was taking place as to
whether to proceed with the proposed Nandgaon distributary
on the Agra Canal (a project first proposed in 18go but
abandoned due to doubts over the adequacy of the canal's
water supply). One executive engineer maintamed that the
supply was still inadequate, Preston disagreed:

Tam convinced from my own experience, and it is also common sense,
thit oo mewst maske the distribulary firid, and them we thall fed waier fordt . if
a new distributary is added, it oo in e will reeeve its share of the
available supply. Tt is true this will be done by withdrawing a portion
of the supply from the remaining distributanes and villages, but all
share alike, and it 13 in my opimion advisable to give as many villages
as possible the benefit of a share of the irmgation, even if the present
supply is thereby reduced. ™

" This basic principle of distribution therefore continued to
exert its influence on the character of canal irrigation in the
Doab, and was supplemented inits effects by a process whereby
the irrigated area would tend o spread in seasons when the
supply was adequate, and whereby these additional felds
would ultimately be recowrmised by the canal authornines as
having a claim on the water supply.

This increased flexibility and technical sophistication lay
behind the expansion in normal irrigated areas from 1.6 million
acres in the 18Bos to 2.6 million in the late 1Bgos (see Figure 4).
The core supply had not been notably improved; it was simply
being conveyed more efficiently and spread faster and more

= UF PWINE, Febe rgog, 9, 5 Preitan, Project Tor Nandgaon Distributary, Agra
Canal, 18 Jun, 1900, Emphiety added
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thinly. In the process, major malfunctions had been substan-
tially eliminated, but the policy of maximum coverage, applied
within a system based on the open flow principle, militated
against the achievement of supply reliability. Villages at the
tails were now able to be confident of some supplies during dry
weather, but still could not rely on either the quantity or the
timing. Tail-enders on the Anupshahr branch, though un-
doubtedly better served by.the system, still found the supplies
‘capricions and insufficient’.™

Chaudhury Mukhtur Singh's testimony to the Commission
on Agriculture indicates the nature of the continuing supply
problems. Supplies could be delayved due to the alternate
closing of the distributaries; routine closures for maintenance
ocould often be inconvenient to cane-growers; supplics were
frequently disrupted by inadequate silt clearances on the part
of subcontractors; and villages at the heads could still increase
their share of the water by clearing out their guls.™ The most
important consequence, Singh pointed out, was the dis-
couragement given to the higher-vielding crops and varieties.

The growing technical sophistication of the canal systemn
inevitably eradicated many of the earlier problems, particu-
larly those of wastefully excessive use of water. As onc
settlement officer remarked in 1901, there was “seldom now |, . .
much margin' for overimgation.™ Nevertheless, then, as
before, the charge could be laid that the distribution policies,
like those relating to pricing, took little account of water
management as it related to crop needs; in this, as in earlier
phases, agriculture had w fit round the irrigation branch
rather than the reverse. E.C. Buck had clearly recognized this
tendency in the 18708 "One mistake in canal administration
has been that agricultural conditions have been less studied
than engineening requirements, and as a consequence the state
has gained less and irrigated land suffered more than ought 1o

have been the case.'™ Yet the same sentiment was being

M Phelps, Sulsndubabe S8 (1910}, p 9.

™ Repal Commiuim m Agrimitar, Epidear, i, pp. 673y, iestmmony of Chasdhary
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expressed by the Howards forty years later.” Low irrigation
charges clearly played their part in allowing — even encourag-
ing = the perpetuation of an exiensive and not particularly
reliable irrigation system. Departmental policy on rate
remissions and compensation (discussed next) did nothing to
force official attention onto this matter.

Irrigation management and interdepartmental conflict

To aid their pursuit of departmental objectives, the canal
authorities possessed a remarkable degree of independence in
the management and operation of this huge and pervasive
system. With the exception of the intrusive external influence in
martters of canal finance, the lrrigation Department for all
practical purposes functioned as a self-contained and auton-
omous unit in ity day-to-day operations, and in many
important respects this remained the case even after the
administrative reorganisation of the 1860s. Indeed, the
department could hardly have wished for a more favourable
operational environment in which to pursue its ohjectives, It
controlled the regulation and allocation of supplies from the
canal, and could substantially determine the distribution of
supplies from extensions; it possessed de facle powers of
coercion, in that it could threaten to withdraw supplies from
users who failed o comply with its terms; it adjudicated
" offences against its own rules; and it recorded irrigation and
asgessed claims for remission of water rates due to supply
deficiency {as well as compensation claims for damage or loss
caused by the works), Given the nature of canal achemes, and
the permissive framework in which the department operated, it
was inevitable that the later would, in pursuing is objectives,
come into conflict not merely with specific interests within the
irrigating community, but with non-irrigating interests and
with officials in other departments whose concerns and
priorities were not in aceord with those of irrigation engineers.

™ “Ulp 10 now ievigation (s ladia hes been looked opon largely as an engmeering
problém ., . brut the el value el irgation 1o India depesds largely apon a proper
appreciatson of the seeds of ihe craps irrigeesd.’ A Howard and G. Howard, “The
Errigation of ARuvial Sails’, AfY, %0 (07, p. 190,
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Such conficts can be illustrated through a briel examination
of the Irrigation Department’s labour recruitment practices.
Substantial amounts of labour were needed to assist in the
operation of the system, and 0 keep it in reasonable repair,
Labourers were recruited for such tasks as the annual
reconstruction of bunds at the UGC and EJC headworks, as
well as for routine silt- and weed-clearing operations and
emergency repairs, particularly to banks. For many of these
tasks, the limited time available for their completion gave a
certain urgency to the problem of labour recruitment.

The annual replacement of the UGC head bunds involved
gathering up to 2,000 men, and canal engineers frequently had
to resort to compulsion to obtain the necessary labour, "t is
ugebess o deny that labour employed on the headworks during
the unhealthy season of the rains is not in all respects
voluntary’, admitted one officer, in 2 memorandum urging the
construction of permanent headworks at Hardwar, "Allow full
liberty of action to the labourers, offering even increased . . |
daily wages, and how would the head bunds be repaired? ™ The
same problem occurred on the EJC, where it was difficult 1o
keep the number of labourers up to the minimum of around
200, particularly when malarial fever was prevalent and many
labourers suffering its symptoms found the cold overnight
temperatures at the heads intolerable, Labourers, procured
from plains villages “only with difficulty’, often absconded a1
the first opportunity. Literally half the work force could
disappear overnight — as happened in early November 186g,
causing the Canal Department to threaten to withhold water
supplies to those Saharanpur zamindars who, as part of their
contract agreement with the department, had undertaken w
supply a certain number of labourers for the headworks and
had failed to do 30,7 The problem was eased on the Ganges
Canal by the introduction of a system of leasing out Canal
Department land in the vicinity of the headworks on condition
that for every five bighas the tenant would provide one man for
labour on the works where required, and for every 25 biphar a
cart and four bullocks would be made available on request,

B Chaoted im WWF PWIKT], April 1867, 11, Col. W Maorten, Labowr Recruatmenr for
Ganges Canal Headworis.
W NWE PWDOT), Dec. 185 68-q.
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This system provided a reserve of around 300 men and 65 carts
for the difficult September—October period ®

F:ngrin-e-ers tended 1o be guarded on the subject af compulsory
labour, since the use of forced labour was only sanctioned I:q,-'
formal legislation (the 1845 and 1873 Canal Acts) for use in
coping with emergencies, such as where breaches in canal
banks threatened to cause crop damage, The practice of
compelling labour contnbutions, in fact, arose out of the period
when rafbatar were constructed on behall of landowners, who
were granted tabani loans towards the cost. Since local labour
was cheaper than imported professional excavators, it was in
the interests of the landholders to arrange for labourers to
attend the works, and the system was extended to silt
clearances, which were also at that stage paid for by the
rajbaha-owners.” The system began to break down, however, as
prosperity increased in the canal villages, and it became more
and more difficult for officers to arrange for labour to attend the
various works, The low-caste Chamars from villages on the
EJC, C.5. Moncrieff observed in 1866, ‘will no longer go at the
bidding of the zamindar o clear silt rajbahas, much as the
latter would wish it"™ In resfonse to this development,
Moncriefl had insisted that villages taking irngation contracts
should agree to supply working parties (on the basis of two
labourers per water-course) at market rates when called upon

by the canal officer. “This may seem hard’, he conceded, 'bur 1
do not know how else to carry on the work which is necessary o
keep the canal open ar all’

At the root of the difficulty, according to local estate-owner
AP. Webb, was the fact that the irrigation rates of pay for such
work were somewhat below what might be descnibed as the
‘market rate’. Webb's 1868 complaint about labour impress-
ment' for canal works, which in the event foreshadowed his
subsequent pamphlet attack on the abuse of power by the canal
bureaucracy, was probably prompted by his losing exemption
from muddud (the obligation to supply labourers) following a
disagreement with a canal official, and thus subsequently

= NWEF PWENI), April 1867, 12, Noce by Cape, |, G, Forbea (EE, Ganges Canal)

" NWE PWIN, E;Fn. 15l 18, Nede by CE.

I NWE FWIHI, Feb, (8588, Appendic, ‘Papers en the Bevesor Beturna ol ibe Canal
al the NWP, 1835-8', Repont by EE o BJG, pp. 557,
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having 1o supply eight beldars to work on the Kirthal drain or

risk having his water supply withdrawn. According to Webhb, in
order to overcome the uncompetitive rates paid lor canal work,

canal officials used oner to impress labourers, and this brought them
into coflision with the district authorities. They now make the
Semindars and Lumberdars of the villages impress labour for them,
[The laster,] to save their crops from injury, accompany canal
chuprassees to the huts of the chamars or labourers, threaten them
with expulsion from the village, and eventually use violence 1o them
and drive them o the canal works ®

Another constant irritant in the relations between the
Irrigation Department and the local community involved the
way in which claims for compensation and remission of water
rates were handled. Claims were assessed by the department
itself, and involved personal inspection by assistant or
executive engineers. [he Canal Department clearly had an
interest in minimising the revenue loss from such claims, and a
good many of the field inspections for rate remissions claims
could be dismissed fairly easily on the grounds that supply
deficiency was not the sole factor contributing to & particular
crop failure. In general, as A.P, Webb pointed out, remissions
were not granted ‘unless crops are destroyed’, and even then
only to the level of the lowest crop rate. There was certainly no
remission according to the degree of damage, on the practical
grounds, as one officer put it, that the ‘notion was absurd that
engineers should be expected to discuss the outturn of every
field ... if the yield does not come up 1w the owner's
expectations’® The Irrigation Department’s ‘tendency to
minimise the loss arsing from deficient, irregular or untimely
supply of water' was, in fact, well known to revenue officials ®
The Cawnpare Collector had in 1864 taken up personally three
seemingly sound complaints of crop failure due to inadequate
water supply (and a further case of a charge having been levied
on a wholly rain-fed crop) which had been dismissed by the

HONWE PWDIL), Sepe. B58, 51, "Complaine by My AP Webh, Femindsr of
Sowniet, Meerun Dhsarict, againa impresment of lbour loe canal works™.

B NWE PWET), Qs g, 157, Lo ]G Hall, Tnepection Beport, Kulda Rajbaha,
Dawica. The idatemenl was made respoose (o 4 compleint made by Michel, a2
carindsr from Dasss (discussed below ],

B P Rev,, Aprl 1508, 45 H.R.C, Hadley (BOR) 10 UP Govt., 27 Mow, 1507,
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Assistant Engineer. More than two years later he was to report
to the Board of Revenue that the claim was still unsettled,
despite his representations to the Executive Engineer.™

Claims for compensation wsually involved crop damage
resulting from breaches of the distrnbutary banks or from the
use of escapes. The use of escapes 1o reduce the supply in the
canal when a sudden fall of rain caused demand to cease, or
when a breach occurred, involved a particularly unfortunate
conflict in that the cultivators affected were frequently those
who did not benefit from the use of canal irrigation themselves,
As the Executive Engineer for Etawah division pointed out, the
beds of most rivers and streams which could be used as escapes
had been for revenue settlement purposes ‘declared to belong to
engaging proprietors”. Many were cultivated right across
during the rabi season and frequently they were dammed and
gtocked with fish, ‘rendering the working of escapes . . . a matter
ol serious responsibility’ ¥ The choice was often between
allowing a breach to damage high ground or opening the
escapes and damaging crops along the rivers - as happened, to
take one instance, in 186g, when the Moondakhera escape at
Aligarh was allowed o disgorge into the Kali Nadi for a period
of ten days, swamping rabi crops worth Rs 50-100,000 growing
alongside the dry-season channel ®

Maturally the canal authorities sought to minimise com-
pensation payments, and in this they were aded by the
‘understandable reluctance of claimants o become involved in
costly and drawn-out legal procecdings. A notable exception,
however, was Mr Michel, of Dasna in Meerut, who owned
what was reputedly the largest indigo factory in India and
whaose suit for damages is particularly illuminating. Michel's
suit was for the recovery of Rs 22, 736 as compensation for flood
damage to standing indigo crops in July 1868 caused by the
negligence of canal officials. He alleged that defective drainage

= NWP PWDNTY, Aag. 186g, 1o, letter dated 6 May 85z

= WP FWENL), Mov. 1867, 15

= WE PWIDT, A 186g, 14z=7. lishowk] be noted than watér emering the Ganges
(Zaral s Hardwar took roughly ten days o make i way o Cawnpore through
channely steadlily dimmisking in capacice, Escape isarallarions were eqsential for
drating with the imrrbin bl variatons bipdemand which could take place during chas
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arrangements and the overflow of rajbake banks cavsed a loss in
outturn on 1,500 bighas of 38,000 meunds of indigo, worth Rs
22,736 (net of production costs) as manufactured cake.® The
suit had been brought as a result of Michel's dissatisfaction
with the normal procedures for compensation claims. The
department’s view was that natural drainage defects were the
responsibility of individual landowners and thart its liability for
the damage extended to only 76 bighar, and on that area was
restricted 1o the value of the crop lost,

Although the Lieutenant-Governor made known his view
that the department should have come to an arrangement with
Michel prior w this stage, canal officers were less inclined 1o
seek a compromise. “Had Mr Michel not been a European
landholder’, a senior canal official noted in a lewer 1o the NWP
Government, ‘it 18 doubtful if his claims would have been
admitted by executive and superintending engineers as far as
they have been.’ He suggested that Mr Michel "be left to try his
remedy in the civil court™ and was backed fully by the Chief
Engineer. ‘If we give way to an unsound claim’, the latter
pointed out, ‘they will arise all over the country.™ Nonetheless,
though they accepted that the government’s case was a “very
good one’, the irrigation and revenue officials who met in
Sepiember 1868 1o discuss how best w proceed with the case
were agreed that decisions of courts of justice were inclined to
be ‘erratic’, and that under the circumstances it was best to seck
a compromise,” It was decided that the government should
offer to execute the drainage works at its own expense, and that
a payment of Rs 1,000 should be allowed to Michel for ‘anxiety
and mental wrong'. "That admits nothing', one of those present
remarked, with an eve o future liability claims. Michel
subsequently withdrew the suit.

As was explicitly acknowledged, however, the innumerable
compengation claims of the less influential received maore
cursory treatment. Take a tvpical claim, such as that for

m WWE PWIDHTL, Dee, 188, 16-38, “Mr Machel's suit agrins Governmest'.

= NWE FWDHT), Dec, BBy, 96, Maf H. A, Browslow (5E} to NWE Govt., & Aug
1008

" NWP PWINI), Dec 186y, o8, Note by Gal, W, Greathed.

= RWEP PWINT), Dec 855, oh, Maj. H.A. Brownlew {SE) w0 NWP Govr,, 19 SepL
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damage to fields temporarily taken up for purposes of repair 1w
rajbaka banks. C. A. Daniell, Collector of Cawnpore, in a letter
to the Allahabad Commissioner described the damage he had
observed locally, pointing out how contractors found it
convenient to take the manured soil to a depth of up to three
feet over an area thirty to forty yards square, effectively
returming to the cultivator *a saturated pit’™ Since it was
difficult for a canal officer to inspect and settle all such
compensation cases, the matrer, Daniell wrote, 'falls into the
hands of some native subordinate, who knows that ifhe gets the
job over quickly, and silences complains, his conduct is not
likely to be enquired into. A little bullving, a strong assertion
that it is no good holding out for higher terms and a compulsory
razinama taken from the man whose cultivation is destroyed,
settles the matter.! The *trifling sum’ received in compensation
for such damage was undoubtedly the typical experience.
Concern over the pervasive and unaccountable exerase of
powers by the canal bureaucracy lay behind attempts in the
18603 and 708 to regulate the activities of the canal service, and
indeed to transfer some of the functiong of the irmgation branch
to other authorities. The main pressure for this change
emanated from the Revenue Department, whose officers in the
Doab districts daily came into contact with the operational and
administrative defects of a service which seemed to impinge on
almost all aspects of their local duties, The post-Mutiny
"settlements in the canal disiricts kept in the official gaze a
catalogue of problems arsing out of the technical and
administrative shortcomings of canal rrigation. These have
been discussed in earlier chapters, and notably included the
conflict between water distribution policies which maximised
immediate canal revenue as against those which would have
increased long-term land revenue. There was as much concern
over the effects of the canal on standards of husbandry, and
owver the lack of agricultural knowledge among canal engineers.
In addition, petitons and complainis received by district
officers on their rounds kept them in mind of the numerous
petty annoyances associated with a bureaucracy operating a
technically crude instrument of irrigation and supervised in its

a9 NWT FWINE), Sopu. o678, o
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official and unofficial activities by a tny corps of overstretched
European officers. Moreover, even these officers could be found
perpetrating “arhitrary acts’, such as the stoppage of supply to
whaole villages for transgressions committed by one or two of its
inhabitants (as, for example, in cases of forced labour
recruitment, which revenue officers considered to be ‘against
the idea of free markets and the hiberty of the subject’).™
This was the background to an experiment, conducted in the
face of 'vigorous resistance” by the canal authorities, in handing
over the irigation measurement duties 0 the revenue
authorities in the carly 1860s. Under the existing system, the
handling of the revenue side of canal irrigation was divided
between the Revenue and Immigation Departments, with the
irrigation officials measuring and recording the irrigation and
compiling a list of payments due from individual irrigators, and
the actual collection being undertaken through the revenue
authorities. It was, of course, unsatisfying to district afficers 1o
have to enforce final demand statements which, they knew from
experience, sometimes included dues on helds which had been
inadequarely irrigated or not irrigated from the canal ar all.®
Revenue officials thus welcomed the scheme, which promised
also to reduce establishment costs and introduce a check on
corruption and inaccuracies. In practice the new scheme was a
failure and was dropped after two years' trial in Meerut and
Etawah. Far from reducing costs, in a heavily irrigated district
like Meerut, it severely disrupted the work of the fehsid revenue
establishment; it was, moreover, particularly disruptive 1o the
Canal Department, since the requirement that the ziladar,
maih-riladar, or suboverseer had w accompany each measuring
party effectively meant stopping ‘the emtire current work
of the canal for about three months every year, as each sub-
overseer's whole time would be employed with the measuring
parties’.

= NWP PWINIG, Feb. 186g, 101, proposed Morth Indis Canal asd Drainage Bill
margtnsl note b pars, Bz,

= FRAC g5, pp. a4 T neceslosd sac of the village maps (where they exisoed|
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cperations by the extra burden, see NWEP Rev,, May 1866, v
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It was, in fact, the judicial arrangements which particularly
upset the district officers, since these were such as frequenty to
deny the cultivator effective right of redress for injury or abuse
of his rights. Critics pointed out that the system whereby
offences against canal regulations were handled internally - by
executive or assistant engineers, or by deputy magistrates — was
unsatisfactory on several counts. They argued that the officers
assigned to deal with such cases, particularly the young
assistant engineers, often possessed imsufficient understanding
of and sensitivity towards local customs, tenures, and nghts,

More importantly, it was asserted that the officers concerned

often lacked the necessary legal knowledge. This was clearly

evident in the case invalving the villagers of Byree, described by
the Cawnpore Coflector in a letter to the Board of Revenue,

Some of the villagers had been reported by the suboverseer for

stealing water during tatil. All were brought before the Depury

Magistrate by the local chaukidar, without formal summonses,

and eventually fined or imprisoned for fifteen days in default

No evidence for the prosecution had been examined, and, in

fact, from their statements the men appear merely 1o have used

water which had escaped from a breach in the distributary,

“That 1s°, the Collector summed up, "without evidence for the

prosecution, and brought into court perfectly illegally, they

were convicted of what 15 not an offence under the act.™™

Most of the criticism, however, was directed at what was
‘described as the ‘abnormal and inexpedient arrangement {and
one peculiar to the canal department) to have the Canal Act
offence reported, prosecution conducted and judgement given
by canal employees’® The Board of Revenue complained
strongly to the NWE Government in June 186g that the existung
system whereby ‘the judge, and plaintff or defendant are
virtually one and the same thing' violated the principle
embodied in the maxim memo debel erse judex in propria causa.™

Moreover, to add to district officers” dissatisfaction with the
distributed i one sres had been drawn up ool o Hinds bus in Hisdustasd
chiaraciers, whith “sot onein a hendsed can read . NWE PWD(1], Now !H'-J. Lkl

i NWE FWDIT), Avg. 0850 roo, letter dated 6 May 1865,

w NWP PWDNI), OcL 1876, 3, Report by Civil Adminstration Gommiser on
Irrigation Adminiseration. Moreowver, the fines imposed by such olficals were
credived g0 the Irrigadon Department as ‘miscellansous receipos’.
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state of affairs, an appes] agamst a canal deputy mamstrate's
decision in a eriminal case was adjudicated by his depart-
mental superior and not by the magistrate of the district 1o
whom this oficial, guesd his criminal jurisdiction, was sub-
ardinate.

Ceomsiderable pressure built up during the 1860s in favour of

ing the system, To the 1865 recommendation of the

NWP Judicature that an independent tribunal be established
to handle appeals from the decisions of canal magistrates was
added a more comprehensive proposal from the Board of
Revenue in 186g. The latter suggested that canal officers
should not be ‘entrusted with the decision of disputes among
consumers of water; the cognizance of complaints regarding a
deficiency or total deprivation of the supply of water; or
regarding incorrect measurements and charges made for water
taken from sources other than the canal’. It was argued that
these matters should be handled by the tebsildar, with appeal to
the Collector,'™

Irrigation officials acknowledged the need for some change.
“The development of irrigation has outrun its administration,
which needs to be conformed to the requirements of the time”,
admitted the Chiel Engineer, when responding to the board’s
proposals.'™ But the department steadfastly resisted attempts
to reduce the extent of its administrative responsibility. It
based its case against the board's proposals to deprive it of its
judicial role with respect to canal offences, and 1ts role in
relation to complaints and claims for compensation, on the
practical advantages of the existing system. [t insisted that
‘on-the-spot’ justice administered by canal officals, involving
fines of less than Rs 5o (and averaging in fact only Rs 9-4),
allowed cases to be dealt with promptly, without tying up canal
officials as witnesses, and was actually preferred by the people
‘to the more tedious process of the law’."™@ The department alao

i KWT FWDIL), Sept. 1B6g, g5, BOR o NWEP Gove, 14 June 1855,

= NWP WD), Sepr 186, 107, Note by Col. W, Greathed.

= Ser argaments in fvour of the edstng svsteme by suocessive Ghiefl Engineers,
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pointed out that there was often little to choose between a
tehsildar and a deputy magistrate in handling such cases.

In the event, the Canal Department retained its judicial role
and its right to adjodicate claims for rate remissions and
compensation. The only significant adjustment in functions
was that canal officers were made subordinae in their
magisterial role (o the magistrate in the district in which the
case was tried," rather than to the Sessions Judge, as had been
the case previously. The change had been vigorously opposed
by canal officers, one of whom argued against the proposal in a
manner which llustrates the distrust which existed between
the rwo departments:

I think that the appeal would very ofien be taken up by a Dhstrict
Officer with an unconsciows bias against the Canal Officer, The later
belongs to a different and independent department, of which the
Magistrate (being also Collector) has never heard much good. [ think
I am only stating & fact when | assert that most Collectors have an
undefined feeling that every Canal Officer abuses his power, 1™

That the 1B60s proposals for the transfer of functions to the
Revenue Department were unsuccessful is partly explained by
lack of interest in radical change on the part of the
Licutenant-Governor, Sir William Muir. The latter's role in
resisting significant changes in relation to pricing have already
been discussed. The ‘Report by the Civil Administration
.~ Committee on Irrigation Administration’ shows clearly that
the extent of change the Lieutenant-Governor was prepared 1o
countenance was restricted to the requirement that engineers
should pass examinations in criminal procedure and the Canal
Act {and its circulars) before being invested with magistrate's
(second-class) powers.'"™ Administration of irrigation was
tidied up, regularised, rather than being significantly altered, ™

There was another argument in favour of what was described
ag ‘professional’ (i.e. engineers') management of irrigation as

= NWE PWINL), Do 1876, 5, Report by Civill Adminisraton Commimese an
Trrigation Admindstration.

1= NWEF FWIDT), June B6H, 634, Note by SE 1ot Circle, 1 Nov, 18y

= NWE PWD I, Oct. 1876, 3, Beport by Chvil Adminkairadon Commitee on
Irrigaion A isis oration.

WS See in particalar the ruled clarfring adminstranve proceduses miond o0 g0 June
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against the ‘non-professional’ control of revenue officials, This
argument was first articulated by the Inspector-General of
Irrigation in 186g, and served as a standard objection to change
whenever administrative arrangements concerning the canals
came under official scrutiny." This view did not dispute thar
‘non-professional” management could offer certain advantages
arising out of knowledge possessed by district officers in
matters relating to village costoms, agricultural practices, land
rights, and so forth. Such knowledge was conceded to be of
value in the management of irrigation at the ground level. In
favour of ‘professional’ management, however, was the need for
the technical skills of the engineer, not only in the operation and
maintenance of the system but in all manner of decisions on
drainage, water distribution, extensions, and the arbitration of
disputes. In particular, the efficiency and long-term develop-
ment of the system overall was more likely to be brought about
through ‘professional’ management. The improvement of the
system, by this argument, relied upon the engineer’s close
association with its operation and his involvement with the
whole process of irrigation.® Deprived of the control of his
irrigation, one official made clear, the interest of the engineer
would vanish, and those forced to devote their time to ‘silt and
jungle clearances and to repairs of bridges and culverts [would |
merit a place among Engineers no higher than the much
despised whitewasher ol barracks’.'™

As things transpired, the administrative adjustments made
in the 18603 and o8 were oriented more towards increasing
consultation between the Revenue and Irmigation Departments
-~ notably in planning new canals and extensions - than
towards significantly altering the balance of administrative
responsibility and control. Subseguent experience would
appear to support the Canal Department's view that the
long-term development of the canal system was best assured

R i, L, Report oa eripadles Books, ppo 55-8, B, Strachey { Inapee tor-General off
Iq'r'“pL'I:lu] o See. Gl PWE, lemer 57, 8 May (g

1% [ woubd be snforiunste, Strachey argued, w0 exclude from management those
perwis bel able o lmprove the cenals” usefulaess simply Becaase “they are not
likely 1o bave sulicken reapeet for the ignorance of the past®, féid,, p 56

™ See PP 881, uxse, Fartbr Sapert of e hﬁnﬁhinﬁmﬁiﬂ,ptm,ﬁﬁuﬂhﬂ.
Maj. .5, Monomelf, “Moie en (e Administration of Canal Irmigation’
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through “professional’ management. The Irrigation Commis-
sion pointed out in 1gog that the ‘dual control’ system in
operation in Madras and on the older systems in Bombay was
in many respects unsatisfactory, and concluded that it was
doubtful ‘whether any of the improvements in distribution
which have been made on the Northern India canals, would
have been proposed if the canal officers had been responsible
only for the maintenance of the works, Under a dual control it
would have been no-one's business t initiate them, "'

Canal irrigation in local society

This chapter has shown how a vital agriculral input was, at
the outset, delivered into the hands of the individuals and
groups of men prepared and able o put resources into
spreading the canal water through the countryside. Tt was used
to accumulate wealth, and as an important element in the
competition for local influence and power, Gradually, as the
gtate fixed wpon clearer aims with regard to irrigation
development, it was necessary to ease out local zamindars and
cultivating groups from their roles as financiers, builders, and
controllers of local distributary works. The chapter has dealt
with the complex interaction between a bureaucracy, the size,
power, and influence of which expanded significantly as the
government extended its control over irrigation, and the local
* community. Finally, it has shown how a subsequent phase of
irmgation control through greater techmical sophistication
tended increasingly to confine the struggle for influence
relating to canal irrigation to within the boundaries of the
village. The power of the subordinate establishment, though it
by no means disappeared, was significantly diminished during
this phase,

Within the village, of course, the canal water represented a
vital input which was to weave itself inevitably into the
complex patterns of village relationships. Beciuse in most
wvillages the water was often relatively scarce as a result of policy
decisions, and because it was relatively valuable (underpriced)
as well, it was inevitable that — with the government reluctant

v IFC, g, 103
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to intrude in village level distribution — allocation would have
to take place through institutional means, and that sach
structures would favour the influental villagers.

The dramatic effect the canal had in most areas obviously
produced new opportunities for familics to rise in the economic
and social order = opportunitics additional to those arising out
of the cycles of demography and fortune which affected all rural
houscholds. But because it was ultimately allocated hy
insgitutional means, established social and political channels
tended to exert 2 major influence over the way it was used and
whao reaped the benefits, I the dominant cultivators chose to
use these supplies primarily for their own sugar and wheat
helds — and undoubtedly it was the more substantial cultivators
who had the capital and land resources 1o obtain the highest
returns from canal irfigation - then they derived important
advantages with respect to such matters as gul-siting and the
ordering of watering ‘turns’. If the dominant villagers —
particularly the large landholders unable or unprepared to
mohilise the resources necessary o exploit the canal fully
through direct production - preferred to add canal water 1o the
list of factors (such as land rents and crop loans) from which
they derived their ‘intermediary’ income and influence, then
they usually possessed the control (such as contacts with the
canal bureaucracy) to reinforce this. Either of these groups
would be likely to respond to new opportunities according to
their perceived interests, and the precise effect of the canal
would vary accordingly.

Institutional control over the allocation of canal water thus
meant that the input was ‘absorbed” into the local economic,
social, and political environment, This would appear to have
important implications in two areas. The first of these relates o
the role of canals during famine, and the nature of the
protection they provided; the other involves the whole question
of differential response as reflected in patterns and rates of
growth. The final two chaprers deal with these issues in turn.



7

Protection against famine

One important purpose for which the canals were constructed
was famine prevention—a purpose which not only provided the
humanitarian or *higher ground for advocating the works’, but
also aymed more pragmatically at avoiding the “sacrifice of
money' which famines entailed, as well as increasing taxable
capacity.! Priority was given to those works caleulated to
prevent or mitigate the severity of drowght, subject 1o the
condition that the works should be remunerative: ‘No project’,
an 856 PWD circular ran, ‘should be selected which is not
likely o satisfy both these conditions.”™ Moreover, as was
shown in the previous chapter, all new projects and modifica-
tons o existing works planned from around that time
incorporated specific design features — such as capacities hased
on the copious tharif water supplies and extensive rather than
intensive coverage —in order that drought protection should be
" enhanced.

How effectively did canals counteract famine? The precise
role of canals in drought seasons was never subjected to close
scruting;? such analysis was not deemed necessary since there

" Cantley, (anger Canatl Werdy, 1, po 18 Cowrt ol Birectors Diospaich, 1 Sopt. 1841,
quoted im ibid., p. 5. There had been 2 severn droughst in the Upper Doab in g4,
but the famime expericnoe in the official mind when the Ganges Canal was
sasctioeed was that of 18378, when Boo 000 Bves were eatimated i have been lost
ard 1k cost 1o the government in revenme remissions and reliel sxpenditores was
barer pur by C.E.R. Girdlessone ot anound £2 millon. Acoording eo the Ml [N
{1858}, p. 47, ‘"more than twenty years clapsed before the revenme reguined s
farmer arandnd’.

L PP g0, Lim, Ryt on frigeties Wk, po g, Gl oo PWDs, Clscular b5, 27 April (866,
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during drought. NWE Rev., Dec, 1868, 04, 44 amil 46, Memorands o NWEP Gosr,,
Orcr, and Dov, 1658,
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was no shortage of testimony to the canals’ success in coping
with drought. Even in the testing 18967 famine, according to
the Agra Commussioner, it wiaas only “where canal imgation was
absent . . . [that] the pressure of famine made itself severely
felt, and it was there that relief had to be extensively given’; the
canals had been the ‘salvation of the Division'* Other
observers refer to the ‘complete immunity from famine” of canal
tracts* and of the canal’s value in such years being ‘all but
incalculable’.®

Part of Elizabeth Whitcombe's eritique of the canals,
however, consists of doubts about their value in such seasons.
She points out that the very crops the "overwhelming majority
of the population’ relied upon for consumption — the kharif
millets and coarse rabi mixed crops - were those which received
little protection from the canal during drought; the water was,
as in other seasons, devoted to cash crops instead. Indeed, she
argues that during drought the usual cropping pattern
imbalance in canal tracts in favour of cash crops became even
more pronounced:
Cenerally speaking, canal irrigation did, and could do, finde w
decrease the ravages of scarcity by expanding the sources of staple
food supply; indeed ite effect seemed to be the reverse, to contract
them — a process which tended 1o worsen with the stimulus of the
export trade in graing, particularly wheat, beginning in the late
18ras.’

‘When the rainfall failed entirely or almost entirely”, Dr

Whitcombe sums up, ‘canals . . . could not take its place."
In order to understand the role of the canal during famine,

and to resalve the discrepancy in opinion as to the effectiveness

of canal irrigation in such periods, it is necessary to be more

" RAR riigh-7, p. 19.

