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IRRIGATION AND CROP PATTERNS IN THE
PUNJAB 1887—1947: APRELIMINARY VIEW

M. Mufakharul Islam

Irrigation, particularly canal irrigation, has long been recognized

to have played an important role in Indian agriculture under British
colonial rule. In a way this is clear from the fact that the Indian
‘nationalist spokesmen who were critical of railway construction by
the foreign government gave unqualified support to investment in
canal-building activities.! On the other hand, members of the
colonial bureaucracy used a plethora of superlatives to describe the |
canal system in appreciation of its critical role in augmenting
agricultural production. Echoing their sentiment a commentator
has recently characterised the canals (along with the railways, laws
and civil service) as the ‘“greatest monuments to British rule”.?
However, though much has been said about the importance of
irrigation on a priori considerations, the working of the irrigation
system and its impact on the agrarian economy and society has
remained under-researched. Till recently the only study of this
subject constituted a section of a book on the Utter Pradesh by
Elizabeth Whitcombe.® As far as Punjab (which had the highest
proportion of irrigated area in India) is concerned, there is hardly
any publication on the subject even though a wide range of-quan-
titative and qualitative data are available on the working of the
irrigation system and related subjects. This paper is an attempt to
delineate the broad features of one aspect of the impact of irriga-
tion in the undivided Punjab — changes in the crop-mix over time.

The area of investigation thus selected for this paper derives its

'importance primarily from three considerations. Firstly, irrigation
does not increase crop production only through the expansion of
cultivated area and improvement in yield per acre, but also by
promoting the transfer of resources to the superior or more valuable
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crops. This explains why inquiry in this latter area is usually regar-
ded as a major aspect, sometimes even the starting-point, in formal
benefit-cost analysis. Secondly, the contemporary observers diffe-
red in formal benefit-cost analysis. Secondly, the contemporary
observers differed in their perception about the specific nature of
the changes in the crop production sector likely to follow from
canal irrigation. Thus, the nationalist spokesmen believed that
irrigation works would increase food production in the country and
- in this way help prevent famines or scarcity.* Indeed, it was on this
assumption that they favoured a diversion of public investment in
this field from railway construction. On the other hand, the
colonial administrators remained more or less convinced that
canal irrigation would (and actually did) promote the increased
production of more profitable cash crops.® Many historians have
taken the same view. It would then be worth investigating whether
- cashcrops fared better than the food crops or vice versa. Finally, an
inquiry into the changes in crop pattern in response to an assured
water-supply is likely to shed some light on the nature of peasant
behaviour, a subject which has generated intense debate among
the economists and historians.

To begin with, the main developments in respect of the irri-
gation system in the Punjab province may be mentioned. During
the period 1887—1947 sown irrigated area (including double-crop-
ped area and area in which harvest failed) increased at the rate of
1.60 per cent. per annum.® On the other hand, unirrigated area
declined by 0.32 per cent and total sown area expanded at the com-
pound rate of 0.45 per cent. In terms of percentage distribution,
the proportion of irrigated acreage to total cropped area increased
from one-third (33.0%) during the decade ‘1887—1896 to a little
over one-half (52.2%) during the last decade. Thus, by the closing
years of the colonial rule Punjab came to possess one of the largest
irrigation system in the world. Rates of change in area irrigated
from different sources can not be estimated for the entire period
without some major adjustments in the date.” However, the under-
lying trend is clear enough. Thus, whereas irrigation from govern-
ment canals expanded at the rate of 1.80 per cent during 1907—

1947, area irrigated from wells (all of which were in the private
sector) increased by 0.84 per cent per year. This means that at the
provincial level irrigation from government canals can not be said
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to have replaced well-irrigation. Some substitution did, however,
take place in respect of irrigation from private canals, tanks, streams
(which declined at 0.23% per annum). The disparity in the per-
formance of canal-irrigation and well-irrigation is shown more
clearly by the changes in the percentage distribution of total irri-
gated area. Thus, the proportion of area irrigated from government
canals increased from 35.6 per cent in the first decade to 70.6 per
cent in the last. On the other hand, the proportion of well-irrigated
area declined by half (from 49.9 to 25.6 per cent).

