
I n t r o d u c t i o n 

T H E history of well irrigation during the 
colonial period is a somewhat neglected one. 
This is in contrast to the study of canal-
systems, which dominates the literature for 
that period-1 Wells, however, provided the 
chief form of irrigation in many parts of India 
in the pie-colonial era,2 as they do again  
today.3 It was only during the colonial period 
and early post-colonial period that they 
suffered a temporary, and only partial, eclipse. 
It was estimated at the beginning of the 20th 
century that whereas government-owned 
canals provided water for about 41 per cent 
of the irrigated land of British India, wells 
provided for about 30 percent of the whole.4 

In 1949-50, figures for the irrigated area of 
the rather different land-mass covered by 
the new state of India showed government 
canals covering 34.01 per cent of the total, 
wells 27.49 per cent. Well-irrigated land 
exceeded government-canal irrigated land 
from 1971-72 onwards.5 

Elizabeth Whitcombe, in her study of the 
effects of British canals on agriculture in 
Uttar Pradesh (UP), shows that once the 
canals were built and canal-water became 
available, irrigation-wells were neglected and 
soon collapsed,* But what of the many areas 
in which wells continued to provide the chief 
source of irrigation throughout the colonial 
period? One of the few historians to examine 
such areas in any detail is Christopher Baker, 
in his history of rural Tamil Nadu between 
18S0 and 1955. He argues that the British, 
in seeking to turn agriculture into an 
instrument of accumulation, concentrated 
their resources on canal-irrigation in the 
deltaic regions of south India, neglecting 
i r r iga t ion in the uplands, wh ich was 
predominantly from tanks and wells. The 

only area in which there was any marked 
expansion in well-irrigation during the 19th 
century was Coimbatore, where the dominant 
Gounder peasantry had the resources to 
finance their own construction. During the 
first half of the 20th century, the advent of 
new pumping technology saw considerable 
growth in this sector over a wider area; in 
1900 wells provided water for about a Fifth 
of the total irrigated land of Tamil Nadu, by 
the second world war, a quarter. The 
expansion was however almost entirely 
financed by the farmers themselves; the 
government provided very little help.7 

In such a perspective. the resurgence of 
well-irrigation during the 20th century might 
seem like a victory of the small-scale and 
local over the large-scale, monolithic and 
centralised forms of water-provision favoured 
by the colonial state. Any celebration of this 
would appear, however, to be premature. 
This is because over the past 30 years, 
extraction of groundwater from wells has in 
many areas far surpassed any natural 
replenishment in the sub-soil. Many wells 
have as a result gone dry. Each year farmers 
have to bore wells deeper and deeper at 
greater and greater expense to obtain any 
supply at a l l To recoup the investment, the 
well-owner needs to sell as much of this 
water as possible to other farmers-frequently 
carried over long distances in pipes - so long 
as the well remains productive. Furthermore, 
in many coastal regions, the depletion of 
ground water has led to ingress by sea-water, 
so that wells become filled wi th salty water 
When used for irrigation, crop-yields decline 
sharply. The vicious circles thus created are 
having devastat ing envi ronmenta l 
consequences in many prime agricultural 
areas of India.1 

Beta Bhatia, in an excellent article on this 
problem as it exists in Gujarat today, has 
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There was a profound decay in water-harvesting systems during the early 19th century Gujarat, caused by 
political disturbances and later reinforced by colonial disinterest and ruinous rates of land-tax. Whereas in the 
past there were multiple forms of water conservation, the colonial period put major emphasis on wells, and its 
active encouragement to the use of mechanised pumps led to unsustainable extraction of groundwater since early 
20th century, Neverthelss, it would be untrue as has been argued, to attribute the current water crisis to 
commercialisation of agriculture accompanied by rise of so-called economic individualism during the colonial 
period. 

As this paper argues, the colonial rule did not destroy the traditional hierarchical 'village communities', but 
rather by granting property in land and rights to water, it modified as welt as strengthened their basis of power. 
It is this system which continues to deprive the rural poor from access to resources, and only recourse to a variety 
of local systems of water harvesting suited to the topography of particular area and controlled by those who 
need it, can do away with the inequitous system of water harvesting and distribution. 

argued that modem technology is the chief 
culprit. In the past, wells hardly ever dried 
up entirely, even in years of severe famine. 
Only during the 20th century has it become 
possible to bore deep tube-wells, and to 
pump the water out using submersible pumps. 
At the same time, an insatiable demand for 
water has been created by the green revolution 
agrarian technology, involving high-yielding 
hybrid crop varieties which need a massive 
amount of watering. The demand is satisfied 
by those who have sufficient resources to 
construct tube-wells and pump out and sell 
water to their neighbours. This has led to a 
gross over-exploitation of this natural 
resource, and. very quickly, a collapse of the 
whole ecosystem. The phenomenon appears 
to provide striking evidence to justify Garett 
Hardin ' s w e l l known 'tragedy of the 
commons' thesis-namely, that uncontrolled 
access to a common resource leads inexorably 
to its degradation.9 

Others argue that this has been brought 
about at a more fundamental level through 
the decay of village institutions which before 
colonial times ensured that natural resources 
were conserved. A n i l Agarwal and Sunita 
Narain beleive that t radit ional water-
harvest ing systems disintegrated and 
disappeared in large parts of India during the 
early colonial period. High rates of land-tax 
left no surplus for the effective maintenance 
of irrigation systems, and much land went 
out of use. They cite the example of the 
'ryotwari' areas of Madras presidency, where 
by the 1850s one-third of the irrigated land 
lay unused as it was unable to produce crops 
of sufficient value to cover land-tax demands. 
Land-tax began to be taken in cash rather 
than k i n d , so the economy became 
commercialised, with parasitic merchants 
gaining a hold over the peasants, causing 
further exploitation and regression. A l l of 



this hastened the 'destruction of the 
institutions that managed and maintained, 
through community participation, a series of 
traditional water-harvesting structures', 

Indian society imploded under this colossal 
impact Local people, having lost the control 
of their environment became increasingly 
alienated and finally joined in the plunder, 
and what were once 'community managed 
commons' steadily turned into 'free access 
resources'.10 

In a variation on this sort of argument, 
Uma Shankari and Esha Shah hold that in 
the pre-colonial period the state left villages 
free to manage their own affairs. A l l that the 
state required was that the land-tax be paid 
collectively. The British made individuals 
responsible for paying taxes, w h i c h 
undermined the corporate character of the 
village community, At the same time, 
common properties were annexed by the 
government, so that 'village communities 
lost control over them and gradually interest 
in maintaining them". Village communities 
were also deprived of the power to raise taxes 
to finance the building and maintenance of 
water resource systems, and neither were 
they able any longer to compel villagers to 
labour on such works. This led to a situation 
in which farmers developed private sources 
of irrigation! particularly wells and tube-
wells. The end result has been that: 'Every 
farmer dreams of having his own well and 
'doing his own thing1 . He then does not have 
to co-operate, adjust or accommodate with 
the other farmers.'11 

Others have seen the basic problem as one 
of the commodification of water. Chhatrapati 
Singh has argued that before the colonial 
period water was controlled according to 
customary law which, in its great variety, 
was in tune with local need. Customary law 
recognised communi ty , rather than 
individual, rights over water. Generally, there 
was no notion of selling titles to land and 
its water resources. Under the colonial rule 
of property, land, and the water on i t , was 
held to be a commodity which the individual 
title-holder could sell without needing to 
take into consideration the wider community. 
In effect, this meant that only those who 
owned land had a right to the water on it. 
In this way, all those who did not hold 
colonial land-deeds were excluded from 
access to water This, he argues, caused the 
collapse of traditional water management 
structures and led to the irresponsible use 
of the resource for personal gain.12 

There is another possible argument which 
is not advanced specifically by any of these 
authors, but which is implicit in the approach 
taken by ecologists such as Agrawal and 
Narain, who emphasise in their work the 
importance ' of general watershed 
management, Earlier methods of harvesting 
rainfall could involve building check-dams 

on rivers or channelling rainwater into 
reservoirs, so that water had time to soak into 
the ground and thus f i l l the wells. Al lowing 
a river to flood could ensure the same result. 
It can be argued that it was the decay of 
arrangements of these sorts which caused a 
decline in groundwater levels in many areas, 
and thus a drop in water-levels in wells, and 
even their drying-up. 