 Mo{reorge, Wirks and By in Tnsba, po 17

§ BAR rdgf-z, p. 19. 'Mo famine [relief] operatons have been undertaken bere sinoe
the canals were buiti’, the Balandshahr Collector cormmented i January 1568
{adding that none would be required in that year provided chat draght was the oaly
calammiey 1o face). Government of the Uniced Provinces of Agra and Chadh, Scascizy
Department Proceedings (hereafter UPF Scarday], Jan. rgoll, {preceeding no. | go.
{1 ghe IOIRL )

" Whipcombe, Aprarkn Condifions, p. 75. "

B fhd. P74 Similar reservatioes are 1o be foond e Thorsion, Tndies Pebiie Wanks, PP
1 1f-gs,
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precise about the phenomenon of famine itself, its processes
and effects. Each famine — or bout of *scarcity’, the less extreme
condition — was unique, and varied in its geographic extent,
antecedent conditons, and climatic characieristics: while
changing external influences (official action, wade, and
transport developments) themselves added distinctiveness o
each visitation.® Whilst unable wo do justice to the complexity of
the phenomenon and the range of its forms, this chapter will
outline the important processes impinging upon the peasant
production system in times of drought and will assess how the
outeome was modified by the presence of the canal.

The scarcity/famine phenomenon was made wp of an
intricate pattern of chain reactions, reflecting the fact that
abnormal circumsiances meant different things to different
groups, with each group reacting in accordance with its own
perceptions of the new set of gains, losses, and risks confronting
it. Its seeds lay in the disruption of normal agriculoural
operations; its effects, however, proved out of all proportion to
the actual food situation as caution and speculation together
contrived to interrupt the normal flows of feodgraing. Famine
amounted, at root, to a distuption in production and thus m the
pattern of relationships and terms of exchange surrounding
that activity which in normal years was sufhcient to provide a
role for component social groups at varying, but for the most
part adeguate, levels of consumption.

For agricultural labourers, as for many artisans, the drastic
decline in demand for their services in the face of escalating
food prices made it difficult for them 1o earn, in Professor ALK
Sen's words, sulficient ‘exchange entitlements’ to subsisy! if
neither charity nor migration could effectively relieve this crisis
starvation ensued. The labourer-cultivator confronted a
composite problem of diminished *exchange entitlements’ for
his labour and a production problem exacerbated by scarce
credit and seedgrain. Most cultivators had this fundamencal

problem whereby their connections with the market meant, ina

¥This s made clear i the descripiions of successive [amines in Bhaos, Fanneg
Indiz

4 K. Sen, ‘Barnation and Exchange Entiiemems: A General Approach and its
Mpplication 1o the Grear Bengal Famine', Cavebridge fournsl of Ecasomicr, mn | 1g77),
PP 3350



242 Canal irrigation in British [ndia

year of partial crop failure, the possibality that their combined
resources were insufficient to cover current consumption and
overheads as well as enhanced operating costs and costly
eredit. Substantial farmers had the less vexing task of choosing
preciscly how they would gain from such a year: whether
through realising the cash value of their surpluses or seeking
political, social, and economic advantages within the village or
locality. Quite simply, the severity of the effects of any famine
experience was related to the proportion of the population
exposed, in the sense that their realisable stored wealth plus
current income (allowing for migration and other contingency
options) were inadequate to cover basic needs for the duration
of the crisis. For labourers, such a shortfall was felt in terms
of debilitation and loss of life; for cultivators this usually was
felt in terms of compromised independence of cultivation and
loss of control over their surpluses in future seasons. The
larger the proportion of the population able to insulate itself
from the disturbance of normal-seazon relationships, and
from the adverse movements in the terms of trade between
what they as families had to buy and sell, the less effect the
famine had.

The fundamental question this chapter will address,
therefore, involves the extent to which the canal operated w
msulate the community it served from the damaging sequences
set in train by periodically severe climatic conditions. The first
part of the chapter will examine the proposition that in the
apparently prime area of protecting food staple crops the
canal’s record iz dismal. It will be shown, in fact, that the
evidence does not altogether confirm this view. Notwithstand-
ing this, however, the evidence is clear that neither foodgrain
production nor lood availability is the key determinant of
famine, as studies of the 1943 Bengal famine plainly show,"
The ability of the various socal and economic groups to
insulate themselves from the complex of forces making up the
famine phenomenon revolves around both production flews -
not merely foodgrain Aows, but income-earning ones too - and
siocks. It will then be shown how damaging was the loss of
i Tiee lood supply 5 149 was arousd 3% lower thar the sverage of the preceding five

yeir asd am catimated 19% higher than in 1941, when there was no famine. fid., p.
4.
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cash-earning production flows, and the ways in which canal
cultivators were able w counter the mechanisms of Famine
which interrupted these flows. The next section will examine
the role of stocks, the types of checks upon their rundown, and
the consequent exposure of cultivators to inflated famine-vear
market prices. While the section on production flows will be
concerned with production, and thus with local growing
conditions, the section on stecks will incorporate some of the
less localised processes increasingly coming imto play -
particularly the influence of wider markets upon prices. The
insulating role of the canal with respect to these local stocks will
also be considered.

Flows and stocks are, of course, linked through the
undifferentiated nature (i.e, among consumpiion, investment,
and reserves) of a lange part of peasant output. The interaction
of the two, in fact, figures prominently in the process by which
canal irrigation was able in some degree to insulate a large part
of the rural population from the severe disruption of
normal-season relationships caused by drought or regional
famine. As the chapter will proceed to demonstrate, nowhere is
this integration better demonstrated than in the case of the
farm labourers, the group traditionally most affected by
gcarcity: the production fow (its level and character] affected
employment; and the stocks of food affected the real wages,
since payments in kind could insulate the labourer from

" deficient *exchange entitlements’ resulting from his having o
deal with the market.

Two important additional questions also need to be
considered, First, to what extent did the concentration of
irmgation investment in such localities as the Doab prove to be
of broad protective benefit to the wider region? Secondly, to
what extent did natural forces cause the comparative secunty
of canal villages to be erased over time through migration and
the operation of demographic forces?

Continuity of production flows

Trrigation and foodgraing
It was shown in Chapter 4 how empirical evidence does not
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support the notion that the canal cavused staple food production
to lag behind pu:-pulat:-:nn growth. It is very clear, however, that
the canals were limited in their ability to maintain the nmmal
pattern of food production in the hot dry spells marking a
filure of the Eharif rains. Part A of Table 7.1 indicates the
typical pattern. In 18g6 the rain ceased prematurely in the
third week of August and no rain of significance fell during
September and October. While the summer crop acreage
under canal irriga.l.iuh increased by 511,460 over the average of
the previous ten years, 221,507 acres of this increase were taken
up by sugar, indigo, and cotton. In the case ofsugar and indiga,
the increase partly reflects larger sown areas in response to
market conditions, while the growth in the irmigation of cotton
mainly reflects the exceptional dryness of the season. Though
the wrrigation of maize and millet showed an impressive
nine-fold increase, from 27,425 w0 295,591 acres, this sull
represented only 25% of the total ffarif irnigation. Even when
rice is counted {much of which was grown for the market). food
crops covered little more than one-third of the &bharif
canal-irrigated area.

The same pattern emerges for the UGC during the 1goy-8
famine (Table 7.1, part B), when the monsoon had a local
duration of five weeks instead of the normal twelve 1o fourteen,
The seriously deficient bharif rainfall was followed by unusually
delayed winter rains. Onee again, maize and millet showed an
increase (from 32,191 10 143,454}, but this amounted to only
24% of the bharf total, and the rice area, down shightly,
amounted o just over 6%,

What can account for this patternm whereby the canal
protected tharff food staples to only a limited degree? One
possible explanation is that the commercial crop bias affected
the ability of the canals to cope with the special demands of a
drought season. It has heen demonstrated how the Doab's
agricultural conditions made it fur less reliant on the canal for
its ordinary food crops than was the case, for example, in large
parts of the Punjab, and that, under pressure to be remunera-
tive, the canal authorities made a significant commitment Lo
the irngation of commercial crops, which could bear higher
charges and needed irrigation for the most part irfespective of
normal rainfall. Such crops dominated the kharif irmgation:



Table 7.1. Kharif crops under canal irrigation in {A) the UP and (B) the Upper Ganges Canal: comparisen of typical pears
with dronght vears (in acres)

icher Khawif
bt L Hujarcars Rics Mlakir: Melillet Imddapo Citbon Crops 1oaal®
b el
1 304,330 136,315 n.370 Hoo 1 aig,ar 756 47803 4By0m5
faverige] A {she UT)®
Dvoaghe year
1k Rg7.11 1o0,fi71 [, g 1 §4:Bg1 525,40 1a, oy B0l GAEAI4
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e 153,324 4008 £3,021 W eh236 78,833 I33F 202 B8y [Upper
[average) B (Ganges
Camal)
Dirought year
1907 153, 008 LS 114,316 o, 183 1o dad th7,3m0 47500 gaz, o
primandy a thard crop, war alwsye clusifod ll'.\'h'. and i therelore mit imchided in the i torial
i Fmﬁ.wnmhuul' rnlwli:lhhl gewernment canal irrigaton in the UP. Since over g% ol such rrigation was in the thr imclusion of the

canal srea owisle ihe Doab does sl alect the everall reaalis, apars rom slighaly raaggerating the increass in e, Soe aln Figuee 5,
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sugarcane, indigo, and rice accounted on average for 556,475
acres out of a total of 6Hg,164 during 1886—g5."7

Understandably, the system adapted itself to the consistent
needs of the lucrative commercial crops rather than the
occasional convenience of coarse staples, and there 15 evidence
that the thirsty cash crops frequently monopolised the very
capacity installed for purposes of watering food crops during a
deficient rainy season. Since sugarcane, indigo, and rice were
all sown before the rains, the cultivators = and the Canal
Department — were committed to them by the time the
monsoon was found to be deficient. As the kharf season
advanced, and as river levels fell and canal supplies tightened,
the *heavy engagements for 'I-'|-|i1.l:'l1l'lg' first class crops did not
leave much opening for other irrigation’.” Although many
canal officers felt — as one remarked in 1877 < that it would have
been ‘more satisfactory’ had there been ‘a larger proportion of
food-grains’ in the irrigation undertaken during drought years,
the department saw it as incumbent upon itsell to give priority
to crops which had already taken water." While the growing
season of indigo was such that the irrigation of the erop did not
unduly interfere with the watering of food crops, this could not
be said of the sugarcane crop, with its longer and more
obtrusive growing pericgd; “The increase of sugarcane . ..
doubtless imperils the safety of the grain crops in a year of
famine’, admitied the Irrigation Department. '

Ohwing ta their various technical limitations, the canals often
lacked the elasticity of supply necessary to cope adequately
with the demands of a drought yvear, and were frequently
unable o do more than provide water for the crops already
established. Sometimes even this was difficult, such as when a
prolonged break in the rains coincided with delays in the
placement of head bunds caused by high river levels. When this
happened in 1880, supplies to the hard-pressed lower divisions
were considerably disrupted for the several weeks needed to
carry out the construction of bunds."¥ Lineven distribution of

11 JRE régh-y, p. 15. Mot surprisingly, it was said that i the area bebow Meerut the

wmporance of mdige 1o the 'isterests of the canal can hardly be exaggeraed’ (188

1yi-#, p. Gy amd chat in Mesrur and above, sugarcane was hedd o ‘creace the

finamdal succew of the caral' |IER réyg-5, p. 15).

IR slizd, p. aA. " Nid, p. 17, 4 IRR Brg-5, . 14
i [RR riBo=r, p. 14 See Ch, 1 abovee for detadly of the head bunds system,
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supplies when demand for water was high frequently caused
problems for specific areas. Complaints were made in 1868—g
that Saharanpur cultivators had increased their share of EJC
water at the expense of those further down in Muzaffarnagar
and Meerut;'” while in 1871-2 the Ganges Canal users in the
same two districts obtained onlv inadequate supplies during a
dry spell in September and October because the districts some
200 miles further down the canal had had bountiful rain and i
was not possible to allow a full supply into the canal without
running the danger of swamping the lower divisions where
winter was not required.’ Even with a good supply in the main
lines, the distribution system was often incapable of conveying
sufficient water to meet the needs of crops other than those
primarily commercial. In Cawnpore division especially, the
badly aligned rajbahas were “inelastic in their powers to meet an
abnormal demand’.”

As was shown in the previous chapter, technical improve-
ments over time imparted greater fexibility to the system, and
this undoubtedly lessened the marked disparities in the
availability of supplies. The extremities of the svétem were no
longer so uniformly starved in times of heavy demand. Even so,
as was also shown, the fact that the improvements were
accompanied by an extension of coverage meant that the thinly
stretched water supplies continued to be a cause for concern
during drought. In Agra, canal irrigation stll tended wo
¢ diminish in such years due to the water having been taken
further up the system;™ and in Muzaffarnagar during the
1go7 drought it was a ‘universal complaint’ that the supply
was inadequate,‘especially towards the end of the distribu-
taries'. ™

While water supply conditions and valuable crops did
conspire to squeeze out the kharif staples, it is clear that ar the
same time the cultivators made the choice to favour their cash
crops: ‘Until the more valuable crops in any village had
recerved as much water as they required, not a drop was taken
even for Indian corn’, it was noted of Bulandshahr canal

11 IRR rizr=z, p. 18,

= i, ploaT. 5 [RE ¥re-n, 294

® Muslie, dgra S8 (1930}, p. 4.
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division in 1868.% The Jats in the area, too, "refused o irrigate
poor crops till they had saved their enormous stocks of
sugarcane™® In 1907, o take another example, 86% of the
Agra Canal's khenf irrigation was expended upon one crop,
eotton, while fierce winds dried up the unirrigated crops and
insufficient ime was left for a large area of new irrigation.® But
it is equally clear that the cultisators were reluctant to water
their coarse food crops, even when water was available. As one
canal officer put it in 1568:

It is almost incredible to what an extent, even in & year of droughe like
the present, the cultivators hold back, often till it is too late to derive
much benefit, from taking the water which actually flows alongside
their fields sown with the coarser autumnal crops. Thus they wait on
in expectation of rain which the experience of average years leads
them o look for, and so the water runs to waste ™

Invariably, then, the cultivators waited until the last possible
moment for the rains: A cloudy sky was sufficient 1o stop all
irrigation of inferior crops, when the next day, perhaps, they
would be fighting fiercely over every drop of water.™ The rush
for water commenced only when the crops would otherwise be
lost, “too late in many instances to secure a sulficient supply,
and in other instances too late to save the crops'.”

The authorities were well aware of this scemingly perverse
sitnation and looked eagerly for signs that the irngation of
coarse crops in dry years was on the increase. The Government
of India even instructed the UP Government to ensure that
they did not grant revenue suspensions where cultivators had
been ‘short-sighted enough’ to abstain from taking canal water
for their autumn crops till it was too late.™ But how can this
response be accounted for? It is not hard to understand the
preference given to the commercial crops: they were sold for
cash, which was used 1o cover rent, accumulated debis, items of
o WP PWIEK L, Juse 1870, 2, Imigation Revense Repoct 1 B84, 10 pagulation

g, “lnilsan com' = malze,

B fiid, JOR pagulazion B3 # UP Scarcaty, Jan. igo8, B3,
B UPA{R), Files of Meeral Comme., Depe. e, Fe 15/ tB6g, Ser. 17, Enclosure 1o

PWIF s, g, Paper by Le-Col, W, Greeathed, 8 Oce oBGA.
= WWE PWD L, Jane 18y, 2, Irsgaton Bevesue Repon plil-g, [OR pagulanan
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o NWE Rev,, Dee, 1868, 44, memarandum by CA. Daniell {Bulasdsbahe Caollr.), 7
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capital, and houschold goods; they occupied the best land and

represented a relatively substantial investment of resources. In
contrast, the millet and maize crops occupied poor soils; they
involved very little investment since the seed was invariably the
cultivators’ own, tillage was nominal, and irrigation was not
normally required. Such crops were grown mainly for
consumption by the family, their hired labour, and the farm
animals, and were usually worth little in the market. Moreover,
because of their low input requirements, these crops were
highly flexible. Indeed they had to be, since the weather was the
main influence on this class of crop; il the weather was
unsuitable for fuar, for example, the cultivator could wait for the
nght conditions for sowing bajre or some other tall millet or low
pulse. The farmer was, therefore, perfectly rational in his
behaviour when he delayed giving water to sow inferior crops in
favour of his cash crops: his experience made him aware of the
high probability of sufficient rain falling to mature his standing
crops or o enable a late crop 1o he sown,

There were other reasons why the farmer held back from
irrigating his poorer crops, The millet fields were invariably out
of reach of the water-courses, and hence an additional cost in
the form of their construction was entiiled — always assuming it
was physically possible to bring the water to these felds.
Furthermore, such land was often undulating, unlike the flat,
compartmentalised fields in regular receipt of canal water; it
¢+ was therefore difhicult w imgate such land. It must also be
remembered that the vield of such crops, even under irrigation,
was not likely to be good in such a year, as C.A. Daniell noticed
in 1868: *Taking it as & whole the Bharifoutturn of grains grown
under canal irrigation [in Bulandshahr] will be indifferent.'®
‘Against severe and prolonged drought’, the provincial
government informed the Famine Commission, ‘even the
canals are but a poor substitute for rain in the autumnal season,
especially if, as happened in 1B77, a scorching hot wind
continues blowing when crops are on the ground that depend
for nourishment as much on the moisture they imbibe from the
air as on what is supplied at the roots.™ In such conditions the

= WWE Blew Dee, o358, a4
= B xR, Fartber Reghord aff the fnddien Famine Cormiandas, poo, Appendiz v, p 520
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cultivator was entirely justified in giving canal water 'to save
and not merely to improve’ his inferior crops.®

Im respect of coarse crops, therefore, the canal villages seem
to have been little better off than the villages without irrigation,

Indry tracts, where early-season conditions led the cultivators
to sow the usual crops, later drought withered and destroyed
them; where the early rains were ton light or short-lived to
enable the full areas to be sown, subsequent lengthy spells
without rain meant that the bkerfarca remained short. “Of the
usual khureel crops grown in dry lands, | do not believe more
than one-twelfth have come to anything’, remarked the
Bulandshahr Collector in 1868,% The well areas often fared no
better. Even where wells were thick upon the ground they

proved of ‘linle value in affording protection to the kharif
crop”.® The NWP Government made this point clear in a

communication to the Government of India late in the famine
year of 1837

A well that [during the eold season | is able to protect five bighas could
not in the scorching wind . . . and under a blazing sun do the same
office for ane bigha In fact, both the Commissioners of Rohilkhand
and Meerut reported that even constant icrigation from wells had
failed to keep the crops alive, and many cultivators abandoned the
attempt in despair when their bullocks were worn out by constant
work. [Well] irfigation in the khani . . s pracucally inconsiderable
in extent, and most alvways more or less be so, and therefore when it 15
said that the khanl has failed except on ircigated lands, this is
tantamount to saying that the whole, with a very rifling exception,
has Failed in all but canal districes, and there 1015 true of the grain and
fodder n'n;:u:.“

N NWE FPWINI), Juse 5878, #, Irrigation Reecse Beport 1868-g, 1OR pagulation
fig—4. The reason for the reduced yield is that high temperatwnes and dry conditions
aocomypanying benitain Gdture have the offiect ol cassmg (ke plani sbomata 1o shut
aff the evapo-transgaration current through the plang, This rostncts the acocas of air
imto the plant's meercellular spacrs, and thoas isierrupis the process wherehy carbon
dioxide is absorbed and twmed sl inlo sgarch and then indo growib-sestammg
sugar. 11 was belizved m the 18808 that the ordinery awtamn crops, panticularly the
millets’, required so msch moksture that, even ifencagh was supplied to the oots,
the graim would be small. Is fact, i1 is more Blely that the cvapo-imanypiration rabe
was 3o high that water available s tbe root gome of the plant was, despiic ample
caral irrgatson, restricted [either hecause the il texture was poor or becaose
irrigaton was not availahle frequently enoogh). See HOL Bockman and N.C
Brady, The Natare ma Fropetier & Soils {Mew York, 196l pp. 1og-7.
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In practical terms it does appear that the canal villages could
claim little if any advantage over dry and well villages in
maintaining the area of bharif food staples when the raing failed.
To conclude from this that the canals were of little use,
however, is to overlook the importance of rabi crops. The plain
fact is that the failure of the tharif food staples did not in itself
imply famine - at least, not in the western parts of the
province. Admittedly it could create problems for certain
sections of the populace, but its effects can be easily
exaggerated: “The crops are withering on dry land’, observed
the Aligarh Collector in 1907, ‘but everyone makes light of thar
if they can get main for the rabi,™ While defence mechamsms
could in the main cope with a short-lived interruption of this
kind, very great importance was placed in such a year upon the
rabi crop; a large winter crop was needed, making use of the
lands forcibly laid fallow and the resources freed by diminished
kharif duties. Thus the cultivator with a well, while salvaging a
plot or two of produce from the fhanf, would, *rather than
attempt to save his millets and other dry kharilcrops . . . prefer
to devote all his energies to watering and preparing his fields for
the more valuable rabi crops, hoping for help from the rains’. "
The danger, of course, was that the winter rain would be
unsuitable in its timing or quantity to assist the farmer in
putting down his rabi area. The dry cultivator had obvious need
o fear a dry rainless autumn, for under such circumstances,
¢ even where the baked soil could be stirred, cultivators — and
creditors — hesitaged to risk their scarce seed. Thus i t860—1,
on top of &herif failure in Meerut division, "a very large
proportion of the ground was unsown for the Rubbes’ and
‘srarcely an acre of unirrigated land was ploughed' . *® Even the

# The situarion was different in some mce distric, Whils capals in Rohilkhand could
mave 1he rice crop during prolnged breaks in, or sarky cossation of, the rains, the
erutire aweep of tountry from Babiraich throagh Cioridn, Basti, and Crorakhpur -
siiere ik Blard( wrea was much greages than the rabi (and was almost entirely rice) -
wax vilnerable e & failane of the rice crop mnec it could poq, s W.H, Moscland
cligemved, be adequatdy compensabed by a larger raly " the land eannen be thiiad’.
UF Rew., Scpu igoe, 0, W.H, Moredand, Keport om UF Agricultural Defeces.

= UY Scaraty, Jan. 1gol, By
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U FALR], Filbes of BMeerut Commer., Depe. o, Fie gf 186, Ser. 125, File on Revenue
Adminiseration Repart r6o-1, Meerus Celllr. 1o Comme., @ Oer. 186,
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well villages, however, were often in tremendous difficulties in
such circumstances. Many wells, particularly tackka wells,
simply dried up due to the effect of the drought upon the
water-table. Thus in Bulandshahr in 1868—g, very many wells
‘failed altogether”;® while those in Etawah frequently “did not
give their usual supply, and many vielded water for 2 or g acres
instead of 5 or 67.% In Etah, wells were ‘always liable to dry up
more or less completely in a vear of drought'. 9 Paklbs wells were
more reliable but still had capacity hmitations, as i 1878,
when ‘only a limited area could be watered for the rabi
ploughings and sowing'.* This was partly due to the slowness
of well irrigation and the fact that productive factors were tied
up in the process — and in a season like that of 1806, when all the
rabi area had o be watered prior (o Sowing, inlense pressure
was placed upon well villages. The problem was exacerbated,
hawever, by the state of the draught animals. ‘Trrigation from
wells will be hmited’, L.C. Porver remarked of Meerut late in
1507, “The bullocks have been overworked [rom watering the
kharif crops, and have become weak. They are not fed well as
fodder is dear.”® The situation had been worse in 1B6o—1,
though, when crops ‘failed on well lands due to the bullocks
dying from overwork and starvation’; then, with the exception
of some valley land, the 1860 Mecrut division Aharif crop and
cereal crop of 1861 were “total failures’ outside the canal
tracts.™

The sheer speed with which canal irrigation could be
accomplished made the canal invaluable for laying down a
good area of rabi cereals. Not that conflicts between commercial
and food crops were altogether absent even then: on the EJC
particularly, rabi sowings were frequently delayed and some-
times prevented as the already falling water supply was used to

W Rulewdrhahr D0 ( (B76), po 76

WOHT. Crosthwaite, "Report on the Average Benr-Rates for part of Pergunnah
Phuppoond’, w0 Sept. 1do, Roome Reperter, v (nd-), p. 4=

W End MG (rgan), poge

W RAR fpf-g, po 100
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“ LIPA[R], Files of Meerut Commr,, Depa. xm, File 5/ 1861, Ser. 12, Fibe on Bevense
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bring sugarcane and rice 1o maturity.® But there were factors
which compensated for such conflicts and the failing supplies.
Climaric conditions were such during the winter season as w
ease the pressure upon irrigation. Lower evapo-transpiration
rates allowed plants o survive with less water and for longer
periods between waterings, and this, along with reduced
evaporation losses, allowed the supplies to be stretched further,
This is reflected in the fact that the rabi irrigated area was
congistently in excess of the kharif area and exhibited greater
elasticity (see Figure 4). At the end of the vear, when canal
supplies were reaching their lowest point, the cool tempera-
tures, the fairly reliable winter showers, and the backing of
some well irrigation sustained much of the crop; and while the
khkarif millet yields responded poorly to irrigation, in the mild
rabi conditions artificial irrigation permitted full yields to be
realised. Thus in 1868—g, when from late July to February
hardly any rain fell in the Upper Doab, and when valuable rabi
seed hurriedly sown in dry areas in the wake of September
showers was lost, culuvators in castern Muzaffarnagar put
down with the aid of Ganges Canal water over go,000 acres in
the refi alone (25% more than the normal area irrigated in a
full year). Some of it subsequently withered, but the bulk was
sustained by the eking cut of what canal water was available
until the February rains not only saved the cereals but aliowed
in the end a good yield.*
¢ It was in the rabi, therefore, that the canal had a major

impact on foodgrain production in dry years. Table 7.2
confirms this: only 7% of the area irrigated by canals was
devoted to non-food crops; over 1.7 million irrigated acres were
devoted to food production. Moreover, this concentration of
food crops in the rabi was not in any important sense a
“all-back’ situation necessitated by drought-disrupted kherjf

& Iy thee spring, ooo, conflices mowld anse between the need to matare the wheat crop
and the water needs of the mew sugar crop. In 1861 ikas conflict sppears te have led
EJC coltivators to sell their cane seed to growers on the Ganges Canal, who had
plemtiful canal suppses; while on ibe Ganges Canel, in 186, cultivators wers
reported o be faveuring their sugar sowings 1o the decriment of maturng rabi crops.
FERC rir-p, p. 4r; NWEF FWDI], Oct (Byr, 2, Imption BEevenoe Bepart
1Bbg=70, 1OE pagulston z34

# Maraffarsapar D {1903), p. 56. See IRR rlpfn, pp. 12-1 5 for a brvell desoriprion of
the rale of the canal when the ralns ceased in labe August (Bob



Table 7.2. Rabi and tolal crops under canal irvigation in the UIP: comparison of ixpical years with the 18g6-7 drought pear
{in acres)
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staple production, since — 25 was shown in Chapter 4 - canal
villages in normal seasons grew most of their food in the rebi.
Finally, on this question of the apparent helplessness of canal
cultivators to preserve their basic food supplies, it has to be
stressed that meeting the food requirements of the Doab did not
primarily hinge wpon the precarious bharif staples. It has
already been noted how, over time, the better-quality crops
became the staples. Even in Muttra — one of the poorest of Doab
districts = 1t was observed, following the extension of canal
irrigation, thar ‘the better crops are more largely consumed by
the bulk of the people”.” "While the population of South Oudh
iz maintained on barley, coarse millets and pulses and the kind
of grain consumed by the masses varies closely with the state of
the markets’, W.H. Moreland concluded in 1gor, ‘the Meerut
Division . . . 15, as a whole, a wheat-cating tract.,”®

Cash crofs

For most cultivators the problem of drowght was not so much
one of fuod provision for the family as one of meeting short-term
cash commitments and current production needs without
jeopardising the future swability and independence of the
production unit. An enquiry into the 187748 reliel operations
made it clear that ‘long before famine reaches even the
agricultural tenant it becomes an impossibility for him 1o pay a
" large portion of his rent”.* Bijnor villages, for example, had in
1Bg6 sulficient grain in store w pay the labour they required,
but were not able to pay their rents.® In addition, the cagh
requirements of a normal season (for example, rent and debt
repayments) were in a famine year accompanied by enhanced
operating costs - especially with respect to rabi seedgrain and
credit — which had to be covered at a time of production losses
and mcome reductions.

7 Muarire JMG (18840, p. 138, Bee also Helderness, Woneredon ax Food Pradiction, p. 14.

H MCE. Scarcity Diepi.., xm, File 2/ 1goo-o1, Ser. 127, W_H. Moreland 10 NWP Gens.,
24 June 1gon.

W G Beneim, Bepoer ox Ssarcely ead Rintie! (hperalions in e Nanth-Weiten Pragiecr el
D diring rar- 8 and rfpg (Allabahad, 88, p, 58s.

M Gyuernment o the Morth-Wettern Proviness amd Oudb, Scarciey [:Ii:p.|1l|'mg11|:
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Droughit often forced peasants inte buying fodder, something
which was not necessary in normal seasons. Also, they would
usually need to replace well ropes or buy additional hide-
buckets; the prices of these items were said w be ‘causing an
outcry in the well rracts’ in 19o7-8.% The chielitem of expense,
howewver, was seedgrain for the vital rafi crop. Unlike the coarse
kharff millet and maize seed, rabi seedgrains - and especially
those of the better crops — were not widely kept by the
cultivators themselves, and generally had to be purchased
when zowing time came roond. In famine vears they were
usually only available in exchange for cash. In Muzaffarnagar,
many of the cultivators who had managed 1o keep their cattle
alive and had retained their labourers during the scorching
1860 kharif found they could ‘only with much difficulty procure
seed, for the Bunyas, with devilish forethought, refused to
advance it’. " The 'devilish lorethought' was, of course, nothing
more than a reflection of the risk involved i making seed loans
when grain could be readily converted into cash. Thus in Unao,
in October 1907, the credit supply had ‘practically wholly
stopped’, and only the ‘most well to do cultivators’ -
presumably with good collateral — could get seedgrain for other
than cash.*

While the cost of seed alone for a wheat crop might cost the
cultivator Bs 5-6 in cazh (and other raéi seeds sometimes not
markedly lesz, owing to the trend for price differentials between
food crops to narrow sharply during drooght),®  those
cultivators able to draw upon credit faced hard terms. While
the cultivators commanly obtained credit at siwed rates (25%
over six months) when borrowing and repaying in kind in
normal seasons, the grain deals of a drought year were adjusted
to take account of the extraordinary circomstances, Grain
loans made in such seasons were calculated according to money
rates rather than simply in terms of grain volumes: the grain
borrowed in the antumn was measured in terms of prevailing
prices, and the amount to be repaid was the equivalent value of

LI Scaraty, Jan. rgod, 107, F.5 Swan {Unac Collr.); UT Scarcicy, Jan. 1008, 195,
AB. Meade {Bulapdshahr Callr. |

wFREC -, p. af. 4 LI Scaroty, Jan. 1gol, ro7.

W H Morekend, Ceaditions Determining bhe Arew Soon with Oy in i United Frevinen
[Allahabad, 1aoy), p. 2.
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grain reckoned in terms ol the much lower post-harvest prices.®
Cultivators, of course, had to allow for the periodic loss of
much of their kkarif and particularly their cash-caming crops.
Their cash needs in such scasons would be obtained Lhrnugh
drawing wpon future output (credit) and throwgh running
down wealth stocks accumulated during better seasons, Thus
the womenfolk of Unao were, in October 19o7, beginning 1o sell
their jewellery ‘as money is needed for the rabi sowings'.* The
terms of such arrangements were hardly in the cultivator's
favour, but they enabled him to get by. There are limits,
however, 1o the ability of low-productivity peasant agriculture
to withstand a series of poor harvests. The resources of the mass
al the cultivators are quickly dissipated when difficult vears hit
production. *Drought’, recorded the 1880 Famine Commis-
sion, ‘will be more or less fatal, according as it follows a season
of bad or good rainfall; and it has commonly happened that
severe famines have been caused by a severe drought following
one or two years of indifferent rain."! Muttra's somindars and
tenants ‘cannot be otherwise than poor’, reasoned Agra's
Commissioner in 1gofl, *having had no chance of recovering
from the [1905-6] famine . . . and the impaired rabi of last
year®
The critical shortage of cash and credit in a drought vear had
important long-term implications in that it often necessitated
thie rundown of capital and other assets. Several vears after the
© 186B-g famine, the Settlement CMbcer found thae the well
villages north of the Kirsani, in Meerut, had ‘hardly yet
recovered from the effectzs of that calamity, The sugar
plantation received a great check. Loss of cattle and men, and
want of capital, obliged cultivators in many villages to curtail
their sugar production. 50 hard-pressed were they in some
villages that they were obliged to sell their sugar presses to the
canal villages of Chuprowlee in order to raise money.'®

4 A.B. Patterson. Fatbpor 58 (t878), p. 11, In terms of oogpur, the typical burden of
repaymens for & mawsd of graim borrewed in Ceeober, alber o poor kard ssch as thaz
of td74 {when the grain sold at twenty eerr per rupee), almost dowbled by
repayment time in Apri-3ay, due bo the @l in prsce [ chiety jeen per repee) aned
the 25'% interest. RAR -5 p. 3 ™ P Bcarcity, Jan. 1gofl, 107,
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Similarly, in Agra the loss of capital, particularly in the form of
bullecks, and the subsequent inability of cultivators 1o generate
and retain a surplus over consumption requirements meant
that ‘even such facilities for irrigation and good cultivation as
the district affords cannot be made full use of afier famine
owing to the crippling effect on cultivators” resourceg”.™
Although this curtailment of Agra’s redd area in the seasons
following drought apparently became less marked with each
successive bout as the higher agricultural prices attracted
capital, the inflow of credit was not without its costs 1o the more
weakly positioned cultivators: the “improvement . . . in the
financing of agriculture’, wrote the Agra Settlement Officer in
10, ‘has been accompanied by the transferrence of a large
part of their property to the professional moneylenders’."
Less tangible assets than physical capiral and land were also
loat at such times. Occupancy rights clearly declined in Agra as
a result of the 18778 famine ™ On estates in Muttra belonging
to temples and powerful landlords the custom prevailed for the
landlords 1o compel their tenants o file notices of relinguish-
ment in order that they could not lay claim o having
occupancy rights in the land they rented. This rask was made
easgier in times of hardship, when rents especially could not be
id.
Fﬂﬂiﬂniﬁﬂmly, just as it was the canal villages of Chaprauli
which had picked up cheaply the sugar presses of the
necessitous villagers to the north, so it was the canal village
tenantry on the large Muttra estates which was conspicuously
able 1o resist the pressure to file relinquishment notices: the
large increase in notices during the hard times of 1Hy7 was
chieflty in the parts of the district not protected by canal
irrigation. This reflects the vital advantage possessed by canal
villages during serious drought: the ability of cultivistors using
the canal to secure kharif cash crops and hence make cash

& Bt Agea SR {2g30], p. 14 The slow recovery of the wheat area in post-drougin
weary demonatraied in Moreland's study of Cawnpore and Fazehpur reflecis e
recluced prosperiny ol ptndl.h::ﬂ In the wake of & famine, Moselamd, Censbifions
Determietag e Aree Sewn widl Crags, ppo. 2o-5.