We propose to indicate the impact of irrigation on crop-com-
bination by comparing trends in total irrigated area with the trends
in (irrigated) acreage under individual crops or groups of crops. Of
course irrigation is only one of several influences on production
decision: population growth, transport development, changes in
relative price and institutional factors would impinge upon decision-
making to such an extent which would confuse the impact of
irrigation on changes in crop mix over time. However, some broad
trends can be gleaned from the proposed comparative: study. For
this purpose 13 crops have been taken into consideration. These
are: wheat, gram, barley, bajra, jowar, maize, rice, tobacco, sugar-
cane, cotton, linseed, sesamum and mustard. The last three crops
have been grouped under oilseeds. On the other hand, rice, jowar,
maize, barley and bajra have been treated both individually and also
as belonging to one group of minor cereals. Finally, estimated rates
of change have been presented for (a) all the cereals and pulses and
(b) the main cash crops (i.e. cotton, sugarcane, oilseeds and
tobacco). While the cash crops were raised primarily for sale, those
under (a) were grown partly for sale and partly for domestic
consumption.? The relevant statistical data have been drawn from
the Punjab Land Revenue Administration Reports (for the period
up to 1900/01) and the Season and Crop Reports (for the subse-
quent period). Of late the quality of the crop statistics of the
Punjab province has come under close scrutiny by several scholars.?
We have not concerned ourselves with this question in the present
paper. Some adjustments have, however, been made in the data
(including those on the different sources of irrigation) for the fact
that till 1900/01 the North Western Frontier Province was a part of

Punjab. Secondly, data on crop acreage relate to harvested area up
to 1905/06 and sown area thereafter.!?
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Estimated rates of changes in irrigated and unirrigated acreage
under crops are presented in Table I. These show that there was a
marked disparity in the performance of the two groups of cash
crops and the foodgrains, irrigated acreage under the former group
increasing much faster. In other words, all the cash crops taken
together increased their share of the total irrigated area over time,
{rom 13.6. per cent in the first decade to 17.9 per cent in the last
(Table 2). On the other hand, the shares of the minor cereals and all
foodgrains declined over the successive decades. Their share in
unirrigated area also declined, but at lower rates. Thus, there was
decidedly a trend towards a shift of resources to the cash crops in
response to an assured water-supply. The same trend is underlined
by two other developments. Firstly, the decline in the proportion
of unirrigated area devoted to this group of crops was more marked
than in cereals and pulses. Secondly, whereas proportion of un-
irrigated area under cash crops remained stable during the depre-
ssion years (1926/27—1935/36), there was a slight increase in the
case of irrigated area. Indeed, the proportion of irrigated area under
cash crops reached its peak during these years.

It may be argued that as yield per acre may also have been in-
creasing at faster rates and some of the crops in this group (i.e.
sugarcane) commanded a higher price annual rates of expansion in
irrigated area or-its percentage distribution are likely to underesti-
mate the performance of the cash crops or their importance in total
crop-mix. Yield figures for almost all the crops considered in this
paper are available from 1906/07 onwards. These data suggest that
yield per acre of all cash crops taken together was really increasing
faster. But the inclusion of the differential in yields and prices do
not improve the picture to a significant degree. In other words, the
_ share of cash crops production in total crop production remains
- about the same as in the distribution of irrigated acreage (Table 3).