In this essay I shall examine these various 
arguments in the context of Gujarat. In this 
part of India there were no important colonial 
canal projects, and well-irrigation did not 
suffer any comparative eclipse. During the 
1930s wells accounted for over 78 per cent 
of the irrigated area of British Gujarat canals 
accounted only 10 percent." Irrigation was, 
however, extremely limited in the region as 
a whole at that time, covering only 2.6 per 
cent Of the total cropped area.14 It is likely 
that irrigation had in fact declined since the 
pre-colonial period. The general picture is 
one of deer and stagnation. New structures 
of land use and control had however already 
been forged which would determine the 
structure of a much-enlarged irrigated-sector 
of the post-colonial period. Despite the 
bu i ld ing of many large dams feeding 
extensive canal-networks, wells accounted 
for 74 per cent of the total irrigated area of 
Gujarat in 1986-87, as against 17 per cent 
covered by government canals ." The 
irrigation history of Gujarat over the past two 
centuries must therefore, of necessity, focus 
on wells." 

I I 
Pre-Colonial Systems of 
Water -Harves t ing and 

Conservation in G u j a r a t 

Gujarat depends for almost all of its water 
on the south-west monsoon which falls 
between June and October. Rainfall varies 
considerably between different areas. It is 
strongest in the south, where the average 
annual fall is often over 1,000 mm. Central 
Gujarat and the coastal regions of Saurashtra 
receive between 800 and 1,000 mm on 
average, while north Gujarat and the rest of 
Saurashtra receive between 400 and 800 
mm. Kutch frequently has less than 400 
mm.16 Rainfall records, which date back in 
a systematic fashion to only the mid" 19th 
century, do not suggest that there has been 
any significant change in rainfall over the 
past century and a half.17 The current crisis 
has not been caused by less rain, so much 
as by over-extractton and a failure to conserve 
the rain that does fall.11 

In the pre-colonial period, wells provided 
probably the single most important means 
for tapping this water for irrigation on a year-
round basis.19 Extensive tracts of fertile land 
in Gujarat were found in areas of deep alluvial 
soils which acted as a giant sponge, soaking 
up the monsoon rains. In most of such areas, 

water could be tapped at no great depth. The 
British, when they established their rates of 
taxation for wells in the 19th century, did 
not levy any tax on wells with sub-soil water 
40feet(12.19 metres) or more below ground-
leve l As this tax brought in substantial 
returns, this indicates that the sub-soil level 
was in most cases less than this.20Two British 
reports for Ahmedabad district of 1825 and 
1827, written less than 10 years after the 
colonial annexation of the area, provides 
details of the wells found in the area at that 
time. When water was found close to the 
surface, a rough, temporary well could be 
dug which lasted only for a season. When 
a deeper well had to be constructed, some 
sort of masonry had to be used, either of rock 
or brick. If the water was not so deep down, 
unhewn stones could be used without any 
cement to bind them together. This sort of 
well could be built by peasants without the 
need for professional help. Brick wells built 
by professional well-constructors could be 
sunk to greater depths. When such a well 
was built, an excavation was made up to a 
depth of 30 Paths' (about 12 metres).21' A 
large wooden wheel of the circumference of 
the intended well was then taken to the 
bottom of the pit to serve as a base for the 
bricks. The bricks were built up, using only 
some clay to bind them together. They were 
then covered wi th 'chuno' - a lime plaster 

- to provide a very substantial construction 
which could last for many years." 

Hove, travelling near Amod in central 
Gujarat in 1787, described a well built using 
stone slabs rather than bricks. These slabs 
had been brought at great expense from 
Bhavnagar in Saurashtra, which lies on the 
opposite side of the gulf of Cambay to Amod. 
Presumably, they had been carried by boat. 
Hove dropped a 17 yard (15.54 metre) line 
into the water, but was unable to touch bottom 
The well was 46 feet (14.02 metres) in 
diameter.23 This might seem large, but wells 
of this size appear to have been common, 
allowing for the erection of several water-
extracting devices around the edge. 

In many parts of Gujarat. such as in the 
north and the east, as well as in much of 
Saurashtra, there was only a thin layerof soil 
covering a rocky sub-stratum. Shallow wells, 
reaching down to the rock, could not provide 
a year-round supply of water. Here, it was 
necessary to dig through the rock to tap deep-
down springs. Sites were chosen with care 
and great skill by water-diviners- 'panikals' 
- who were paid for the service. According 
to a British observer: 'Their judgment is 
unerring, and many instances are on record 
of their practical ability. They can also 
generally tell at what depth the spring w i l l 
be tapped,24 In some cases the villagers 
themselves undertook such work as a long-
term project, hewing out the rock with a 
chisel. It could take up to 10 years to complete 
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the work. In some cases, blazing logs were 
used to split the rock,25 In the area around 
Damnagar in Saurashtra wells such as these 
were blasted through rock with gunpowder 
and lined with stone. F A H Elliot, who saw 
these wells in the 1880s, believed many to 
be 150 or 200 years o ld or more. The local 
people told him that they lasted hundreds of 
years. They were always ful l of water which 
was sweet and good for irrigation. Although 
such wells were relatively few in number, 
water was carried from them in channels 
often over long distances. Every farmer tried 
to gain a right to use some land irrigated by 
them,26 S imi la r ly , in the area around 
Champaner in north-eastern Gujarat, N H 
Beyt reported in 1880 that in previous 
centuries - but no longer- the area had been 
wel l known for its fruit produce: 'Its 
magnificent wells were stone built, square 
and round sunk deep into the solid rock, 
tapping inexhaustible springs, serving the 
purpose of irrigation.-.2 7 

Water was lifted from a well chiefly by 
means of a large leather bag - 'kos'. This 
was raised by bullocks, pulling a rope attached 
to the bag over a pulley erected above the 
well . At the top. the bag was emptied into 
a trough, and from there the water flowed 
into channels to the fields. There were two 
types of bag. One, the 'sundhiyun', had a 
trunk at one end so contrived that when it 
reached the well-head, the water poured by 
itself into the trough. This could be worked 
by one peasant with a pair of bullocks, and 
it tended to be used in wel Is of not more than 
about 10 metres depth. Small bullocks were 
adequate for this kos. The other, 'ramaiyo', 
was a larger bag without a trunk, made up 
from a whole bullock-hide, which could 
hold about 0,8 to I.4 cubic metres of water. 
The well-head was bui l t up above the 
surrounding land, allowing for a ramp to be 
built down which the pair of bullocks could 
run to make it easier for them to draw up 
this heavy weight. Two or three peasants 
were needed to operate this form of kos, one 
or two to encourage and guide the bullocks, 
the other to drain the water into the trough. 
As a rule, this method was used in deeper 
wells. The bullocks had to be large and 
strong. The depth of the well determined the 
amount of land which could be irrigated in 
a day, though about half an acre for one kos 
of either type was a rough rule. If a second 
pair of bullocks was available, the work 
could be carried out at greater speed, and 
more land could be irrigated.28 

It was common to work more than one kos 
from a single well . Wells were in fact known 
by the number of kos they could accommodate 
at one time. In Ahmedabad district in 1827, 
it was reported that almost all wells were for 
two or more kos and that four-kos welIs were 
common-" In Kheda district, some wells 
were able to take up to eight kos at onetime.30 

In the majority of cases, four kos could be 
operated together.31 In what would appear 
to be an exceptional case, a well near the 
south coast of Saurashtra was said to be 
capable of holding 32 kos.32 

Hove also described a manually-operated 
water-raising machine which consisted of a 
wheel five metres in diameter which was 
suspended vertically on four poles, with a 
rope ladder around the rim on which were 
tied earthen pots. The wheel was turned by 
human power: men sat on the cross-beams 
and turned the wheel with their hands and 
feet. Hove tried it himself, and found that 
it was not hard to move the apparatus. The 
pots emptied into a trough, and the water 
flowed from thereto the fields.33This device 
appears to be similar to the ancient water-
l if t ing apparatus known in Sanskrit as 
'araghatta',34 Irfan Habib has argued that 
whereas it was more efficient to lift water 
from relatively shallow wells using the leather 
bag technique, the device which used a wheel, 
rope and pots came into its own when the 
well was very deep." In Gujarat, kos was 
almost certainly used more widely than the 
latter machine, which suggests that most 
wells were not so deep,36 

These devices were used not only in wells, 
but were also found frequently on the banks 
of rivers. In Gujarat, the rivers had generally 
scoured out deep channels below the level 
of the surrounding plain, so that water had 
to be lifted to the level of the adjoining fields. 
The kos and araghatta-type device which 
Hove described were in both cases being 
worked on the banks of the Dhadhar river, 
in what is now Bharuch district. There had 
to be a vertical, or near-vertical, drop from 
the bank to the river if the apparatus was to 
be operable. In some cases, channels were 
dug in the river bed to bring water beneath 
a suitable vertical bank37 Or, alternatively, 
a pit - known as 'dhekudi' or 'oria' - was 
dug in the river-bed below a suitable bank, 
into which water percolated. As the banks 
were not very stable, and also as the rivers 
shifted in their beds considerably from year-
to-year, the devices were erected as a rule 
only temporarily. 