0 R F, Mudie (F), Agra Pargos Hawnfboal | Allahahs, 19%0), poorg. (Aocogy e evailable
al the Lrtar Pradesh Board of Revenue Library, Aliahabad, )
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Protection against faming 250
available 1o meet outgoings and finance current operations.
The importance of a successful commercial crop in a year of
famine was demonstrated repeatediy during the period, as in
the case of Muttra and Agra in 1919-14: "One of the principal
causes that so litthe signs of stress were shown . _ . in spite of the
failure of food crops on unirngated land, was the comparative
excellence of the cotton, which is less affected by drought than
almost any other crop, and the high prices realised for the

u,c,e.l"lﬂ

While the area and vields of cash crops in the canal tracts
enjoyed a fair degree of security from poorly distributed or
inadequate rainfall, the incomes from commercial production
in the non-canal tracts were strikingly more vanable. When
buoyant cotton prices promoted an increase in the cotton area
of canal districts from 265,000 acres in 1910 to 410,000 the
following year, the fact that the rainfall was not suitable 1o the
crop's necds actually meant that there was a province-wide fall
overall of 32% over the 1910 area. In the districts adjacent o
the Doab, large falls were registered: Moradabad's cotton area
fell from 74,250 acres 1o 30,000, @nd Budaun’s from Bo,o00 to
q1,000.* Similarly, in the aftermath of the severe rgoj-H
drought, it is noticeable how the Meerut division was able 1o
increase its sugarcane area substantially, while in Rohilkhand,
Benares, and Oudh, sugarcane cultivation dropped off in the
face of high production costs and need o replenish food stores. ™
Yields of thard)f commercial crops could be faidy well
maintained, 1o, with the aid of canal water, Even in the
especially harsh conditions prevailing in 1907, when hot winds
damaged even irngated crops, sugar and cotton outturns were
still put at around eleven amaar® While rice in Saharanpur's
dry tracts dunng the therif of 1899 was descnbed by the
Collector as ‘absolutely gone’, cotton ‘very sick’, and sugar,
without rain, likely to fall below four armas. in the adjoining

MG rgrg-rg, p. 4 1t was a common saying among Allgack’s ciliicitor ithat ibe
e orape paid the remt of the entire holding, Smith, Afigark S8 Criba), p 47 in
Muealfarnager around 1gzo there were az least three villages with & cane crap worth
wn e of Raog Lok, and in at least twelve others the orog was worth more than Ks
i kikk. RAR Jge-s, p. 3o
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20 Canal irrigation in British India
canal tracts the thirsty mce fields promised a twelve-to-sixteen-
amma outturn, and sugar was ‘perfectly right".®

With the exception of mungi, kharif cash crops were generally
not in the form of food substtutes and their prices did not
automatically move upwards in such a vear. Conditions did
not, however, rule out favourahle price increases, ax 1878
proved, when Muzaffarnagar cultivators were getting Rs 6 per
maund for gur, the ordinary rate being Rs 9—4.% In 19078, too,
despite the squeeze on incomes, the reduced supply of gurdue to
the drought raised prices to the extent that ‘independent
growers of cane . , . recouped themselves in part for the loss due
to the season’, and in Rohilkhand the unusual phenomenon
was observed whereby cultivators broke their contracts o
deliver juice to the manufacturers and made gur for their own
profit.®

It was mainly from the sale of part of the spring harvest that
canal villagers were able to cash in on famine prices, since these
typically remained high due to exports or stock replenishment
until the harvesting of the cheaper grains in the following bharif.
While landlords in most disiricts declined during the 18g6-7
famine to bring arrears suits or o issue notices upon their
statutory tenants, this rencence was not to be found in Meerut
and Agra divisions, where, due to the effect of the canal, many
tenants had ‘reaped exceptional profits from their produce” ™
Omly the canal villages were excluded from the dismal picture
of Muttra painted by the Collector late in the drought year of
18gg — a picture of depopulation, high prices, the lingering
effects of the previous (1896-7) famine, and the unsettling
mournful prophecies of the pandits. The reason, according to
A. B. fforde, was that ‘the high prices in [18g6-7] enabled the
cultivators to redeem their mortrages and make ornaments,
and they are free from apprehension as to the coming rabi, so
that, in spite of the poor khanf, they are hopeful’.”

& Unar Pradedh Seerctartat Library andd Reennds, Luchnow [hermfier TP Sec.),
Soarcity Dept., File agov'1Bgg, Ser, 19, File on Agricubera] Prespecss Tor Kharid
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Canal villages, therefore, derived much of their strength in
times of widespread drought from their ability to minimise the
season-to-season income variability, The reliable cash Rows
meant that money commitments could be discharged without
depletion of food resources and other assets, and that
production outlays for a full rebi area could be covered. The
short-term benefits of flexibility and security against insuf-
ficient or untimely rainfall were cumulative: not only would the
credit-worthiness of & cultivator seeking rabd seedgrain be
considerably enhanced by the fact of his access to canal water,
but the risk of a series of poor seasons wearing away the
cultivator's resources and making him vulnerable to serious
drought was altogether lower, Moreover, the availability of
water, grazing, and fodder in canal villages assisted the farmer
in bringing his plough bullocks through such periods. This is
plainly evident from the established practice whereby cultiva-
tors from outside the canal villages brought their cattle w graze
near the irrigation channels.® From Bah tehsil {Agra), for
example, there was a ‘systematic emigration” in drought years
to canal villages in Mainpuri and Etawah, with ‘large numbers
of families’ crossing the Jumna with their cattle. In Etrawah, *a
great many districts became deserted’ due to the 'general
emigration’ of people and cattle from the Jumna—Chambal doab
to canal tracts during Bmine.™

Mamntenance of foodgram stocks
The holding of foodgrain stocks was an important long-

standing practice primarily aimed at combating famine, since
food stores permitted the regulation of uneven flows of output
both within and between seasons, Stocks could be used 1o cover
shortages of food or cash resulting from production shortfalls,
and allow production to continue wherever possible through
providing wage goods and seedgrain. In famine years they
could operate w permit the cultivator and his dependants 1o
achieve some insulation from the effects of scarcity prices.
Acseries of bad yvears could wear away stock levels and make
the effects of a serious drought catastrophic. The 8601

T Remett, et s Semivity o Rl Ofenations, p, 56,
WL Scarcity, March 1gofi, 1, Agra Gommr, g0 UP Gove., 14 Jan, 1gof
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famine, as it affected the Meerut division, was clearly more
severe than that of 1868 largely because of the differences in
antecedent conditions and the impact these had upon the state
of food stocks: despite the ‘utmost care’ taken in 18601 30 that
proprietors should not be compelled to alienate their shares wo
meet the revenue demand, the Meerut Caollector regretfully
recorded, ‘still they were frequently compelled to do so w
procure food . ™ In contrast, the favourable scasons prior to the
almost rainless 1868-9 scason meant that although the
‘common field labourers came gladly to the reliel works', even
in the dry tracts “the people had stored up food and there was
no destitution’, ™

So important are stocks to the welfare of rural inhabitants
during drought pericds that one historian has argued that “the
disappearance of domestic stocks which people were accus-
tomed 1o keep in the past’ was one of the fundamental canses of
the apparently increasing incidence of famine in the post-1860
period. ™ The abnormal rise in food prices during drought
years, the argument goes, was "iiseli a measure of the shortage
of fond grains in the country as a whaole’, reflecting the fact that
the foodgrain export trade had siphoned off the food surplus of
normal years and that cultivators, both through choice and
through the pressures of planters and those making cash
advances, opted for commercial rather than food crops.™

Changing external conditions thus, according 1o B.M,
Bhatia, profoundly affected stockholding practices. To what
degree this oocurred is difficult to gauge, The 'invisible’ nature
ol cultivators' stocks made it hard for officials 1o do more than
indicate broadly the level of existing stocks relative to those ina
few previous vears. Moreover, it is necessary w0 apply the
notion of 2 rundown of stocks as a concomitant of increasing
commercialization of agrculture with extreme caution. The
peasant, in all his decisions, showed great deference 1o security,
and his marketing responses reflect this strongly, though
differing according to his holding size, tenure, and family size,

M UPA(R], Filkes of Meerus Commor,, Deps, xm, File 50086, Ser, 195, File an Bovenise
Adminisaranan Beport B6o-1, Meenm Callr. 15 Comme,, © Oer (B
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and the effects of previous harvests and fortunes. The
voluminous hiterature relating to the relationship between
marketed surplus and relative prices reflects mainly this
complexity.™ However, from the scraps of evidence which are
available, it i3 poszible o identify some of the main processes
influencing the level of stocks held at a tme of growing
eommercial penetration and opportunity, and to show how the
cultivators on the canal were affected by these processes.

There were indeed, as the marketed surplus debate would
suggest, extremely complex links between the village economy
and the grain assembly centres, and there 15 a need, therefore,
to treat sceptically the notion that high grain prices implied
empty stocks and foodgrain shortages. The holders of grain in
the markets exhibited attitudes different from those of their
counterparts in the villages. To the merchant, grain was a
simple commaodity, o be purchased, stored, or sold - locally or
at long distance - according to current and projected price
levels; and repeated transfers of sealed khafiis (grain pits), some
of which changed hands a dozen times in one week, was entirely
normal, ™ In the village, grain was so much more lhan its money
equivalent: it was & consumption good, but it was also a farm
input (seed); it served as currency when used to pay for the
services of labour and wvillage artisans, and as a convenient form
of insurance against unpredictable weather conditions; 1t could
secure credit on the one hand, and yet enhance the power and

¢ prestige of those who lent seedgrain within the village on the
other. Its many-sided natre within the village made it much
less responsive to price movements than that controlled by the
traders in the larger markets,

This distinction is important in the context of high prices and
scarcity, and it was in an attempt to bridge this behavioural
distinction that the agents of substantial rrading concerns
moved into the districts to pull more grain into the central
markets ® Hence prices could be lower in the railway towns
# Noee, for example, the nember of arvicies oo this wpic lmcbaded in the biliography
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than in the villages, as in Bareilly in March 1914 (due to
imports from the Punjab};*™ or the reverse could be the case, as
after the successful radi harvest of 1897, when prices were
distinctly cheaper in the villages than in the central marts,™
and in Farrukhabad, where the Collector observed that with
the exception of the crops actually being sown — wheat, barley,
and gram — the prices of nearly all grains were lower in the
villages than in the city.™ It would be wrong, therefore, to
equate too closely the recorded {bagar) price levels and the
actual grain situation outside the towns,

When drought occurred, grain was usually procurable in the
towns, but at prices which reflected the value placed upon its
storage as security against future uncertainty by a section of the
producers, and the expectaton of gains from price movements
on the part of those more directly connected with trading
acavity, Stores of grain existed among village merchants and
cultivators to an extent basically related to their level of wealth
and independence, and 1o their fortunes in previous years.
Drought hit less hard at the coltivators lower down the wealth
scale the better they had fared over a senes of seasons. It was
this, along with their ability to gain credit within the village,
which accounts for the fact that the culovating classes were
seldom to be seen purchasing grain from the bezar and formed
only a small proportion of the relief workers in times of famine;
consistently, the overwhelming majority of those claiming relief
were Chamars and weavers,™

Among holders of grain, differing priorities relating to its
uses may have muted the impact of price movements upon the
level of foodgrain stocks held in the villages, but the ultimate
need for cash made it inevitable that the market price structure
would impinge wpon current produce andfor the level of
reserves at some point. Precisely fow prices affected the net
marketed surplus of foodgrains clearly varied not only

HUP Bcarcity, April 1g14, 14
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according to existing and antecedent conditions in the locality,
but according to the interaction of local and non-local market
forces. Increasingly, from the 186os, prices came 1w reflect
Indian and international demand and supply conditions, With
“even the smallest markets in touch with the main wholesale
markets”® price movements were frequently poorly related -
sometimes even unrelated altogether — o local conditions.
Given this, it is understandable that the conjunction of price
movements and local output levels over several seasons could
have an important effect on the level of stores maintained.

The net effect upon the level of grain held in store arising
from the operation of this conjunction of forces was made
particularly complex by the different types of cultivators’
different responses to these forces, Ironically, for the smaller
cultivators especially, it was low prices rather than the lure of
externally induced buoyant prices which frequently led to the
rundown of stocks. This could be serious when, as in the
mid-1870s, low prices adversely affected stocks in the wake of a
run of indifferent crop seasons.™ As the Gorakhpur Collector
remarked, “The only complaint regarding the season [ have
heard from the agricultural classes has been the hardship of
having to part with so much grain for so little money, seeing
they have, in addition to their ordinary liabilities, to repay the
village banker the advances they took from him to tide over
the drought of last year,’™ The same situation occurred in the

+ khanif of 1898, when the ‘labouring classes’, whether paid by
harvest share or in cash, had ‘profited largely’ from the low
prices, and were in some places in better shape than the
small cultivators who were *hampered by debts incurred in the
18gh—7 famine’.™

How the bulk of the peasantry fared in times of high prices
depended primarily upon the relative rise in prices received in
relation to saleable output, and it most clearly benefited when
high prices coincided with good local vields. In 1878, for
instance, “bajre sold at the usual rate of wheat . . . and for the
first time . . . almost alone provided the wherewithal for the

8 UP Sec., Goarcity Depd.. File 14471914, File oo Yanstioss in Price of Foodgrains,
Moe by W.H. Moseland (Dir. ol Agricultore), 15 Sept. mger,
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payment of the revenue &is°,® and for those with grain only a
smiall outflow was necessary to cover cash needs. In Etawah,
also, during the spring of 18508, buoyant prices were reported to
be allowing many cultivators to replenish their stocks.™
Cultivators and semvimgdars with regular and substantial
surpluses were clearly in a position to operate with more
flexibility, and at times of depressed price levels were not under
such pressure to run down grain stocks. In 18gg in Mainpuri,
for example, the Collector observed: *Prices last April and May
were very cheap, and zamindars and caltivators who were not
compelled to sell to raise money held up more of their stocks
than they usually do.'™ At the same time, when high prices
prevailed, the surplus-producing {or -acquiring) individuals
could make cash gains, particularly when local outpur was
relatively good, but frequently also when output was down, due
to the fact that consumption was only a part of their output,
It is because of the differences in the reactions to prices in the
marketing decisions of different categories of cultivators that
the net effect on village stores, though hard to determine, was
not especially volatile, Larger farmers were likely 1o be selling
when smaller men were able to hold back grain due to good
prices; small men were forced by low prices 1o market a large
proportion of their grain when larger men refrained from doing
so. Grain stocks could thus remain in the rural arcas, even
though the control of those stocks could largely rest at times
with large cultivators, zemindars, and village traders. All of
these, by virtue of their connections with the locality, would be
restrained from moving grain on tw the towns, since o be
balanced against the potential cash returns were other
opportunities for putting the grain to work locally so as o
acquire ongoing advantages, such as medium-term income
flows through lending activities, the commitment of future
labour services, and paolitical support in village conflicts. When

# Renetr, Repard on Relte) ond Beareify Ofperanions, p. 23. In tmes of searcity, i was ihe
oarser graing which shonwed the greatest proportionad fise i proce. For more
detakls, see PP B, axn, Farther Papers Siparding dhe Faming, oo, v, Flokdemess,
‘Masvative'; opp. p. 122,
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all 15 said and done, the village trader, also, had to take
cognisance of the fact that he would need to carn his living in
the village after the hardship was over and the windfall profits
were spent,

Village traders, like grain-lending cultivators, did nor,
however, have limitless resources. Their marging were often
pared by competition and by defaults, and they often shared
the runs of bad seasons suffered by their clients @ The balance
between the high prices they could get for the grain in the
market and the risks in a dry October of putting it out as a seed
loan could frequently tilt so as to cavuse a Row of grain out of the
villages. A trader could also be forced to take credit himself,
and thus — while able to continue his operations - lose control
over the manner in which he chose to use the grain within his
operations. Such a situation was described in the Regort on the
Marketing of Wheat in fedia; *If he is financed by an erbafiva or
large wholesale dealer in a nearby town, or by any other
Agency, he may have w dispose of most of his stock in
liquidation of his accounts through the arhaliva soon after
collection.”™ Baries were also exposed to intimidation by
villagers who were unhappy at having been refused loans of
grain, or 2t the terms affered. 1hus it was reported from Muttra
district in 18gg: “There is a feeling of indignation against banias
even among educated men, and the chance of getting high cash
prices on the one hand and of being looted on the other, has
‘decided most banias to take their stocks to the nearest
exporting centre. The stocks are less than 1Bo6 for this
reason,'™ The loss to urban traders of what might be called
‘village' control over foodgrain stocks could have damaging
implications for the welfare of a locality during difficult
seasons, Once the grain was sealed in the &hattic or stored in the
godomwrs of the market towns it could be frozen or moved
irrespective of local needs,

2 Eg, UPPRECTE), n, ppo ss-63, Enguicy s Kups village, Moor Theee
parecnsive harvest lallures there had seen ehe dabrar’ respurces diminiah to the pelnt
where they were mnakle to “allerd (resh eredit”,
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An illustration of the way in which the conjunction of local
and external cdroumstances led 1o a position where cultivators
and the smaller traders lost control over the grain crops is found
in 1877=8 in Agra and Muntra, Prices ranged low in 1896=7,
even after the distant demands due to harvest failures in
Madras and Bombay and to war in Europe had pulled the level
up. The result was that cultivators were obliged to release large
quantities of their grain at the low prices prevailing at the 1877
rabi harvest; in advance, that is, of the price increases induced
by the continued export of grain and the imadequacy of the
summer rains. Although prices reached scarcity levels, the
‘grain dealers alone benefited from the stimulated export, so
that when the failure of crop came . . . there were no stocks to
fall back on'.™

While rain fell in late October (1877) to allow a larger rabi
area than wsual, the hot breezes and blight caused the outturn
to fall below the normal total, semething which was agpravated
by the fact that exports, once more, were siphoning off supplies
required within the district, "The harvest’, the Lieutenant-
Governor reported to the Government of India in March 1858,
‘is already very much in the hands of the bamas, who have
given large advances on the secunty of the standing crops.
They will be able therefore to rule the markets, and as there is
no reason o suppose there will be much diminution in the
demand for grain for exportation, it is improbable that prices
will fall to any appreciable extent,"™ Exports o other provinces
did continue and it was not until rain fell at the end of July that
the ‘resumption ol agriculture” provided work to attract people
away from the reliel works. Here was the substantial beginning
of the large-scale movement of grain to distant markets, and its
immediate effect had been to confound the officially held theory
that no single season’s failure could be sufficient to cause such
hardship: “All former famines, deserving the name, seem (o

" et D0F {0884, p. a0
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have had their origin in the loss of the spring as well as of the
autumn harvest,"™

In an era of rising prices and widening markets, then, the
ahility to hold grain = o gam most through price movements,
or 1o loge least from them through insulation - was particularly
important in relation to the problems posed by famine to
cultvators, and it was their manifest ability to hold ap the
outflow of grain which helped enable those in the canal tracts 1o
withstand so effectively the trials of a drought year. I the
cultivators preferred not to use their canal water to raise kherif
food crops, this did not mean that they were unable to feed
themselves in the rainless intervals bevween one radd harvest
and the next. ‘Even before the harvesting of this year's
cold-weather crop’, stated the report of an enquiry into the
1Bgh-7 famine and relief operations, “considerable fondstocks
were believed to exist with the grain-dealers, and with
agriculturists in the fertile canal districts.™ This ability on the
part of a substantial propartion of the cultivating community to
hold onto stocks of foodgrains was clearly a long-standing
feature in some districts. OF Meerut, for example, during the
1868 famine, 1t was observed that ‘the cultivators had
become so independent of the petty traders upon whom
reliance is usually placed for advances of secd and money, that
they were hoarding accumulations of stores in the hope of more
favourable markees" ™

Though the Meerut Jats were said in 1896 to have ‘prayed
openly tor the continuance of famine','™ they were cautious in
the manner in which they actually profited from scarcity
conditions, and it was the primacy they gave to their own
security which limited the canal’s effectivencss in assisting
other stricken areas when famine was at its height. It 15 quite

clear that substantial stocks of food existed in the canal districts
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during the 18g6-7 period. The 1856 radi crops were well up to
average where irrigated; elsewhere the outturn was disappoint-
ing or poor. ‘It might have been expected’, commented T.W.
Holderness, the officer investgating the famine and relief
operations, “that these wvillages, which had enjoved good
harvests, would, under the attraction of very high prices, have
exported some ol the surplus stocks they undoubtedly held "™
As it turned out, he found that with the drying up of imports
from the Punjab and the rapid stiffening of prices at the end of
Apnl 186, cultivators in canal villages shut away their grain,
and the Aow of food supplies to the deficient areas was reduced
to a slow and painful dribble, mainly w0 the hard-pressed
eastern districts and Bundelkband. In spite of these stores, and
in spite of excellent rabi prospects for the 18q7 harvest, the canal
districts continued to import grain till the *bountiful vield of the
spring crops found the cultivators’ granaries still stocked with
the produce of a previous harvest”." The Bulandshahr district
alone of the Meerut and Agra divisions was an exporter of grain
in the first quarter of 18g7: its net export was 527 tons, while the
net import total for the Meerut division was over 16,000 tons, ™
The low aggregate supply response o the scarcity prices was
clearly a reflection of secunty preference on the part of the
cultivators: the peasantry of Meerut division ‘held up their
produce till the prospects of the future could be assured”. This
was in fact done everywhere, but, as Holderness noted, ‘the
Meerut people could afford to do it on a larger scale than
others'. The produce was therefore held up in the villages so
that ‘even the usual supply did not therefore come into the local
markets and imports were required to provide for the
townspeople and for that section of the population which has 1o
purchase its food"."™ Certainly the advantageous prices of the
previous years, when the fortunes of the canal districts were
generally more favourable as regards output than other parts of
the province, helped the class of cultivators which produced a
genuine surplus to hold onto its supplies at a time when there
10 0P Bl L xm, Fathe Pajers Repaeding the Famine, no. v, Holderness, "Narrsine”, P
i, M [hid, po B o fhid, p. o
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was a widespread beliel that the country was on the eve of a
terrible famine. Mainly for that reason, aided perhaps by a
measure of speculation, the stocks remained with the cultiva-
tors and with the ‘peity dealers whose transactions do not
extend beyvond their own villages'. The stocks of the large
holders in the central markets were thus abnormally low, with
the result that urban prices were high and remained so, despite
the addition to the supplies with cach successive harvest,'™

Every distnct in the Meerut division commenced to send
away grain in large and increasing quantities as soon as the rabi
crops of 1897 were gathered, During the second quarter of the
year 73,000 tong was the net export figure. Further down the
Doab, Agra division's canal districts — with maore unirrigated
land within their own boundaries to supply — commenced to
send gramn outside in July, when the prospects for autumn crops
became favourable.™ Only after the worst of the problem was
over did the protection to food supplies embodied in the canal
actually begin substantially to assist less fortunate tracis
outside. While the ‘necessitous people of Rohilkhand, Oudh
and Gorackhpur were compelled 1o part with much of theirs’,
Moeerut's peasantry was able to hold up its grain. *The Meerut
division’, summed up Holderness, ‘in spite of its prosperous
condition and iz good harvest, gave little assistance 1o the
distressed parts of the provinces and on the whole showed a net
balance of imporis, "

It was ironic that the only exporting division was Rohil-
khand, whose peasantry was forced 1o part with a portion of its
gtores, and that a substantial recipient of those exporta was
Meerut. This pattern of behaviour on the part of the cultivators
accentuated the short-term food shortages and called into
question the idea of concentrating public investment expendi-
ture in a region or tract most suitable to secure a supply of food
for those arcas outside which were subject to penodic
shortages, '™
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Famine and the market for agricultural labour

A dramatic reduction in work opportunities for day labourers
occurred in years of drought as the conditions affected both the
demand for and the supply of labour. A straightforward fall in
the total demand for labour occurred as a result of the reduced
crop areas and shrunken yields, This affected the day labourers
disproportionately because they were taken on mainly at the
points in the agricultural calendar when family fabour,
together with that of farm servants, was insufficient to cope
with the peaks of farming activity, In terms of labour
requirements, these peaks were considerably less pronounced
in drought vears, and it was naturally the marginal (hired)
labour which was chiefly affected. Even the increase in demand
in well villages for hands to lift water could not, for reasons w
do with the physical limitations of both wells and bullocks, in
any real sense counterbalance this fall-off in demand for labour.
The fall in the total labour requirements was, from the day
labourers’ viewpoint, exacerbated by increases in the labour
supply, resulting from a tendency among cultivators tw attempt
to increase inputs of family labour. Two processes appear 1o
have been at work here. First, the normal point at which it did
not matter to the peasant whether he increased the family
labour input or whether he hired labour for cash or grain wages
occurred at a higher level of total labour input in such yvears,
Smaller producers particularly, responding to conditions of
uncertainty, preferred to increase the amount of labour put in
by the family to paying out in wages grain which might be
crucially important to the family's needs over future months.'™®
Secondly, many cultivators without the capacity to retain
much produce from normal seasons, and with insufficient work
to do on their own parched holdingz, joined the day labourers
in secking work on the holdings of other cultivators,
Owverall, therelore, with the labour supply curve moving
outwards, and the demand curve for hired labour shifting
sharply to the left, at a subsistence wage there was a very
considerable oversupply of labour, and it was only & matter of
timie before the scanty stores which labourers had saved from

i B 1RBa, 1o, Kepent of fhe fedtan Femine Commison, poo, poog1.
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the short autumn harvest were exhausted. Without autumn
rain to provide employment in sowing and harvesting during
the cold season, the plight of the groups scraping a living
mainkty through hiring out their labour services was to wander
in search of employment. It mattered little whether or not
stores of grain existed within their locality, since their problem
was one of being unable to claim a share of the food which was
available, Thus in Muttra, after the winter harvest of 1878,
‘there was no dehciency of griain but the want of employment
and inability on the part of the landless class w provide
themselves with food at the prevailing high rates drove
increasing numbers to the reliefl works'. """ When large areas of
the Meerut division lving outside the embryonic canal system's
reach remained unsown im the cold season of 1860-1,
‘thousands of poor people left their villages . , . the mortality
was very great','!!

For the canal tracts, however, there 1s no evidence to indicate
that the normally buovant labour market was substantially
affected dunng a year of drought. Despite the loss of the bharif
millets in Bulandshahr in 1868, ‘there seemed 1o have been as
much difficulty in procuring labour as in ordinary years®, '™
From neighbouring Meerut, in the same year, F. Henvey
reparted that there was “always a demand for labour egual to
the supply™.""! Further north agan, according to Alan Cadell in
Muzaffarnagar, the labouring class had ‘the advantage of

‘continuous employment throughout the year’ and was ‘not
exposed to the loss, distress, and danger caused by droughts”, !
Even at the height of the 1907-8 famine, when the kharif
prospects were for only a three-arng crop on unirrigated land,
the Bulandshahr Collector reported that there was ‘not the
least chance of attracting labour at subsistence wages’, and that
contractors were ‘finding difficulty in getting labour at 5 annas

per da}.‘lllﬁ
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Clearly the ability of the canal tracts to maintain their
production low with respect to the labour-intensive cash crops,
and thus safeguard also the processing, transport, and
marketing activities, meant the absence of significant disloca-
tion in the labour market. There was also a heavy demand for
labour to assist with the putting down of an extra-large rabi area
indrought years. Where the intense demand for labour 1o assist
with the commercial crops of the Upper Doab gave way to the
less fertile estates lower down, the increased incidence of lift
irrigation made labour wvital, since speed was of the essence
where diminishing access time for irmgators was the method by
which the supplies were economised. Often, as in Etawah, the
practice was to take water at night, "no water being available in
the day, and baled up out of deep cuttings, at an expense which,
in ordinary seasons, the pmﬁls woiild fail to cover” V8 In all,
over 80,000 acres {25% ) of irnigation in 18967 involved the
water's having to be lifted manually onto fields.

There even scems a possibility that the demand curve for
labour shifted to the right in many canal villages during a
drought. Certainly, the references 1o “the comparatively dear
rate’ paid for ifting water would support this notion."” Other
activities encouraged when drought struck were the careful
maintenance of the gulr {or their deepening o increase the flow
to the village) and the expansion of the gol system and feld
preparation (invelving embankments, kiaris, and levelling) to
permit the extension of irrigation. Public emplovment con-
nected with the canals (rgjbabe maintenance such as silt-
clearing), plus the excavation of new canals and channels,
provided work outside the village. Famines, in fact, played an
important role in increasing the areas able 1o be irmigated, as
the noticeably enhanced average arcas of subsequent normal
scasons testify (see Figure 4).

The perennial ‘exchange entitlements' problem for labourers
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wag avoided in this region not only because of the demand for
their services, but also due to the insulation from price
movements given by grain wages drawn from stocks. The
majority of farm labourers were relatively unconcerned with
prices, since ‘the habit of paying in whole or in part in kind"™
made them more concerned with finding work: “The higher
price of food’, the 19oB Administration of Famine Relief report
made clear, *does not affect the ordinary labourer as long as he
can obtain employment.”® There were, moreover, induce-
ments within the system to pay labour in kind which the
famnine, ifanyrhing, enhanced: wages in kind obviously reduced
the real value of wage costs by the difference between the
realised wholesale rate and retail prices. Where, however, cash
payments were made to labour, it does appear that the rates
varied with the price of grain.'™

It is probable that resident labourers benefited first from the
hugh labour requirements in canal villages because, even where
the demand for labour fell below uswal — or where perhaps
mooming migrants offered their services more cheaply - the
employer had to bear in mind that he would need 1o call upon
the resident labouring group in subsequent seasons of acute
short-termn shortage of hands. Nonetheless, the displaced
labourers of non-canal tracts clearly did find work in canal
villages, as is shown by the migration patterns during drought
vears. The canal villages, stocked with food and atanding out as

‘green belts of secured cultivation clustered along distributaries
passing through otherwise bare plaing, were the focus of local
migratory movements and {before the brake of relief works was
applied to stem the movement) of longer-distance migration.
Indeed, it was the drought periods which marked lasting shifis
in the population once the dust had been dampened and the
temporary migrants had returmed to their villages. Alan Cadell
noticed this in Muzafarnagar pargara, where ‘with one trifling
exception the population had fallen off in every village in the
pergunnah which is not watered from the canal. The single
exception is the little village of Sitherali, sitvated between two

" Mifler, Muzafferneger SR [1823], p. 45.
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sandhills but surrounded by canal irmgated estates, which in
years of drought aflord employment and subsistence,’?!

This reaction was not confined to the richer Upper Doab
districts. Evidence in the form of a village survey conducted in
Agra reveals that over a thousand people belonging to Dholpur
were said o have come w0 Punahra village between June and
September of 1877. Partly attracted by the indigo factory, most
of them left when rain fell in October, buat 140 were reported 1o
have remained. In Rehjiwa, another of the three canal villages
included in the survey, the population between 1872 and 1879
had increased by almost go%: *‘Sixty-four persons joined the
village for the first ime during the scarcity. Agreat many [maore |
CiLETHE umpﬁra,rilj,.l for the months preceding October, "™

[t is doubtful that the shift of population to canal villages - to
which drought years significantly contributed — resulted in a
decline in their relative secunity against famine. There s no
evidence of increasing susceptibility to famine among canal
villages for the period under review. This is partly a reflection of
the fact that the underlying increase in population prior w the
1g2os was relatively small, thus sllowing holding sizes and
population—resource ratios to be broadly maintained. The
pattern of population change was uneven both over time and
between districts, but even the faster-growing Upper Doab
districts managed a growth rate of only around o.5% per
annum for the period 1By2-1g9z1, and well below 1% even
during the general growth period of the three decades up tw
rgoi.'™ Some districts even showed a fall, notably Muttra and,
to a lesser extent, Agra. [T the evidence from Koil pargana is at
all representative of the differential in population density (a
29 % difference between canal villages and the best well villages
in terms of net cultivated area, 7% for gross cultivated area),
then it was not hard for the preductivity effects of a steadily
expanding canal-irrigated area to provide the additional
resources for canal tracts to at least keep pace with population
IMCTEASE,

It must also be remembered that most of the migrants were
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drawn from the labouring clasaes and thus in moat cases did not
compete for land resources. They hltered in at the bottom of the
social and economic structures of the more commercialised
villages, where production was frequently held back by labour
constraints, This inflow of manpower, allied to certain
technical and institutional developments which also took place
in the western districts, played a wvital role in enhancing
production and maintaining the disparities in wealth, and thus
gecurity, favouring the canal tracts. An examination of this
‘dynamism’, as it has been termed — and the canal's role in it -

is the subject of the final chapter,



8

Canal irrigation and the dynamism of the
western UP

Patterns of growth and prosperity

Now that the operation and effects of canal imgation in the
Dwoab have been examined in detail, the scope in this final
section is widened to consider the role of the canal as a factor in
the dilferential growth patterns experienced during the period.
Certainly from around 1850 onwards, there are frequent
references in the writings of officials to the marked prosperity of
the canal districts, particularly those in the Upper Doab, in
comparnson with other UF districts, and especially those in the
cast,

As early as 1872 living standards were conspicuously higher
in the west: “The labourer in Muzafarnagar', observed the
Settlement Officer, ‘dresses better than the average petry
proprietor of the eastern districts, and wheat . | , forms a larger
proportion of the food of the poorer classes.”! The Meerut
Collector, F.N. Wright, confirming the impression of widely
diffused prosperity, could “find no signs of distress or poverty
anvwhere . . . I find a stalwart race of cultivators, well clothed
with generally good cattle and comfortable houses.” This was
the tract where not only the province's best plough cartle but
also “the best claszs of rmilkers’ were to be found;? where
occupancy tenants with medium-sized holdings occupied a
‘position (ar above that of the typical cultivator living from
hand to mouth, in a chronic state of debt, and with his growing
crops pledged to the nearest Mahajan or the village Bania'* In
fact, in this area the mawrusi tenant could ‘meet his landlord
more or less on equal terms in a court of justice”* “The villagers

i ‘Beport on the Ganges Canal Tract', pp. 17=18, I8 Cadell, Mugyffarmagar 57

{1883) URAR rf—y, Appendin 1, p. 5.
VLR Scareiry, Jan. 1930, & " RAR r882-3, Appendix i, p. 4.  Rhid,

z78
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must be tolerably Rourshing’, a district officer concluded when
recalling a wvisit to the western parts of Muzaffarnagar and
Saharanpur, ‘else they could not have built the handsome
masonry chagpals | noticed in 1874—5."