Thus, performance at the aggregate level corroborate the view
that irrigation would or did promote cash crop production. But
when we look at the trend rates of individual crops the picture
appears to be more complicated. Acreage under oilseeds declined in
absolute terms and that under sugarcane lagged behind the expans-
ion in irrigation. Thus, the fact that as a group cash crops fared
‘better than foodgrains is due to the marked increase in the irrigated
acreage under cotton. Among the foodgrains, gram acreage expan-
ded much faster, but expansion rate in irrigated acreage under
wheat, the most important food crop, and the minor cereals was.
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TABLE 1

Rates of Change in Crop Acreage and Yield

Crops Acreage (1887-1947) Acreage (1907-47) Yield per acre (1907-47)
a b a b c a b
Total sown area 1.60 P 1.39 30 b3 e ~+7
Wheat 1.18 ~.28 82 00 .39 26 00
Gram 2.79 .56 1.9% — ¥ 31 .35 -~ 74
Maize - =96 by 25 17 15 —.06
Barley —1.16 1 '—EA8 =70 —1.95 1.56 =32 —.48
Jowar —1.68 —2.05 =116 —.98 —1.08 .20 —.38
Bajra 2.91 .65 3.34 i 1.09 —.34 —.36
Rice 1.55 1.00 1.2 —.16 1.2% .20 A48
Minor Cereals .38 —.b6 1.04 —.09 .26 =02 =101
Cotton 342 196 2.88 = 28 2.16 1.78 141
Oilseeds s ~1.16 ~.54 1 00 —80 .18 e 4
Sugarcane 1.07 —.66 1.18 1.8 .99 rdsS .04
Cash crops Tisamr | —1.38 1.99 ~1.29 1.08 .86 23
Cereals and pulses 1.05 —.40 0.99 =11 31 00 L

Note: (a) Irrigated, (b) Unirrigated, (¢) Total



42

; PIpN[2UL ST D110} L06T/906T WOI]
BdIe pajesiuiun jo uoniodoiq (q) ‘eare pajesuu jo uonnrodoid (e) ‘Saj0N

8% 44 €8 89 1€ St 5 61 9V6T/LE6T
(4 Ly é8 8¢ 6¢ 14! g 6 9€61/LC61
¥S G¥ €8 19 62 < | 9 0 926T/LT16T
09 6¢€ €8 go 6¢ LT L *LT 9T6T/L06T
19 oy IL IL LT -GG L PT 9061/L68T
L9 €€ 68 SL 9¢ LC 8 1 9681/L881
q e q e q e q e
sdoiap) [ejo], sas[nJ 73 s[eaia) s[eaia)) Jourpy sdox) yse) s1ea X

Pakistan Journal of History and Culture, Vol. IX No.l, Jan.—June 1988

adea10y pajedun jo uonnqrysi(q adejuadiag ur saguey))

CI1dvVL



Irrigation and Crop Patterns in the Punjab 18871947 43

TABLE 3

Percentage Distribution of Qutput by Groups of Crops

Years Cash Crops Minor  Cereals Foodgrains
a b a b a b
1907/1916 17 8 20 28 83 92
1917/1926 21 8 18 28 79 92
1927/1936 21 7 17 26 7992

Note: (a) Irrigated crops; (b) Unirrigated crops

much lower (Table 1). Decline in the proportion of irrigated area
under the foodgrains deserves emphasis because this was accompa-
nied by a decline in unirrigated area in absolute terms and popula-
tion was growing at the rate of 1.2 per cent per annum.!?!

The question that now needs to be addressed is: what caused
these variations in the performance of the individual crops? Accor-
ding to one view, first propounded by the nationalist spokesmen
and subsequently taken up by the Marxist and neo-Marxist histo-
rians, is that the production of commercial crops (usually under-
stood as crops raised primarily for sale) was a forced and artificial
activity in India. It is presumed that the farmers would have pre-
ferred allocating more land to foodgrains to feed growing population,
but they were coerced by the landlords and moneylenders to pro-
duce cash crops.}2 Interpreted in the context of the subject under
study and the trend rates presented earlier on, this would mean that
cotton acreage receiving water-supply expanded faster than irri-
gated foodgrains because of the operation of institutional factors.
This view has been challenged by anumber of historians and on
the basis of positive relationship between the acreage of crop and its
yield and price' — one author has argued that it was really market
forces which led to the expansion of cash crop acreage.!® One
would be tempted to argue that this will be valid also in the case of
Punjab. Firstly, as Raj Krishna has shown, the Punjab farmers
responded favourably and significantly to the changes in the relative
yields and prices of different crops.}* Secondly, trends in irrigated
acreage under cash crops seem to have been positively related with
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those in yields. Thus, while a decline in oilseeds yield was accom-
panied by an absolute decrease in cropped area, a marked improve-
ment in cotton yield as a result of the introduction of new varieties
saw a rapid expansion of sown irrigated area. Between these two
extremes a moderate improvement in the yield of sugarcane led to a
similar increase in irrigated acreage (Table 1).

