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Special articles___ 

Colonialism, Capitalism and Nature 

Debating the Origins of Mahanadi Delta's 

Hydraulic Crisis (1803-1928) 
Questions of development and ecological degradation have often been traced to a dyad 

consisting of population growth and technological choices. The capital/nature relationship, 
however, is a complex one, influenced by several social and environmental factors, including 
modes of social relations and various forms of property. This paper attempts to illustrate this 
argument by analysing a specific historical situation - an inquiry into experiments with flood 

control in the delta regions of eastern India over 150 years. This region was transformed over 
this period from a flood dependent agrarian regime to a flood vulnerable landscape - a 
transformation effected by British colonial rule that not only instituted a new regime of 

property but also oversaw the deployment of numerous technical interventions. This colonial 
attempt to synchronise the hydraulic environment with its administrative needs and to 

subordinate the region to capitalist relations offers an example in which to map the basic 
dynamics between capital and nature and thereby enable us to address the question raised at 

the outset - how capital transforms nature. 

ROHAN D'SOUZA 

What is nature? What is humanity's place 
in nature? And what is the relationship of 
society to the natural world? 
- Murray Bookchin, The Philosophy of 

Social Ecology 

T he modes in which a social form 
organises the appropriation of 
nature - "the 'otherness' to hu- 

manity" - determines both the circum- 
stances and constraint, within which that 
society constitutes the basis of its exist- 
ence and the conditions of its reproduc- 
tion.1 A society mediates its ecological2 
context through a set of social and pro- 
duction relations, which in combination 
determines the quality and scale of its 
ecological footprint.3 The society/nature 
metabolism, however, need not necessar- 
ily be stable and can often be unbalanced 
and assume the proportion of an 'ecologi- 
cal crisis': a crisis that is defined by the 
manner in which it overwhelms every 
sphere of activity and threatens the foun- 
dations of that social order. Assessing an 
ecological crisis that has been generated 
by the particularities of a social form, 
however, requires an approximate of the 
specific relationship between that society 

4! 

and its ecological context. In the contem- 
porary period, given the pre-eminence of 
capitalism, any analysis of ecological deg- 
radation must necessarily concern itself 
with the particularities of the capital/ 
nature dialectic as well. This essay will 
endeavour to explore one aspect of the 
tension, viz, whether capitalism relates to 
nature through a specific path. 

While the central concern of this paper 
is to discuss the above, I briefly detour to 
explain or rather recapitulate in step with 
several earlier inquiries some of the 
motivations for advancing a claim for such 
an exercise.4 First, mapping the relation- 
ship between a social form and its ecologi- 
cal context is important for evolving a 
perspective on the diverse ideological 
positions that environmentalists have come 
to embrace.5 Second, to underline the 
inadequacy in the neo-malthusian and 
technocratic analysis of the origins and 
causes of the current ecological crises. One 
such example, argued as a historical per- 
spective, is Clive Ponting's masterful 
survey titledA Green History ofthe World.6 
Ponting argues that natural ecosystems 
throughout history have been stressed and 
ultimately destroyed by a dyad consisting 

of population growth and technological 
choices. Increasing human numbers, ac- 
cording to him, required a matching need 
to produce the means for livelihood and 
thereby propelled the adoption of pollut- 
ing technologies, which intensified stress 
on the earth's resources and caused the 
degradation of several natural processes. 
Though highly simplified and clearly lack- 
ing sophistication as a causal model, 
Ponting's lucidly argued thesis, never- 
theless, summarises and mirrors a wide 
spectrum of literature that deals with 
questions of development and the sources 
of ecological degradation. A third moti- 
vation is to identify the modes in which 
social relations and forms of property 
mediate between society and nature. This 
emphasis can help establish a basis for 
dialogues on alternate social forms that 
will perhaps be less degrading to the 
environment. 