Even the landless labourer shared not only the afluence but
the new-found independence of the oocupancy tenants; By the
1fi7os, Chamars had "almost entirely emerged from [their
former] state of serfdom’, and were able ‘1o select their own
masters, either in their own village or elsewhere’. F.N. Wright
reported from Meerut:

In many villages they utterly refuse to do “hegari’, and in the villages
along the northwest of the district refuse o do their old daties for the
eamindars connected with sugar-pressing &c; the old hakks are not
sufficient, they demand a full wage for a day's work and the
zamindars are at their wits’ end to get the cane pressed and the juice
boiled in time,”
In the growing towns, too, “the artizans and manual labourers
. . . find themselves in a condition af comfort and independence
which must some years ago have been utterly unknown to their
class’® Indeed, the lure of urban employment helped create
labour shortages and drive up wage levels during the busy
seasons in rural areas.®

How far down the Doab this prosperity extended is less clear.
Impressionistic evidence suggests that the prosperity was less
marked in parts of Bulandshahr and Ahgarh and south-
" eastwards from there, Certainly the pattern is far from even.
Muttra particularly, but also Agra, did not as districts
experience the best of fortunes during this period. Indeed, a
recent Ph.DD. thesis has suggested that Mutira was gripped in
the later rfoos by a “grave neo-Malthusian crisis’, and
demographic evidence certainly suggests the presence of severe
problems.” Local variation existed even here, however,
Evidence exists to show that overassessment and climatic
disruption may not have had such damaging effects upon the

§ WW PO Bew, Sept. (BB, 11, Mot by W, Irmdne,

T EAR rie-g, Appendiz g, p 6

Vil oo ¥ BT ryrg-rk, porg

@5 J. Commander, *The Agrarian Economy of Monthern India, tBoo—) Bfo: .tqum.
wl Crrowih and Scagnation im the Deab', umpublished Ph.Ix. dissertation, Uninersty
ol Cambridge, 1g8a.
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canal tracts as elsewhere in the distnict. Canal areas were not
without their difficultics in the wet seasons of the 18805, but
they fared reasonably well in the unusually frequent dry seasons
between 1890 and 1915, and population shifts from the 18gos
appear 1o have favoured the canal zones at the expense of the
trans-Jumna tehsils," These villages, nonetheless, fell well short
of the prosperity found in the districts to the north.

Much more typical of the districts in the lower parts of the
Doab was Etah, where there had been, according to the District
Officer, 'within the last generation . . . a decided improvement
in the condition of the agricultural classes’.” Forced labour did
not prevail in the district to any great extent, and the field
lahourer apparently received better pay and enjoyed greater
independence than in former times. Wiliam Crooke also
detected changes among the cultivators, including a trend
away from using buffaloes or borrowed oxen to the ownership
of bullocks; and a noticeable improvement in houses, many of
which, instead of being mere *straw sheds’, were built of beams
and clay,

Although the level of prospernity in such districts as Etah was
not generally comparable with that to be found in the
north-western districts, Crooke was in no doubt that ‘a decided
superionity’ was to be observed between Etah and those
districts with which he was familiar in the eastern UP. There,
as population grew and pressure on the land increased, petty
proprictors resorted 1o attempting 0 regain cultivating
possession of their tenants’ tiny holdings. The standard of
housing and of dress, the puny nature of what cattle the
cultivators did possess."! and the fact that in this area cattle
were simply ‘not kept for milking purposes at all't — all
contrasted starkly with conditions in the western districes.
Those former cultivators who had lost their cultivating righes,
the haroakas, and who were now labourers and farm servantz®
{perhapa sustaining their interest in cultivation through small

U Muften DHE g 1], p, T wec ales MWIPED Rov, Mov, 6884, 96, 1.8, Fisller | Assr,

D, of Agriculturc), Moves on Certain Villages in Morrut Dhstricy, g July 1882

It AR rfR—3, P B
A barpe proporckon of Jasnpur's culovaes possessed only ooe bulleck o no

bulboacks at all. B, Misra, (rpsgaiahion iy fawngar WAllababad, cgeal. Che vim,
1 P Scarcity, Jam. igao, &
5 Misra, Cwmpepsiano in_fmegur, p. 19,
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granted for their maintenance and ploughed with their
master's bullocks), were becoming increasingly numerous, and
added to the conditions of labour surplus which made
employment often hard to find and drove down wage levels.
Wage rates, whether for farm servants or daily employment,
were half (or less than half) those prevailing in the western
districts arcund 1900," and while the independence of the
Doab Chamars was legend, a large proportion of the labouring
class im the eastern districts was, according to Duthie and
Fuller, ‘literally as well as practically the bondslaves of their
employers. The condition of slavery offers a refuge from the
pressure of competition, and the certainty of daily food may be
held some compensation for the loss of hberty which only
manifests itselfl in an insufficiency of both work and
murishment.""

Many found such refuge in emigration. The UP Census
Commissioner remarked in 1911 that there was not a single
family in the Benares division which had not at least one
member in the neighbouring provinces east and south. Many
such movements were temporary or seasonal, but the net
outflow from Jaunpur was around 830,000 per decade hetween
181 and rg21, The outflow reduced the burden upon the local
resources, and the flow of remittances — a3 much as Rs 8o lably
in the case of Benares distnct in 19278 - gave the region a call
upon cutside resources in meeting the needs of the local
; population.

Behind this difference in standards of living lay substantial
differences in produoctivity. This showed up in the greater
concentration upon cash erops in the western districts,
eapecially sugar and wheat. The contrast in cropping patterns
15 shown in Table 8.1. The eastern distnicts grew largely food
crops. Compared with Meerut and Muzaffarnagar they grew
less than half the area of sugarcane (with the exception of
Gorakhpur), a quarter or less of the area of wheat, and no
1§ I thee northeweest regian, WH. Morclond s wage census indicaied thai a ivwrehee- face

duily rase was ‘well establahed by the early 1go0s, while in the rast, anly (Ghazipur

ant Aramgarh bad mrepd over the sin-foee made, Similarhy, e seovants in (e woes)
received more than ane ama, while their congiderably more sumerous counterparts
in the east were fFreguenthy on one-halfame per day. UF Bev., Gl 1gop, Bo, Wage

Ceengus ol Aug. 1gofb.
" Duthie and Faller, Fisld snd Gardem Crogs; 1, poiv.
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Table 8.1. Comparison of crop patferns in the eastern and wertern UP:
awerages of 19080/ 1geg-10 crep areas in representative disiricts (in
fercemiages of net eultivated area)

Wesrern districes Easrern discrict

Major crops Muzafarnagar  Mesrut Denares Grorakhgur
Rice fi 2 15 FT
Wisear 5 q0 7 L
Builey 5 3 L 18
[irsirn 5 19 o i
Cither S gralny 20 EF 5 h
Sugarcaie i 1. § &
Corem i $ - -

Ol = o

T —

* Includes maize, but cxcludes fasr, witich was fFegueandy a lodder erop ba the weat
[wvrrage: Muzallsrmagas/Meenn, 6% Bepares Gorakhpar, 3% ).
Sawrer: Retumna of the A priculiural Staiitic of Betdoh fadie sgo5-0roog—ro

-

cotton, and only one or two districts grew a significant area of
oilseed. In the highly cultivated pargamas of the canal districts
wheat occupied 60% of the rebi area: in the canal drele of
Khatauli, for example, such a figure was returned for wheat
{equivalent to 24 % of the n.c.a. ), while at the zame time 20% of
the n.c.a. was under sugar, 4% was under cotton, and over
27% was double-cropped;"™ in pargans Kandhla {also Muzaf-
farmagar), canal villages put down 36% o unmixed whear,
21% to cane, and 6% to cotton, and 35% was dofasli. " Moving
down the Doab, as Map 4 shows, the proportion of cash crops
undoubtedly diminished. The sugar area fell away, w he
replaced by indign (prior to 1go0) and cotton, The wheat area
in Aligarh was typically around 20% of the n.c.a. and cotton a
percentage point or so below that. Sugarcane m Aligarh
amounted to just 1%, Nevertheless, that there was a greater
goncentration upon cash crops than in the east is stll
apparent.”
i MOR, BOR, vunm, 14(c], HA Lane, RRR Pasyganes Bhautaulh aned Jaali Jansach
i Muzafsmagar], grg, ppr g
I® MCR, BOE, vim'u, 1400G), H.&, Lans, EER Fargana Roandhia (Muzalfamagar),
1Qia, pp. g
B FiC_E Robinton's caleulations from railbame trade sistivso midscage thai, by the
quingoenmaum 10 —i6, the western UF and Doab, with lesa than half the
population, accounted for nearly shaco-quarcers of UF tade. FACR. Robinon,
Sapanaiiies anang fadien Mardiw, i8—rpay |Cambradege, 1n74), pp. 5550
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In addition to the crop pattern differences, the vields of cash
crops, according 1o the detailed work of Duthie and Fuller and
the vastly experienced W.H. Moreland, were higher in the
west (see Table 8.2), The statistical impressions which emerge
from their field measurements broadly concur with the
gualitative information dispersed through official reports: with
the exception of rice, sugarcane, and peas, crop vields in
western districts were consistently one or two maunds per acre
higher than those in the east.® Moreover, according to
Moreland, the quality of wheat — a crop vital 1o the prosperity
of the west — “on the whole decreases as one goes east’.® *Delhi
soft white', for which the region was renowned, commanded
particularly good prices in Europe, and just prior to the
outbreak of World War I earmed an increment of Rs 8 or Rs g
per acre.® The same applied to maize. Typically a deep vellow
maize wis grown throughout the UP, but cultivators in the
canal districts took to a more lightly coloured and more
productive variety.® There seems little to choose between the
regions as far as yields of rice or sugarcane are concerned: it was
commonly recognised that the fine soil and moist conditions
enabled the outturns in the cast to compare well with those of
the canal districts,

The achievement of higher productivity through concentra-
tion upon cash crop production was only really possible
through the widespread application of eapital 1o farming
operations. State investment in the form of canal irrigation was

@ Drathic and Fuller, Field andd Garden Craps, o, p 6 o s, 1 i worth noting that ther
esrimated mean outtarns for Alflahabad and Agra divivions were, in the cases of mose
crops, bebow those foc the eastern and the westermmost divisions. Indian
agricalroml siatistics must, ab best, be reganded as dubdous. See, or example, G.].
Diewey, 'Pansan and Chaskidir: Subordinate Officials and the Reliabdlicy of India's
Agrirulroral Staristes’, inC ). Deweey and A.G. Hopkin {sda ), Th fapeial fmpa
Snusies (0 the Ecamemnic Alinery of A finica ond [adia (Lomdon, g7, ppe sBo-g14. Such
srafistics are partcularly anreliable when vsed 1o detect inneds; they can, bowever,
b sl s in identifying in a gemerall semse the comparstive surnarns benveen regons
at & poing in pime, The Ggures given in Table 8.1 reveal signs of & vield sdvantage 1o
the west which i alse essdent in the work of Duchie ased Fuller, and which confizams
o gualimative impressians scanered in the repores.

& Moreland, Aprimivare of the UF, ppo aog-5

7 RAR réfe-g, Appendix g, p. 1; UF Rev,, March rge5. G5, H.R.C. Haibey, Historical
Resume of Effors Made to Develop Agriculiure in UF, rg Okt 1gey, para. 16

n B, Subhiah, Th Cultisanion of Maize (Allahabad, 1goi), p. &.
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Table 8.2. Comparison of crofp yields in representative districts af the

eaitern and western LP; fipures from Moreland’s crop experiments
conducted betorern 1806 and 1oz (i dbs. per acre)

Muzaflarmagar  Balandshahr Benares

Rice |errigaked | i xintn I, 000 12004
{unarrigated] T 750 750
Whrai [irrgated) (L) 1,300 i, 1D
|umarrigaieid} Bl riid ]
Barley [rmgated) [R5 T 400 1,500
|umirrigated ) T e fioo:
Bl aime [ umirrigaied) Em 1050 Roo
Suar [irrigated ) By Gy figo
feram lirrigated ) 1 AMH) (W= Boo
[umirrigaced ) JH) L0t froas
Cartion [irmgadted) BIHI frue s -
{cleamed (umirrigazed) L] 130 Lo
Sugarmane
{yield im gur) {irmgated | 2,550 7,050 2,450
Peas (immigated ) R 1,030 I, 1 s
[unirvigased) 550 fiyo 550

Soaree! Compiled from UF Eev., Aug. 1gog, 25, Note by W.H. Moreland,

only one example of this. The powerful bullocks common in the
west speeded up ploughing and hauled the especially numerous
{and substantial) carts. Just as the canal, efhicient draught
animals, and carts assisted the larmer in exploiting more fully
his land and labour resources, so the increasingly sophisticated
sugar mills speeded the processing of his cane crop and
‘improved his extraction rates (and thus the value added). It
was common, also, for a costly pakka well wlie idle in the wings,
ready o fill in for canal supply deficiencies which threatened
vields or schedules. Undeniably an indicator of wealth, the
capital stock of the canal districts’ cultivators contributed to
the productivity gap between the west and other UP digtricts.
Higher productivity 15 also closely related to the efficiency
with which production is organised. A diversified economy
which has achieved a significant level of economic specialisa-
tion gives rise to cost reductions, and there 15 evidence of a
considerable difference between ecast and west in this regard.
Around 15% of Meerut division's population was classified as
urban in the 1881 census, as opposed to 7% in Henares.
Moreover, the occupation profiles compiled for the Commis-
sion on Agricalture showed that while 76% of Jaunpur's
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population relied on cultivation for its livelihood, and only 10%:
and 5% respectively on industry and trade, Meerut's profile
showed 42% relving on cultivation, 21% on industry, and 6%
on trade, ™
The west's superiority in terms of living standards was not a
long-standing phenomenon, however. Indeed, in the carly
nincteenth century it was the eastern region that was relatively
monetised, and Azamgarh in particular was heavily commirted
to commercial crops and manufactures, receiving s raw
materials and food from adjoining areas. The great commercial
centres were strung along the major river routes, through
which local trade and the movement of indigo, sugar, opium,
and cotton to distant markets ook place. Mirzapur was the
main trading centre, its merchants, along with those of
Benares, linking Bundelkhand coton e the great cloth-
manufacturing district of Azamgarh, which grew very little
grain in the 18308 but which concentrated instead upon
sugarcane, indigo, and opium and which drew its grain
supplies from Gorakhpur, Bihar, and some up-river districts.
Bundelkhand, parts of which — like Kalpi in Jalaun district -
had one-third of its area under cotton, was the agricultural
boom area around 1840, with the town of Kalpi itself allegedly
the largest mart in northern India * The thriving centres in the
Doab at that time were to be found in the central and lower
regions, their importance founded upon the cotton and indigo
crops clustered within reach of the main riverways. Fora time
Farrukhabad, where indigo production was centred, was the
most prominent commercial and finandal city in the Doab,
though Cawnpore was already growing in significance.
While the districts further up the Doab shared in the
expansion of trade and the more settled conditions of this
perind, the degree of commercialisation was comparatively
limited. All Central and Upper Doab districts experienced an
increase in population and cultivation; indeed, by 1840 lLittle
further increase in tillage was possible in Aligarh or in the Doab
sections of Agra district. There was still room for expansion in
= H. Mubbierger in “Istreduction” 1o Misra, S populeiiae i fawapar, p 7i wec ala
Repart on Agrieulture tn the Dartod Praviaces (Madih Tal, 1906}, p. 101,
A, Sehdigl, Agrevies Chings i a Varth Fadice State Ufter Pradesl, 81553 (Oniford,
igyal pp 1g-bi T falsux [MF [1909h, pp- #1543



Canal irrigafion and the dynomism of the western UP 2fly

the districts to the north, however, most of which were
subsequently to expand their cultivation (n.c.a.) by 25-90%.®
This was a generally drier, less secure tract, with considerable
areas of relatively light population and extensive rather than
intensive cultivation, which found an outlet for its surplus grain
down river through such riverside towns as Anupshahr. There
were, in addition, pockets of undoubtedly high cultivation,
where sugar crops were grown and converied into gur for sale
across in the Punjab. Considerable population increase and
intensification of cultivation had taken place in the EJC tracts
by mid-century, and a degree of prosperity had been identified
for these and some well tracts, but overall the tract was far from
a rich one. In the view of the Saharanpur Settlement Officer of
rgeo, Muzaffarnagar in 1840 ‘was from the agricultural point
of view very similar to Bundelkhand of the present day’.
Certainly the revenue rates on cultivated area for Saharanpur
and Muzaffarnagar were less than half the level of those
prevailing in districts like Etawah and Cawnpore, confirming
the impression that the Upper Doab was in many parts
noticeably less prosperous than the Lower Doab around 1840.®

A striking reversal of fortunes wok place in the post-Mutiny
period. The eastern region went through a process similar to
Geertz’s 'involution™™ As population growth far outpaced the
expansion in net cultivated area, the ecological setting of these
eastern districts - fertile soil, generally reliable and adequate
" rainfall, favourable conditions for the construction of cheap
wells - enabled productivity per unit area to be increased in line
with the population. The process was ‘involutional’ rather than
developmental due to the fact that no basic reorganisation took
place: traditional inputs were simply increased within the same
overall framewark. The basic ingredient of this effort was the
maore thorough application of labour, which was directed at
improving water control, land preparation, and weeding
operations, and the juggling of crop combinations to achieve

= dfpend [ {race), poog2; Ape DG (1go6), p. 27. OF the Upper Dioab district,
Meerar, for instance, increased it oultivation by a quarter betwesn tlg6 and rgoo.
Marrmt MG [1pog), pp. 157

™ Bepoot on Apricuiney b e 0P, p. 100,

= (2, Geerte, Agrimitural leoalitder: The Procecs of Ecaligicad Champe tn fadoneria | Berkeley,
1)
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the required levels of food intake and cash-earning produce,
Under such a strategy, output per unit of labour did not
increase. As population pressed on land resources and relative
factor scarcities shifted accordingly, the response was a general
substitution of heavy- for light-yiclding crops.

Since enhanced water control was necessary to facilitate this
process, it 15 not surprising to find the 1927 Report on the Seasons
and Craps noting that new well construction in the provineces was
habitually headed by Gorakhpur, followed by Azamgarh and
Basti." The spread of bore (dry-season) rice crops reflected this
extension in irrigation and facilitated double-cropping, as did
the expansion in the cultivation of maize, which was preferred
to other kharif millets due to its heavier outturn and early
matunty. The rabi arca under gram and peas expanded — peas
being a nitrogenous crop (important to double-cropping)
whose stalks were used for fodder. Barley was increasingly
preferred to the lighter-yvielding dhkarif millet fuar, and often also
to wheat due o its lower cost, higher yield, and less precise
growing requirements. The small wheat area in comparison
with that of the west wasz taken by officials o be another
indicator of the poverty of the region; rice, the main staple, they
considered a less nutritions and less valuable crop than wheat,
There was a tendency, too, for the heavier-yielding dofasli
practices o squecze out costly sugarcane cultivation: Ghazipur
and Benares both experienced falling sugarcane acreages over
the second half of the century; Jaunpur saw its area fall from
14% of n.c.a. in 1841 to 8% in 1Bg1 and 5% by 1gof-10; and
Gorakhpur's sugar ares fell 1o 4% i 1go8-10 and only hovered
around the 7% mark in the rg2os. Apart from arable crops the
area of groves was progressively eaten into by the pressure of
population,” while diminishing grazing areas precipitated a
decline in the numbers of draught cattle in the most crowded
subdivisions, "

W K. Mather, The Fremare af Fapalarion. 15 Effectsen Rorad Ermamyie Gorabhpar Dhintnict
{Allshabad, tgg1), p. 38, The namber of wells n Goakhpur was recorded o bave
risen from Ag,487 in 1915~ 14 S0 1eg,552 In 1aye-1; in Amamgarh; from g1,550 1o

- %lsl':lcﬁtrendl are catlined in Gamguli, Treadr of primaliere and Papaiafion, pp. roe-7.
For specific district cases, see: Matkur, Proswy of Pepalatiee, Ch. wn; and Aisra,

iPesrpapulstise i Jaanper, Cho vm
1 Sew Misrn, Gaegpapuletse i fampar, Ch. v
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While ‘involution® processes were causing reduced spe-
cialisation to take place in the east, the western districts were
undeniably dynamic. Commercial crop production expanded
dramatically, particulariy so in the decades leading up to 1goo,
but even afterwards it showed continued improvement: on a
comparison of five-year averages, Meerut increased both its
valuahle sugarcane area (from g% to 13% of n.c.a.) and the
extent of defarli (from 21% to 28%) between 1901 and 1940
Moreover, according to recorded statistics the proportion of
pure wheat had improved at the expense of mixed wheat.® The
signs of growth and expansion were everywhere, A European
estate-owner named Michel, with extensive property in
south-central Mesrut, commented upon the imcrease in the
number of carts from a total of four to 100 in the few years since
hiz arrival in the 186os; “the same tendency is everywhere
apparent’, added the 1896 Gagetteer® The Director of Agricul-
ture, referring to Muzaffarnagar, was similarly struck by the
‘market places crowded with carts and a railway station to
which additions are yearly made™.* The diffusion of progres-
sively more sophisticated sugar mills and the manufacture of
these — as well as the fabrication of carts = in the principal towns
were part of this process of expansion, The continuous
improvemnent in productivity through the application of
technical inputs and innovations (both technical and institu-
tional), lowered costs and relieved constraints and thus created
" new opportunities for growth. It is this dynamic process which
brought about the contrasting pattern of prosperity which
separates the west from other areas, especially the eastern
districts,

What factors account for the relative dynamism of the
western districts, and for the rate and character of the growth
process which occarred there? The divergence in growth
experiences within the UP may be simply a reflection of
differential resource endowments. In other words, the early
advantage of the castern districts might have been due to their
relative proximity o ports, which was subsequently rendered
less decisive when railways opened up a more productive zone

¥ Cooke, Meeri I8 (rggo), Appendix vi. p. 42,
15 Mewrnt DG (1876, p. 113,
ENWPED Rev., Aug. 1885, ne, Mote by [M. Smeaton (Dir. of Agriculvare].
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made up of fertile soil, a relatively sparse population, and a
body of agriculturalists more "entreprencurial’ or more skilled
than its counterpart to the east. There are other possible
explanations of the dynamism of the canal districts, and part of
this chapter will focus upon the technical aspects of growth: the
extent to which production conditions - especially factor
proportions and existing technological conditions — interacted
o create incentives for investment, innovation, and organisa-
tional improvements. Technical possibilities, of course, do not
exist in a vacoum, The willingness and ability on the part of
individuals and groups to respond wo opportunities are affected
by the institutional setting. Land tenure is perhaps the
principal institution affecting the peasants in this regard, but
another vital mstitution alfecting growth relates o the whole
marketing process. The role of each of these influences will be
examined in detail. Case studies of two major commercial crops
associated with the canal, sugarcane and indigo, will then be
presented with the aim of illustrating the way in which
technical and institutional conditions affected the level and
nature of benefits arsing from expanded commercal crop
production, and of showing how differences in these conditions
affected growth and living standards in different regions. The
final section of this chapter will pull wgether many of the
strands of this discussion and will argue that canal irmgation,
through its role in conditioning the very economic structure of
the western districts, was the fundamental ingredient of the
growth process which oceurred there, and thus of the distinet

level of prosperity.

Natural resources and railways: a discarded hypothesis

The proposition that differential resource endowments, in
conjunction with improved communications through railway
construction, are sufficient o explain the divergent growth
paths and wealth differences substantially evaporates upon
examination. The difference in man-land ratio between the
eastern and western UP, for example, was certainly too small to
aceount for the contrasts, Duthie and Fuller show that while
the 1881 population per cultivated sgquare mile in Meerut
division amounted o 741, that in the trans-Crogra districes
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(Gorakhpur and Basti] amounted to g15 and in the Benares
divizion to g78. Although in 1ge1 Meerut’s population per
cultivated square mile (B58) was stll below that of the
casternmost districts (Gorakhpur g7o, Ballia gg7, Azamgarh
1,084, and crowded Jaunpur 1,148).” the thriving canal circles
with their large arcas of sugarcane, wheat, and cotton could
exceed all of these in density = as, for example, in Muzaffar-
nagar's Kandhla pargama, where there were 1,162 heads per
cultivared square mile.® Meerut’s rich Baraut pargana had g40
inhabitants per square mile as early as (866,

The point is underscored by the size of holdings. Professor
Stokes has outlined the erroneous assumptions which caused
the student-authors of the Gorakhpur and Jaunpur investiga-
tions to compute figures for average holdings of 9.5 acres in
Jaunpur and ofis acres for tenant holdings in Deoria
subdivision in Gorakhpur as against 7.8 acres for Meerut. In
fact the differential was nothing like as dramatic. Prolessor
Stokes pointed to estimates made by the Settlement Officer in
tg1g, based on plough areas, which suggested that only 16% of
Deona was in holdings of four acres and below. Thiz latter
impression was confirmed by the AL India Rurgd Credit Survey of
1g51—2, which esumated that, even then, 70% of holdings area
was in units averaging 8.5 acres and that 40% of the cultivated
arca was in units larger than that average figure. In Meerut,
according to G.H, Cooke’s 1940 settlement estimates, around
“12% of the cultivated area was held in units of less than five
acres, while 36% of the cultivators held more than ten acres,
which, in aggregate, accounted for 60% of the sown area.®

Comparisons of the availability of land appear wholly

P Lanmd not cultivaied B el necckanly cocadmbially aseles, and Jiforences n
dority por &) e miile arr coen e wirdking: 1930 Agures shene Mozt with Gy,
Azamygarh by, Ballin g, Gorakhpur 538, and [sumpir 345, Misra, Oeepapaianion
ix fawvper, pogo By o1gaB, i lact, with gy heads e the sguare mile, Meeoat had
become the et thickly populased disrct in che LI WL Meale, Eananic Change
i Hural fodra: Lawd Tepr and Refrrm i Liitar Predeh, (8weigis {New Haven and
London, rga), p. 11

B MCR, BOR, var, gich, H.A, Lane, RER Fargana Kandhla (Muraifarsagar],
101G, pp. 1=, 4

" W.A. Forbes, Baraut Fargane Report, 1886, p. 4, in Buck, Mead SR (187).

= ET. Scokes, 'Dynamism and Enervation in Norih Indian Agrculbare: The
Hisworical Disension”, in E.T. Scokes, The Prerow and the Baf Shadivy i Agrarim
Saniaty and’ Paasant Bebellion o Celomial fedie {Cambridge, 1g78), pp. 22420
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madequate to account for the east-west growth discrepancy,
but differences in other natural resources are not sulficient
either. There is no doubting the fertility of the castern region,
founded upon rich soils, reliable rainfall, and easily unlised
groundwater. With a reservation in the case of wheat,* natural
conditions did not put the east at a relatve disadvantage in a
physical semse in the production of commercial crops,
particularly sugar and indigo. I Basti and Gorakhpur
possessed rain-reliant villages in northern areas towards the
hille, Meerut isell possessed 230 wvillages, principally in
parganas Loni and Barnawa, which were reported to *auffer from
drought as severely as any in poorer disiricts”."” Rainfall in the
western districts was substantially below that of the ecastern
arca: while the former could look for 28 inches per year, the
Benares—]aunpur region received an average of more than forty
inches. A deviation from the norm, in either total or seasonal
distribution, was generally more critical for agriculture in the
less humid western region and irmigation consequently much
more important. Even so, a comparizon of irrigated areas
suggests that the west was at a relative disadvantage in terms of
water supply, The districts from Muzaffamagar down to
Aligarh irrigated on average 45% of the n.c.a. between 19056
and 1g0g-10 (see Map 4) - a proportion exceeded by Jaunpur
and Azamgarh (both 56% ), which relied principally on wells,
though exceeding that of Gorakhpur (34% |, which received a
higher rainfall, particularly in the northern areas® The
significant comparison here related perhaps to the dry areas,
which constituted over 50% in the western districts and which,
in consequence of the generally lower and less reliable rainfall,
were more susceplible 1o crop disruption than were the eastern

1 Mg hereakes ool rasst, s o dlmimiineia, wese mare seeboui b the central &nd easteen UP
amil could redwoee cumrm I Fi—pots, The deber west wiet selidom sersouily alfeoied.
TP Row,, July 1gofi, 1 75, Mo by WoH. Moseland, Apart lios this, hivwever, (0was
ke dilferemers an care dneer aeedl selectban aimd & the adoption of supesar varictics
which accounicd fer the yield snd quality advancages of the wear in whest
production. fhid; NWERED Rev,, March ¢80, g0, Mote by B.C, Badk,

U Rew,, March o6, 240, BOR @ UP Gava, 1 Felb, 1ol

4 Compiled from G Commerelal Intelligeads and Satistic Depariment, Rota of
A gricufiarsd Seatisice af Britil fofin 1gog-E0geg-ro [(Calostea, 1911), Table 2-F, pp,
7687, Thin camparison tends bo exaggerais the western irmgasion Bguees, sinee the
years 19084 and 1g07-4 wire particularly dry,
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divisions. B.N. Ganguli, a geographer writing in the late 1gg0s,
pointed out the very much larger deficiencies of crop areas -
particularly the rabi, which was in many districts more than
one-third down on normal = in the western region in the dry
years of 1g19-14 and 1g18—19.* In Ganguli's words, the “arid
districts of the western Gangetic plain . . . badly require the full
amount of the scanty rainfall they usually receive’,

The rge6 Report on Agriculture in the UF agreed that the
differences between the Upper Doab and districts in the east
were not due to differences in fertlity, arguing instead that it
was due to "the dilference between the men who form the bulk of
the cultivators in the two areas'.* They conceded that the
climate was possibly a factor — Meerut was "dry and bracing’,
while Gorakhpur was ‘damp and enervating’, but it was to the
Jats, ‘compirative latecomers to Hindustan®, that the 'prosper-
ity of the Upper Doab must largely be artributed”. Az a general
explanation of the performance of western districts, this
argument — a hardy standby for successive generations of
afhcials — has been senously questioned by Professor Stokes,
who has presented evidence to show that Jat standards, like
those of other castes, vaned according to arcumstances and
that it was “the natre of the land rather than innate caste
characteristics that appeared to determine the character of
agriculture and the mental attitudes of the people’ ™ thus
following Edmund Leach’s wview that the constramts of
‘economics wene prior to thoese of morality and law, The purpose
of this chapter is to show how the fundamental conditions of
production in the western districts were conducve to peasant
enterprise, and that all castes seemed 1o respond to them. The
Jats, it must be remembered, even in Meerut only accounted
for go% of the total population,

Although railways revolutionised trade lines and altered the
relative competitiveness of trading centres and specialized

" Glangrull, Trmdi af Agrimitans sad Papadafion, pp Booy Al an indeeation of the geseral
security of cultivaton conditens generadly enjoved (s the east, Jaenpar’s net
cultivatesl arcss for o] -l',l':lgi';l--ﬂ varked withan the marmens range -;I'Er,lﬁ—ﬁ.:_‘llll‘;!:l;l
T thiree kenwenr figares lell short ol'ibe average of the other a4 years by 5 0%, 4.4%,
amd g4t poapeeinely, Cabouluied lrom asnual arcas labulated = Misa,
Chovrpepulstion in feanpur, p. 10

% Ropard on Agramifare in the 1P, P ram

% Sickes, '[hnanmam aped Enervaten’, p,oeis
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localities, it is clear from what has been zaid above that this is
simply not a case of the railways coming along afier 1860 and
unlocking the natural potential of the western UP at the
expense of the hitherto more accessible eastern districts, The
railways obviously widened the markets lor gur, cotron, and
wheat, and improved prices overall; they must therefore hasve
benefited an area like the Upper Doab, and possibly to a
greater extent than the eastern districes, but this is not sufficient
to explain the conditions of dynamiam in the west. The fact is
that many areas came to be served by rail communications, yet
few responded in $o dynamic a fashion once the initial gains
from making use of idle resources had been realised. This
points to the importance of cultivating communities having the
technical and institutional capabilities to respond to new
demand conditions., The evidence from parpana Koil, for
example, illustrates clearly the technical limitations imposed
by well irrigation uwpon cropping responses, though the
non-canal villages were for the most part better located in
relation to the railway than the canal villages. Moreover, it is
worth noting that the significant growth of sugarcane
cultivation and gur manufacture on the EJC and the Ganges
Canal during the pre-rail era was adequately sustained by land
and river transport links. Even much later, when the railways
had captured much of the trade, ‘2 considerable amount of
sugar’ exported from Muzaffarnagar was ‘still carried on
camels which came down in large numbers from the Punjab for
the purpose’.” Naturally, railways provided the favourable
conditions for continued expansion, growing markets, and
rising incomes. But the supply side is of particular importance
in explaining differential responses. The western districts were
reducing their costs through increased efficiency — as well as
improving their quality in many cases — and the canal was
central to this process.