Reservoirs - "talav' - were important not 
only for direct irrigation, but also because 
they allowed water to percolate into the soil 
and top up surrounding wells. The Solanki 
dynasty, which ruled from Anilwada Patan 
in north Gujarat from 941 to l2l5,developed 
an extensive system of reservoirs in that area. 
V K Jain, using contemporary Sanskrit 
manuscripts. has provided a long list of them. 
To take one example, the river Rupen was 
diverted at Modhera to take water to the 
Karna Sagara reservoir at Karnavati (near 
present day Ahimedabad) - a distance of 
about 70 kms32. An early 20th century report 
on the Visnagar area recorded the evidence 
of a huge irrigation tank at Khandoran, by 

then in ruins, once fed by the Rupen river. 
The line of the canal taking water from this 
reservoir to Anilwada Patan could still be 
traced with ease.39 

Khasherao Jadhav, a Baroda state official, 
argued in a report of 1916 that the country 
of north Gujarat was best-suited for irrigation 
through reservoirs rather than through wells. 
The water was at a great depth, making well-
digging difficult. As the area was prone to 
flooding during the monsoon, the reservoirs 
constructed in the past were able to both 
check and store the water for later use. He 
felt that they should be restored.40 Evidence 
from the Solanki period suggests, however, 
that wells employing the araghatta lifting-
device were in common use in the area at 
that time,41 It is likely that the large reservoirs 
helped maintain the water-level in these wells. 
Once these systems had disintegrated after 
the collapse of the Anilwada Patan kingdom 
in the 13th century, the water table is likely 
to have fallen considerably, so that well-
irrigation became impractical using existing 
water-lifting devices. Only with the coming 
of modem pumps could this situation be 
reversed. The reservoirs, unfortunately, have 
never been reconstructed, and today the tube-
wells of the area stretch to prodigious depths.42 

Similar systems of irrigation were found 
in the kingdom of Champaner in eastern 
Gujarat, ruled by the Chohans in the 14th 
and 15th centuries. Reservoirs of all sizes 
were constructed, a l l o w i n g extensive 
irrigation in this region. After the fall of the 
dynasty in 1484 the works began to decay. 
By the 19th century only traces remained43 

During the Mughal period, the construction 
and maintenance of reservoirs appears to 
have been encouraged by rulers, but without 
any systematic planning of the sort seen 
earlier. Many very impressive ornamental 
reservoirs were built under state patronage, 
but they tended to serve the water needs of 
the cities which they adjoined, not being 
designed for irrigation use.44 James Forbes, 
who resided at Dabhoi near Baroda in 1777-
78. stated that there was generally a tank in 
each large village. They were enclosed with 
strong masonry, and their banks were adorned 
by banian, mango and tamarind trees.45 In 
Dholka Pargana, near Ahmedabad, reservoirs 
were used on a large-scale for irrigation. The 
countryside sloped gradually from north to 
south, and the reservoirs were constructed 
to take advantage of this natural feature. 
Their northern sides were hardly built up at 
all , while on the south there were large, 
strong embankments. The overflow from 
one reservoir thus t i l led the one below it.46 

Reservoirs could be filled either by rain 
or by flood inundation. Hove, while travelling 
in central Gujarat, saw many large reservoirs 
close to rivers which were filled from flodds 
in the rivers. A few were formed utilising 
river-creeks, with a bank being built to close 
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them off from the river, but most had been 
dug out with great labour. Their banks were 
built up above the level of the river bank, 
being planted with trees to strengthen them. 
A sliding sluice was constructed in the bank 
adjoining the river which was left open when 
the river was in spate. Once the reservoir was 
full of water- and in some years this would 
be to a level higher than the river banks -
the sluice was closed. Sluices in other parts 
of the reservoir were then opened, allowing 
the water to flow into channels which took 
the water to the fields. Strips of land were 
left between the fields, in which temporary 
channels could be dug to allow water to be 
carried through out the village lands. In many 
cases it was taken over considerable distances, 
being used not only for direct irrigation but 
also to f i l l wells. When the level o f the water 
in the reservoir fell below the level of the 
sluices, lifting-devices were used to raise the 
water into the channels. As the water did not 
have to be raised any great height, a 
considerable area could be irrigated in this 
way. Hove calculated that a 12 acre farm 
could be watered using an araghatta-type 
device in five hours.47 

Hove noticed that 'interceptions' were 
constructed on the river-beds during the dry 
season to encourage a rapid build-up of 
water during the monsoon, causing a 
maximum flood-potential.41 Cruikshank, 
writing in 1825, mentions similar dams, of 
mud, bu i l t across the Khar i r iver in 
Ahmedabad district, designed to encourage 
the flooding of the surrounding countryside.'' 
The floods served both to f i l l the reservoirs, 
and also to give the ground a soaking, 
providing sufficient moisture in the soil to 
allow a monsoon crop to be raised with no 
further irrigation. The check-dams and 
flooding also raised the water-table and 
filled the wells. This deliberate encourage-
ment and guidance of floods, appears to 
have gone out of use in many areas during 
the 19th century. However, as one colonial 
officer observed, inundation - if carefully 
con t ro l l ed - c o u l d raise crop-yie lds 
considerably.50 

I l l 
Po l i t i ca l E c o n o m y o f W e l l s i n 

P r e - C o l o n i a l G u j a r a t 

Wells were constructed either by labour 
f rom w i t h i n a v i l l age , or by hired 
professionals. In the case of shallow, unlined 
wells, the villagers themselves would do the 
work. Masonry or rock-cut welts were much 
harder to build, and farmers who constructed 
such wells on their land had either to carry 
it through as a very long-term project, as in 
the case of chiselling laboriously through 
r o c k / o r they had to hire skilled wel l -
constructors to perform the task for them. 
The latter were normally from a specialist 
caste - the ods. Ods were professional 

reservoir and well-diggers, and brick and 
stonemasons who have been found in Gujarat 
for at least a thousand years. An 11th century 
text refers to them as 'uddo'.51 

As the building of a masonry or stone-
lined wel l , wi th its elaborate water-lifting 
apparatus, was extremely expensive, the work 
had invariably to be financed with a loan 
from a merchant-usurer ('sahukar'). In the 
1820s in Ahmedabad district, brick wells 
were said to cost between 150 and 1,000 
rupees to build, depending on depth and 
width. It was reported that peasants never 
managed to find this sum from their own 
capital, they always had to borrow from a 
moneylender and pay at least 12 per cent 
interest.52 In effect, this meant mortgaging 
the future produce of the land, and perhaps 
even the well itself, to the usurer As this 
arrangement was of great profit to usurers, 
they were always keen to encourage well-
digging by their clients. In many cases they 
made arrangements with the ods to come to 
do the work, paid them direct, and entered 
the sum as a debt in the account of a peasant 
family." Because of this, the usurer could 
dictate the crop that was grown, invariably 
a high value irrigated crop, Peasant well-
owners were not in this respect tree agents. 

The financing of well-building by merchant 
capital would appear to have a long history 
in Gujarat. An inscription on a step-well 
(vapi') at Mangrol states that it was built 
in 1319 by Sodhala of the modh caste of 
merchants. A member of the merchant 
community who was also a minister to the 
Solanki rulers called 'vastupal' is known 
similarly to have built-wells, step-wells, 
reservoirs, tanks, and watering troughs at a 
number of places in Gujarat. According to 
one contemporary text he constructed 700 
wells and 465 vapis. Jain considers these 
figures to be 'highly exaggerated'.54 It is 
known, however, that merchants such as 
these provided loans on a large scale to 
cultivators, and it is most likely that vastupal 
provided finance for these wells in the form 
of loans, rather than constructed them 
personally." 