It is, however, worth emphasising the point that a positive
response to changes in relative yield (and price) of a Crop or group
of crops may not necessarily have been out of a free choice by all
the different section of the farmers. There was a marked disparity
in the distribution of agricultural land in Punjab. Thus, the rich
farmers who constituted 155 per cent of the agricultural popula-
tion owned 61% of the land. On the other hand, the small peasants
owned only 12 per cent of the land though they formed 58 per cent
of the population.!?® Moreover, a preliminary survey of the avail-
able data indicate that such disparity was more marked in the canal-
irrigated than in the rain-fed areas. The view that there was some
institutional compulsion on the production of cash crop errs in-
asmuch as it underestimates the freedom of the surplus farmers in
taking their production decision. on the other hand, we seem to get
a different picture about the response of the small farmers. Firstly,
these farmers were almost perpetually in debt to the moneylenders.
Secondly, in Punjab the proportion of land cultivated by the
tenants-at-will increased!® from 32% in 1890 to 48% in 1932, Part
of the cost of production in such cases was met by the landlords
and their rental demand varied from 25% of the produce.! 7 Thus, it
would be reasonable to assume that these landlords and the money-
lenders (particularly the agricultural ones) intervened in the produc-
tion decision of the tenants and their intervention was in favour
of those crops which were more profitable in terms of higher yield
or price. In other words, the response of these small tenants may
not have been altogether voluntary.

To turn to the variations in the performance of individual
foodgrains, the impact of market forces is likely to be less impor-
tant given that the larger part of these crops were meant for on-
farm consumption. It is also worth mentioning that often the same
plot of land was sown with two of the minor cereals, or these were
raised along with one of the two main crops in foodgrains category
— wheat and gram. Moreover, the minor cereal and gram were
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mostly raised in lands which were cropped twice during the same
agricultural year. Thus considered, it is not surprising that there
were no significant trends in the yield of minor cereals, or any
consistent relationship between yield and acreage. As for wheat, the
available data do not indicate any significant trend in yield. But it
is unlikely that yield did rnot improve at all, for by the late 1930s
the larger part of wheat acreage was sown with wheat acreage. In
other words, as in the case of sugarcane or cotton, expansion of
irrigated acreage under wheat should also have been partly due to
the improvement in yield. Before concluding this part of the
discussion it needs to be mentioned that a fuller analysis of the
variations in trends in individual crops should also take into consi-
deration the changes in relative price. Reference should also be
made to the water-rates in canal irrigation, though these are
unlikely to have been a very important factor.

To summarise and conclude, as a group cash crops fared better
than cereals and pulses inasmuch as these crops increased their share
of irrigated acreage over the successive decades. However, the trends
in individual crops reveal sharp variations. In the case of cash crops
these variations were clearly related to the changes in yield. The
nature and extent of sharecropping tenancy and money-lending
operations suggest that there was a certain degree of compulsion in
the response of the small and tenant farmers to changes in yield
(or price). This element of compulsion should not, however, be
overemphasised in the context of the overall pattern, for the subs-
tantial farmers who had greater or complete freedom in respect
of their production decision cultivated the larger part of land.
Moroever, as mentioned earlier on, the expansion in irrigated acre-
age under wheat is also likely to have been parily due to some
improvement in yield. Thus, the view which seems to emerge from
this preliminary exercise is that irrigation led to a shift of resources
to such crops in the case of which it could cause/permit/facilitate
certain improvement in yield per acre.
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