The technical basis of higher productivity: canal irmgation, the
supply of labour, and technical innovation
From a technical point of view the critical input affecting
growth in the western UP was canal irrigation. While the
W Muraffamagar I3 [ 1oz6il, pp. fo-1
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castern districts had virtually no canal irrigation, the extensive
systems in the western tract allowed an expansion in cash crop
production as peasants redirected the fabour and bullock
resources freed from wells and benefited from the sheer speed
with which canal water could be spread over fields. The details
of the canal’s impact have already been examined {Chapeers g
and g, but while its very substantial effect upon productivity
wits closely related to the large labour economies it permitted in
the actual process of irrigation, it was also related to the
levelling out of the labour-intensive peaks in the agricultural
calendar. With the work spread more evenly through the vear,
and with cropping intensities less constrained by labour and
bullock supply bottlenecks, more labour could be applied to the
land.

If, therefore, on the one hand the canal proved a
labour-saving technology, in its encouragement of more
intensive cultvation it was undoubredly fabmur-using overall. It
thus merely aggravated the traditional labour shortages of the
wesl. Peasant decision-making therefore ook place in a very
different environment from that of the labour-surplus east. The
high costs of hired labour and the opportunity costs associated
with using family labour encouraged productivity-raising
innovations. In the north-western districts this was particular-
ly the case with sugar, the area of which expanded greatly in
canal areas. Shortages of labour, and also of capital {such as
¢ draught amimals), created serious bottlenecks at harvest
period.

Technical innovations = new cane presses — saved both
labour and capital. Traditionally, cane was cut inte short strips
and crushed in the koffw, a large mortar-and-pestle contraption
turned by two bullocks.*® The delha’s grinding only extracted a
limited proportion of the cane's juice, and left wooden and grit
impurities behind, which lowered the value of the produce. In
addition, it took three men, two boys, and a pair of bullocks o
work the press. And even then, ‘working day and night a kelhy

W The mortar was normally made of stione in tbe western areas, though 1 was
frequently woosden i Chadb and the eastern districs where, & in Gorskhpar for

cxampic, there was ddliculy in obtaiming sbone. G, Wair, A fabsan of the Eomamic
FProducts of Inaia, vaol, vi, pt 2 [Calawsits, 1Bay); pozig.
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will not press more than 14 acres of canc in a month'.* These
limitations came into prominence in the western districts in the
18505 and o8, when canal irfigation encouraged cultivators to
expand sugarcane cultivation. In 1861—2 so much cane was
grown that ‘there were hardly hands enough to take it in and
manufacture ir”.*

The invitation to inventiveness was not left unanswered for
long. A pair of Bihar estate-owners, Thomson and Mylne,
patented the Behea sugarmill. Two rollers set in a wooden
frame squeezed rather than ground the juice from the cane,
producing ras of better quality. In addition, it could be worked
by a single bullock and, due 1o the fact that the cane did not
have to be pre-cut, two men. [ts adoption was rapd,
particularly in the western districts, where, by the mid-1880s, it
was reported by F.V. Corbett that not one bl was at work in
the entire Doab.® Corbett, in faot, auributed the largely
increased cane area on the EJC o the introduction of this mill.
While, over time, the Behea was adopted in parts of the eastern
districts, in the west it was quickly superseded by the Nahan
mill, consisting of three iron rollers set in a cast-iron frame ™
Shortly afterwards the Babu mill, patented by Babo Bhawani
Daszs of Bijnor - the only mall with four rollers — was reported to
be gaining ground in parts of Meeru: and Rohilkhand * While
the chief output advantage of the Behea over the folfu was in
guality of output, the three- and four-roller mills undoubredly
extracted more than their two-roller counterpart, though
relying on the use of strong bullocks 1o be able 1o doso. By 1goa,
therefore, ‘the mills commonly wsed in Meerut division' were
markedly superior to ‘those employed in the east, which
include the inferior two-roller iron mills and the old-fashioned
stone and wooden mills’

# Duthie and Fuller, Field and Gardes Crops, 1, p. 58 see slho M, Had, The Sager

Tnduciry in te Umided Provineny [Allahahad, 1o0a], po G
= PRRC ritr-2, p. 2y,

& Far a detiled description, sor Hadd, Sugar fadatry, e 44-81; and Dushic und
Fuller, Finld ond (avalem Crofsl, 8, p. 5H.

A IR rie-ff, p. go; IRR 884, p. i

“ Hadi, Sagar fndacite, p. 54 ™ dhid

- M..;p. 25, By the turn of the century, two-roller malls were comparateely scaree in
Muasalarnagar distrect, numbenng 296 there were 1,687 of the larger tvpe (pem
large eollers amd & small one) and 1 Bog large sugar presses with three large rollers.

Muzaffensger DG {igogl, pp- 345
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Apart from the difference in value of the extracted produce,
the great attraction of the new mills was the saving of labour
and bullock power at a critical point in the agricaliural
calendar, While the traditional koliu technique took around
twenty days to crush an acre of sugarcane, my estimites -
drawn up from three independent and indirect sources —
suggest that a liberal crushing time for one acre in Meerut
would be eleven to fourteen days, or from one-half to two-thinds
the dolfu rate. Owverall, therefore, ignoring the employment of
child labour required in the use of the foffe, the latter would
utilize sixty man=-days and forty bullock-days, as against 22-8
man-days and eleven to fourteen bullock-days for an acre of
cane in the western disiricts. ™

It was alan capital-saving as far as draught power was
concerned, The relative capital costs of the equipment itself are
not 8o clear, however. When demand exceeded supply, in the
18Bos hire rates for the two-roller mills appear to have been
upwards of Rs Bo—70 per year; but the price came down
thereafter, to reach around Rs 12.5 by 1901, while the larger
types could then be hired at Bs 20 and Rs 33 respectively.” In
fact, it was the practice for a few families to co-operate in hiring
the crusher, working it by their bullocks in turn, the cost per
week amounting to Rs 2.25-4.0, depending on the type of mill =
This is a small charge in comparison with the wtal cash value of
the crop and the factors freed by the new techniques,

;, Not only the sugar presses, bot the catde which worked

them, were of superior quality in the west™ — largely hecause
fully one<hall of the agricultural cattle of the districts of the
Meerut division were purchased from outside, prineipally from

W Halley and the Mared I fornigh eavimates of oruihemng tinsd whack, when
comgidered aloegside the average awturm of sigascane (3fo—500 mands per acec)
and gur (5l mends per kove), and sllowisg the extrsction rate suggreand by Hailey of
g 1%, yield the snimanes given inobe g, HUR.G, Hailey, 'Prices of S and Cane
i the Unioed Prowinees, A0 rgeg), pp, o p-ob; Meeew 094G (186, poaag F.N
Wright ccorboraes thoie figares in his Mensrandaw on Agrimliure, p. B1, where he
ealimates the time ken 1o express the joice from one diphe of cane at eaght days.
Takimg ane digha as epaivalont o 08 adrn, thiy cormesponds ba the estimaie given is
the 1ext,

B wepflemager 06 {igag), pp. 845

* Hailey, ‘Prices of Gar aml LCane’, po gen,

¥ Dhathiz and Fufler, Frold and Gardes Cmpr, 1, p. xi,
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Mewat in Rajputana and from the Punjab districts of Rohtak
and Hissar™ The highest proportion was found in Meerut
itself, and that proportion declined steadily towards the east,
falling to virtually nil by Fatehpur and Allahabad ® Such cattle
had to be stall-fed. The area of chari was more than ten times ag
large in Meerut as in any other division.® It was in Meerut that
concern for high-quality animal stock was most noticeable: in
the early 18708 1t was observed that “the better class of
zamindars who take an interest in the breeding of cattle have
been of lawe years importing bulls from Hissar, and in some
villages, the sharers have subscribed among themselves and
purchased Hissar bulls, the expenses of which are borne by the
village’.® The prelerence for stronger draught animals obwi-
ously entailed a substantial outlay on the cultivator's parc
while locally bred oxen and bulfaloes cost around Rs 2o and Bs
5 respectively in the 18qos, ‘good plough cattle” cost Rs 5070,
and even more.™ Because they were stall-fed, such cattle were
also more costly to maintain. The Imperial Council of
Agricultural Research survey put the fgures for Meerut,
Rohilkhand, and Guorakhpur at Rs 12g, Rs 62, and Rs 47
respectively. Even allowing for the much greater number of
working days arributed to Meerut bullocks (153 days, as
against Rohilkhand’s 119 and Gorakhpur's yo), the cost per
working day was 13 annas b pice in Meerut as against 10 aonas 10
pice in Gorakhpur =

Despite the greater bullock costs per working day incurred
by Meerut cultivators, however, acre for acre the superior
bullocks of Meerut were actually cheaper to maintain than
those of Gorakhpur. Here we have yet another example of the
tendency to substitute capitel for labour, raising its productiv-
ity. The number of working days per acre amounted to only
10.6 in the Meerut sample, as opposed to 1.1 in Rohilkhand
and 14.4 in Gorakhpur; moreover, a pair of bullocks was found
to command 158 acres in Meerut, more than double that in
Rohilkhand (7.25) and three times the figure in Gorakhpur

" fhid N fEid, p.oas @ Bid.

6 et DG B6), po oy

¥ Muraffamegar DG {rgog), p. 78 Miller, Mazaffameger SR (18g2], p. 45

© G Impenial Comnedl of Agricalural Rescamch, Reant m e Cond of Prodution s Croags
in the Prisvipe Ssparcane and Cotkow Tronts i Mg, vol, m {New Delhi, rggg), po1a.
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(5.2].% Their chiel advantage, perhaps, related to feld
preparation, In Meerut, noted Hadi, ‘an acre of land can be
conveniently ploughed up in a day’, whereas ‘in the castern
districts, where bullocks are weak and ploughs small, two days
are commanly devoted to an acre”® Duthie and Fuller had
noted also how, in eastern districts, “the general weakness of the
cattle only permits of land to be ploughed, so 1o speak, by
instalments’ * Weak cattle clearly precluded the imtroduction
ol heavier ploughs, In the rice districts of Oudh and Benares
division the typical plough was of “ludicrously small size’, often
weighing only seventeen or eighteen pounds. ‘Speaking
generally’, Duthie and Fuller observed,

the efficiency of the plough may be said (0 increase as we go
westwards, the ordinary plough of the central doab weaghing about
o8 ks, while that of the Western Districts . | . weighs nearly solba., is
bound with iron round the edges of the aole, and instead of & short
spike for a share has a long iron bar which projects behind, and can be
thrust forwand from dme o dme a5 1S pent wears down®

Thus improvements in one area of activity had repercussions in
others. The stronger bullocks not only were a prerequisite to
the effective uge of the Nahan sugar press — with its higher juice
extraction rate — but permitted the faster preparation of the
ground for sugarcane cultivation by speeding up ploughing and
by the use of the lakkar, or roller fashioned from a tree trunk,
across the field.”™ Other improvements — whether the seed drill
‘attached to the plough, which was in widespread use for
wheat-sowing in the west around 1go0," or organisational
change, such as the extensive use of carts in canal tracts o
substitute for labour in such tasks as taking manure to outlying
fields™ = had the effect of speeding up processes and making
labour available for redeployment. Here is an important part of
the explanation of the growing contrast in cropping patterns
® fhid, & Hadi, Sugar fodurier, [ 43

& Miuthae and Faller, Feld anad diarden G, 1, o 20

8 [Bid, The Miarat [N (1By6), o 30y, noved an incressed demand fior bar-iron for

ploughshares
® Dipahie and Fuller, Field el fiendm Crogs, 1, 3.
M Mareland, Aprioulivee of dhe [P, p. $01, Diugaide the westers distrien the sesd was
sowwin, a8 before, behind the plough.

A Eg. UPROKL, mvic), Ser. 5, L. Parshsd_ Pargana Handbook of Tahsil Deobamd,
Saharunpur, & 1851, p. &
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between the western and eastern UP. Labour-saving innova-
tions in the west did not mean that less labour was applied to
the land; on the contrary, they permitted more labour to be
apphed to each acre and allowed more intensive cultivation,
This is reflected in the Imperial Council of Agricultural
Research survey finding that adult males spent 145 days cach
year on crop production in Meerut as against 115 in
Rohilkhand and 8o in Gorakhpur.™

In the eastern districts, emphasis was increasingly placed on
lend-saving rather than labour-saving strategies. As with all
cases where one input = in this case labour - increases while
other inputs remain relatively fixed, diminishing marginal
physical returns set in. But whereas the increased application
of capital in the west, embodying small but significant technical
innovations, might be labour-saving in intent, there were
land-saving developments as well. The adoption of new
varieties accompanied canal irrigation. The use of better
strains of wheat and masze in the north-west has already been
mentioned. Higher-yielding sugar varieries also were quick to
take hold. Soon after the Ganges Canal opened, agaul cane was
imported for the first time from Bareilly and acelimatised in a
village near Meerut city. From there this thick cane spread into
Muzaffarnagar, where it quickly ousted the thin desi (indi-
genous ) strain called dowlfn, which had been ‘almost universal®
in 1841.™ The spectacular success of agan! was later to be
dampened by the repeated appearance of rind fungus, which
caused such damage to the crop dunng the 1680s wet cycle that
it was replaced by local forms of wkh (sugarcane). Even so, the
Upper Doab was still noted for ‘the superior quality of the
canes grown . . . especially the dbaur cane’, which, noted one
investigator, ‘is famous for its high outturn’.™ Desi was only to
be found in the thadirs "Everywhere on the upland improved
varicties are now grown whose yield 15 at least 50 per cent

7 Raprdam the Gt of Prassefion of Crogs, o, p 1§ This parsicular statiscie s s the mesd
reliahle measee of the exrent of year-rousd esplement, though i w indicative of
ilee baile dilleremces extaclng betwoen the two regioes. 11 & worth noting alws (b
there snre almont teice azmany bired man-days per family-day recorded in Mesra
{1016} a8 m Carakhpur {ndgo),

™ Haki, Super ety o 39, Soc also Memet DG [1555), p, b

% Afperwt D ﬂIH-?E], polim
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higher than that of desi,’™ Heavier presses, extracting more of
the juice of higher-vielding cane, were also effectively land-
saving innovations,

Commercialisation gave rise 1o the expansion of produc-
tivity-raising specialised services within the west. Villages with
large areas under canal irrigation had little time left to cart
their produce to market, and many came to rely on villages
nearby with less canal irrigation o move their produce,”™ The
new carts, frequently remarked wpon, were thus ofien the
acquisitions of prasants from non-canal villages. Dr Peter
Musgrave has identified a Jat village, Sikandrapur, in Meerut,
which switched from cultivation to carting the produce of the
canal tracts;® similar villages could be found in pargans
Khatauli® and pargana Jalalabad {Meerut), where the Baluchi
proprietors preferred to ‘employ themselves almost entirely
with their camels in the carrying trade, letting out their lands to
their neighbours and the lower classes of tenants’.® Competi-
tive by their very nature, such services were of particular value
to the smaller cultivators without cars,

The supply of bullocks also became more specialised.
Rearing costs in Meerut division were high and the cultivators
preferred to purchase mature bullocks which could commence
work immediately, The system which evolved consisted of
banjaras making purchases at the large cattle fairs in the
Hariana cattle-breeding tract. Frequently financed by banias,

« the banjarar purchased two types of animal: mature bullocks for
immediate zale in the north-western diziricts, and young stock
which went to districts — principally in the Agra division, but

% Cooke, et 58 (g0}, po B, By 1914 arcund 5000 acres were repored by the
Direcior of Agriculture o be under rerthy cane, which had a veld advantage ol
arcund 20% in puraver all sther vaneties, LF Rey., March rgi g, 65, H RO, Haibey,
Historical Eesume of Eforts Made 1o Develop Agriculiare in UF.

7 The diseribution of arts among the vifisges of parpam Koal is wssgrestive of this
patbern: the number of carts per o0 sores af n.coa. was on average greater in the
willages with less than half the land snder conal brrigacion tham chose with more than
heallf

nE ], Musgrave, ‘Roral Credin amd Rural Society in the Umied Provinees,
|I}[iﬂ-—|5_;un-', in Diewey and Hopling, Imperial fmpast, PP arh-gz;

A Ascordang 1o e Srttlemnent Cilices"s Motes in Ml.:tlmnnq.lq' il bueravie !.mrd.;l
Muzafarnagar, Combinel Assessmeni Saiements, vl v, Panmns Khatauli,
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= Hock, Marat 58 {1B24), p. 25



302 Canal {rrigation tn British fndia
also to parts of Muzaffarnagar, Aligarh, and Hardoi — where
grazing was available and rearing less costly, The pattern was
for the animals to be given light work there untl reaching
maturity, when they were resold 1o the Upper Doab districts at
enhanced prices.™

The local economy, therefore, underwent a qualitative
change as specialised services emerged in response to new
demands and opportunities. Agencies for the hire and sale of
sugar mills were scattered all over Muzaffarnagar; indeed,
some of the ‘more pushing traders’ took to ‘manufacturing
them on their own account’.™ A Khatauli carpenter had even
applied for a patent for an improved sugar mill, apparently
‘receiving his inspiration from some of the thriving sugar-
planters in the neighbourhood™™ The demand of perty
operators for simple agricultural machinery led 1o the
establishment of fifteen flounshing factories in Meerut produc-
ing carts of various sizes in the years before 1908 while their
commercial requirements accounted for the remarkably large
number of small towns’ Muzaffarmagar contained, ®

The institutional dimension

Land ilenres

While relative factor proportions affected the adoption of
apecific innovations, so did institutions, especially tenures.
Some institutional forms will not pose obstacles to the
introduction of a technical advancement which generates new
income streams through efficiency gaing; moreover, the

BLIP Rev., Apil ey, o, W.H. Moreland, Mote on Cagthe Supply of UF, p, 10,

2 NWPED Bev. Aug. 1886, 55, Node by C . Gonardl, .00 Miller reported in 18680
that the demand for tronsugas mislls had ‘lecd 80 the establishment of large workshops
in the principal towns for their masufacture and repaic’. MOR, BOR_ vy, 1g(e),
Eer. 5, 1Ak Miller, AR Tabmil Jarsath (Muzaffarmagar}, (Bgo (%, p. 2

9 fiid. Mention & also made of the *fme fron-taming letbes in the Meenn dismio
between 1 Himdan and the Jumna®, /R8 18845, p. 7C. Inthe context of the eurrent
discussion of “appropnate technology’, the abdiny to manufacture and repair locally
i recognised a0 an important comporent of the soocessiol diffision of technobogy.

M AQ, Chaiserjee, Noter on fhe fodfartnes o e Dniind Provingss ( Allahabad, 1gofl), po 157.

BUP Rev,, Sept. 1918, 42, Note by W], Lupion.
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potential for further such streams can trigger off a sequence of
reinforcing technical and institutional adjustments, Equally,
institutional factors may well prove an enduring obstacle 1o
technical change, particularly where the gains from innovation
are of insufficient bencht to groups with the power to
perpetuate existing institutions. Further, institutions may
favour specific tvpes of techmical change: examples are
commonplace in the present-day underdeveloped world of the
incongruence between relative factor scarcities and the type of
technology in wse — as in the deployment, for example, of
capital-intensive and labour-saving appliances to produce, on
scarce land, semi-luxury products for an elite marker despite
severe un/underemployment, capital scarcity, and widespread
malnutrition. In short, the type of technology adopted — along
with the product mix and the distribution of returns — reflects
the structure of agrarian society.

Eric Gtokes' hypothesis = which holds that peasant pro-
prietorship was the key to growth in the west™ — is supported
by contemporary observers, like Auckland Colvin:

In the pergunnahs of this district which 1 have assessed the balance is
altogether in favour of the village communities . . . [where] the
villages are full and substantial. Cultivation is incessant, careful and
of the best crops. The landholders are for the most part intelligent,
pleasant men . . . their canle numerous,; and well-te-do . . - Butin the
villages owned by landlonds of other castes— Le. zemindares villages -
the site is covered by a Tew bars of malees oo chumars, The calivation

¥ Professor Seokes suggests that the dynamism and enervation exhibited by ithe
respeciive regions are to be explained chaefly m terms of insticugional constraings
relating to tenwre. The main distincteon he dentifies in this respect & the
predominance in the west of the baischere tesure, which acoounced for over ball the
propriecary holdings im Meerot in 140, This tenure was covely associaped with
owner=cultbvazor operacions, and comrased wich the widespresd landloed=ienamt
ferms of prodection assoclarsd with the jolat pestiedey and nperfect panfder
cesuses of the more serure rastern districes, whene land scarcity made possthle o
ruasi-rental surplus for lEndewners. The imherived enure system was thus the
critiesl difleresee berween the e regioes s far as their growth paths were
caneerned, Boah e the pressare of population and  sgbdsssion, bat the
o mir—culinainr ienisres adapied et readily o the seed 1 isorcase prdeciios
wnder the Endian AyAlerm l'd-lpu'hlur cualfurs, whdle in ke esal, landlon] stirsctures that
il oudlived thear role . ., survlved beesese oven 2 minuse fractional shae in the
porind pstrimeny validaiod caaie st for other purposes’. Siekes, ‘Dymaamism and
Enereation’, PR 935
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is in greater proportion of poorer cropd. There is less manure, and
hence less cane, cotton and maize.®

Landiordism in the east — characterised by subleasing, often at
a rack-rent to low castes — when combined with the relative
factor scarcities, constitutes an entirely plausible explanation
of ‘invelution’. The picture in the west needs 10 be filled out a
little, however, to take account of the fact that the bfaizchars
tenurial form was not the only one in the Upper Doab, and that
dynamism was not confined within the boundaries of the
bhatechara villages. Kandhla porgere may have had nearly
two-thirds of its area recorded as Mhaiackars, but another of the
most fertile and thickly populated Muzaffarnagar pargamas,
Khatauli = which was predominantly owned by landlords -
was described as an area where ‘villages are rich and well-to-do

. and good substantial houses, frequent groves and well
grown cattle, attest as well as the fine crops of cane and rice and
wheat the prospenty of the people’.® Indeed, fgures for
Khatauliin the 18803 show that peither the distinction between
bhgiachara and zominder tenures nor that between Jats and
other castes explains the differences in the relative prosperity of
the villages, measured by conventional standards such as the
proporiionate area under sugarcane, wheat, or dofasli. Details
from the unambiguously single-zamindari and bhadachara vil-
lages are summariseéd in Table 8.3. There are no significant
hiases in the sample introduced by way of soil quality,
irrigation, or location; the tenunal specifications are distinct
and, though the sample is not especially large, the inference
might well be drawn (from the crude attempt at ranking the
villages in Table B.q) that it is the single-zamindan villages
which display superior cropping fearures, Clearly the tenurial
element in the explanation of dynamism in this area needs to be
extended 10 take account of these findings.

A key element in this prosperity appears to be related to the
possession of secure cultivaung rights, Where cultivators
possessed secure occopancy rights “the characteristics of the

" ‘Seiflement Report of e Diase of Mugallimagas, p. orof, b= Cadell,
Hlamﬁ"lrngrfﬂ'{lﬂ-ﬂn]-

EIPA, BOE, 'Daferert Districie’, Muzsallarnagar, Bex 8 File 95, A. Gadell, RRE
Pergunnsh Khataodi, i87s, po 6



Table B.9. Cropping featrres in relation fo tenure, irvigation, and cacte! oilfoge statistici from Pargana Kkalouli, MuzafTar-
Ragar, . g0

Temure Cash crops and dafasiy [rrigation

{average for 187708 {jercenlags

Percencage of cotal il H 1-'.:ﬂ' 1stal
Rank {bhased cultivated areas under Percenrage of ool cultivared

Y imtenEity Cecupancy maltivated area under: Prievckpal areaf

of cash erop Sir & * gxpro=  Tenamis-  Sugar-  Whear meteof (G} = Coamal

cultivation ) Yillage mamc (HEWIEN Khwabarky prEctary at-will e alone Dafasll  cultvares (W) o= Well
I Rukan (&) o (100 ] K E g1 21 Fawa ol T
g ﬁﬂldmﬁ (& I [ & T w t3  Fawa &0
q Mnhamenadpus (B & L 4 a8 a w3y Shaikh a3 10)
i Eheri Rangras (£ ] [ hi a4 3 e Ragne By L)
5 !l.'l'.—ﬂ'.hrl.upul (2] ] w0 240 a4 19 ah B,;j;pm g 10)
t Bakui Z| a ] L] a0 b iy Ju B 5]
7 Barsu (] 1 ta 17 15 " 15 Sani e (G
H Sardhan (£ a R 14 a3 13 iy Rawa ay (L)
ij Shexpur (2] @ #a i g 4 B ja B ()
i Mather ] g i #0 1} a3 iz Jar TR
il Cihaswl ssisnumd |:2.| 5 35 [ 1) Bl "4 ] Gu_l" R LE LW
14 Dabaur L& a or q K3 s i1 Ragua & (00
15 Munsgwarpur Khurd (B i Lr 51 L5 v iy Taga Gy {0
14 Flustana par i 1] 71 1 ofi | kH 19 Taga o, 1)
15 Banm (B} - H 13 5 7 4 m Jar &b )
1h Manla ] by [} el [l i) 17 Taga 32 (C)
17 Sikandarpar Ehurd (B E 1l T fz [} B 17 Pathan g (W)
1l Akbarpur {1 &]] by i 11 |1 31 18 Taga T3 101
] Kakrala &) o By 15 ] a7 8  Gujar 38 ()
24 Anchanli (B il 1 20 i 41 & Hajpuit B (W)
21 Majabidpur (B L i az L L3 1w Bajpur 4o )
28 Ambarpur (] ] By 1] b ar i ] Taga 13 1G]

& The ranking used here is based simpdy upon the combined total for each village of the sugarcane, paore whest, and dafacdi percentzges, arranged in
desoending order. This is admdttedly a coede messure of cropping intensity, but she onder is not oo dissimalar 1oz ranking based solely opon sugarcans
P N TRt T =l 1
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village are the same as in the village communities’, Colvin
noted of Muzafarnagar, ™ Secure occupancy rights were often
synonymous with moderate rents, and settlement officers were
struck by the moderation (and stability) af oocupancy rents in
the north-west.™ In 188g, the prevailing occupancy rates in
Jansath fehsl were found to be those fixed at the previous
settlement: ‘Pracucally all occupancy tenants already hold at
these rates,"™ Moreover, in the western pargaray of Muzaffama-
gar — long the recipients of EJC water— ‘numbers of occupancy
tenants” were found o *still pay the old dry rates for land that
had long been irrigated, and for which their landlords are
paving owner's rates’.® In eastern Shikarpur there were
villages alongside the canal in which cccupancy tenants were
paving Rs g or a little over for imgated land for which a
tenant-at-will would pay Rs g or Rs 12 Indeed in the
discussions of the early 18708 over the application of permanent
scttlements to the area, one powerful reason raised against it
was the low level of assessments current in Bulandshahr and
Meerut because rents were low, Bulandshahr, due to the large
numbers of occupancy tenants, displaved an ‘artificially low®
rent level; while in Meerut, despite the spread of canal
irrigation and increased prices, rents had hardly risen at all:
‘All over the country, and especially in this pergunnah
[Baghpat], we find the low rents of older days, when landlords
were glad to entice tenants at almost nominal rents in order to
highten their own burden, ™ And vet we know that competition
for land became increasingly keen in the western districts. The
provision of canal facilities frequently ran ahead of local
capacity to utilise the water, especially in previously sparsely
populated tracts such as Jansath and Bhukarhen, but natural
population growth, migration, and the accumulation of
labour-saving capital eroded the scarcity value of tenants. How
15 it possible to account for this striking situation, whereby
market forces failed even over the long run to equate the price
® “Settlemens Repont of the Disrior of Muzaffamagar®, po oof, I Gedell,

Muzaffameper S8 (1882,
o NWEED Bev., Aug. 1BBA, 53

W NWPEO Rev., Jan. vbgr, v, .00 Miller (Senilement Officer) 1o Meerut Gomnr., 3
Ot ulibig.
0 iy LT

S NWE Rev, Feb, 0875, 38 GI (Home Dept.] w0 WP Govi, o6 May 1871,
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paid for the use of land with its relative scarcity? The question is
important because of the role of secure tenure and moderate
rents in faclitating capital accumulation and property im-
provement.

Markert forces were, of course, often not the key factor in the
determination of rent levels, 'Rents here’, wrote the Etawah
Collector, *as in other places, depend much more on local
competition and on the relative position and strength of the
zemindars and tenants than on any accurate calculation of the
cost of cultivation and profits."™ Frequently rent levels reflected
traditional social norms: ‘Many of the old fashioned yeoman
proprietors raise their rent very slowly”, observed one official
af Aligarh. *‘They cultivate a large seer, and from this they
make their chief profit, not from their rents. Custom, too, and
public opinion, have as yet prevented any great increase in
rents in these willages."™ The same tendency was notice-
able in bhaiachera villages, where the rentals were ‘largely
made up of payments that are merely nommal or revenue
guota’ ™

In ramindari cstates, low oocupancy rates were ofien the
result of lax estate management. In ‘weak” estates - like the
Skinner estate in Bulandshahr - proprietors abstained from
raising rents to anything approaching the walue of land
because, ‘from historical reasons, the tenants are too powerful
for them' ™ In Saharanpur, ‘landlord and tenant are more on

‘an equality than even in Muzaffarnagar. The landlord cannot
always appropriate the best land and sometimes has to be
content with an inferior holding.™ Moreover, the Upper Doab
cultivators were apparently more able to protect, and even
extend, their occupancy rights than was the case elsewhere.
While over most of the UP occupancy status was especially

B NWPED Bev., |an. 18ge, 1. Note by E B Alexsnder,

= A B. Fatbersom, 'Heport on the Assumed Raves o be Usad in the Settlement ol
Tehaeel Eglas’, 27 Aug. 1B, Beemar Reporter, v, nd., p. 43

¥ MCR. BOBR. vie'n, rgic), Ser. 2, T. Sioker, AR Tabsil Stkandarabad (Buland-
shahr), 1886, p. 14

@ Pamerson, ‘Report on the Assumed Rares’, po 45 Low rent raies sometimes
concealsd the fines amd dsscssrr extrocted by the agents, konndar, mukaddemr,
pefnemnts, mmd suchliiee. UF Rev, May o888, g0, Sertlemest Officer o Meerut
Comme., 31 Do 1887,

= UIP Bev., March 188y, 9a, Note by DM Smeacon (D, of Agrecultarz |
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endangered when famine disrupted production, '™ the security
and wealth of Meerut division gave landlords few opportunities
to obtain ejectments on the grounds of failure to pay rent.'™
When the landlord resorted to the courts, either to seek an
ejectment on grounds other than failure to pay rent or to obtain
a rent enhancement, the Meerut maursd tenant was well able to
withstand such assaults on his rights: ‘He meets his landlord
more or less upon equal terms in a court of justice. He asserts
his rights with extreme persistency and is quite as ready as his
landiord to indulge in the luxury of an appeal."™ The smaller
landlords were reluctant to go to court for enhancements, and
where applications were at all numerous — usually in areas
which had just received canal water - close examination
frequently revealed that the applications were confined to a few
villages. Three villages accounted for 109 out of 115 cases in
Shikarpur (Muzaffarnagar} brought during the currency of
Cadell’s settlement; two villages in Bagra accounted for 122 out
of 148, and ene in Charthawal (2 village of wealthy landlords
benefiting from the canal) accounted for 499 out of 734." Even
where the larger landlords did apply for enhancements, the
occupancy tenants were treated with ‘'much leniency' by courts
which refused to increase rents or awarded only inadequate
enhancements after the introduction of canal irrigation.™
Far from being deprived of his rights, the Meerut tenant was
frequently extending the area over which he had secure tenure,
The area under nccupancy rights increased by 95,000 acres in
Muzaffarnagar between 18g2 and 1920, prompting the
Settlement Officer to comment: *This bespeaks a prosperous
peasantry, for such valuable rights are normally allowed to
accrue only with a substantial payment to the proprietor,’"™
The courts were merely one element in the distribution of
power in the villages, where the dictates of the market were
circumscribed by the cost of enforcing the terms of any
transaction, Gujar communities in tehs! Budhana {Muzaffar-
e [P Rev,, Nov, 188y, 1570 " RAR 85, o0,
¥ fhid , Appendix i, pp. -2
AW RED Rev., Jan. 'B‘?“WJ-[}' Bliller (Senmlement Oifficer) oo Meerut Comenr,,
= May 18g0.
5 Sex g Miller, Mucaffemager 58 (1Bgs}, pp. Bo-1,

i H_A. Lane, Mugqifarmagar SR (1921}, p. 8. The price pabd | the G of sagrsas fior
perpetoal leases came to Be 1Bo per acre in Jansath, or @5 years' rent Jld, p, g
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nagar) — not the most careful cultivators — were, nonetheless,
‘prosperous and more successful than the Jats in avoiding
transfers to outsiders; they withstand, frequently with success,
the attempts of purchasing Bohras or Mahajans to raise
prevailing rents”.™ In Jawan wvillage, pargana Khatauli,
according 1o the Seitlement Officer’s handbook notes, the
Rajput tenants reatricted competition for village lands by the
effective expedient of not allowing tenants of other villages to
cultivate there, uaumm‘dmg:tnﬂlmﬁddufdmyatum.pt
do so".* Rajput proprietors in some Budhana villages,
especially tali and Nagwa, found it impossible 1o wrest the
best village lands - held at low occupancy rates— away from the
Jat cultvators whose homes were outside the village.'"™ Not
only were the occupancy tenants often substantial cultivators
with large holdings, but they often possessed proprietary rights
in land in their own villages, especially in Jat areas, where the
Jats" “own estates will not . . . contain them; they have burst
forth and travel far to cultivate lands assessed at lighter rates,
yet they hold to their willages, and will not leave the
infinitesimal ancestral shares in order 10 better themselves in
other tracts less populated than their own'.'™ Instead, they
extended into new estates developed near their ancestral
villages. In pargans Bhukarheri, recently provided with canal
water, Cadell noted that out of 48 townships, ‘Jats and Jhojhas
predominate largely in 45, and Gujars in only g and in all of
' these Jats and Jhojhas, residents of other villages, cultivate
largely’."™ Jat communities bargained collectively, strengthen-
ing the bargaining power of individual cultvators, and
preserving rights gained in periods when tenants were
comparatively scarce. ‘Solidarity of caste feeling’, after all, was

8 MCE. BOR, vmm, rgic), Ser. 5, H.C. Ferard, AR Tahsil Budhana {3dueaffas-
magar ), 18ga, p. 3.

S Muzaffarneger Colleciorate Becords, BMuzaffarssgar, Combimed Assceiment
Samsemnents, val. v, Pargana Khamull, 1g35F {1g19-18).

i NWPEC Rev, Jan. 181, 35, H.C, Ferard, Motz en Tahatl Bodhans | Mazalar-
nagar), 15 May 1B,

18 Farbes, Baraut Pargana Repori, p, 16, in Buck, Merar S8 [28i74)

I UPA, BOR, "Dhierent Dhaimces’, Muuﬁ"mlpr. Baox B, File 35 A, Cadell, RRR
Pergunnah Bhukarben, p. 14 o Chapraoli and Baraud, also, Jats cultvated “the
greater part of otber villagey where they bave no proprictary rights”. Forbes,
Chaprauli Pargana Eeport, p. 8, in Buck, Marsd S8 (1874
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‘more pronounced in the Jat community than in others’ " and
W.A. Forbes notes the instance of an estate being sold on the
Ganges bank in Meerut, where ‘2 large number of Jats from
scattered villages, in no less than three pergunnahs on the
Jumna side of their district, clubbed their resources, bought the
village, and sent forth a colony to inhabit and coltivate w'.'"