This tendency was reinforced in the 16th, 
17th and 18th centuries, as large parts of 
rural Gujarat became firmly embedded in an 
expanding all-India and international trade. 
Merchant capital helped to finance a large 
extension of agriculture throughout Gujarat 
to take advantage of this trade. Central 
Gujarat, rather than north Gujarat, became 
the core agricultural zone. Irrigated cash 
crops, such as cotton, rice, fruits and 
sugarcane were produced on a large scale for 
export to other parts of India and abroad." 

Wells were also buil t and owned by 
landlords to provide water for the tenants 
who cultivated their lands. A text as early 
as 906 A D mentions an irrigation well wi th 
araghatta maintained by a landlord, wi th 

skilled supervisors, four cultivators and 
female labourers.51In later years, landlords 
often financed the construction of such wells 
with loans from sahukars, In areas under the 
control of local rajput 'thakors' (landlords), 
there was a practice in which a sahukar 
agreed to finance the construction of a well 
on condition that the thakor agreed to grant 
them a share of the crop for a stated number 
of years. The idea was that the share would 
both pay back their capital as well as interest 
on the capital. The advantage to the sahukar, 
quite apart from earning a good interest, was 
that the arrangement would raise the 
productivity of the land, and thus enhance 
profits from their usury business over a long 
period. As the thakors themselves were 
invariably deep in debt to the same usurer, 
this arrangement strengthened the financial 
hold of the latter over the village.52 Thakors 
could encourage castes known to be skilled 
in agriculture to settle in a village of their 
estate by gifting them a well so bu i l t 5 3 

Although the building and maintenance of 
reservoirs required organisation on a more 
co-operative basis, this work seems also to 
have been organised largely at village level, 
being funded, if necessary, by sahukars, and 
with some encouragement being given in 
certain cases by rulers in the form of tax 
relief. As land-tax was generally paid by a 
village as a corporate group through a sahukar, 
this would have meant that the usurer would 
have administered the fund, with the village 
elites organising labour on the reservoir by 
subordinate villagers. For example, in Parantij 
Pargana, controlled before the colonial 
conquest by the Gaikwads of Baroda, two 
grants of Rs 50 were given by the state and 
'the murwary' (presumably a marwari 
sahukar) towards the cost of Rs 300 needed 
for repairing the Sujra tank.60 An early 
colonial report on Dholka mentions a talav 
watering 150 to 200 bighas of land which 
was kept in repair by an annual allowance 
deducted for the purpose from the village 
land-tax." In most cases, however, the day-
to-day maintenance was held to be the 
responsibility of villagers: according to 
another British source, there was 'a traditional 
and customary obligation upon the irrigators 
to do petty repairs'.62 

A l l of this points to a problem with one 
aspect of the argument employed by A n i l 
Agarwal and Sunita Narain to explain the 
deterioration of small-scale irrigation works 
under colonial rule; namely, that merchant 
capital gained a hold over the peasants only 
during the colonial period, and that this 
undermined the capacity of land-controlling 
farmers to finance such works. In fact, 
merchant capital was already embedded 
deeply within rural society, and it was this 
capital which was often crucial in funding 
irrigation works which raised agricultural 
yields and allowed for the expansion of cash-
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crap production. This continued to be the 
case during colonial times. Also, it would 
be wrong to believe that commercialisation, 
in itself, brought about any decay in well-
irrigation, for t h e r e was a considerable degree 
of commercialisation in the pro-colonial 
period. The reverse is almost certainly the 
case. 

In addition to the landlords and sahukars, 
the state had a strong interest in irrigation, 
as higher taxes could be collected from 
irrigated lands. This was the case as far back 
as the Solanki period. According to an 
inscription of 1287 for an area under the rule 
of this dynasty, a field irrigated by 'dhimada 
(probably a device for scooping water from 
a stream) paid an extra two seers of produce, 
one watered by araghatta paid an extra eight 
seers.43 Under the Mughals, there was no tax 
on irrigation as such; varying taxes were 
however levied on fields according to the 
crops grown. Fields wi th valuable cash crops, 
raised as a rule through irrigation, were 
assessed at higher rates." In the 18th century, 
land-tax varied according to the crop grown 
on the land. In the Chikhl i region of south 
Gujarat, for example, the marathas demanded 
Rs 8 to 9 per bigha for best rice land, and 
Rs 5 to 6 per bigha for inferior rice land.61 

In Dholka Fargana, the Gaikwads levied a 
tax of Rs 10 per bigha on irrigated land, but 
only Rs 3 to4 per bigha on unirrigated land.66 

Unlike in Saurashtra, these taxes were paid 
in cash. Local officials had considerable 
discretion over tax assessment, and it seems 
to have been their practice to encourage 
we l l - cons t ruc t ion by g ran t ing tax 
concessions. In the Ahmedabad region, for 
example, it was common to waive the tax 
on a 'rabi' crop raised through irrigation 
from a recently-constructed wel l , The 
concession continued until the tax exemptions 
were held to have equalled the cost of 
construction.67 

I V 
Owners of Well Water 

SAHUKARS AND BHAGDARS 

How was the water from welIs distributed? 
Was it considered to he 'owned' by the 
farmer or landlord on whose land it stood? 
Was it sold in any way to other cultivators? 
Or was it shared between those whose lands 
lay around the well? 

I have not been able to find any very 
adequate evidence on this matter. There is 
however a report of 1885 relating to the 
Siyanagar Peta o f A m r e l i d i s t r ic t o f 
Saurashtra, which was under the rule of the 
Gaikwads of Baroda: 

The custom of the country is that every man 
who wants water should take it from the 
wells of his neighbour if tic requires it and 
this is freely done, thanks to their inordinately 
long water channels. As I have said, Mewasa 

fetches its water for irrigation right through 
its neighbouring village of Shahpur." 
There is no indication whether the water 

had to be paid for in some way, either in cash, 
kind or labour. However, the tone of the 
report, with its reference to 'the custom of 
the country' and its statement that the water 
was supplied 'freely', suggests that no 
payment as such passed hands. In fact, it 
would have been highly unlikely to have 
been a commercial transaction. The village 
economy of the peninsula region was at that 
time only slightly monetised (in marked 
contrast to the heartland of Gujarat, which 
had been monetised since pre-colonial times). 
Land-tax was paid in kind. The villages in 
the Siyanagar area were controlled by 
garasiyas (feudal lords). According to Elliot's 
report, the government collected half of the 
non-irrigated crop and two-ninths of the 
irrigated crop from the peasants, sold i t , and 
then, after deducting various state charges, 
paid a proportion of what remained to the 
garasiya in cash (the shares of garasiyas 
differed from village to village - a quarter 
of the land-tax was however a common 
amount. As the garasiyas were normally deep 
in debt to usurers, much of this cash went 
directly to pay off of their debts. The whole 
rural economy of Saurashtra was in fact 
controlled by usurers, either of the baniya 
or luhana communities. They were the ones 
who "purchased' the produce from the 
government, which in practice meant that 
they normally collected the produce from the 
villages with the support of state officials, 
debited the state's and the garasiya's respec-
tive shares in their books, and handed over 
a 'hundi' (bi l l of exchange) to the govern
ment which could have been encashed 
with a banker in the district headquarters 
town". The peasants of this region would 
therefore appear to have lacked the means 
to pay for water in cash. 

In this area, the cultivators were mainly 
kanbis who had been encouraged to settle 
villages by garasiyas in the preceding 
centuries (mainly the 18th and early 19th 
centuries). The kanbis were not considered 
the owners of the land, and they were taxed 
very highly, and there was relatively little 
differentiation amongst landholding peasants. 
In Siyanagar, as in many other villages of 
Saurashtra, the village community was largely 
synonymous with one cultivating caste. This 
would have facilitated a culture of sharing 
amongst the majority of the peasants of the 
village as a whole. 