Undoubtedly, the capital/nature relation- 
ship is a vast and complex canvas com- 
prising an inestimable number of social 
and environmental factors and therefore 
requires one to limit the contours of the 
inquiry to a manageable exercise. Conse- 
quently, I will attempt to illustrate the 
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argument by analysing a specific historical 
situation. My case example for the purpose 
will be served by an inquiry into the 
experiences with flood control in the deltaic 
segments of eastern India (1803-1956). 
The appeal of this case example lies in the 
fact that the deltaic region was transformed 
over the period of a century from being 
a flood dependent agrarian regime to a 
flood vulnerable landscape.7 The trans- 
formation was primarily effected by the 
agency of British colonial rule, which from 
1803 onwards dramatically reconfigured 
the hydrology of the region by instituting 
a new regime of property and with the 
deployment of several types of technical 
interventions. The colonial attempt to 
cohere the hydraulic environment in sync 
with its imperatives of rule and adminis- 
tration and to subordinate the region to the 
capitalist relation offers us an example in 
which to map the basic digits of the dy- 
namic between capital and nature and 
thereby, enable us to address the question 
raised at the outset. To render the scope 
of this discussion tractable, however, we 
shall elaborate some of the concepts and 
their relational contexts. 

Capitalism, Nature and 
Ecological Integrity 

Capitalism 

Capitalism in the broadest sense refers 
to generalised commodity production in 
which labour power is a commodity. As 
a mode of production, capitalism is 
characterised by the division of society 
into two antagonistically opposed classes: 
a class of direct producers who have been 
dispossessed of the means of production 
and a class that has monopolised control 
over the means of production. The former 
are subordinated to the commodity rela- 
tion by being rendered 'free' to sell their 
labour power to the latter. 

For the purposes of this argument, how- 
ever, I will chose to concentrate on deter- 
mining if there is a specific route by which 
capitalism impacts on a given ecological 
context, in other words, to attempt to 
identify and distinguish a peculiarly capi- 
talist signature on the natural world. More 
precisely, I hope to trace the impact of 
certain aspects of primitive accumulation 
and commodification on the deltaic 
ecology of the Mahanadi basin. Primitive 
accumulation - the 'pre-history' of capital 
- refers to the process in which the inde- 
pendent producer is divorced from the 
tools and conditions of production, i e, in 
which the means of subsistence and 

production are turned into capital and the 
immediate producers are transformed into 
wage-labourers. Commodification is the 
process wherein an article's production is 
dictated by the dominance of exchange 
over that of use. The capitalist commodity 
is simultaneously the contradiction and 
unity of use value and exchange value in 
which commodified labour power is 
embodied. The drive for capitalist accu- 
mulation fuels the extension of capitalist 
relations, which, however, has historically 
been uneven and has acquired different 
densities and shapes in various contexts, 
especially in the epoch of modem colo- 
nialism in which the hammer of capitalist 
expropriation began to simultaneously 
smash and refashion the fabric of a great 
number of social formations and their 
natural landscapes in Asia and Africa. 

As far as our case example, in the south 
Asian subcontinent is concerned, British 
colonialism, for various reasons, trans- 
formed the existing pre-capitalist social 
formations into a specific type of peri- 
pheral capitalism that was constituted 
essentially as a subordinate to the metro- 
politan economy (Britain).8 In the process 
of incorporating the region into capitalist 
relations, local self sufficiency and pro- 
duction regimes were substantially dis- 
mantled or dissolved and indexed instead 
to the vagaries of international markets. In 
effect, colonial rule assembled a disarticu- 
latedform of generalised commodity pro- 
duction in which the circuits were not 
internally complete but linked to the fluc- 
tuations and needs of the metropolitan 
economy.9 Consequently, the imperial 
drive for raw materials and markets pro- 
moted the expansion of the agrarian fron- 
tier, the dramatic spread of mono cropping 
and plantations, the decimation of wild life 
and the rapid decline of forest cover.10 
This drive was predominantly determined 
by signals emanating from the metropole 
rather than being exclusively generated 
from within the subcontinent. In other 
words, pressures of the accumulation 
process in the metropolis were transmitted 
onto the ecology of the colonies. Along 
similar lines, it is argued that the process 
of extended reproduction of capital in the 
colonies was deformed, i e, a large share 
of the economic surplus that was extracted 
(pumped out by extremely exploitative 
fiscal measures) was appropriated by the 
metropole rather than reinvested in the 
colony. The siphoning off or the drain of 
the economic surplus in this manner im- 
poverished and enervated the populace at 
large and increased the latter's vulner- 
ability to the extremes of famine. 11 In fact, 
the combination of systemic poverty and 