Coollective action of a different kind was encountered in parts
of Bulandshahr, the district which marked the transition from
the predominance of owner-occupier tenure to that of landlord
and tenant.'"” Here powerful zaminders made ‘persevering and
only too successful efforts . . . to eject their hereditary tenants’,
particularly in the south-eastern pargenas'™® They harassed
maurisi tenants until they lost their occupancy rights, largely
through the enforced exchange of fields."* The tenants
normally continued to cultivate as tenants-at-will. *As a result,
in all the villages owned by the different members of the
wealthy and influential Lalkhani family’, wrote the Buland-
shahr Collector, ‘it is exceedingly rare to find a tenant who
ventures 1o claim a right of occupancy, '™

The pressure which large zamindars were able to exert upon
their tenants in this area of south-east Bulandshahr was partly
due to the reliance on renting of the local cultivators. They did
not possess the considerable n.dt-mmﬁz of secure holdings in
their home villages like the Jats in the northern districis. Their
weakness was exacerhated by aligopolistic collusion on the part

1 Lare, Myerffamagar S8 [ag20), po g

WAL Forbes, “Memorandum epos the Mode of Ascenmulning amd Fizing Rates ol
Amsessment’, 17 Mov, 1066, p. 4, in Buck, Meend SR [1874). In soch o way Juis
frequently competed “wiih bunrias g0 bay eocumbered extates’. Forbes, Barant
Fargana Report, p. 1o, in Buck, Memt S8 (16740

15 A coording to Currie's secitberment figeres, 1,206 evtaces were classified as zemmdan,
a2y a4 gathiderd, and 279 as Msschre. Curree, Bolendibadr S8 {18770, po 79

e NWP&D Bev,, March 1880, 33, Note by E.B. Alexander.

HEBee NWPED Rev, Now. 1By, &g, DUF. Addis (Joint Magwiraie) to Bulandshakr
Callr_, Memorandum on Loss of Oocupancy Bighes, g March (885, which desoribes
the process indeml, with specizl reference to Addis' invesigation o Bansi illage
Eedilering ies 1By porchase by ahe Rai of Danpus.

e WS CHBey., Bepr (B8 1, 1o, The geninders’ agents also weloomed he destruction
q!'mu}-my richia, D1 imereased ther infleesee withis the village and ensbled them
10 benelin fram the cusomary practios wherehy the recebiser off o freeh gaifa paid ose
mupser 10 the kanisds of jaisen There were, ol cowras, no sisch rencwals whers e
tenants werr mayren. MWEEC Bev., Mov, 5885, &g, Note by B.L. Sangh {Lhepaty
Collr. |
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of large samindars, Ex-mauris tenants stayed on as tenanis-at-
will because “in addition to the common “love of home" . ..
among several of the large talugdars in these parganas there i a
private but well-known understanding that no tenant deserting
a village of one of them without his permission should find a
house to live in or a field to cultivate in any village of another’. "
Tao prevent the accrual of sccupancy rights, tenants were made
to take different felds each year, rendering all effort at
improving or maintaining soil fertility pointless, The contrast
between the lightly managed Paikpara, Malkena, and Skinner
estates and those of Danpur, Dharampur, Pindrawal, and
Chhitari further south was marked: ‘Cultivation has invanahly
increased’, noted Deputy Collecior Singh, 'in the estates where
the right of socupancy has not been largely extinguished and its
growth not much interfered with, [while] in estates where the
right of cccupancy s differently treated’ the reverse was the
case.'" The varying balance of strength produced a patchwork
of contrasting effects in this district. Where occupancy rights
were numerous, tenants felt sufficiently secure to sink masonry
wills and plant mango groves. " Nowhere was the patchwork
pattern more noticeable than m the north-eastern porganas,
Apauta, Sivana, and Shikarpur, where,

in the highest rented circles, the pressure of rents was fel
Undoubtedly the outward signs of diffused prosperity which
appeared to me so noticeable in this district as compared with Basti
¢ are much better marked in the east of Agaura and the west and centre
of Sivana than in the west of Agauta and more especially than in
SBhikarpur. The houses are larger and better, and the stock of cattle
round the homestead 15 on the whole distinctly better than in the
higher rented parganas.'™

Tenurial realities, then = which are distinct from legalistic
revenue categories — were critical in determining the cultiva-
tors’ security, independence, and incentives, and were reflected
in crop patterns, yields, and capital accumulation. The pattern
of use — even the very adoption — of zo fundamental an

1 N P& Rew., Nos. (HES, 5o, Moo by BL Singh {Depsty Collr, ).

(A1} H

I8 Currie, Bolowdrhatr SR {1877), p- By

™ WMER, BOR, vim, 140e), Ser. o, D0C, Balllie, AR Parganas Agawta, Siyana, snid
Shikaspus {Bulamlibahr), 188y, p. 35
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agricultural input as canal imigation was conditioned by
tenures. One canal engineer remarked upon the ‘rapid
extension of irmgation in the villages owned by Bhaiachara
communities [while] where the land belongs w0 a large
zemindar the increase, if any, is slight' - apparently cultivators
in zamindari villages were afraid that landlords would use the
advent of canal irrigation to enhance their rents and deprive
them of mewmrsi rights.'®

The north-western districts were by no means without their
unprotected statutory tenmancies = insecure and liable to
rack-rents — which amounted to just below one-third of the
cultivated area in Muzaffarnagar and Meerut.'2 In fact, rents
paid by Meerut division tenants-at-will were the highest in the
UP, since with so little land coming onto the ‘market’,
competition was ferce,'® Cultivators from the canal vill
were often forced to pay wet rates for a few bighas of unirrigated
land for their dry crops. This was especially the case,
apparently, in Meerut's Baraut pargans, where

proprictors of canal irrigated land often wish to keep this for growing
cane or some other valuable erop, but they also want a little land w
grow kharifon, either [or their own lood or fer that of their catile, Thas
land they seek in villages held by zamindars with a large
ghair-maurusi area, and 1o get it they offer to pay as high as Rs 6, 7or

even B an acre i

But this situation did not in any way hamper the incentive to
growth and development in the Upper Doab because of the way
in which it was incorporated into the production system. The
same cultivator who (as an occupancy tenant or proprietor in a

i NWP&C PWINT), Feb. 1878, Trrigntion Revense Repart 18767, 10 pagelason
(£

'8 Lame, Muzaffeaaper 2R (rgar), po B The combined srea usnder v, binadbarks
exprepristary, and ocoapascy cemures in Muzs(larnagar increased in proportion v
ik 1al area during the period berween the (Bga and 1921 sendemcnin. By iga ibe
‘secuse’ tenurts covered more thas two-thinds af the sl area. Nid, p. 23,

15 The gap between the average rend pabd by cocspancy tenamis ard that pasd by
ienamte-at-will (B G as agaimen By 1) was noticcabily groater in the Upper Doab
thian elorwhens in the LIP. nlind Provduces Prosinaial Caagrers Committon: A grimitaral
Diatreis i U Liwited Prowimoes (Allahabad, 1932], p. 25

W NWPED Rev,, Mev. 1859, 31, For » similar example from Bulandskahr, see
HWI‘EDM..M. |IH,5-}.T.5H:-IE {Setilement CHficer) to Meerut Commir., a9
Mlarch 187
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bhainchara village) improved his irrigated land was willing {as a
tenant-at-will) to pay high remis for unirrigated land (which
was not susceptible to much improvement) on which dry crops
could be grown, freeing his irrigated land for more valuahle
crops — and for investment in improvements.

Cultivators in Meerut's Dasna pargams, where, as in
south-east Bulandshahr, there were no large areas of secure
proprietary holdings and occupancy rights, were less indepen-
dent in their crop choices, and the pattern of utilisation of canal
water supplied to the tract reflects this. There was no
agricultural reason why this Meerut pargana, which was right
s]cmgud: augar—gmwing: estates, should not produce sugar,'®
Yet it was 'little grown’, and its cultivation showed no signs of
increasing, because cultivators gave ‘greater attention to
indige”. This was due to the presence of a huge indigo factory at
Masuri, owned by a European, Michel, with a large estate in
the canal circle, and to the several smaller Aothis, whose
zamindar—owners were reported to ‘naturally take pains to keep
up the coltivation of indigo®.™ Indeed, 1o E.B. Alexander
Diasna exemplified

the point of great change . ., between the upper portion of the Meerut
and the lower portion of the Bulandshahr disiricts. We here begin 1o
pazs out of the country of bhaiachara willages with high cultivation
and I.l.rgc cane preas inte that n-l’ll.l:g& zamindart with !‘l‘l.:l.‘i:l‘\-rl'l.llqn.ﬂ'i
tenants and indigo cultivation unduly forced up for the benefit of the
¢ pwners of the estates who mostly keep indigo factories, '™

Up to the turm of the century, when chemical dyes
dramatically affected the demand for indign and caused
agriculturalists to turn to cotton, canal villages in the central
and lower sections of the Doab were marked by the widespread
cultivation of the dye plant. Landlords, by the assertion of their
control over access to land, by the use of their credit resources,
and effectively by the provision of marketing services, were
frequently able to determine a significant part of local
production, brnging into existence patterns of income dis-

4 I, sugas replaced indsgo afier the desure of che Massn factory. Mt D0
froog), p. 4%

= LUPBORL, wie), Ser. 95, Handbook of Tahsil Ghaziabad, Mesrug, & 15090, p. 5.

= MWD Rev., Nov, 187, 91,
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tribution, consumption, and employment, forms of capital
accumulation, and local multipliers which differed from those
of the sugarcane areas. The whole nature of the local economy,
including its capacity for growth, was thus affected.

It would, of course, be difficult to argue that tenure alone
held the explanation for the lower level of prosperity and
growth achieved in the districts further down the Doab, [t may
have been a key factor in Dasna, where conditions in the
surrounding area were comparable; but the central and lower
parts of the Doab, were reh was common and the soils were
largely unsuitable for sugarcane, were on the whole less fertile
than either the Upper Doab or the eastern districts. Owerall,
their population was denser; their mfrastructure was less
developed; they had less canal irrigation and more canal water
was given ‘lift". But even if these districts were less dynamic and
wealthy than Meerut division, they were still better off than the
east, where the norm was “not one of peasant proprietors, but of
a petty landlord class driven close 1o the soil but still continuing
to exploit it largely throogh lower caste sub-tenants and predial
labourers’. '™ Such a sitwation favoured masdmum use of
seriahle inputs (rather than fixed ones), a tendency encouraged
by the abundance of labour. It produced an output mix and
technical regime which reflected the pressure on land in the
context of static technology, and a system of carefully layered
consumer entitlements as an alternative to capital accumula-
tion and increased productiviy.

Competition and efficiency in marketing facilities

The striking contrast between the marketing systems of the
eastern and western UP contributes significantly 1o the
divergent growth patterns. In the east coarse rice was raised in
numerous scattered villages; and - partly because rice was
retained in the village to pay wages — only a small proportion of
the crop was destined for the marketplace. Indeed, rice-
marketing {as compared to wheat- and jusr-marketing) in
India is generally unorganised and local.™ Poor communica-
Fa Senkes, "Dynamism and Eservation'; p. 299.

¥ Bee U, Lebe, Food Grmin Manketing in [ndia: Prisate Perjormaner and Pubiic Pelicy [New

York, tg71), po 44-
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tions favoured the periodic markets (gamihs), in which itinerant
traders linked the peasant to his market. The rice trade was “in
the hands of small men and concentrated in village markets or
small mandis’.'®

The market systemn in the western UP corresponded more
closely to that existing in the Punjab districts of Jullundar,
Ludhiana, and Montgomery, where mtensive wheat crops
were produced in large concentrated settlements. Painths were
plentiful — fehsil Koil had 33 around 1900 —but they operated as
retail centres only." This network of weekly and bi-weekly
gatherings, linked together in a complex and overlapping
manner, provided a limited range of frequently required
consumer goods and services." Apart from petty quantities of

grain, mostly used for exchange purposes, puindfs were not part
of the assembling marker network, which mainly consisted of a
network of substantial mamdis served by their satellites, or
secondary mandis, which did not possess storage facilities and
operated as collecting centres for the main ones — sometimes for
the harvest period only.™ Although specialisation naturally
reflected local production — Baghpat, Khekara, and Dankaur,

8 [inited Previace Proviacsl Banling Eagisy Comsmither, wpsg-g0, Sepert (Allababad,
i | (hercalier CPPRECYRI), po 158, For example, it wis roported off Jaunpur:
“There is not msch trade. The two marts of Shahgas) and Mungra Badshapus asg
the only places which shene any actvity of busnes," BAR 188, p. Bo. On the
comtsilugtion of the (rasaport difficulics 1o the bocal marketing situzation the
cammenis of the Collector of Gerakhpur made in BAR rdfe-g, p. 6, are particulady
graphic: “A1 least one-half of the grain which arrives in Gemkhpur arrives by river,
The ooly metalied moads in the district are the mildtary roads o Benares and
Fyzabad. The kutcha roads are everywhers difficalt and scene of the st importand
al them are quite impossshle for carts durimg the rains. The moe off bullocks i
umusaslly small, and with soch roads the cars musa be anesvoally small also, The
comicgecnce 15 that mach the greater parg of the harves) never comey m o the
inrket af all, hio & seeeed and alvimaely consumed shiees i1 s grinwn, and gram,
Ipatead ol muney, i the wusl medism of payment i the villages. The smownt of
;ﬂlinlanl.n'nlp!'nmlr-ullhthrrhrh,pnﬁ#HTwinnwhukmﬂl
comsampian af the dutsce’ Peehaps the most eequent eomplaing of the sastern
districts in this regerd relased o tbe lack of Teeder rosds Lo link ap with the raibways.
Alan Cadell complained in the 1880s that although the Exst Incia Railway had been
opened im Mirzapar m 1859, "nod a single mile olmetalled road has bees constructad
o facilitabe the approsch to it of raffic from the south'. B, poo§.

W Repont om fbe Marketing of Wheat, p. 136,

2 Rae (3. W, Skinner, "Marketing and Social Strocture in Raral Ching', 2 poy, s s
Arian Swdier, xurv {1pi4-5], pp. 45, 105-zrl.

1 Kandhla, in Muzaffarnagar, was such & case.
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for instance, being concerned more with ger and shakar than
with wheat — the major centres, Ghaziabad, Hapur, Meerut,
Shamli, Deoband, Muzafarnagar, Saharanpur, Hathras, and
Sikandarabad, were major wheat mandis. The grain stocks of
Ghaziabad and Hapur were never less than 85% wheat,'™
These centres possessed substantial storage facilities in the
shape of thaitis. There were 4-4,000 baltis - normaily with a
capacity of around Jo0-Ho0 maunds — in Hapur by the late
1geos.'"™ These bulking facilities were owned or hired (at Ks
20-50 per year) by the moneylenders who financed the
movement of produce from the rural hinterland. Unlike the
sack storage in the kolhis, or gedewns, of the large consumer
markets such as Cawnpore and Locknow, where wheat had
imua.lh.r to be disposed of before November to minimise losses
from weevils, bhalti storage was safer and cheaper.®

While, as in the eastern markets, the smaller mandic were the
preserve of local traders and bamiar, activity in the larger
markets was more directly responsive to the internmational
wheat market; it was here that the exporting firms made their
purchases and the bamiar gave way to adequately financed
commission agents (pabka arkatios) frequently operating both
on their own account and on behalf of large wholesalers and
exporting firms.'"

In line with the change in the character of the market
network in the western districts came distinct developments in
the organisation and practices of the larger mandis, One such
development was the practice of dealing on a ‘clean wheat
basis®, whereby dirt and impurities had w be removed. The
canal colony markets of the Punjab operated such a system,
and the larger centres — among them notably Ghaziabad,

4 Far details of the marker network, see T, Prasad, The Orgonizstisn g the Wheat Trade in
the MartR- e Sepiow af i Cniksd’ Prociscer [Allahabad, 1gg=), p. ¢ o sey; and JK.
Pande and BB, Gupea, Prier of Corsals in the Dnited Provinces (Allabahbad, 1q38), p,

i

4 Kharms were w be found ar Ghaziabaed, H.qu-l Deoband, Shamf, Meerut, snd
MeiaBarnagar, Mutalsrnagar posscsscd 1,500 such piis arel Meerat possessed
1ou, (bough evidenon suggesta thay the ki in Meerut were of a smaller size,
Saharanpar possesynl none, pwing io the high water level, although Muzaffarmagar
had earlier solved this peoblem by converting ity koohks Ehetns inan pebia.
CFPBECIES m, po 1%

1% Repart o e Markehing af Wheat, pp. 205-16.

17 For fuller details, ser Prasad, Orpanizasion of oe Wheal Trade, po, =6,



Canal irrigation and the dynomism of the wertern P q19

Hapur, and Muzaffarnagar — adopted the same practice: a
move connected with the improvement in the quality of wheat
varieties.'® The physical-spatial organisation of mandir also
underwent rationalisation during the last two decades of the
century. The older mandis - Cawnpore, for example - were
organised in an inefficient and costly way, particularly from the
seller's viewpoint:

The efficiency of the market lies mainly in the trading conveniences
and facilities which it provides for the speedy determination of prices
— which should be uniform for the same quality of produce — and for
the casy and economical handling of the goods brought into it. In
those markets where the shops and godowns of both sellers and
buvers are situated in the heart of the city or town, or are far away from
the railway siations or docks, the costs of assembling and distribution
are relatively high. In addition, the inconvenicnce caused o the
prading public may e considerable and the conditions are such as 1o
foster malpractices on the part of the less reputable traders. Further,
the weighman and other labourers, who would, if the market were
centralized, be able to cope with many carts daily, are upable to
handle more than a few ¥

Marketing charges in such markets were higher; where the
marketing practices were standardised, charges were signi-
ficantly lower — particularly as they mciuded fewer miscel-
laneous levies. In the western districts, the average total
merchandising charge for a sample of ten markets came to Rs
. 3.5 per Rs 100 (with Hapur the lowest at just below Rs 2.5); in
the central UP charges ranged from just under Bs 5 in Banda to
Rs 8 in Bareilly; and further east, in Benares, the charge was Rs
Ty

The dominant pattern of marketing in the less advanced
areas involved significant reliance on itinerant local traders
(beoparis). Operaning either on their own resources or with
working capital provided by banias in nearby painths or small
towns, they moved a large part of the marketed surplus, usually

™ Ropaet an the Warketag 5 Whaat, B 151

o fuid,, g8, Tnoibe cane of Cawnpaore, there was insulfsient room st the shops o
clean wnd wrigh the grain, with the resslt that this iook plac throe to five miles from
the pesint of gabe. The beckha arhetia negaizated the sale before sending the weighman
and Ealburers to the buyer, Should the latter not approve of the deal, it was
Irequermiily too keic in the day for the procesy o be repeated. Nl pp. 5368,

1% fhvd., pp. 161-3.
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by camel, to local market centres. In the more commercial
areas the process signihcantly departed from this pattern. In
the north-west it was estimated that about one-third of the

marketed wheat was taken to the assembling markets by the
cultivators themselves. " As the Collector of Meerut observed
in 18g1:

In this district, I have been much struck by the fact that the village
bamnia 15 not what e used w be; he no longer exclusively oollects
agricultural produce and brings it to market; it is the agriculturalis:
himaelf who loans his own cart or hires mules and donkeys and brings
in his produce to sell in the open marke '™

In this area the village bania was estimated by Prasad to
account for only 30% of the wheat produced and disposed of
{see Figure 6). Much of this was obtained through the kackha
hirad boan system, and a significant proportion was retained by
him for village consumption and seed requirements. Of the
wheat coming into the bamia’s hands, typically around
one-quarter was dispersed within the village, or by timely
releases to nearby markets, prior 1o the time when weevil
damage threatened the stocks.™ Village buyers constituted the
other major marketing agency, the category being made up of
small-town grocer—barias, village bumbars {potiers), and the
beopari, who was in fact usually a caltivator possessing a cart.
These village buyers supposedly accounted for a third of all the
wheat marketed, taking the produce straight from the
threshing floor, for cash, and moving it immediately to the
market. Of this proportion, around two-thirds was handled by
the grocer—dania, who often kept an account with a local arhatia
in a neirby mandi; '™ while the tumbars = who owned mules and
donkeys to carry clay — went into trade when their hereditary
occupation was undermined by the replacement of traditional
earthenware by metalwares,'® The clientele of the village

18 R, pe ey

19 RAR Boe-y, . v e alan PPPERECTE]L, n, o 430, relading to Kandhla mandi in
Mluzallarmagor disirics, bowhich, ln was reporicd, the primcipal croge of the arcaare

19 Pragad, ﬂa:pni-l-nhnurﬂr Wt Trade, P08 193 "ﬂ'n‘r-umu"runnllr m ik area the
i weauld be fnanced by an ankafia in 2 nearby town, thus obliging him to releasea
Ereaier proporticn @i hareat time.

' k., pp. 2l # Nl p, 1y,
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Figure 6. Meerut grain fiows, rozos, (Source: Percentage cstimates
from Prasad, Orpenisation of dhe Whead Trade. )

buyers consisted of the smaller men requiring cash sales, as well
as those cultivators with no time to go to the market. In some
areas, vet another type of village buyer was to be found. In the
late 1gzos it was reported of Kandhla that *sometimes the agent
of the wholesale prain merchant goes to the villages and buys
the grain there and then he brings the produce 1w market’, "

Finance was required to integrate the system and keep the

grain flowing upwards. The tentacles emanated from the pakka

HUPPRECIE), v, p. 930, Daring the 1gpm depressian lanellonds beeame a more
T T TATL tl.lr.'l'ulih‘ agency than previously, duae g the growih = the 'pnl:l'g.l;'d'
ﬂn".tﬁ.lhﬁ Femls — a8 well 48 FepEymenta ol werd mnd mainirnanes bnane — i kbimd and
thus marketing I65F oasni’ procduce ask well a8 cheir oo, Snger! o Ui Sfarkening o
Whemd, po 1,
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arhalias in the large markets, dealing either as agency houses for
large exporter—millers, or on their own account. Being owners
of khatti stocks, these large traders were able to employ these as
collateral in borrowing operating capital from shroffr and,
increasingly, joint stock banks and the Imperial Bank. In
Hapur alone, the banks advanced an estimated Rs fo lakhs to
arhatias during the wheat season. " Such funds would often be
used to finance the operations of the kackka arkatias in the
smaller mandis, and the system was sometimes extended to
include besparis — even caltivators— in order 1o attract custom, ™
This practice of financing the producer himself developed as an
inevitable corollary to the growth in producer-marketing: the
richer cultivators bringing their produce to the market
themselves were ‘in some cases looking 1o the arhatia rather
than the village dania for finance”. In the same manner, ‘large
buyers who themselves are shippers overseas are now
beginning to deal direct with large cultivators'.'®

What did this marketing structure mean for the prices re-
ceived by the cultivator? Within the confines of internationally
determined price levels adjusted for long-distance transport
costs, prices in local markets were determined by local
transport costs and the marketing charges involved in the
successive stages of bulking - the levels of which reflected the
degree of technical and organisational efficiency as well as the
relative bargaining power of those involved. In both transport
and marketing the structure in the western UP was relatively
competitive, with efficiency levels high by Indian standards.

The market for transport services was generally free from
serious imperfections. This was ensured by the atomistic
character of transporting activity: entry was free, substitution
of pack animals for carts was feasible, and there were many
cultivators in possegsion of such facilities who could be drawn
out by seasonal prices.'® [fno significant element of monopoly

W [TPPRECTR), p Ba.
& cane in cived of one ankana who Ananced deapend ane saltivalars m ihe nene of B

95007 indeed, i was not unlmown for celtvaioes o 'bank” wish their atania, i, P
ahb.

#a bl p. 166,

B Moncpoly power could potesiially be exerved by rail way companies, bui this did not
seen o be the cane lin the locsl sonset alsee (he advaatage of mil transport was in
bong-haisl eranaport, Pande and Giapa noted that deis charges were invariabiy
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is noticeable with respect to transport, a similar situation
existed with regard to itinerant traders. Again, entry into
benpari activity was fairly unrestricted: it was frequently carried
on by cultivators who owned a cart and were able to 1ake a
break from actual cultivation. As a result the Banking Enquiry
found that *the margin . . . allowed to the beepart is Little more
than the cultivators would have to spend if they themselves
went to the market. If the begpari can make a profit out of this
margin it is because he has specialised in the business and can
effect various economies which the ordinary cultivator would
fail 1o secure™ Ome calculation put the allowed margin at
around 0.75% less than the current wholesale rate, taking into
account the incidental charges confronting the cultivator,'™
and in the light of opportunity costs and — particularly
important to smaller peasants — the risks involved, the terms
offered by the beopari (usoally involving a fairly immediate cash
settlement) were attractive to the less substantial cultivator,

The very advantages of the beopari — possession of transport,
knowledge of the mandi procedures, and acquaintance with the
arkatia = were gualifications not difficult o acquire in the
conditions of the north-west, particularly given the competition
for patronage between arhalias in the major marts, '™ Remaote-
ness clearly interfered with the acquisition of such contacts and
knowledge by the operating peasants. Even so, it would be hard
to press the case that the bespari operating with his camels in

" the outhying sagls would be able to exact monopoly profits ona

regular basis; higher unit movement costs and the uncertain

rate he could obtain through his quick-turnover sysiem (using

the local painth) would have an effect on his margins. Nor did

monopaly access to knowledge of current prices unduly shift
Eeeder theose: of the raibways and that graim was raesporeed by road beraeen mandt
‘st ennadderable distamee from each cther’. Pasde snd Gupas, Prics of Ceeaals i the
LR, p. 7.

1 PPREGIR), pp. ifiy-6

I Rgpertan the Jfarketing of Wheat, p. 193, Beaparis were ahle bo effoct small economics in
allowante for relracton amd other charges in kingd and in weghment,

1% Freguently, arhntis despatched agenss two or three misios out along approach moads
to tout for erade; the advances sometimes given to Sepanir and colirvaions were for
the same ohpect. 'Comperiton between gristier, 31 Hathras especially, i soiosen that
iris not easy to secure or retain the ozstom of a client witheat treating him specially
well' = such as by providing sccommodation, good drinking water, and tehacco.
L'PFBECIR), p. =66,
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the distribution of returns from cash production in favour of the
trader. Whenever a cultivator did part with his grain at an
unfavourable rate it was not because he lacked informarion:
“T'he prices of grain are known in all rural areas’, the Banking
Enquiry found. "Even in the remotest villages . . . the prices of
grain are a popular opic, so the dealer’s chance of profiting by
the cultivator's ignorance is greatly reduced.

Commonly, marketing was closely tied in with credit. Here
again it seems that both credit availability and the range of
sources for loans expanded considerably in the north-west,
Higher and more certain returns to agriculture attracted credit
as the change of the balance in portfolios was accentuated by
the rising supply of loanable funds resulting from trade: there
was a noticeable preference for placing capital in trading
activity rather than tymg it up in the complications of
landownership.*® The canal, particularty, contributed to a fall
in interest rates, due to its effects on ‘increased prosperity and
certainty of agricultural result”; Alan Cadell noted that eastern
Muzaffarnagar proprictors were able to borrow at 12—-18% per
annum, amnd tenants of ‘good character’ at 15—24% 1% It was
particularly profitable for larger cultivators — those who ok
their own grain to the market - to acquire additional supplies of
marketable produce through moneylending, which, apart from
providing them with direct profits, frequently vielded social
and economic benefits to them in ather spheres of village life.

If relative freedom of entry into these related aspects of
marketing produced a broadly competitive structure, the
benefits were tiny or non-existent to the small, hard-pressed
operator who found hittle competition for his small surpluses
and dubious repayment capacities.”” The plain fact is, though,
that increagsed credit competed for clients among a larger
proportion of the cultivating community than was the case
either previously or elsewhere in the UP.

4 [ p. s,

1% Ser Muagrave, “Risral Coadic and Bural Society’, po a30,

= “Report on the Gange: Gasal Tract', pp, 4, 08, in Cadell, Muzaffemage 58 (1882)

17 A fnct nod fully sppreciased when the govemanent ssepped op the marketing and
credsl co-operilives rogrammes i the jagoe. As | W, Mellor points out, "oo-ops

Townd themase lves competing im o Business where the margins over real meeress were

relatively low and competition wabstantial’, |.W, Mellor e o, Devvioing Rial fadis-

Plan sna Prochice {New York, ig68), p. B6.
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Though it may have been the general case that in many
aspects of distribution free entry meant the absence of
monopoly profits, this situation can only exist within wider
parameters, Imperfections at any stage of the marketing process
can affect the distnbution of returns as between production and
marketing. A 1911 enguiry by Moreland revealed that prices
frequently differed between markets by more than the cost of
carriage between them. The incidence was greatesi among
small markets, which were the most susceptible to collusion:

No district officer admits the existence of a ring in the trade, but some
of the replies indicate either that there are informal understandings or
that the influence of an individual predominates. Thus, in Pariab-
garh, where the marker is very resiricted, the weghmen come from
the larger penodical markets in the district and inform the dealers in
the headquarters market of the prices that have been paid, and the
dealers then fix the headquarters rates after consulting the Chaudhr,
This 15 very like a nng.'*

The small periodic markets, common throughout most of the
UP and especially in the castern districts, were frequently
blemished by corruption, collugion, and monopsony. Perhaps
the most siriking example of this involved the practice of
dumping by large trading firms:

There is some evidence to show that exporting firms are occasionally
guilty of dumping agriculoral produce o facilivate purchase at lower
prices. Thus in Rae Bareli, the charge levelled against the leading
exporting firm is that it shatters prices with a travelling load of 10,000
maunds of grain, which is dumped in an arca in which prices arc
steady to lower them ad b, and then, after aflecting purchases, the
prices are forced up again '™

While such action by a trading unit large enough to aflect the
market price effectively procured for it a larger share of the local
surplus, within the purely local context distribution between
producer and intermediary clearly favoured the lamer in
eastern UF markets in comparizgon with those of the west, The
cultivator who took his produce directly to an eastern market
paid one-and-a-half to two times as much in market deductions

1 LIP See., Searclty Dept, Flle 144/ 004, File an vartaticss s Price of Fondgealn,
Mete by W.H. Moreland (D, of Ageiesliuee), 13 Sep2 1900
= [FPRECIRY, g 1,
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as did the average merchant, who in turn paid more than his
western counterpart. The situation was summed up in the
Report on the Marketing of Wheat: ‘Apart from the gradually
increasing charges as one proceeds from west to east, the share
borne by the seller rises. Payments by kind are also more
common in the castern tracts.”™

Such observations reflect the qualitative difference between
typical rural market structures and those of the western
districts, where a greater degree of competition existed between
markets. In the west, the important feature was that cultivators
and itinerant traders, for various reasons, were able o choose
between local (small) mandis and the large ones, and, making a
simple deduction based on Prasad's estimates, it would appear
that around 85% of the wheat deposited in the main mandis
between April and mid-July was taken there directly — only
around 15% being passed on through smaller mandis [see
Figure 6).'" For distances of up to fifteen miles, where the route
was not tortuous, those with grain w0 market generally
preferred the central mandis:'® it was apparently a frequent
sight to see cultivators and beoparis passing secondary mandis on
their way 1o larger markets. The reasons were outlined by
Pande and Gupta:

A direct sale in the principal sandf always proves more advantageous
to the seller than one in the secondary mandi: not only are the
middleman’s profits eliminated to the seller’s advantage, but the
mandi expenses charged to the seller are, on average, less in the
principal mendis; other marketing expenses are also lower, /3

Several factors contributed to the more efficient marketing
complex in the west; and once again the importance of
competition at varous levels in the bulking process is
paramount. Intermarket competition was clearly fostered by
the practice of traders in terminal markets gauging local price
variations before placing orders with wholesalers in the main
assembling markets. Stocks flowed relatively smoothly bet-
ween the major markets to equalise prices net of transport and

i Bovard an dhe Marketing ¢ Wheal, p. 137, The significance of the refrrence io kind
paymsenis relaces oo the Bct that it was easier to procure an additonal margin from
the seller than when the charges were on 2 cash basis.