A similar lack of internal differentiation 
was found in bhil villages on the northern 
and eastern borders of Gujarat. There, the 
villages were controlled by rajput thakors, 
with the large majority of the peasants 
being bhils. According to Morris Carstairs, 
who carried out anthropological research 
in the Rajasthan-Gujarat border region in 

the early 1950s: 
Bhils seem to tike to work together. It is a 
common practice for five or six households 
(some related, some merely neighbours) to 
co-operate at the time of ploughing and 
sowing, or dig a well , or dam a river for 
fishing. Each village near Khajuria had one 
or more wells which watered a large area 
under wheat and other winter crops, and each 
such well was run by a syndicate of several 
families. They took turns to bring their yokes 
of oxen and work the welI, and they cultivated 
the field as one unit. At the time of harvest, 
the crop would be shared out among them 
alt, as follows; one part to the owner of the 
wel t an equal pari for each yoke of oxen 
which had contributed to the common work. 
and a half share to the family (usually one 
with no oxen of their own) which performed 
the service of tending all the others' oxen 
when they were put out to graze,70 

The well was not a communal one, but 
owned by a particular bhil family, which 
received one extra share of the harvest in 
recognition of this fact. Otherwise, the crop 
was distributed equitably to each plough-
team. Nothing is-said of the role of merchant 
capital. However, the winter crops - in this 
area mainly wheat and gram - were grown 
largely for market, and it is likely that a 
sahukar had a lien on these crops,71 

In both of these cases, there was a general 
level of poverty, wi th no very profound class 
differences amongst land holding peasants of 
the village. This appears to have promoted 
a cu l tu re of shar ing of resources. 
Unfortunately. I have not found any reports 
which shed light on the matter for the highly 
stratified villages of central Gujarat. There 
are however some details in Hove's report 
of 1787 which are suggestive in the light of 
what we know about the rural society of that 
area, though they relate to the organisation 
of irrigation through river inundation rather 
than well-irrigation. 

It appears from Hove's description that the 
peasants themselves had hollowed out the 
reservoirs which were fil led by river floods, 
and that they also constructed sluice-gates 
and channels. He was in the area when the 
monsoon broke out on July 20,1788. and two 
days later he went to Kerwan village. The 
rain continued to pour down: ...the exultation 
that every person and child expressed on this 
occasion may be easier conceived than 
described',72 As soon as the rain stopped, 
every cultivator set out for the fields, ploughed 
the land and planted seeds. By July 24, with 
the river swelling rapidly, they opened up 
the entrances to the reservoirs to allow the 
water to flow in . They watched while they 
were rapidly fi l led, then closed them up. In 
the following days they cut narrow channels, 
about a metre broad, from the reservoirs to 
the f ields. According to Hove, " T h e y 
performed it with such correctness that, in 
justice to them, their industry in culture does 
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them great h o n o u r . " In late August, Hove 
saw peasants draining water from the higher 
fields into the reservoirs, using narrow 
temporary channels. By the beginning of 
September, once the wells in the area were 
everywhere full, the channels were levelled 
and planted over with 'bhaji' (spinach) and 
'methi' (fenugreek).74 

Hove tells us nothing about the social 
organisation of the villages or ownership of 
land, or how it was decided to share the water 
out. We know however from other sources 
thai this area north of Bharuch was one in , 
which the villages were controlled by strong 
corporate groups known as 'bhagdars' 
(shareholders). In almost every case, the 
'bhagdars' were of a lineage of a particular 
caste or community (mainly kunbi or sunni 
bohra).The village land was divided amongst 
the bhagdars, with a share incorporating 
land of dif fer ing qual i t ies . They saw 
themselves as the owners of the land, with 
full right to alienate it according to how they, 
as a group, decided, Below them were a 
number of subordinate classes, such as 
peasants who were not shareholders but who 
had occupancy rights so long as they paid 
their taxes, and tenants who worked the 
lands of bhagdars who could be ejected at 
w i l l . The area was considered to be one of 
the richest in Gujarat, paying the highest 
rates of land-tax. When the British took 
control in 1805 they found that 88 per cent 
of the land was cultivated, much of it under 
high-quality cotton.75 

It is likely that the agrarian wealth of this 
region was due in no small part to the great 
efficiency with which the bhagdars organised 
its irrigation. They would have been able to 
direct subordinate villagers to carry out 
maintenance and other work, deploying a 
knowledge of the landscape and water-now 
gained through experience. It is likely also 
that they would have ensured that their 
fields were best-situated to take advantage 
of the system, and that water was made to 
reach their fields and their wells, first of a l l 
They are likely to have reaped the major 
benefits. 

Al t of this endorses the idea or strong 
village-based contro l over i r r i g a t i o n 
resources in the past. Although sahukars 
provided the finance to build wells and other 
irrigation works in the first place, they were 
maintained and operated by the peasants 
themselves. The water was distributed 
according to arrangements made within the 
village, and rights over the harvest were 
determined by the villagers. This may be 
described as cont ro l by the ' v i l l age 
community', but it is important to emphasise 
that such 'communities1 were internally 
differentiated to a greater or lesser degree, 
and that in the more stratified villages it was 
a relatively small elite which took the 
responsibility for organising irrigation, which 

owned the wells, and which accordingly 
reaped the most benefit- In the less stratified 
villages, the peasants shared the produce 
more equitably, but the bulk of it was then 
appropriated by landlords and sahukars. 
It was a system which provided a subsi
stence for the poor, but did not alleviate 
their poverty, 

V 
Advent of the Britishers 

REVAMPING THE IRRIGATION SYSTEMS 

After the 1780s there was a marked decline 
in irrigation in Gujarat. Whereas Hove had 
found that crops were regularly irrigated in 
the parts of the province which he visited 
in 1787-88, in the 19th century it became 
a commonplace of colonial knowledge that 
agriculture in Gujarat was primarily rain-
led. Raising water from wells using human 
and animal power was considered to be a 
primitive method, requiring so much labour 
and time that it was undertaken on a large-
scale only in years in which low rainfall 
threatened the survival of the crops. Cotton, 
the single most important cash crop of Gujarat, 
was considered by the British to be almost 
universally a non-irrigated crop. British 
off icials even claimed that i r r iga t ion 
weakened the fibre of the cotton and reduced 
its value.76In fact, cotton yields are raised 
considerably by irrigation, and Hove's report 
reveals that in the 1780s most cotton grown 
in the region- received regular watering 
throughout the growing season. This practice 
ceased between then and the early colonial 
period. Colonial records give us no clues as 
to the causes.77 

The decline appears to have taken place 
for the most part in the late l8th and early 
19th centuries. This was a time of continuing 
warfare in the region, with the British, the 
Peshwas, the Gaikwads, other maratha 
aristocrats, as well as local chiefs, struggling 
lor ascendancy. A campaigning army could 
shatter the economy of a village in a matter 
of hours. James Forbes marched wi th a 
Maratha force through central Gujarat and 
observed how it exhausted all the wells and 
reservoirs of a locality in which it camped 
in one night. He remarked also of the Cambay 
area: ' I n this c i ty and its surrounding 
domain are 50,000 wells, and some very 
f ine tanks; but the nabob, to prevent the 
mahratha armies from encamping near his 
capital, drained most of the lakes, and cut 
off their resources.'78 Hove mentions how 
in Saurashtra members of the warlike kathi 
community would hinder attacks by the 
Gaikwad's army by burning villages and 
crops and poisoning wells and reservoirs.79 

The military campaigns were financed by 
selling tax collection rights to tax farmers 
for ever-escalating sums; the latter repaid 
their expenses through ruthless enhancements 

of the land-tax, collected often with the use 
of torture. The political turmoil created a 
situation in which Gujarat became particularly 
vulnerable to famine, with that of 1812-13 
being particularly severe. Many sharchold 
villages could not bear such strains, leading 
to the collapse of bhagdari-style arrange
ments in many places. The cohesion provi
ded by villageelites-essential in the organi
sation of effective reservoir and inundation 
irrigation-was thus undermined. Once these 
irrigation systems were allowed to decay 
they were soon washed away by succeeding 
monsoons. Many wells also went out of use. 
A Gibson, who travelled in northern Gujarat 
in the 1830s, came across large numbers of 
derelict wells of substantial construction on 
land now overgrown wi th grass and scrub. 
He dated this 'desolation' back to "the great 
famine of 1803'80 

The British, when they took power (which 
in many areas of Gujarat was in 1817), seem 
to have assumed that irrigation systems had 
always been poorly developed in the region. 
M e l v i l l ' s report on Ahmedabad district 
for 1827 claimed that the rivers of the area 
were almost worthless for irrigation, the 
reservoirs in the sandy-soiled parts of the 
district were few and of no consequence, 
and even in the areas where there were 
many of them, they could only be 'some
times used advantageously ." R Boyd, the 
collector of Bharuch, stated similarly that 
river-water could not 'be usefully applied to 
agricultural improvement' in that district.32 

In Melvi l l ' s view, irrigation could only 
be carried out to any extent through wells, 
using kos. Such devices were however 
considered to be primitive and ineffective. 
J Cruikshank stated in 1825 that: 'the 
rudeness of these contrivances exhibits in a 
striking point of view the want of European 
machinery,..' 83 A l l of these observations were 
in striking contrast to those of Hove, made 
40 years earlier, who had been full of 
enthusiasm for the ingenuity used by the 
people of Gujarat in irrigating their fields. 
and who had provided detailed descriptions 
of the extensive use of river-water north of 
Bharuch.84 