frequent famine often caused communi- 
ties to magnify stress on fragile ecologies 
by forcing them into distress behaviour.12 
In sum, colonial capitalism in India, with 
its specific agendas for extraction and rule, 
etched a particular mark on the latter's 
environmental landscape. 

Nature 

The canon in ecology, as a professional 
discipline, for long has been that nature 
is imbued with a design and in the absence 
of any endogenous disturbances it is es- 
sentially static and stable. Nature, in other 
words, had a 'balance' or an 'equilibrium' 
that it maintained or gravitated towards by 
natural selection, competition, etc. Two of 
the most influential concepts that helped 
endorse the claim for an intrinsic harmony 
or order in nature were theories on 
(a) succession and community and (b) the 
ecosystem. In the succession and commu- 
nity notion, plant communities following 
a disturbance were assumed to go through 
a sequence of changes until they reached 
a stable self-replicating climax. An end 
point, so to speak, was inevitably achieved 
wherein the community's dynamism 
finally drew to a rest and expressed its 
integrity.13 System ecologists built on such 
insights by plant ecologists and expanded 
the model to include relationships with 
non biotic components like energy, 
geochemical processes and other physical 
conditions. The emphasis was also shifted 
from an overt concentration on aspects of 
structure to an analysis of function. Eugene 
Odum's 1969 article on ecosystem develop- 
ment proved influential in popularising 
the concept of nature as having an orderly, 
directional and predictable path which, he 
argued, evolved towards greater complex- 
ity, diversity and stability. The ecosystem 
became the basic unit for ecological 
analysis and it helped fortify the assump- 
tion that a universal strategy forhomeostatis 
was integral to all natural processes. 

The idea of a natural balance has been 
subject to severe criticism in recent times 
and increasingly a revisionist perspective, 
indicating virtually the opposite, has 
begun to gain traction. Several studies now 
posit that nature is random, contingent, 
discontinuous and always in flux. In the 
words of the philosopher Mark Sagoff 
"nature pursues no purpose, embodies no 
end and develops in no direction".14 
"Undisturbed nature" is, in fact, not at 
some equilibrium in structure or form but 
is regularly altered at every scale of time 
and space by a host of short or long term 
factors that are regularly generated by both 
internal and external agents. In contrast, 
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therefore, to the previous view that nature's 
"melody leads to one final chord that sounds 
forever", Daniel Botkin has suggested the 
metaphor of a "discordant harmony", 
involving changing tones of often erratic 
and random complexity.15 

Along similar lines, the single stable 
state ecosystem community has been sup- 
planted with the notion of a disparate 
multitude of stable state communities 
simultaneously operating in any given 
locale. The patch - an ecologically distinct 
locality in the landscape - is now described 
as the basic ecological unit for analysis.16 
As localised discontinuities in landscapes, 
patches allegedly develop a varied range 
of associations with each other and often 
establish a highly differentiated and erratic 
set of interactions. In such a schema of 
almost cellular diversity and dynamism, it 
is argued that each species will respond 
"individually" to its environmental gradi- 
ents rather than as a community. Thus, as 
a classification device the ecosystem is too 
endemically riddled with micro level varia- 
tions, disturbances and perturbations to 
achieve any over-arching integrity that 
would define it as a stable configuration, 
i e, if an ecosystem is constantly fading 
into another ecosystem one can't visit the 
same ecosystem twice. To this branch of 
deconstruction ecologists "nature has no 
essence; it has a history".17 Even in the 
case of the inanimate or non biotic part of 
nature change is recurring and constant, 
albeit often at a slower more ponderous 
and glacial pace. Given the absence of a 
baseline ecology, as argued above, how 
does one map the impact of a society on 
its surrounding environment? Sagoffsums 
up this dilemma: 