1 Prasad, Orpanisadion o the Bhend Trade, p. 900 LriTh

0 Pande and Gupta, Priser of Gl in v UP, p. 96
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incidental expenditures.'® In addition, Chambers of Com-
merce in both the major markets, Hapur and Ghaziabad, were
actively involved in improving the competitive circumstances
of their markets in relation to the different levels of competition,
Hathras reduced ocirei charges on wheat and sugar in 1873, and
from 1887, 10 encourage it expansion as a collecting and
distribution centre, levied actraf from traders only on any excess
af imports over exporis in the commaodities handled within the
municipality.'® Although Ghaziabad abolished grain and
sugar oclroi in 1004, and abolished the levy completely in
1913, Hapur appears to have made the most progress overall
in improving market organisation and regulating standards
and charges. Regulation at the level of the primary markets
encouraged direct marketing and widened the range of
influence of these markets, thus putting pressure on the smaller
centres. This pressure was accentuated by other developments
than the growing practice whereby the large trading concerns
sent agents to deal directly with the localities:

With the expansion of raillway communication, traders have left the
big markeis, such as Hathras and Cawnpore, and established
themselves at smaller markets where they can deal more directly with
the cultivator. The result has been the springing up of a great number
of small markets in these provinces. These markets have been
beneficial to the cultivator in so far as they tend 1o reduce the market
difference that formerly existed between the village and bazar rates,

A typical case imvolved Ralli and Company of Calcutta, who
deputed a representative to Muzaffarnagar district for several
months of the year: his appearance in the dazers caused prices 1o
increase by leaps and bounds’."™ The increasing trend,
identified by collectors, for remindars and large cultivators 1o
store wheat within the villages with a view to taking advantage
of off-season prices only encouraged such traders to enter the
villages from where they frequently bought and packed the
grain, and even directly despatched it by train. '

Competition and improving accessibility encouraged signi-
s [TPPRECIRY, p. 267, W Alvpart (PG {1g0g), o247
o el D0, Supplevomiary Neded ond Statiskics, ved, 1v [Ablshubad, sge7), pp 1617,
=P Rew., Mg, rgey. 45, HORUG, Hidley (Der, of Agriculture ), Noarom Wheat Siocks

"™ RAR 88T, p G
- U?Rﬂl.,.ﬁn@;. 1aeT, 45, H.RC, Hailey {Dar, al Agncultume ), Wodeon Wheat Siocks.
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ficant developments in the pattern of wheat-marketing in the
western LIP. Instead of the commaodity moving up in stages
through the different market levels - from painth to intermediate
manedt, and from there (o primary mesdi (3 pattern substantially
intact in the eastern districts} — the wheat of the Doab flowed
increasingly through specialised channels outside this tradi-
tional structure. The intermediate stages, with their gross {and
costly) inefficiencies and their lack of storage facilities, were
bypassed and the bulking process more and more reduced wa
single stage.’™ [t is not surprising to find that, under pressure
from this practice, the price differentials between the different
levels of markets narrowed significantly,'™

Once maore, evidence testifes as to the superior organisation
and efficiency of the western districts. The share of the produce
absorbed by marketing costs —a key element in the distnibution
of returns from cultivation — was smaller than in the cast. When
a cultivator took his wheat crop to Hapur, for instance, he paid
a cash sum of Rs 2.5 per R8s 100 of grain in levies and charges.
This was thirteen gmmar more than the average experienced
beopari would forfeit for the same load, but less than hall the Rs
7 he would pay in a small mandi. Even with the more
competitive structure wentified for the western markets, a s
100 load finding its way via a village buyer and small mandi to
the primary market would incur around Bs 12 in cumulative
market charges, with transport costs in addition.'™ On market
charges alone, a considerably larger propartion was soaked
away in the eastern districts, where even direct marketing in
Benares involved an average charge of Rs 7.5 — more than a
small western mandi — virtually all of which was borne by the
seller. The implications for the distribution of returns from
production and for the restriction of the market are obvious.

The above figures exclude transport costs, Here again, the

170 A mmilsr pattern i described for Indonesia bn A.G. Anderson, "The Rural BMarket in
Wi Java', paper presented at the Second New Zealand Conferenceon Asian Soodbe,
Umiversity of Canterhury, Chriscchuech, May 1977,

U In Adigark, foe exnmiple, while Aligarh/Kml and Hatheus were (e mabn market,
culrivanors were reporeed 1o be able po ger ‘s foll prece o thesr agrcaimural prosduce”
At var gther markets in the discrice. Ahmed A, Adipark 5K [ 1043), it

" Prasud, Orgenisetian of the Hheai Thade, ppo g4-5. Ineluded in the figures for small
mandts are |aboer charges, frmal weighmeni fees (fule), falee weghing, and
parchascr's margin,
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western districts benefited from growing economies of scale.
Even at the turn of the century, Meerot district was
‘exceptionally well provided with railways and metalled roads’;
thereafter they ‘improved considerably’.'? Improvements were
always required on the bulk of rural roads and lanes but in
Meerut, *as far as the inter-mandi trade’ was concermed,
‘nothing more [was] needed’ in the 19308, and once the
Hapur—Mawana-Lakhsar line was completed, there was not 'a
single village greater than fifteen males from a railway
station’.'™ Such developments fostered growth: in 1935 the
Canal Department itself built a steam tramway ‘intended
solely for sugarcane traffic direct from the rich canal tract
around Mawana to the large new sugar mill at Daurala’ nine
miles north of Meerut city '™
Road improvements led to significant economies of scale in
transport, reducing journey times and increasing the loads
carricd, Carts such as the two-wheeled chakra and the
four-wheeled chauai could, when drawn by three bullocks,
carry loads of 45 and 6o maunds respectively on metalled
roads. Unf garis, came] carts with large rectangular cages, were
capable of carrying 25 mawnds go miles in a day. During the
harvest they carried grain and pulses from rural areas to mandis,
and in the off-season they were depln}'ﬁd between distant Doab
mandis carryving vegetables, salt, iron sheets, and cotton bales
and seeds.'™ Prasad estimated lhm'. inter-mdndi transport rates
“were around one anma per masnd-mile, which translates into
about 2% of the value of grain for a l:wcnn'-m.ilr. journey. He
also estimaved that 70% of the wheat carried along kechba roads
was conveyed by bullock cart. These figures indicate that
transport costs were too low to narrow the market and hinder
the growth of Meerut trade, as officials argued was the case in

SOmE cRsicim Arcas.

172 Cooke, Memnai 55 D040}, p. 4

1" Prassd, Orgesition of th Wlbeat Trade, pp. 14, 16,

18 Dok, Marat S8 (19400, po &

i For details s=e FPPRECR], pp. 185, 373~4; and Pande asd Gupta, Frices of Grrealy
i e U, p. T2
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CUase studies of major crops

Impressive commercial crop growth rates are of eourse not
synonymous with evenly diffused prospenty throughout rural
society. As is suggested by the link which has been established
between the system of tenure and the way water was used, the
degree and character of the growth and the distribution of its
benefits are bound up with the way the production and
marketing of the various crops are organised. The following
sections examine two major cash crops, the cultivation of which
in the Doab was largely due to the availability of canal
irrigation. The study of these crops - covering markets,
profitability, the degree and character of local processing, and
the relative bargaining strengths of those involved = assists
significantly in understanding and explaining the patterns of
growth and prosperity observed both within the Doab and
between the western and eastern parts of the P,

Repional differences in the sugar industry

There were substantial differences in the ways in which the
cultivation, processing, and marketing of sugarcane were
carried on respectively in the Upper Doab, Rohilkhand, and
the eastern districts. The level and distribution of returns
varicd markedly as a result of technical and institutional
differences in the arrangements lor sugar production. This
section illustrates how conditions were such in the north-west
districts as to allow them to gain substantially more than the
other areas, and in ways which benefited a larger proportion of
the population,

Although immediately prior to the First World War over
one-fifth of UP sugarcane was converted into sugar, the bulk
was made into gur;'” and virtually all the cane exported from
Meerut division — amounting in 19i2-13 0 twenty labhs of
maunds, or around half the UP exports — was in the form of gur or
shakar.'™ Meerut gur, in fact, commanded the highest prices, as
a result of the varieties of cane grown and the attention given to

I Poagnda |chewing cane| seoupbed a neglghle acreage,
U fiar: cakes of unrefined sigar msde by boilng rar. Séatar: the prodoc resalting from
slightly more prolonged beiling amd from being stirred whille cooding.
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quality in manufacturing. A broad shallow boiling pan was in
general use by the turn of the century, which facilitated quality
control; moreover, great care was taken in clarifying the juice,
The finest gur ferched around Rs 5 per mound in the 1g9ro-14
period; and the more typical ‘good-quality’ produce earned Rs
4 to Ra 4 5.'™ Little wonder, then, with an acre of cane yielding
95 mounds of gur, that the ‘prosperity of the farmer’ in
Muzaffarnagar was held to *depend upon this crop’.'™

Because production in the north-western districts was
largely financed from the cultivator's own resources, he had the
advantage of being free 1o choose how, when, and in what form
he disposed of his cane. With bullocks freed from raéi irrigation
duty in canal villages, cultivators normally found it more
profitable 1o convert their cane into gur than tw sell it as a
standing crop, as cut cane delivered, or as rar (juice) for
conversion into sugar. Even in the parts of Bulandshahr where
the varieties grown were inferior to those in Meerut,
Muzaffarnagar, and Saharanpur, and where pur typically
fetched Rs 5.95 per maund, sugar-making survived because the
cultivator could convert his product to gur il he was dissatished
with the price offered by the factories.'™ In the Upper Doab,
factories = competing with imported sugar from high-
productivity producers in Java and the West Indies - could not
pay prices as high as those obrained through gur
manufacture, '#

Although W.H. Moreland™ and George Watt™ drew
attention to the inefhciency of individual processing by Upper
Doab cultivators in comparison with the bhasdseris over the
Ganges in Rohilkhand, who achieved economies of scale, the
latter system was renowned for its exploitation of the peasant.
In contrast to Meerut, only 44% of the Rohilkhand sugar
T Hailey, ‘Prices of Gor and Cane”, p. ¥4
im MOR, BOR vae'n, 1g0c), H A, Lane, RRR Pargass Miusaffarnagar {Mueaifar-

Eagar), 1G1g, P 15
™ Hailey, ‘Prices of Gar and Cane’, p. 792, Balandshahr did, bowever, emov the

advantages of powerfal bullodss and improved coshing squipment, which enabied

ttx cultivatom 1o oboin areand 6% more par pee ani weight ofcane than the sverage

ackicved cussde the Meerut division, 54,

19 This wiih the eoteclualon ol boch Hadley (idid,, pp. 210-29) and the Repont of tfe indion

Sugar Commitder {Stmla, 1920), p 238,

i Hep UP Scarcity, Sepe, 1905, 9.
= Watt, Dictiawary of Ecmmic Fradact, v, pt 3, p. 285,
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product exports in the 18gos consisted of gur; the rest was
derived from the juice boiled briefly to form ras, from which
kachhi chini or bhand — a whitish floury sugar— was formed. '™ The
khandsaris, who controlled this processing, sited a dozen or so
bulleck mills in & cluster around & bel, or boiler unit, which
converted the ray into thard.'™ OF course, the thandsaris were
grill vastly inefficient in comparison with modern factory
methods, but although the factories extracted more than twice
as much sugar from the cane, the experimental Nawabganj
factory found it difficult to survive.'™ The price of bhand was
higher than that of factory-made sugar: thand had a ‘small
artificial market of its own' in which prices were determined
‘almost entirely by strength of caste prejudice or sentimental
considerations”.'™ In addition, there was the nature of the
relationship between bhamdsan and cultivator. In contrast to
other areas, where the cultivator generally manufactiured the
final product or part-processed the cane for further refining, the
khandsari purchased the product of the cane field in the form of
ras, for which there were two rates: that reached under the
khuchiharid system, where agreement was made at harvest time,
and that procured under the ‘advance’ or badni system, The
discrepancy between the two made all the difference. At the
Keushkkarid rate of Rs G4-7% per 100 mawnds, cane converted into
khand produced little profit at prices current in the early 1gros.
But the bulk of the khandsaris' rar was obtained at the rate of Es
48 per 100 maumds through the badni system. The indigenous
industry relied for its very survival upon this system of
obtaining raw material, '™

The gur made in Rohilkhand — 5.75 laklr of mamds were
exported around 1g10, mainly to Rajputana — was of lower
guality than that of Meerut, being darker and inlerior in
consistency. The cane vaneties were inferior; the crop was
frequently cut before it was npe (an action forced upon the

18 [ = RR rigg-rpmd rpe—a, p 41

0 Beport g the Sudvow Supar Commitier, p. zof. Sogarcase milli encracted a greater
praportios of the sscrose from the cane [average net vield being 5.5% as agaisst the
4% by cradizional methods), and were meore elleccive thas Ildlgmmlp
preventing the ienermon of socrose into ghiosss. See A K. Bagehs, Pricadr fnsnirmi
éx fedia, rpoo-g5 (Cambndge. ro7a), pp. 563-15.

= Fepar! of ohe Seflon Seger Commitier, p 297,

1® Hailey, 'Prices of Gar and Cane', pogga.



Canal irvigation and the dynamism of the western UP  qq1
cultivator ‘by the poverty of his cattle and the claims of other
crops'); and a narrow deep pan was used in beiling, which
made it difficult to avoid overheating and caramelisation. ™
Good-quality Rohilkhand gur brought Bs 3.5, although much
of the crop fetched far less. But many cultivators were unahle to
turn their cane into gur, since their crops were pledged to the
khandrari, who combined the roles of landlord, moneylender,

and trader.™ The impaortance of this lack of choice was starkly
demonstrated by the varying fortunes of ‘independent’ and
‘dependent’ cultivators in the dry year rgo7—8, when, due o
loow yields, gur prices were very high, frequently around Rs 56
Independent growers of cane . . . recouped themselves in part for the
loss due to the bad season, but refiners who had not secured stocks in
advance suffered from the effects of high prices. In parts of
Bohilkhand the wnusual phenomenon was observed of cultivators
breaking their contracis to deliver juice 1o the manufacturers and
making pur for their own profit instead, Where, however, manufac-
turers were able to enforce their contracis they have undoubtedly
strengthened their hold over the growers, who were unahble to deliver
juice in full satisfaction of their advances.'®

Independence of decision-making and the existence ol alierna-
tives were critical determinants of the distribution of the profirs
of sugarcane cultivation, '™

In the eastern districts the price of prr was low, reflecting its
inferior quality and the distance from large markets. Here, asin
 northern Bihar, once local consumption was met par was
mainly sold to refineries; indeed, up to the 19208 these were the
only tracts in north India where the factory industry was
established on any significant scale.™ Gur in this area was
badly made, 'often a sticky mass containing an appreciable
percentage of fibre and mud. That made from the wooden

= fhid [T

™ While the khandaari [regquently combined all theee Banciions, sometimes he: operaned
i collunion with the lenddard. An enguiry conducied in B8z by the Direcior of
Agriculture revealed thag 5% of Pilibhin incebeednes wis to lasdiariz, NWP&O
Ree, Ot 1882, 50

1% RAR rpor-T, po 7.

19 Winit, fhictiasary o Eromrmas Produc, o, proa, p.oada.

19 Rapart aff e fndiam Suger Commither, p. o6, Musea livts six sagar milks in the districs,
employing in wial around  §,700 wiorkes B she winber momths, Aisea,
Cheerpopudaition in fomspur, p 9.
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crushing mills, either from the bacterial action set up or the
extraneous matter which finds its way into the mill, is
particularly poor.'"™ The price, in the early 19108, rarely rose
above Rz 1 a maund, and was frequently Rs 2.5. Although at thar
time 6.5 lakhs of moumds were exported from Gorakhpur division
to other districts for the bottom end of the market, 9.5 lakhr were
shipped to refineries at Cawnpore.

Here again, the badni syatem played a crucial role. According
to the Gorakhpur Gazetlesr, 'very lew villages' were reported 1o
‘grow cane altogether without advances'.™ Advances in this
area were chiefly provided by local factories, and it was through
this method that the expansion of sugarcane areas in non-canal
tracts mainly ok place. Cultivators would receive advances
for ras if they were close to the factory; otherwise, they would
receive advances for juice already boiled in karakes lent or hired
out by the factory-owner. Where there was no significant
competition between the factories, either becaunse their
numbers and operational areas were limited or because factory
E.E'I"C‘EI'I'IEI'ITB EI:IDEI:I."I'III'I! TONCS Were II'I Eﬂﬂtl!l]ﬂt ﬂ'H: I'.'I.B.'I.'gﬂ.l.l'lll'lg
position of the cultivator was generally wﬁh Moreover, in
contrast to the situation in the north-west, where pur quality
and its value in the nearby expanding Punjab markets gaveita
significant premium over sales 1o the factories, the quality and
market value of eastern UP gur was typically low, and the value
of the option for the independent cultivator consequently
limited, In addition, much of the eastern districts’ gur sold for
factory processing did not generate incomes and employment
locally, but rather benefited the inhabitants of Cawnpore,
where much of it was refined.

Iadigo production in the Doab: growing limil to exploilation
Indigo cultivation and processing made an appreciable
contribution to the commerdalisation of the Doab, espedially
below Meerut district. In Bulandshahr, Stoker estimated that
between 1881 and 1885 the district manufactured an annual
amount of 6400 mewnds of indigo ‘cake’, valued at Rs
1,080,000, which gave employment to 82,000 people for six

= Hailey, ‘Prices of Gir and Cane’, p. 923,
= Cnied in 'Wast, Distesary of Ecomamis Preducis, 1, pt 2, p. 2.
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weeks of the vear.™ Another settlement officer calculated that
Aligarh produced over 4,500 maundr worth Rs 6Ggo,000 in
1880.™ [ndigo was mainly grown outside the sugarcane areas,
in parganas with a large share of canal irrigation, such as Khurja
{Bulandshahr), where indigo consistently took up around 20%.
of the kharif area (roughly 10% of the total cultivated area
between 1878 and 1885)."® With canal water available,
cultivators could sow indigo in the spring (when it was called
jamowwa) and cut it in August, which gave them tme to sow a
radi crop in the same field. ™

Because jamamwa raised the nitrogen content of the soil, and its
growing season was so short, the peasant's hushandry was
hardly disrupted.® But there was much criticism of the
manner in which the indigo industry was organised.®™ The
disappearance of indigo, in the face of competition from
synthetic dyes, according to one contemporary, was

not 1o be regretied. The way in which this indusiry is carried on here
ia very baneful to the country. The cultivation of the plant is foreed
and the produce taken at very low rates, so that the profits, instead of
being shared in any reasonable proportion among the producer, the
manufacturer and the capitalist, who ia useally the proprietor of the
land, go almost entirely 10 the laer. ™

# Upnr Fradesh Board of Revenue Library, Allahabad, Tahsil Hasdbook of
Bulandshabr Districy, n.d., p. 5.

™ Sk, Adigerh SR [188a), pp. gb-7.

% Rassemi af the A priosdisra Stansfice of Brinsh fadis efgoer, Tahle &

= Bioler, Bolsadstabe S8 (r8g1), vol. m, p. So. Shiurajpar perpasa, 0 Cewnpeore, pud
diwty 10.4% of ik bangar aren to indigs, Caunpese DG [ 0881, P 38 l'.‘:..-qp
staterienls hive o iendeney 1o wnderaae the exent of the crop, dinee 'heng cinl in
the rams, and replaced in the cold weather by 2 rabi cnop, 5t has very frogquently
estaped oty in the measuroment papery propemd during the latter seasom’
Ridsdale, Etak 5R {1874}, p. B

Bl Bee Che 4 above for detadls. Janma was commonly preferred in the Boab and
yielded, aooording o various estimates, cighty o 130 meunds of plant per aore.
Alrernacively, the calthvator could plant an sedi crop, planting with the rains,
cusring in September, and keaving the sramps in the grownd till the following vear,
whoeni & lnfi or rsioes crop would be denived from the same plant. The yield in the
first year would be abonr chree-quarrers of thar of fsmawsa, but abeat the same the
Eallovwing vear, thomgh the land was nos aveilable for wse i the rald. W, Passpblal
o Tndige, prp. w50

= O canal officer scegitscal as to the agmoaliural, social, and pryvchologicad value ol
1h:ﬂupwuw.ﬂ¢nd,hhuhdm:dlkﬂimm agaleat indigo
eultivation s [RE siyp 4, B 10A

= Belandhakr fHE (1gog), P55
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Indigo undoubtedly made a lot of money for landlord-
capitalists through their factories, and the very way in which
the industry was organised meant that the scructure of benefits,
and the secondary effects, were different from those emanating
from sugar production in the districts to the north, But there is
much evidence to suggest that the crop impinged upon the
cultivator far less than critics implied: indigo cultivation did
not interfere unduly with wheat production; nor was the
grower, it appears, without alernatives - occasionally very
lucrative — in disposing of his produce. Such factors are
impartant in explaining the greater prosperity of the indigo
districts of the Doab compared with the povertv-stricken east.,
Although for a large part of the nineteenth century indigo
was mainly produced by Europeans — particularly in Bihar and
Lower BengalP™ — the balance shifted as it spread westwards
into less productive regions. While ample canal water
encouraged plant growth, much of this growth was useless stem
formed at the expense of the dye-producing leaf, which tended
to be of an inferior colour, ™ The quantity and quality of the dye
were inversely related, with the Doab producing a large volume
of low-priced indigo.™ High-cost European ventures faced a
precarious existence in this marginal area, often operating
outlying factorics only when high prices made it profitable to do
s0. While, around 1890, Europeans contributed slightly more
of the indigo leaving Benares division than did the Indian
factorics (6,515 mannds against 5,750}, in the Doab the latter
accounted for 24,000 maunds alongside a European woral of
9,120.* Some ventures, such as that of Michel at Dasna
(Meerut), whose modern factory had a capacity of 500 maomdr
per season, were well established;™ but many hopeful
European schemes went the way of Messrs Mercer and
Company, who purchased 32 villages in Bulandshahr but

B Want, Fanphls o fealige, p. 43 L P pﬂl;l.l;lﬂ-.'.].,.ﬂ..:rtruh.tll P11,

= Watt, Paspliet on [ndfge, p. 97, Thia is reflecied in the relatioe prices frdched by the
finished product: @iing the fgaces & (87081, Tirhut indigo appears so have been
worth 23-40% more in Calouna then Doab cake, with thas of the Bensres division
enpoyving & 15-20'% margin alsa. Ol ‘very seldom’, reported Duthie and Fuller]
did the Duab price come o within go® of the Tirkut ke, Duthie and Faller, Fisld
and (rawden Crepe, o, p. 47, 1t appenre aleo from the figures than when demand fell, the
easeem producers tended to hodd ther prices beiter than those in the Doah.

A Wate, Pamplide’ an fadige, p. 4u = Swlandidatr DNF [1gos) po 94



Coanal irrigation and the dynamism of the western U'P 535

found the operation unviable and sold out to the local large
landlords, many of whom had already set up indigo factories. ™

The main problem encountered by Europeans was the
margin between their costs (estimated at Bs 125 per mawnd) and
the costs of Indian manufacturers (around Rs 85 per maund).
European costs were higher, William Crooke explained,
because indigo could

only be grown profitably for any length of time by proprictors.
Besides the great influence which a landlord has over his cultvators,
hie is able 1o utilise his collecting establishment in the work, and can
use them for other purposes when the work is over. There ia none ol
the home farm cultivation which is the rule in Bengal 79

Admittedly the European producer, with better equipment and
closer supervision, could obtain a better price for his product
than his Indian counterpart, who looked ‘more to quantity
than quality”;™ but he could never escape the fact that he was
operating in a marginal zone, vulnerable to market fluctua-
tions, and Europeans were reluctant to commit themselves wo
the Doab in the manner in which their counterparts involved
themselves further east. In Bihar and Bengal, indigo was
cultivated directly by capitalists (‘planters’) on land which
they owned or leased from zaminders; whereas in the Doab,
factones purchased the plant from the cultivator at a price hxed
at the time of sowing or delivery. The badni system initially
suited both cultivator and factory - particularly the cultivator,
whao got an assured buyer for an otherwise uselesa crop, Duthie
and Fuller estimated that, around 1880, most indigo was grown
pnder the dodm system. Normally the actory bound itself in
March=April 1o purchase the plant at a price fixed upon, and
paid an advance to the cultivator to seal the bargain. As the
cultivator was frequently hard-pressed to find the cash 1o pay
the apring instalment of his land revenue, such an advance was
particularly tempting to ham. The price was obviously below
the likely competition price, but so long as it was not below Rs

= Jdverat DG (1H76). pp. g0l 1

e Crek Fo0 [ Bgh, Appeadix o p. 13, See Wanr, Pamphiet en fadige, pp. g2-5, for &
de.pp'ipﬁrn ol thee nrganisution of production ik Bengal; and C.M. Fiher, ‘Planter
and Prasani: The Ecolespical Context of Agrarian Unsest om the Indigo Planaticns
af Morth Behar', im Dewey and Hophine, fmperinl Togeer, pp. 10441,

B Aligark DG {£875), P 473
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1618 per 160 maynds, Duthie and Fuller considered, the system
was ‘not more objectional than that followed by the govern-

ment in furthering opium cultivation’. There was, however, a
more disgturbing side to this system:

One of the principal obgects of the factory in making advances 15 often
not 3o much 1o armange for & crop in the present as to gain such power
over the cultivator as will enable it to compel him to indigo om its
own terms in the future. Very frequently, th.cug: in the first
agreement made with the caltivator the plant is priced at a favooarahle
rate, but a stpulation is entered binding him down to deliver ot less
than a certain amount of it which is often knowingly fixed at an
impoasible figure on penalty of forfeiting of to 5 imes what balance
there might be againat him. With the chance of obtaining cash down,
the cultivator pays but Litile heed o the stipulations of & more
contingent nature, and hence a single bad season may invalve him in
ohligations w0 the factory ... The power thus acquired over a
cultivator may be used either to compel him to grow plant at the
factory's will, or o sell it at a price much lower than it would
otherwise command. That these are solid advantages may be judged
from the fact that the value of a factory is often estimated by the
amount of cutstanding debes it has, or in other words, by the degres to
which surrounding cultivators are under obligations to it,5%

The badmi system could be seenm at its worst in the
south-castern parganas of Bulandshahr, and especially in the
Chhitari estate during the 1880s. When the owner, Kunwar
Abdul Ali, “fell under the influence of his advisers’, notably
Chaudhri Ashfak Husain, rents were forced up and an indigo
factory established. Factories were commonplace among the
Bulandshahr samindars: "Tt is not considered that the owner of a
canal village gets the full benefit of his property unless he works
an indigo factory in it', observed the Settlement Officer.® But
cultivators an the Chhitari estate were pushed to an ‘unknown
extreme’, and forced to cultivate indigo on

all their outlying ficlds except the swampy or dry sandy lands where
the crop would not grow | . - which disturbed the whole conditions of
agriculture, unduly restricted the area of maize and other coarse
foodgrains on which the people subsiat, and threw such strain on the

BT [bathie and Fuller, Fisld asd Garden Cregir, 1 pp. 48-g.
¥ Thas example is trken from MCE, BOR, vanfm, 140c), Ser. 2, T. Sioder, AR Tabail
Eburja ({Bulandshahr), 188g, pp. 55-4.
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cultivators and the canal, that the tillage of indigo itsell became
imperfect and unprofitable, ™

Even the low price paid for the plant (around Rs 17 per 100
maunds) was not credited to the producer's rent until some
months after its delivery.

Omn the face of it, then, the system operated in a way which
enabled the zaminder to channel a larger portion of the
agricultural surplus into his pocket, and to enhance the value of
this surplus through manufacturing processes. On this
interpretation, the canal was a useful instrument for increasing
the exploitation of the peasantry by the indigo-planters. Yet
this conventional picture is almost certainly overdrawn. The
balance of forces was by no means everywhere so decidedly in
favour of the zamindar—capitalist as the stereotype ol unyielding
exploitation would suggest. Two related conditions were
necessary for the system to function in favour af the
ramindar—capitalist: the factory-owner had to be able 1o
maintain his monopsony purchasing position over the sup-
pliers of plant; and profitability had to be maintained. While
the price was buoyant and the seasons good the producing
arrangement worked well for the Factor, although even in the
best years he had to write off some bad debts and face losses
where rpols sold some of their contracted produce on the open
market.”™ Being near the geographical margin of indigo

; production, the Doab was especially sensitive to bad seasons
and low prices. In George Watt's words, 'If the Calcutia rate
for indigo drops and bad seasons intervene, the weakness of the
system manifests itsell. The mots abscond or are sold up, and
the Factor iz left with a ledger full of debts which there is no
hope of ever clearing.’" The dangers inherent in the advance
system became acute as the factory’s monopely was under-
miined:

With the inereass in the number of Bactories in the disiret the market
for plant becom et of course much wider, and it then becomes poasible

14 Tt was mot always the case that the progricicr managed the indigo Bactarie himaeld,
Oime of the Chhitari factories; a lange one at Gangagarh, was et in 1587 ton bemia,
The Rair credited the oultivators for their plant st the mte of B 15 per 100 mausds
deliversd at the factory, obtaining R gz himsell from the ke — & figure wiich
Imctuded rent of factory and ‘other convensenoes’. fhid.

mh W, Pemphler an Jndipa, p. 43. i
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for & cultivator o grow indigo uniettered by agreements and torely on
obtaining & good price on the competition of one factory against
gnother, This ts the system known as Medbbarid or 'good bargain', so
named of course from the cultovator”s point of view. In a district
where factories are numerons, the difference between the price paid
for badei and for Heskbharid indigo is very great; when the former is
contracted at Bz 18, the latver will often sell for as much as Rs 26 per
100 iy, 7

Another authonty confirmed that while Rs 2o per 100 maunds
was a common but low rate in cases where advances were given
{and carriage undertaken by the manufacturer), ‘Rs 25 o278
got when the pof carries for himself, or when he sells at his own
option at harvest. [n one instance, so great was the competition
hetween two rival factories for plant that Rs 52 and even Es 4o
were given for 100 maunds.*"® Within the confines of distance
constraints and bevond the attempts at extra-market influence
and collusion by powerful local zemindars, competition was
inevitable, given the relative freedom of entry into this kind of
m:.nul'aﬁuring acti'.-ity Further, independent cultivators were
a.l'hra:.rs in a position to benefit from khushbharid arrangements,
since a manufacturer would generally wish to run his cap:ta] at
full capacity to minimise the fixed cost element in unit costs,
Even where competition between factories was absent,
therefore, the factory would run a dual price system on plant
supplies 50 long as the higher-tier price allowed a positive net
revenue effect.

Faced with occasional heavy losses as indebted cultivators
left their villages and settled elsewhere or sold their indigo to
the growing number of competing factories, the badni system
fell out of favour in many areas, giving way in the 18808 to cash
deals at harvest.™ Duthie and Fuller, in fact, traced ‘the
gradual increase in the prosperity of a village, or its gradual
recovery from the effects of a series of disastrous seasons, [to]
the increase of the area under khush-kharid at the expense of that
under badni plant’.” The higher-cost European ventures were
particularly affected by the rapid increase in the number of
factorics which was undermining the badni system. By 18g0, for

1 Rl p. g0 = Wright, Memorasdim o Apricalfur, p. og
¥ Wart, Pampdlal o Inafige, p. g4
= Dathie @nd Fuller; Fisld and Gardm Crage, 1, o 48,



Canal irrigation and the dynomitm of the western UF 999
example, Sikandarabad fefril (Bulandshahr) had 48 factories,
Anupshahr 44, and Khurja 28.7 The planter became, in F. N,
Wright's words, *but one bidder against many®, so that ‘indigo
no longer pays European factories in the North-Western
Provinces, and the place of the old squire-like planter has been
taken by the native capitalist’

But there was more to the decline of badri than an increase in
the number of factories, There waz considerable freedom of
entry (at different levels) in the actual processing of the plant,
and the independent cultivator was free to choose among a
number of alternatives when he decided how to cultivate indigo
and how to dispose of his produce. It 15 this fexibality, in
addition to the competitive situation, which explains why the
crop was ‘largely cultivated voluntanly’.™

Many cultivators built vats in which they steeped their
indigo, producing a coarse dye (£achfa ril) which they then sold
to the factories for final processing. In pergans Marehra (Etah),
‘almost every village [had] its factory’.®™ Where conditions
permitted, small-scale capital accumulation evidently took
place in the indigo industry: *Even the tenants spent money in
building pairs of miniature vats on the borders of their fields."=
For cultivators not involved in small-scale processing, there
were other ways of increasing returns from the indigo fields.
Frequently a cultwator cutting for his own rough manufacture
by vats wounld only cut half as much plant as he would have

‘ done for the factory, leaving the stalks for seed. Doab seed was
highly prized by Bengal planters, and an extensive trade grew
up, mostly despatched from Cawnpore. The trade was in the
hands of Calcutta brokers under contracts to supply a certain
number of factories with the seed they required; and the fairly
inflexible nature of the season’s demand made the price subject
to violent variations, ranging from a normal level of around Hs
6 per maumd to a very profitable Rs 42, which gives some
indication of the inclastic nature of the demand invabved ™ The
2 Sulasdrhshr DG (1o, 54 The wtal figure for Afigarh waa put at 151, el

Sikandra Rao possessiog gi. Afjpark DG Brsh poars.