The new rulers d id not value what had 
been achieved in previous centuries, and 
failed to restore some excellent irrigation 
systems which had broken down in the 
previous decades. even though the expense 
would not have been great. For example, the 
large reservoir near Ahmedabad, the Kama 
Sagar - which had existed since the time of 
.the Solankis -was fed from a dam on the river 
Rupen. This was washed away in the monsoon 
of 1814. The British, who took control of 
Ahmedabad in 1817, never made any effort 
to reconstruct this dam and the reservoir 
ceased to exist,85 As R G Gordon later wrote: 
The repair of tanks was not attempted by 

government in the early years of our rule1. 
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The responsibility was left entirely in the 
hands of the cultivators.36 

Believing that i r r iga t ion could only be 
carried out effectively in Gujarat from wells, 
the Br i t i sh t r ied to encourage w e l l -
construction through tax exemption. In many 
parts of Ahmedabad district, for example, 
when a new well was built to a depth of 20 
haath (about eight metres) or more, the land 
thus irrigated was exempted from tax on the 
rabi (spring) and 'unalo' (summer) crops for 
either a specified period of between two and 
eight years or for as long as it took to repay 
the cost of construction. The general rule was 
that the deeper the wel l , the longer the 
exemption.87 A similar arrangement was in 
place in Kheda district, where according to 
a rule of 1819 no extra tax was levied on 
land irrigated by a new well until its cost 
had been repaid. In some cases, the rabi tax 
was exempted. A deed was handed over, 
specifying the terms of the exemption and 
the number of years for which it was to run. 
When the time was up, a panchayat was 
assembled from the village and a new tax 
rate was agreed for the land in question. This 
system did not operate in villagers held by 
wealthy shareholders (known as 'narva' 
villages in that district), where the government 
left it up to the shareholders to allocate tax 
demands amongst themselves.92 In Bharuch 
and Surat districts no such exemptions 
were granted. 

The system only really helped the wealthier 
cultivators who could afford to dig a well 
in the first place. Most peasants were too 
poor to benefit, one of the chief reasons 
being that land-tax rates were far too high.90 

In general, the peasantry were severely over-
taxed by the British during the first three 
decades of their rule. After 1820 there was 
a catastrophic fall in agrarian prices, which 
continued until the end of the 1840s. Cotton-
prices, for example, fell in Bharuch district 
from up to Rs 80 per 'bhar' in 1819-20 to 
Rs 39 per bhar in 1821-22. Between 1820-
21 and 1852-53 the highest price was Rs 56 
(1833-34 the lowest Rs 26 (l841-42).91As 
the British insisted on tax collections in cash, 
with no remissions to take into account the 
fall in prices, the peasants were hard-put to 
sustain their payments, The village elites, to 
save themselves, turned the pressure on the 
subordinate peasantry. The British backed 
the elites, hoping thereby to maintain their 
revenue. In Bharuch district this led to a 
rising by the subordinate peasants against 
the bhagdars in 1847." This all put severe 
strains on v i l l age cohes ion and the 
organisation of village-based irrigation 
works. The large majority of the peasantry 
became mired deep in debt, lacking the means 
to maintain even their own wells. Many 
farmers sought to eke out a l iv ing by 
concentrating on rain-fed subsistence crops. 
Much land went out of cultivation during 

this period." Only from the mid- I9thcentury 
onwards did cotton become more popular 
again, and by then it had become entirely 
an unirrigated crop. The irrigation-knowledge 
of previous generations appears by then to 
have been lost irretrievably. 

V I 
Expansion of W e l l Irr igat ion and 

Policy of Water -Taxat ion 

Initially, the British had assessed taxes on 
irrigated land according to existing practice 
in each locality, with rates being determined 
in some cases according to the crop grown, 
in others according to the irrigation carried 
out. The tax settlements made in Gujarat 
from the mid-19th century onwards 
introduced a more uniform system of taxing 
land on the basis of its irrigated status. The 
village lands were everywhere surveyed and 
assessed for tax. A dry-crop rate was assigned 
to each field, with extra charges being levied 
over and above this amount according to its 
capacity for irrigation. Distinctions were 
made between 'bagayat - land irrigated by 
a well , 'himayat' - land watered from a 
channel through a reservoir or by inundation, 
'dhekudiat' - land irrigated by water lifted 
from an adjoining river, and 'akasia1 (from 
'akash', or sky) - terraced rice-lands which 
were irrigated by rain-water draining from 
higher ground.94 Once a field was classified, 
the extra tax had to be paid regardless of 
whether or not the land was actually irrigated 
in a particular year (this did not apply in the 
case of 'dhekudiat' land if a river changed 
its course, making irrigation of that land 
thence forth impossible). Every masonry or 
stone-well had to pay an additional charge 
according to its kos capacity, and each 
temporary well a similar charge on the number 
of kos actually used to work it-95. A concession 
was granted in 1846 to encourage well-
construction: any peasant building a well 
was exempt from any irrigation tax for 30 
years from the date on which the work was 
started. During this period only the dry-crop 
rate was levied." 

On their conquest of India, the British had 
asserted themselves to be the ultimate owners 
of the land and all of its natural resources. 
In this light, land-tax was supposed to be 
a 'rent' paid by cultivators for the use of state 
land. This rent was augmented with further 
rents on the use of other natural resources 
'owned' by the state. In this way, the British 
sought to appropriate the water resources 
of India from those who had a customary 
right of use, and t h e n charge a rent for the 
privilege of extracting the resource. In the 
words of the superintendent of survey for 
Gujarat: 

Water in the soil, and very close to the 
surface, is a gift of nature almost peculiar 
to the province of Gujarat. It ought, therefore, 
to be considered as one of the fertilising 

elements of the soil and its value incorporated 
and included in the soil assessment whenever 
it is practicable.97 

No obligation was placed on the British to 
ensure that there was a flow of water; this 
responsibi l i ty lay p r imar i ly w i t h the 
cultivators, and they were obliged to pay 
their water rent whether or not water was 
available. 

The village elites of Gujarat - in particular 
those of the fertile Charotar tract of Kheda 
district - were not prepared to allow such 
a presumption to go unchallenged. The 
implementation of this system in the Charotar 
in the mid 1860s generated a heated debate 
between the Bombay bureaucracy, and some 
influential patidars of Kheda district who 
were village shareholders ('narvadars'), In 
October 1868 one such narvadar of Nadiad 
wrote to the Times of India complaining 
about the heavy tax on wells. In a rejoinder, 
the collector of Kheda stated that as all land 
was imperial property, the narvadars of 
Nadiad had no rights on it as such. In the 
following month, an article appeared in Native 
Opinion which supported the Nadiad 
narvadars. The government was doing 
nothing to develop irrigation resources in 
Gujarat, and yet it was levying a heavy tax 
on those who tried to do so out of their own 
pockets. In a further article in the same paper 
it was calculated that each well had to pay 
a tax of about Rs 95 - hardly a 'moderate 
charge1 as the government claimed. In 
December there was another official rejoinder 
in the Times of India challenging this figure 
- Rs 45 - was the actual charge. In any case, 
it was argued, the narvadars of Nadiad 
were landlords who were able to rent out 
their irrigated lands for between Rs 40 and 
Rs 50 per acre. They therefore dug the wells 
as an investment, enabling higher rents to 
be collected from their land..92 

This all fed into a wider debate about water 
taxation policy in Bombay presidency which 
continued over the next two decades. As a 
so-called 'concession' - which was in fact 
a major turn about in principle-the Bombay 
government agreed in a ruling of 1881 that 
it was unfair to tax the efforts made by 
peasants to improve their land. Wells dug 
at the expense of the landholder or occupier 
of the soil would not henceforth be subject 
to any enhanced charge. An additional 
resolution of 1884 stated that occupants of 
land were entitled to enjoy the entire profits 
of improvements made at their own cost.99 

What this meant, in effect, was that 
landholders had the right to exploit water-
resources beneath their land to whatever 
extent they liked and not be liable to any 
extra taxation. By implication, this meant 
that rights in groundwater belonged to the 
owner of the land and not to the state, as 
the British had tried to assert initially. An 
attempted appropriation of this natural 
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resource had thus been reversed, to the 
advantage of landowning families with a 
well and the means to extract water. The case 
of groundwater thus stands in marked contrast 
to that of forests and common lands, where 
the appropriation was carried through with 
unswerving rigour. ,100 