Because ecosystems have altered dramati- 
cally virtually every place in which human 
beings are found, what do we use as a 
baseline? Where in the flux of a 
biological community do we take a "snap- 
shot" and say "here it is in equilibrium" 
or "here it has integrity" or "now we have 
reached the carrying capacity of the land"? 
Is the ecosystem developing towards a 
"healthy" condition, is it now "healthy" or 
is it falling apart?18 
While the emphasis on the stochasticity 

of the natural world has been influential 
in calling for the revision of the notion of 
the static climax community in classical 
ecology, others have argued that these 
deconstructionists have over-stretched their 
reasoning to wrongly conflate chaos with 
randomness. Ernest Partridge, in a scath- 
ing rebuttal to Sagoff, contends that the 
idea of constant change or that nature is 
in flux does not subvert the basic metho- 
dology of theoretical ecology. According 

to Partridge, the ecosystem conceptually 
is intended to register not static but dy- 
namic interactions between the constitu- 
ent components that comprise an ecologi- 
cal community; the latter furthermore 
display definitive trends and their contin- 
gencies are not arbitrary but subject to 
constraints. Similarly, in his opinion, 
ecological communities establish clear 
patterns of mutual interdependence and 
are integrated with their environment in 
specific ways and are not flotsam jetsam 
biological material in freewheeling asso- 
ciation, combination or change.19 For our 
purposes, however, the salience in 
Partridge's scrupulously argued rejoinder 
is his emphasis that the deconstructionist 
perspective, besides incorrectly reifying 
the claim that biotic communities survive 
in a chaotic nonsystem, make the cardinal 
error of obscuring the difference between 
"natural" ecosystems and those "managed" 
by human intervention. In other words, the 
rate and scale at which natural ecosystems 
are "self organising" can in most cases be 
radically different from those in which 
anthropogenic management has acted upon. 
In effect, the task of arriving at some sort 
of ecological baseline is central to deter- 
mining the impact and implications of the 
society/nature dynamic. 

Ecological Integrity 

For an ecological baseline we have 
chosen to settle on a slight variation of the 
concept of ecological integrity as theorised 
and defined by members of the Global 
Integrity Project (henceforth GIP).20 
According to some members21 of the GIP, 
ecological integrity is associated with: 

...wild, untrammelled nature and the self- 
creative capacities of life to organise, 
regenerate, reproduce, sustain, adapt, de- 
velop, and evolve itself. These capacities 
are displayed spatially in a hierarchy of 
natural systems and temporally as the legacy 
of aeons of evolutionary and biogeophysical 
processes with their potential to continue 
into the future. Finally "integrity" signifies 
that the combined functions and compo- 
nents of whole natural systems are valu- 
able for their own sake...22 