) Caunpeers DG (1881 ), o rog.
& NWPRC Rev,, April eBEs 7, F.N, Wright {Meerur Codir, |} a0 Dir. of Agniculsure.
i Radmfale, Eish SR (18i74], p. 1840, uh Caonmpare [ {1000l p. 43-

= e, Pamphled on fadips, p. 45 Wiight's estimutes, based e faleby low prices asd
average viclds snd on the cultbeasar s opiisg B che sale of folly susond of jana and
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balance of bargaining power was not, therefore, as unevenly
tilted as has been thought = which makes the reference in a
Cawnpore revenue document to the ‘deplorable loss the
peasantry has suffered from the failure of the dye indusery’
mare comprehensible

The canal as the principal source of dynamism

Through enhancing the peasant’s ability to utilise more fully
his available resources (by saving labour and bullocks,
extending the range of cropping options, and reducing some of
the risks his production was constrained by), the external input
of canal irrigation had an immediate impact wpon productivity.
The very fact of the spread of canal irrigation, at the rate of
50,000 acres per year from 1860 to 1920, provided an impetus o
growth through allowing the redeployment each year of
millions of labour-hours away from well irrigation into more
intensive cultivation and related processing and trading
activities, In addition, however, because the canal was (as was
demonstrated in Chapter 4) ultimately a labour-using techno-
logy, it perpetuated the historic conditions of labour scarcity in
the tract — conditions which in turn constituted a botileneck to
exploiting more fully the potential of the canal. The dynamism
imparted by the spread of canal irrigation was thus enhanced
by the encouragement it gave to the development and diffusion
of 2 chain of small-scale labour-saving complementary
innovations, of a techmical, biological, and organisational
nature, which enhanced each unit's capacity 1o work its land
and successively pushed back the production frontier. But the
canal did more than simply create the appropriate technical
conditions for expansion: it plaved a central role in the
moulding and gradual adjustment of institutional structures in
the west into forms broadly attuned to growth and to coping
with change.

five mawner of seedd, put the price rocoived at Ba 47, With the costs of prodsceion <
including imputed labosur costs and rent - being B 29 {canal "Susk') and Ra 53
(canal *lifi"]. the estimated prafit would be B ey and B oo respeciivedy, 'h'ng:‘hl,_
Mimorandvm on Apriceliare, pp. 2950,

587 [P Bev., Jan. tgos, 53, Bevenue Beport and Assessment Bepeori off Tabuil Bilhaor
(Cawnpare).
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It is certainly true that the canals were initially routed
through a region of especially favourable conditions for
adapting to canals and to extending commercial farming, It
was pointed out in Chapters 5 and & that the canals were only
minimally under the control of the state — neither the pricing
mechanism nor the canal bureaucracy effectively directed the
use and distribution of canal water — and, with pricing levels
fixed 50 as to allow even the poorest regions to use water, very
large surpluses were reaped by tracis with appropriate
physical, economic, and social characteristics. The canal was
thus a boon to the fertile districes of the Upper Doab, where, as
Professor Stokes has pointed out, abundant land and scarce
labour had given rise historically 1o the predominance of direct
cultivation by owner—cultivators as exemplified in the Jat
bhatachara villages of Meerut division. Substantial peasant
proprictor umits proved ideal vehicles for the kind of petty
accumulation which was suited to the vechnical circumstances
the canals brought with them — particalarly when set against
the backdrop during this period of upward price movements,
expanding communications, and a decline in the share of
output expansion taken in land revenue,

It is the role of the canal in consolidating and enlarging a
class of medium-to-large peasants which links techmical factors
with the development of institutions favourable 1o growth in
the western UP. The canal, in reproducing conditions of
¢ persistent labour scarcity (amd thus the highest retums
direct cultivation wsing family labour), also permitted the
cultivation of relatively large holdings, Bhaischara villages were
among the first to receive water, and these populous
communities were quick to spill over into sparsely populated
surrounding {zamirdar) estates opened up for cultivation by the
introduction of the canal, Viable tenants were initially scarce;
holdings were often in excess of fifteen acres and rents were low,
Conditions of production, for the reasons given, so favoured
these peasant units that they were able to resist (either
individually or collectively) subsequent encroachment upon
their cultivating rights (and attempts at rent enhancement)
when land became relatively less plentiful and when their
wealth became obvious, The realities of tenure were thus
conditioned over the period by economic and technical
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circumstances favouring the medium-to-large peazant cultiva-
tor,

Similarly, the marketing structure increasingly came o
reflect the distribution of economic power within rural sociery.
The competitiveness of the marketing system in the western L'P
was a reflection of the autonomy of a large proportion of the
surplus-producing peasantry, and of the fact that wheat
cultivation was especially facilitated by canal irrigation.
Generally independent of creditors and traders — and often with
his own means of tranaporting his produce — the substantial
Meerut peasant could exercise choice in his marketing
decisions and thus exert pressure not merely for the modernisa-
tion of marketing processes but for & more compettive
enwironment overall. In the context of a technological regime
favourable to growth and to individual peasant units, therefore,
the degree of peasant autonomy and the competitiveness of
marketing structures were mutually enhancing. Markets,
credit, and transport all came 1w reflect the underlying
economic structure — of which the canals were so crucial a part
= of productive resources; rather than being concentrated, they
were spread among a relatively well-off and independent

antry.

IT the canal was instrumental in bringing about the new
conditions in the western tract, it was not only the canal villages
- por the renowned agriculturalist castes — which benefited.
The non-canal villages could not isolate themselves from the
changes taking place in their locality. They could, for example,
benefit considerably from the external economies arising out of
the expansion of commercial activity, and in ways other than
by directly tapping the wealth of the canal villages through
offering services such as carting. Pakka roads conveying
surpluses from canal areas also reduced marketing costs for
many dry villages, thus increasing returns to cash-cropping.
The recrganisation of marketing facilities 0 encourage
self-marketing also benefited cultivators in the dry villages. But
there were external diseconomies as well. Factors of production
were increasingly priced on a regional basis as market relations
spread, and these affected the dry farmer, who had to pay high
rates to labourers to prevent them from moving to the canal
villages or uwrban centres; whose stock-rearing and mainten-
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ance costs had risen as the canal caused cultivation to expand
and grazing areas to shrink;™ and whose rented-in fields
adjacent to canal areas now involved a higher rental due to the
increased cultivating and rent-paying capacities of canal
villages.

It is this dual effect — of potential benefit and actual cost -
which helps explain why members of castes hitherto undistin-
guished as agriculturalists should have responded energetically
in one locality, while their caste brethren in other areas showed
little inclination to alter old habits and practices. Instances of
improved economic performance are not, as many settlement
officers believed, to be explained merely in terma of the example
provided by the high farming found in the villages of the Jats.
This should not be dismissed as a contributory factor, but there
were more tangible forces at work.

The Jats were indeed legendary for their skill as cultivators.
This skill, and a complementary value system which tended to
mobilise family labour resources more effectively than in most
other castes, accounted for their terraced ficlds in the
ravineland of pargana Puth, where they produced ‘the richest
crops on what the Pathans would call “barren wasie' "2
While the less numerous Jhojha and Rawa castes possessed
similar characteristics, others = such as Gujars and Rajputs —
inherited a different set of social traditions, skills, and ways of
making a living. These traditions had been formed in an earlier
¢ time, and were consigtent (i.e. so as to be viable) with the
conditions of that time. They now confronted the contradic-
tions between their social organisation and their objective
circumstances in an age of profound change. If the potental
returns to adjustment were significant, so were the costs of
retaining their former patterns of activity. Comparing the
kkadir zone of Meerut's pargana Loni with the canal-irrigated
upland, W.A_ Forbes pointed to the effect which changed

B A e by BOR member G, Thormhill, relating io gerganss Chaprauli, Barwot, Poth,
and Sarwwa, llustrabes one other important foroe towards thiss *5ir H. Efliot's
expectation that @ "pominal” jumms would act my an incentive o cultivazion has
beeen disappoinged, becanse the land yields as moch as the indolent zemindars care
fioe i graxing rends. It is desirable cherefore thet soch o Gir rest o oaloreahle area
sbrould B auseswed, as willl compel samindars o bring it under cubivaties or tranafer
ln te those wha will do se' Incleded in Buck, Mersd SR (1874}, p. 71,

= W AL Forbes, Puth Pargana Beport, 1867, p. 19, is Buck, Maeuf S8 (1874}
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circumstances had had upon the pastoral Gujars: ‘The Goojurs
are the chief owners of the land on the lower Fver tracts, and
nothing can be more backward than their present condition as
far ag agriculture goes, but on the high lands we find them quite
a different race: here they vie with and are certainly not
surpassed by their Jat neighbours.™ The Gujars’ response,
however, was clearly not irrespective of tenunal circumstances.
Forbes again: “The spirit of industry is working rapidly
amongst even the unsettled Goojurs, wherever the cultivaring
communities hold proprietary rights in land,. ™

If the new structure of returns also encouraged service castes
to take to cultivation themselves,™ it appears to have had a
similar effect even upon fakirs in the locality: in pargang
Baghpat, two whole estates and a part of a third were ‘owned
and cultivated by Goshaens, who, having dropped the habits of
their religious order, drive the plough and farm as highly as
their Jat neighbours'. The latwer informed the Settlement
Officer that the "ex-facqueers’ had thriven ever since they *filled
their houses — that is, taken wives to them ™

The cost of labour, growing competition for land, and
growing population (and thus subdivision) all put pressure on
the ‘non-agricultural” castes to adjust to the new conditions, as
is clearly suggested by Table 8.9, Even where the canal rajbafiar
did not trace their way into the tracts containing the
non-agriculturalist castes - as in the Rajput areas of
Muzaffarnagar's Thana Bhawan and parts of pargena |hinj-
hana - signs of such pressures were clearly apparent to
settlement officials.™ Frequently, those caste groups whose
gocial saystems made them slow to respond to the new cir-
cumstances found themselves surrendering the initiative to the
more adaptable Jats and their ilk, with the result that they were

B fhid o3 i Nhid

2 '] phwerved through the district [that] ibe mechanics and lowest castes, wisa in the
alden days never thought of bolding land, sre found as lapdlonds . . . and we heve s
carpenter, a blacksmath, a butcher and a presser of oil in car lis." M, p. Ba. .0,
Mdiller reports the same tendenoy in pavpam fansath. MCER. BOR, v, rgic), Ser.
g, J.00. Bilber, AR Tahsil Jansath {L'plansd Porteon) (Muzafarmagar), t8do, p. 50
See abso WWP Bew, Feb. 18qa, Ay

W A, Forbes, Baghpat FPargana Ezpnl'l. 1870, p. 62, i Buck, Meenar S8 (1874},

= MOCE, BOR, vin/m, r4{c). |- Singh. RER Tahsil Rairana {Muamffarnagar), rgeo,
P4
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increasingly squeezed out of the prime areas.™ The ‘Jat's
readiness 1o pay a higher rent than the average cultivator’,
according to one official, had the effect of improving the
standards of cultivation ‘even among castes which [were]
usually indolent and unskilful’; even the Rajput showed ‘less
pronounced views than elsewhere on the indignity of labour®, ™
That astute observer W.H, Moreland was himself convinced
that the increased cost of labour was ‘reacting to a certain
extent on the social customs’ and that, “speaking generally, the
higher castes [were in the 1g9108) probably doing more work
than was formerly the case”.’™ Again, the cultivation standards
of the Chamars appeared to vary according to the circum-
stances in which they operated ™ What qualitative evidence
there is does tend to testify as to the relative behavioural
Aexibility of different castes when faced with new circum-
stances.

Such condivons contrasted starkly with the expenence of the
castern districts, where technology was comparatively static.
There was no significant modern input capable of sufficienthy
affecting economic potential so as to prise open the social
and economic structure. As population growth are into the
margins for adjustment, attention became fixed upon the ever
more meticulous layering of consumer entitlements as an
alternative to the investment of resources in capital accumula-
tion and increased productivity. The institutions were a bar to
' progress because the advantages of change for those controlling
the key assets of land and capital were never significant enough.
In a static environment = and one displaying a marked absence

1% Land was cerainly under cultivation by the best cubtivarors @ Khstaull and
Jamsach, for rxampde. [ats, Bawas, and Sands were oo be fiund in Kharauli’s sk
traces, while Rajpoe were 'chiefly fand in nferior villages on the hanks of the
river'. MCR, ROR, relc], S8er. 7, L.P, Barma, Hendbook of Pasgaas Khavauld, ¢,
18ga, o B In Jaessth, Gugars, Bafpuns, asd Shatkhs wire obotreed ‘mosily o]
occugry the poor exmies 1o the sowbowes®, MOR, BOR, avic), Ser, 5, L.P, Barma,
Handbaonk of Pamgass [ansath, ¢ 1850, po g

™ Lane, Musefamapar SR {1g1], po 7. Forbes noted filty vears carfier the “altered
character’ of Ragputs bn Dasng, whish had shonily bofore roocived camal water,
Farbes, "Memsorandum upon Astertaining and Frang Rares', p. 4, in Buck, Mem?
JR {1874).

o7 Agrimiture of the UF, p. 148

™ Ser 0. W hphn,“ni{fﬁmuli:hi, Tohaii Bhengoom, Maivpen Qv
{Alkhabad, 1gogl; p 5.



a4 Canal irrigation in British India

of external economies — those in a position o influence the
pattern and rate of growth responded rationally to a slowly
deteriorating population/resource situation by trying to wring
more oul of the existing sysiem.

The western districts therefore constituted an appropriate
technical and institutional environment for maximising
peasant production. It was important that the nature of the
technology, in preventing possibilities for scale economies
conducive to polarisation, reinforced the landownership
pattern which favoured peasant cultvators., The umit of
operation remained limited in size and this, plus the ultimately
labour-using consequences of labour-saving technology (in
that the canal and the other innovations permitted more
intensive cultivation), guaranteed a widely spread distribution
of income, There is more to this issue, though, than a
straightforward question of welfare. It is quite clear that the
very nature of growth is important to the achievement of growth
itself. In the case of the canal districts, independent owner—
cultivator units, able to capture the increasing returns to
production over the period under review and to apply the
small-scale technical innovations which came forward to meet
their needs, were the ideal vehicles for achieving high
productivity levels and growth. The stimulation to local
expansion and diversification in general was related closely 1w
the particular multiplier effects emanating from an agricultural
sector characterised by small units.™

Ironically, when today’s growth models are looking maore
and more at the nature of the growth process, it seems that the
historical experience of the western UP contains useful lessons
which become even more relevant as the nature of the Green
Revolution's growth = with its polanisation of holding size, its
impact on employment and output structure, and so on -
becomes more apparent. Moreover, it is ironic also that the

A good buiber-diay comparisan b Tabsan, whoot sgricaltural developmant (sven
umler the fapanese, bat cerfaialy since the carly 1940 haz beon structured aroand
an ouncr—cubtivator peasand system with policics designed toimpeese the returna bo
the agreuliaral producer, not s much through Enprovng the sgriculiaral terms of
trude as by encouragimyg the spplication of small-scale technological advances. See
3. Ranis, 'Equity with Growth in Taiwan: How “Special'' is the “Bpedal Cas"¥,
Werld Dvelajomant, viz g (1078), pp. 4og-od.
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technological input which had been dismissed as a ‘costly
experiment’ should have been so central not only as a driving

force behind the prosperity of the western UP, but to the very
notable diffusion of those benefits.
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Career outlines of engineers importani in the formalive phase of
canal irrigation development

Baird Smith, Richard (ifiH-81). Madras Engineers, 18564 Bengal Enginecrs,
1B, Colomel, Assastant g0 Cautley (v} em BJC, 1Byo-5; Supermbrndens of EJC;
1Rga-#0; Sikh War, (8456, 1 Bgi—g; larlough in Earpe, during which commissiones]
'hrﬂmﬂﬁmwwﬁlcn'pﬂmfﬂhfﬁfﬂh. tH50—g; Depury
Superintendent of Canale, NWF, 1853-4: Direcsor of Ganges Canal asd Superinten-
dent ol Capals, NWF, 185~ defenie of Roorkee apd Chied Engineer in Dielhi assaulr,
1857-8 {brewet Licutemant-Colondd, 1858); Superintendent-Generad af Trrigation and
Oificinting Secretary to G FWIY, 1B35-61; investigation of 1B6o—1 (amine, 1561,

Baker, William Erskine |s508-81). Bengal (lster repamed Fowal) Engineers,
1fiz6-77. General; KCB, 1870, Assistant on Deelhi Canal, 1Bzq—-56; Saperintendent of
Dh=lki Canals and Sind Canals and Forests, 1Bqf-g5; Sikh Wars, 1845-6; Director of
Ganges Canal Works, 1lyg=8; Secretary to GI FWD, 1igg-r; Military Secretary 1o
Indis Oifice, e8zg-6a; member of Coundl of Tedia, 1861-75,

Brownlow, Hemry Alexander (tBqr=1g14). Beagad Enginesrs, tiyn-B6 Lisusmmanr.
General. Indian Mutiey, tH57<8 (brever Major); Execative and Supenimoending
Engisreer, Including remedelling of Ganges Canal, 186o-q; furlough, 186g-71; Chief
Engimeer, NWPED lrriguton Depl, ifya-8a; Inspecine-General af Dvigaton and
Diepiiny Srereeary o Gl FWID, (B85

Cauntley, Proby Thoman [ iBoi-71). Bengal Arallery, sfag-gy. Coloanel; KER, 185
Apsastant em reconstruction of Deih Canel (EJCH 1Bey-) slage of Bharatpus,
56 Supermtendent of EJC, 183i—45 projection and construction of Ganges
Camal, 1836—44; Rarlowgh and study of ydrasdic works in Britain, Ialy, asd Egvpe,
18y5-8; election to Fellowship of Royal Society, t846; Direcior of Canals, NWF,
18yf~gy; preparation of BEeport on the Ganges Canal Works, 1A55-0; member of
Comndl of India, A6

Cotten., Aribur Thomas {Boy-ga). Madray Enginesrs. tBig-77. General; KO8T,
1866, Asssinnt Engineer, north coast of Cevion, 16izr-q; ecpeditionary force to Burma,
18zg4-6; lrmggation Engineer, Madras FWD, including plasming and execution ol
Canvery works {18z8-g6 ), Godavan asdnals { 1840-55], and projecaed aslest an Krlshng
River; retivement from official service, 186 projent comsodast 1w privees conal
pompanies, 18-, volvement In comreverslal sxchange with Cautley (g,
1Big-5; mctive ln intermiteest campaigns foe (reigazion extensien in lodia, 38590,

Craftom, Jemes |iBaf-1508). Rergal Engimeers, 18y4-8e. Limenani-General,
Exccutive Emgtiers, incliadig assbsmng i Dyss (4] I conssrustion of (Upper) Bard
Doah Canal, tﬂqﬁ—jﬂ; Farlosgh, 1 BGo-g; ﬂ'ﬁﬁ#lir‘ hprﬁnlndh[ Engimu:r, EJC,
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rifia-y; preparathon of Koo ar e Caingpo Gasal, 1By, Ghiel Engineer, Pongab
Irrigation Depa., including design of Sirkind Canal, (854-74; drafiing of ¥eorih India
Canal and Draimage Bl {Act VI of (B33), 1859—3; Inspretor-General of lrmigation
and Depuiy Secretary o G WD, 878

Diyas, Joseph Henry (1804-68], Bengal Engincers, 1ly)-60. Licwtenant-Ciolonel
Construcnion of [ Upper) Bar Dosh Casal, (Hy0—3; Officee-in-Charge, Pumjab Canals,
1By7—n; Redough, thsg-6n Chicd Engincer, Punjab Trrigason Depr, 185y Chaed
Engineer, NWP [rr':p::il:m l:h.-pl-. 1By,

Greathed, Willliss Wilbserferes (18206-78]. Bengal Engimeers, 1844-76. Major-
General; CH, 18yg. NWF lrrigation Dept., afiyi—52; Sikh Wan, sfyS-5; furlough,
18—y Cansalting Engeneer, East India Railway extensons, Allahabad, 18s5-7
daatingisked nailitary mle during Indiam Mutiny and i Chins campasgns, 18576
{brevet Licalenant-Caolonel, 1863} Assssiant Miktary Seorctary 10 Home Guards,
186 1—6; Chief Engineer, MW lrrigation Depe., 1867 72; farlough, 1872; major rolein
constraction of Agra Camal and LGC, (B35

Moncrieff; Colin Campbedl Sooti (183f-1016), Bergel Engineers, 18565, Colone;
ECEI, igoq. Indian Mutiny, 1857-8; Executive and Superiniending Engineer, NWTP
Irrigation Depe., tBgg=77; Chiel Engineer, Barma, 187%-89: Under-Secretary for
Pubdic Waorks, Caira, 18i3-g2; Under-Becretry of Swace for Somland, 18gz=-1g90%;
President of Indisn Irrigation Commission; 1ga1-3,
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APPENDIX 2

ﬂmﬁmﬁw nﬂﬂ__}u‘it ﬂf.!ﬁa! tmpaci qundi trrigalion upon crop
patierns

Stepwise multiple regression was employed apon Kol village data o examize the
effect on individaal t.rn-pl.l.ud combinations of crops of the F:I]-l:rm.ng:m:lrpmd-ml:
variables: the respective proportions of n.c.a. under camal irrigation, well irrigation,
andl peraenis-ar-will, and fvor isdices of ransport oats involved in marketing. The
rransgrrt cosl varlables raeged from simple road distance measores 1o (2} the main
mmrked an ,ﬁ.l-c'ﬁl.rh and (k] the nearest raibway swatien, w0 more sophiszicated cost
catimates of transpen o these points which ook sccoant of the propomion of each
ey ever faur difleremt el qh.l]ll-p elessifcations based ca the manad-mile coies
prevaibing for each type of rosd. Dairisg the exesclie s mepwiie subigle regresson
{in wrich the comgiuter systematically selects from & basch of variabes those which add
muost to e explanabory power ol the cquatin Mhhplhmm-&m by ome ] the canal
variable was consistently brought e fiesd, and in most instances the nclusion of 5
secand variable caused the F statistic for the eguation w8l The ﬁrlh'-'luglzl:lulﬂud
resales thos represent the linear refstionships between the cmp and canal varahles

Regreision analysii of @ sample of 74 canal and well villages: summary of
output®

= =
Diependent variabls Varkihle X,

{erup area) Crrnglag amllicient R F statistic
Crmmercial erops® 08 Canal = 0,35 0.1 L76.3
leadige .46 L .06 434:3
Wheat 7236 - EOOTY n.51 13.6
Mmize Imig n =I5 0.54 uiig. 6
Harley

(alome and moced) 2oy g 0.1 qa.1
Dhefeald a4 W =g 0,70 b
Baid .75 o =l .64 gk i
Karif irre n = oan i 5 T3

R
* Sagnifscant a1 the goua® bevel,
* Agprogate of whest, sl sugarcans, snd cotton.

Cotrom, the chiel bienfmsh orop in well villages, showed wo sysiematic refaticemhip
{even & nrgull.-r.- ame] either with the camal-rrigated area or with the well-irmgaied
ares, The well vasiabls, in fao1, was nos sigmificently eelared o any of the dependent
warishics,
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Ouantitetice analysis of the impact of crop freigation 351

Given the mbegraved nstare of the crop pastorns, i did soem Beely that multiple
regressicn would produce restricied asd fragmentary results, and posssbly miss some
more complex relationships irvolving growps of vadables, To test thin a programme
was chosen which amalyses the cffcct of o s of mdependemt varinbles upon another ses
of dependent variables, produring a messure of the overall correfation between the two
sety and indicating the relative importance of each of the tcomponents within the s,
Canomiral correlation anabysin in designed b achicve this by deriving a Fnear
combination [rom sech of the fwa sets of variables in soch 8w that the correlation
berween the two lisear combinations s maxamised. When the dependent [orop)
variables were placed against the set ol imdependent variables, the canal variable was
overwhelmingly dommmane. Just aver 45% ol the variance in cop acreages was
acroanted for by this variable alone in the sample of 74 villages.! This resalt should ot
be surprising, givem the imtegrated pature of the crop patierns. The variatons in
imdnvidual crop coefficienity, in fuct, confirmeed the essential pattern shown in the above
tabde im 1erme of the crops most alfecred by the anal, When a nerrcanal sample of 122
willages was examimed in the same way, the eigemalue, or measure of the varance in
crop aeveage scoousied for by the well area, was a low ooged ? Panly, of course, this
refbrein the Errater naccuracy of thse well irvigarion seatires, bot it mostly mireors the
Eact ihal wrll aregation was of Bmited imporeance in determinlag crop pateerms .

"Chi-square: 18559 ¥ Cha-sequare: 38.56.

1 The method af anabysis, igs resalts, end its implications ane dealt with in more decail
im L. Stope, ‘Feasant Agnicaliure An Analysis of Production Decermisane in
Pargama Kol (Aligarh, UP.) igoo-ot”, paper presemied ab ke Seeond Mew
Fraland Conference on Asian Studies, Universicy of Canseshory, Clhrfsrehurch,
May o977
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frrigation of major crops a3 a percentage of tolal area irrigated by
canal

(average for 1902-3/1504-5)

Uppet Easterm Larwer

Gunges Jumna Granges Agra

Casial Canal Camal Canal
Wheas e 0.4 5 L
Cither poldi Tood crops 175 T 154 B
Bugaresne 194 ] ] N |
Rice L g 1.9 -
Cotton Hoy L & Fret]
Indign 2.5 - 1.5 -
Maizc uh ol E =
Cither cropa ] B.g LN k]
Total imgated area
[iriennial average BBg,335 1qomd 737528 BET.500
in aores)

Smrre: Comppiled from [RE sgor-5 oog-5.
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GLOSSARY OF INDIAN TERMS

agail: sirain of sugarcane

Ahir: caste name; relatively low-caste cultivator—grazer

amin: suboverseer, subordinate official

amicul; weir

arna; one-sixteenth of a rupee

arhatin: commedity broker, commission agent

aiarki: indigo planted with the rains and cut in September

badni: crops pledged by grower at fived terms in exchange for
advances

batd: account book

batswert: noxious weed which favours dry conditions

bajra: species of millet

Baluehi: name of Balochistan wibe

ﬂmr@n‘: arakble IJ.FE:.nd. ]:ll.i.ﬂ, a% digtinet from khadir qu] o TTVErain
land

Faria; small-scale trader, moneylender

. bamfara; itinerant trader, cattle-dealer

bara: ficlds immediately surrounding village site

badai: disision of crop between cultivator and landlord; payments may
be in kind or in cash

bazar: marketplace

begar (bepari): compulsory free labour services by tenant or low-status
villagers to landlord or powerful villagers

Behea: wype of sugar mill

ll.l_',l'n'm:: h:rlvl_!].' and grarn {q-v.:l raaxed

Bel: small-geale siugar E.-tlnr].'

beldar; labourer on channel maintenance

beapari: itinerant local trader

beri; baskets of split bamboo, used for hifting canal water

bhaigchars; coparcenary tenurial form in which the revenue demand is
apportioned among village proprietors on some principle other
than anmcestral shares, usually on the basis of cultivation

Bur: light, sandy anil

Bifpra: siraw

353



154 Crlossary of Indian ferms

figha: unit of area; the srandard revenue fgha in the NWP was
five-eighths of an acre

bokra: village banker

takAar: fever

dare; rice grown during the dry season

Bowrea: caste name; nomad given o lawlessness

chakra: two-wheeled bullock cart

Chamar: caste name; leatherworker, labourer

chaprassi [ehuprasies ) artendant

chart! fndder

charpay. wooden frame bed with webbang

choudbri: headman of village, guild, or caste

Chauban: name of low-status Rajput (q.v.| clan

chaukidar; watchman, patrol

chaupai; four-wheeled bullock cart

chaupall village assembly hall

erove: ten million

dal: 1ift rrigation

dauihn: thin desi (q.v.) strain of sugarcane

desic indigenous, local

dhan; common rice

dhaur: relatively high-yielding surain of sugarcane

ahrmkli: well worked by hand using a pulley

deab: area between rivers running roughly parallel; plain

defaili: double-cropped land, bearing two successive crops in the
course of & vear (normally a bkarif {g.v.) and a rale (g.v.) crop)

dumaiz soil of stiff loam

durkjast: kofaba (g.v.) application

Sakir: religious mendicant

Jailzna: charge realised at harvest time

alz! hived carrier

garoliz brushwood lining of kacbha (q.v.) well shaft

pouban: highly manured felds lving close 1o village site

ghair-maurest; tenant-at-will, statlutory tenant (lit, without hereditary
land rights)

phar; land i the form of a shallow wough

phat; lnnding place

Choshi {Goshaen): name of Muslim casie of the Punjab; pastoralist,
miilkman

podowm: warehonse

gofai; wheat and barley mixed

gram: pulse grown during raki {g.v.)

Gujar: caste name; grazier

gul: village water-course

gur: cakes of unrefined sugar made by boiling ras (g.v.)
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hag: right, fee

har: outlying land

hareoaha: labourer formerly of cultivator suatus

Misab: loan account

ttraraama: formal agrecment

itfakadar, suboversecr, subordinate official

Jamia: revenue assessment on holding

Jamorea: indigo sown before the rains {with the aid ofirrigation) and cut
iri tiene to allow a rabi [q.v.) crop o be sown

Jarhen: transplanted rice

Jat: caste name; cultivator

el shallow depreasion, pond

Jhagha: caste name; cultivator

jil!.p: cultivatar who EI:I:]:IIHEI.'.:. labevar wath another coltvator

Juar: species of millet

kachha: temporany; earthen; lacking substance

Eachhi: caste name; relatively Iow-caste culiivator

kaohli chini; refined, whitish Boury sugar; also called bhand

kepas; cotton not separated from the seed

karahi: boiling pan for rar {q.v.)

karinda: agent, manager

khadir; valley, Aood plain area

khallassi: sailor

khand: refined, whitish Aoury sugar; also called kackld chind

Ahandrari: small-scale sugar refinery; manufacturer of coarse sugar

kharifi growing season of crops harvested in autumn

khasra: official fieldbook compiled at tme of village survey

khataund: final statement of irrigation dues for village

! khatre: grain slorage pit

Ehetbat; unconsolidated or scattered land partitions

khudkasht: leased-in land cultivated by proprietor

khenti; indigo crop obtained from stumps of previous vear's plants;
also called rotoon

khneskkiarid: It “good bargain’; agreement made at harvest Gme, as
opposed to badni (g.v.) system

kiari: field compartment made up of low carthen ridges

kili: aystem of well irrigation employing two ramps per lift and
allowing more than one pair of bullocks to be used at one time on
the same ifi

kist: revenue instalment

kolaba: rrigation outlet serving village or part of village

kolhw; traditional bullock-driven sugarcane-crusher

kothi: establishment, such as factory or storehowse

kumbar: potter

kuitkar: alluvial formation of limestone
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Kurmi: caste name; relatively low-caste cultvator

lager: syatem of well irrigation employing one ramp and limited to one
pair of animals per lifi

lakh; one hundred thousand

{akkar: roller fashioned from a tree runk, wsed i ficld preparation

lambardar; officially appointed representative of village

makajon: merchant, moneylender

malbak: record of village cash payments

mulbak-nalr; water-course account

Mali [Malee): casoe name; low-casie gardener—cultivaior

mindi: regular market

manfha: middle-quality land

maund: unit of weight, roughly B2 pounds

mrurun: ooCupaney stalus

motg: water-hoarding bed of clay

muddud, obligation of community or landholder w supply labourers
for public works

mutadalam: headman; mansger af vﬂla.:g: FmPriI:lar:,r bqld'}'

mungi: fine rice

munshi: recorder-clerk

naEdf; river

naghy: hamlet, village

Mahan: form of bullock-driven sugarcane press

naib-ziladar: deputy ziladar (q.v.)

rasran gift from tenant to landlord

mil: dye

rulla: drainage line

Cracke: caste name; migratory carthworker

octred: municipal levy on incoming goods and commodities

paimana; standard volumetric unit of canal water, regulated by
module of the same aame

painth; periodic market for group of villages

pakke: permanent; substantial; of sold matenal, such as masonry

paleo: single preliminary watering

pandii; learned Brahman

jpamni: coarse grass commaon in the Doab

pareka: statement of irmigation dues for individuals or irrigating
Erou

prgana: nldliaminhtra:li?: subdivision of & kil (g.v.)

Pathan: name of Muslim casie

patla: cngagement 10 pay revenue

pailidari: system of tenuare in which the land is Barmed in severalty and
the revenue demand apportioned by kin group according to
ancedtral shares

fatwart: village accouniant
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Pamera: matiock used in canal excavation

pice; onc-gquarter of an anea {g.v,)

pounda; variety of sugarcane, mainly eaten Taw

pur: leather bag, used for Lifting well water

Purbeah; caste name; migratory earthworker from Ouwdh

rabi: growing scason of crops harvested in spring

rais; notable, man of position

rajbaka: distributary channel of canal svsvem

Rajpat: caste name; warrior, landholder

ras; How of water

FiEsT SUEATCANG Juice

ratt; well worked by hand wsing & weighted lever

ratoen; indigo crop obtained from stumps of previous year's plants;
also called khenti

Rawa: caste name; culbivator

reh: saline deposits on or near the surface of affected ficlds

med: cultivator, peasant

Bani: caste name; relatively low-caste cultivator

saretha; variety of sugarcane distinguished by its comparatively high
juice content

seer unit of weight, one-forticth of a meard (g.v. ] or aboul two pounds

Shaikh: name of Muslim caste

sheter: unrefined sugar made by boiling rar (g.v.) and by stirming
occasionally during cooling period

shrgff traditional banker, broker

sir: land held by a zaminder (q.v.] under title of personal cultivation

siapar; twenty-five per cent interest over a single six-month season

surnat; craft of inflated boffalo skin, used by canal officers to inspect

/ headworks

surnaimalle: swimmer who pilots & sems (g.v.)

Taga: caste name; landholder of Rohilkhand

fakant: official advance to cultivator from public Tunds for agricultural
purposes

talukdar: large landowner

fabel= Fﬂ'lﬂd:l! I:'ll:nureul':.m_;.!rd..! {qv],ur outlets on & section of a
refbaka, in order to conserve supplies

fait; grass mat

tehsil: administrative subdivision of a district

tehsildar; subordinate official of revenue administration in charge of a
tehril (o)

Thakur: caste name; warrior, landholder

thela; four-wheeled bullock cart

thokedar: a|::;pnjn::f within village responsitile for guls (g.v.) and tolabas
g

far: l’u:rqw or fAush irrigation
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tulwi: weighment fecs

tumeri: elongaved gourd forming a crude lifebelt placed under the chest

whi: sugarcane

wil gariz camel cart with large rectangular cage

wear: barren land, usually affected by alkalinity

eparabardt: list of days and part-days on which each cultivator is
permitted to take canal water

samindas: landowner, of varying size

camindari: property of a somindar (g.v.)

silader: subordinate official; head of local branch of canal administra-
Lidaty
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