The British also sought to favour well 
owners by spreading the burden of the existing 
bagayat tax amongst the landholding 
community as a whole. An objection to 
bagayat rates, from the tax official's point 
of view, was that they taxed only well owners, 
and not adjoining cultivators who might 
purchase water from the well owner By the 
late 19th century, a water market of this sort 
had begun to emerge in the Charotar tract, 
part of which was in Kheda district and part 
under Baroda state rule.,101,The answer ,it was 
argued, would be to tax the water potential 
of all such land, regardless of whether or not 
there was an actual well on it , This, it was 
held , wou ld provide an incent ive to 
landholders to build wells. This principle 
was applied in the 30 year revision settlements 
of the 1890s. A l l land was made liable to 
an extra 'sub-soil rale' imposed on top of 
the regular tax rate, The rate was calculated 
on a sliding scale, depending on the depth 
of the groundwater in a particular place. The 
top category was that of sweet water available 
throughout the year at 10 feet or less, which 
paid an extra six annas in the rupee (e g, an 
extra 37.5 per cent of the land tax). Land 
with water-tables lower than this, or with 
water of poor quality, paid lower rates. No 
extra tax was paid if the water was 40 feet 
(12.19 metres) or more below ground During 
the survey, the depth of water in all wells 
was ascertained, and other evidence com
piled relating to each place. Tracts were 
delineated on village maps, showing where 
water was available at different depths, and 
whether it was sweet or brackish.102- In this 
way the bagayat tax on land watered by wells 
was replaced by a tax on the water-bearing 
quality of the land, the tax being paid whether 
or not water was actually extracted, 

These two measures - the agreement not 
to tax 'improvements' and the new sub-soil 
rates - gave 'an immense impetus to the 
construction of wells* in Gujarat103 They 
also gave an 'immense impetus' to the 
development of a market in well water. After 
the great famine of 1899-1900. and 
succeeding years of poor rainfall, the water-
table dropped considerably in many parts of 
Gujarat. This made irrigation by existing 
wells using traditional lifting devices at least 
difficult, often impossible. To overcome this, 
the government began to encourage the boring 
of tube-wells at the bottom of existing wells. 
To extract water from such wells, a steam 
or oil-driven pump was required. From ] 908 
onwards, the department of agriculture began 
hiring out well-boring equipment to farmers 

in Gujarat. In Matar taluka of Kheda district 
successful borings were an average depth of 
15 metres below the bottom of the existing 
we l t whereas in Borsad taluka of the same 
district successful borings were on average 
24 metres. By 1911, 14 boring machines 
were in operation in Kheda district. This was 
a year of poor rainfall, and. in the words of 
the district collector: "applications began to 
pour in by hundreds for boring sets from well 
owners'.104 The collector stated that every 
single well in the district - 11.188 in a total 
of 789 villages - needed such attention. It 
was confidently believed by the Bombay 
department of agriculture that a large part 
of Gujarat could be made famine-proof by 
such means.105 

Well-boring of this sort was expensive for 
the farmers. The full cost of hire of the 
apparatus had to be paid, as well as the labour 
to work it (well-borers were at that time 
hand-driven). On average, this came to Rs 
142 per wel t This sum had to be paid even 
it the boring failed-between 19l2and 1915 
almost a quarter undertaken failed to strike 
water in Kheda106 Once water was found, 
at an average depth in the district of 23 
metres below the existing well-bottom, a 
pump had to be purchased and installed. In 
the case of a six and a half horsepower pump 
fuelled by kerosene the cost was Rs 1,395. 
for a 26 horsepower pump Rs 3,493. Over 
and above this, it was calculated that the 
annual cost of operation (including cost of 
kerosene, deprecations, repairs, and interest 
on capital borrowed for the investment) 
came to Rs 1,284 for the smaller pump, 
Rs 3,573 for the larger107 During the first 
world war these costs all escalated con
siderably. The authorities encouraged such 
work by p rov id ing government loans 
('takavi'), but in many cases the money had 
to be borrowed from sahukars at high rates 
of interest. 

Because the installation of a tube-well and 
pump was such an expense, involving debts 
which had to be paid off, the owners had 
to sell as much water as they could to their 
neighbours. Increased extraction rates made 
this possible on a greatly enhanced scale. It 
was calculated in 1918 that an average 
bullock-powered kos, working at a rate of 
one load of 18 gallons per minute, could lift 
1.080 gallons in an hour. Such a kos could 
irrigate one acre of land irr54 hours - which 
given a working day of eight hours meant 
about a week. Pumps, on average, could 
draw 4,803 gallons per hour, irrigating an 
acre in 12 hours108. It was Calculated for one 
Charotar village in 1920 that two pumps had 
replaced 33 pairs of bullocks - that is, 70 
bullocks in all - and the area in the village 
which was irrigated as a result had risen by 
a quarter The main snag was that when a 
pump was in use, the water level in the well 
fell rapidly." 

In Borsad taluka in 1924 there were 2,326 
masonry or stone-wells in 91 villages. At 
that time 39 pumps were in operation in the 
taluka110. A decade later, the number of pumps 
had increased to 143. Almost all of them 
were in the richer patidar villages, controlled 
by narvadars. In fact, 10 such villages 
accounted for 59 of the pumps, or, to put 
it another way, 11 per cent of the villages 
accounted for 41 per cent of the pumps. The 
pumps belonged to wealthy farmers who 
sold the water at the rate of one and a half 
to two rupees an hour of pumping time. 
Some of these pump owners were reported 
to have made losses, as the pumping had 
rapidly exhausted their wells.111 At the same 
time, the well owners laid down a network 
of underground pipes to take the water to 
different parts of the village land. For 
example, in Navli in Charotar, one installation 
completed before 1920 had pipes stretching 
for one and a half kilometres.112 

Before independence, the commodifica-
tion of water was seen in its most developed 
form in the Charotar tract, where there were 
some particularly powerful village elites who 
were able to mobilise capital to dig wells, 
buy pump, and lay out pipe networks. This 
was however to become the model to be 
followed by other emerging rich peasants 
throughout Gujarat in the years after 
independence, and particularly after about 
1970. Problems of over-extraction caused by 
such selling of water, already seen on a very 
minor and localised scale from the 1920s 
onwards in Charotar. became gradually more 
widespread. 

V I I 
Crisis of Popular Access to W a t e r 

Resources 

In Gujarat, the Br i t i sh po l icy thus 
encouraged a form of irrigation controlled 
by the individual landholding family. This 
fact might appear to justify the argument that 
the current water crisis has been caused by 
the decline of the 'village community' and 
a corresponding growth of economic indivi
dualism. This argument is problematic. As 
I have already argued, the "village com-
munity ' was in many cases internally 
differentiated along lines of caste and class, 
being bound together by an authoritarian and 
exploitative village elite. The so-called 
'village community' was often, in reality, 
synonomous with this corporate elite. These 
corporate groups did not decay during the 
colonial period; they were, rather, fostered 
and strengthened by the colonial state. In 
Bharuch district the bhagdars were supported 
against the non-bhagdars; in Kheda the 
narvadars and patidars against other 
peasants.113 

What we thus see was a two-fold process. 
On the one hand the colonial state removed 
powers of allocating land rights wi th in 
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villages from dominant corporate groups, 
giving each landholding family an individual 
title deed to the land which could be bought 
and sold f r ee ly . 1 1 4 Although the British 
claimed to be the ultimate owners of the land 
and the water under i t , they encouraged these 
individual families to dig wells and exploit 
the water beneath the soil to their own 
advantage, granting concessions to well 
owners which were made more and more 
generous over time. This all helped foster 
a climate of economic individualism. Yet, 
on the other hand, the British strengthened 
the political position of dominant com
munities within rural society. This two-fold 
process created a situation in which domi
nant communities exchanged water amongst 
themselves on strictly controlled terms, and 
supplied water to subordinate groups in 
highly exploitative ways, normally invol
ving sharecropping arrangements. 