By "wild and untrammelled" nature the 
GIP does not suggest that pristine nature 

is intrinsically privileged in opposition to 
that which is modified by human action. 
Rather, the emphasis is directed towards 
arriving at an ecological baseline to judge 
the impact of human interventions. Along 
the same axis, the plea to determine trends 
in nature for its own sake, i e, as a quantity 
independent of human mediation (though 
having several political and ethical impli- 
cations which I cannot deal with in this 
paper) is intended to recover an under- 
standing of environmental processes that 
are "invisible to markets and the 
economy".23 I reiterate these clarifications 
in order to deflect any implication which 
suggests that human impact solely or 
per se is the cause of disintegrity. Lastly, 
given the fact that the entire discussion 
above has been chiefly premised on a 
reading of biotic communities, our case 
example, (a non biotic community - flu- 
vial processes), requires a further clarifi- 
cation . Here, I will resort to endorsing 
some of the qualifications that Alan Holland 
introduces in his interpretation of the notion 
of integrity:24 
(a) Rather than trying to identify inherent 
properties in the deltaic system, I refer to 
particularproperties ofparticularprocesses, 
i e, deltas as part of a geomorphologic 
process. 
(b) Instead of engaging with the issue of 
a direction for nature (deltas), I concen- 
trate on identifying a de facto particular 
trend, i e, the deltaic river system's action 
in land formation. 
(c) Integrity is referred to not as original 
cause, but as ongoing process, i e, the 
integrity of the Orissa delta for the purposes 
of this argument is not directed at recov- 
ering an original pristine pre-colonial state 
of being but measured instead by the latitude 
the fluvial system is allowed as a geomor- 
phologic process. In sum, the notion of 
ecological integrity vis-a-vis our case 
example refers to deltaic inundation as a 
geomorphologic process: wherein the flu- 
vial action of erosion and deposition is 
elemental to the consolidation of the delta 
as a land form. The grand and extensive 
deltas of the world like those formed by 
the Mississippi, Yangzte, Nile or the 
Ganges-Brahmaputra are, in fact, colloi- 
dal land masses in the process of being 
recovered and stabilised by hydraulic 

Table 1: Hydrology of the Deltaic Rivers of Orissa 

Rivers Length Distance from Catchment Delta Delta Area 
(km) Delta Head to (Km) (Area sq km) Percentage of the 

Mouth (km) Catchment 

Mahanadi 853 107 130,560 7526 5.76 
Brahmani 701 149 35,840 2186 6.10 
Baitarani 344 99 10,240 1678 10.47 

Source: N C Behuria, Orissa State Gazetteer, vol I, Government of Orissa, 1990, p 48. 
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action. Though again, I do not suggest that 
deltas are only a geomorphologic reality, 
they are complex chemical and biological 
entities as well. In the next section we 
briefly discuss the morphology and the 
hydraulic properties of deltas in general 
and the features of the Orissa delta before 
mapping onto it the historical experience 
of colonial rule. 

II 
Deltas and Their Hydrology 
In broad terms, a delta is defined as a 

land form created by coastal deposits 
derived from river borne sediment. Lying 
at the interface of fluvial and marine 
ecosystems, deltas possess highly volatile 
hydrological regimes that are in the pro- 
cess of actively building up (prograding) 
or shaping the deltaic plain. The deltaic 
land form is moulded by several fluvial 
and marine processes such as river depo- 
sition, wave action, tidal currents, etc, and 
the relative intensity of these agents lend 
each delta its peculiar features and characte- 
ristics. However, despite the various en- 
vironmental contrasts amongst deltas, all 
actively prograding ones have a common 
attribute: a river supplies sediment to the 
deltaic plain and the drainage basin (ocean, 
sea, estuary) more rapidly than it can be 
removed by marine processes, i e, the 
sediment load carried by the rivers is rarely 
able to be entirely discharged into the 
drainage basin.25 This causes the fluvial 
regimes coursing through the deltaic plain 
to acquire an unusual degree of instability 
as their channels are constantly and regu- 
larly clogged or deteriorated by their 
sediment load. They, therefore, frequently 
overflow their banks, inundate surround- 
ing lands, abandon channels or scour new 
ones. Often flowing in streaming jets of 
silt-laden waters and in torrential bursts, 
these rivers and their distributaries roam 
the soft alluvial plains regularly sculpting 
the landscape into new shapes, revitalising 
drainage lines and creating a fresh set of 
creeks, lagoons, swamps, ox-bow lakes. It 
is, moreover, not unusual for the basic 
topography to be suddenly and dramati- 
cally realigned in a single flood season 
itself. In other words, the delta is a highly 
unstable landscape given to regular and 
recurrent physical and hydraulic alterations. 