I observed this process in operation when 
I carried out fieldwork in 1976 in Virsad, 
a village in the Charotar tract of Kheda 
district. In the past this had been a sharehold 
village controlled by narvadars of the patidar 
caste. In Virsad, the ex-narvadars had the 
surname 'amin', whereas non-narvadar 
patidars had the surname 'patel'. Previously, 
these subordinate patidars had owned no 
land of their own, but rented what they 
cultivated from the amins. Most of the amins 
had lived during the colonial period by renting 
out their land: hardly any had worked it with 
their own family labour. After independence, 
the sharehold system was abolished and 
tenants were allowed to claim ownership of 
rented land. In fact, only the tenants of castes 
considered by the amins to be 'respectable' 
- such as the patels and the Kachhia gardeners 
- took advantage of this provision On any 
scale. Very few low caste tenants dared to 
cross the amins by asserting this right; their 
position in the v i l l age - I was told repeatedly 
by those I spoke to - would have been 
untenable. As a result, the amin landlords 
retained ownership of their fields, being 
recorded in the village records now as owner-
cultivators. 

The chief cash crop in the village was 
tobacco, irrigated in 1976 by tube-wells with 
pumps. There were 132 wells in the village 
as a whole, but many were no longer 
productive, I was told that this had not been 
a such a problem in 1950s when the water-
table was nine to 12 metres below ground. 
By 1976, as a result of over-pumping, the 
water-table had fallen to about 45 metres 
below ground. By then, the only effective 
wells were ones with a bore of 60 to 90 
metres and with a submersible pump at 45 
metres. There were 37 such wells in the 
village, mostly owned by rich amins. 

In 1976. of the 200 or so amin families 
in the village, I found that only two laboured 
on the land with their own hands. The large 

majority continued to rent their lands to 
sharecroppers. The terms of the sharecrop
ping arrangements reflected the amounts of 
inputs each of the parties provided. Water 
was one such very important input. If the 
landlord provided all of the inputs, the 
tenant generally received only a quarter of 
the prop. 

As pump owners, the amins exercised a 
decisive control over agricultural production 
in the village, determining exactly which 
non-pump owners would be supplied with 
water, and the time they would receive it . 
I spoke to Ravjibhai Amin , one of the few 
amins who laboured on his land. He told-me 
that although his family did not own a well 
and pump, they always received water 
whenever they needed it from the pump of 
their neighbour, Ambalal Amin. They paid 
in cash regularly and Ravjibhai considered 
his fami ly to be Ambala l ' s favoured 
customers.' 115 This seemed to be the general 
pattern for the patels as well, Members of 
lower castes whom I talked to had a very 
different experience. Bhikabhai Parmar told 
me how his family took land on a share-
cropping basis. They did not own a well or 
pump. There were two pumps owned by the 
amins nearby, but the water was not always 
made available to them at the right time. 
They relied on the monsoon for the most 
part, cultivating mainly subsistence crops. 
Because of this uncertainty, they did not try 
to grow tobacco, the most profitable crop,116 

Other low caste sharecroppers backed this 
up - the patels, they complained, always had 
priority of access to water from wells owned 
by the amins. As a result, their cash crops 
were always inferior to those grown by the 
patels. Although it might appear to have 
been in the interest of amin landlords to 
supply water freely to their tenants whatever 
their caste, their desire to maintain their 
political dominance outweighed economic 
rationality in this respect. 

These politics were brought home to me 
most starkly when I visited a small settlement 
of Christians of the vankar community -
considered an "untouchable' group. They 
had sunk their own tube-well and purchased 
a pump. In part, they used this to water their 
own land, but they had a surplus which they 
had tried to sell to some adjoining patels who 
needed water for their fields. Despite their 
need, the patels had refused to buy the water, 
considering it to be ' polluted'. The general 
impression I received was that the patels 
considered the Christians to be acting above 
their station, and that they had boycotted 
them in this respect so as to teach them a 
lesson. 

What I saw in Virsad calls into doubt the 
argument advanced by Tushaar Shah that the 
market in groundwater in Gujarat is highly 
competitive, efficient and individualised, 
bearing all the marks of what economists 

define as 'economic rationality'. He cites 
cases of pump owners failing to establish 
price-fixing water-unions due to a climate 
of fierce economic competition.117 Issues of 
caste and community are however entirely 
absent from his analysis, Water-controlling 
cartels do not require a formal union or 
constitution; they operate according to a 
precise local knowledge in which each 
family is only too aware of its standing 
wi th in the hierarchy, its corresponding 
entitlements, and the bounds beyond which 
it cannot step. 

In the past, the dominant classes controlled 
subordinate groups within a village with an 
iron hand, often involving violence. Today,  
their political control is challenged, with 
members of lower castes voting for politicians 
of their own community and attempting to 
assert themselves in a whole number of 
different ways. Increasingly, therefore, 
dominant groups have to rely on their 
economic power both to control subaltern 
classes and prevent them from gaining any 
economic power themselves. This is the real 
"rationality' of the system. 

What might therefore appear superficially 
to be a 'tragedy of the commons' - in Garrett 
Hardin's terms - is in fact nothing of the sort. 
It is in fact a crisis of popular access to 
natural resources. There is no "tragedy' for 
the dominant rural classes; they can afford 
to bore deep tube-wells, buy submersible 
pumps, provide water for their own fields 
and sell the surplus to whomever they choose' 

V I I I 
Conclusion 

This history in pan endorses and in part 
questions the arguments which I set out at 
the beginning. It is true that there was a 
profound decay in water harvesting systems 
during the early 19th century, caused initially 
by political disturbance and warfare, but 
reinforced by colonial disinterest and ruinous 
rates of land-tax. Knowledge of earlier 
techniques was lost and never recovered. 
Whereas in the past there were multiple 
forms of water conservation, using check-
dams, channels, controlled flooding, reser
voirs and wells, in the colonial period the 
major emphasis was on wells. The existing 
water-lifting technology used in these wells, 
which was an appropriate technology given 
the water-bearing capacity of the subsoil, 
could not provide i r r iga t ion on a large 
scale. It was only in the early 20th century 
that the British began to encourage the use 
of mechanised pumps to expand irrigation 
in Gujarat, and this in an extremely limited 
area. This new technology, moreover, had 
potential dangers, as it could lead to the 
extraction of groundwater in unsustainable 
ways. The British system of property in 
land also gave rise to a situation in which 
it became possible to market water as 
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a commodity, as Chhatrapati Singh has 
argued. 

It is not true, however, that com
mercialisation and indebtedness contributed 
to this process. In fact, these two forces had 
in the past been responsible for the expansion 
of well-irrigation on a large scale. Also, and 
most important, the current water crisis has 
not been caused by what is held to be the 
inesistable rise of economic individualism 
under the rule of colonial modernity and the 
concomitant sweeping of the 'vi l lage 
community' into the dustbin of history. There 
were many forms of 'community' in the past, 
whether of the dominant caste, subordinate 
castes, or of the village as a whole organised 
by its elites. Colonial rule did not destroy 
such communities, rather it forced them to 
re-constitute themselves on new footings. In 
particular, by granting property in land and 
rights to water beneath that land to families 
which belonged to dominant rural groups, 
the colonial state both modified the basis of 
their power, as well as strengthened it . These 
families, acting together in concert, could 
now assert their control not so much through 
the threat of physical coercion, as they had 
done in the past, but through the logic of 
economic compulsion. 

Such a system survives today because the 
rural poor continue to lack access to resources, 
particularly land and water. In the case of 
water, this gives rise to a situation in which 
the elites exert their power by controlling 
and manipulating its supply, It is in their 
interest for there to be shortages. So long 
as this nexus prevails, it is hardly possible 
for more equitable systems of water 
harvesting and distribution to evolve. 

One legalistic solution to the problem is 
to attempt to apply stricter state controls over 
extraction of groundwater. Only very feeble 
attempts have been made in this direction 
so far In 1970, a bi l l was introduced in the 
Gujarat legislative assembly which sought 
to license ownership of tube wells and 
regulate and limit their depth. Repeatedly 
stalled. it was made law by ordinance in 
1976, but the ordinance lapsed before it had 
been ratified by the legislative assembly. 
Repeated attempts were made during the 
1980s to revive the measure, but they came 
to nothing due to opposition from rich 
peasants and their political allies.118 

Even if such a law is passed, it is unlikely 
to have much effect unless combined with 
a strong movement for self-assertion by the 
poor. Already, there have been a number of 
hopeful developments in this respect, in which 
lower caste peasants have organised a 
challenge to the monopolisation of resources 
by the higher castes.119 Ultimately what has 
to be sought is the forging of a variety of 
local systems of water harvesting which are 
determined by the varying topography of 
each particular area and which are controlled 

by communities of those who need, rather 
than by communities of those who already 
have. 
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