The Orissa Delta 

The Orissa delta situated in eastern India 
is a wedge shaped tract made up of a series 
of flood plains which are cut up and criss- 
crossed by a vast tangled fluvial network 
of channels that empty their waters into 

the Bay of Bengal.26 The three major rivers 
that course through the soft alluvial plains 
are the Mahanadi, the Brahmani and the 
Baitarani. These rivers issue in magnificent 
streams from three gorges that mark the 
boundary between the western hilly region 
and the bowl shaped coastal expanse. 

As is evident from the above Table 1, 
the catchment, from which a great deal of 
the monsoon precipitation is discharged 
into the delta, is almost fifteen times the 
surface area of the latter. The delta con- 
sequently is relatively too narrow and 
constricted a leeway for jettisoning into 
the Bay of Bengal the entirety of the 
voluminous runoff that courses through it, 
especially during the monsoons, when the 
riverine network of main channels, their 
distributaries and minor passageways can 
be critically burdened following a sudden 
spike in precipitation. Nearly 80 per cent 
of the annual average rainfall (56.89 
inches = catchment + deltaic portion) is 
concentrated in just five of the monsoon 
months (June-October).27 Another signifi- 
cant characteristic is the river's abrupt loss 
of gradient upon entering the delta, causing 
its velocity to rapidly flatten. This sudden 
slackening in the current translates into an 
immediate dissipation of the river's erosive 
capacity and results in a high deposition 
rate of detritus on its bed, leading to the fur- 
ther deterioration of the channel, the inevita- 
ble bursting of its banks and the subse- 
quent inundation of the surrounding lands. 
In the Orissa delta, therefore, periodic, 
regular and recurrent inundation of the 
surrounding flood plains is an integral 
attribute of its hydrology, which in turn is 
constituted by its topographic features, 
fluvial morphology and rainfall pattern. 

The unusual volatility of the Mahanadi 
basin's rivers systems, not unexpectedly, 
became an immediate source of consider- 
able anxiety to the early colonialists. Tem- 
peramentally, the delta's fluvial regime 
appeared to be in direct contrast to the 
relatively placid and docile English rivers. 
A contrast that was scrupulously conveyed 
by William Hunter, one of the empire's 
most accomplished compilers of its Indian 
acquisitions, in the mid-nineteenth century: 

In the first stage [pre-deltaic] it [river] runs 
on a lower level than the surrounding 
country, winding through mountain val- 
leys and skirting the base of the hills. 
During this long part of the career, it receives 
innumerable streams and tributaries from 
the higher country on both banks. So far 
it answers to our common English idea of 
a river. But no sooner does it reach the delta 
then its whole life changes. Instead of 
running on the lower ground, it gradually 
finds itself hoisted up until banks form 
ridges which rise high above the adjacent 

country. Instead of receiving confluents it 
shoots forth a hundred distributaries. In 
short, it enters upon its career as a deltaic 
river and presents a completely different 
set of phenomenon from those we are 
accustomed to in European streams.28 

Hunter's description can be treated as 
a snapshot of the ecological stage, so to 
speak, upon which the colonial encounter 
in the region played out. The British at- 
tempt to consolidate and extend rule in the 
region, in fact, became critically depen- 
dent on their ability to subdue and train 
the volatility of the delta's hydrology. The 
ecological stage, in other words, was not a 
mere backdrop but became a palpable part 
of the complication of subordinating the 
tract and its populace to the new impera- 
tives of the colonial economic and admin- 
istrative order. However, in order to retain 
the focus of this paper on the capital/nature 
dialectic, I will discuss the colonial expe- 
rience in the delta under three broad themes: 
(a) calculus of rule, (b) property and pro- 
tection, and (c) commodification as cure. 

Calculus of Rule 

In 1803, the British East India Company 
annexed the deltaic portion of Orissa 
(districts of Puri, Cuttack and Balasore) by 
routing an ill equipped Maratha detach- 
ment stationed in Cuttack. The Marathas 
had been in control of these territories 
since 1751, after having seized them from 
the Mughal in that year. The Company's 
attempt to transit from an occupying army 
to that of a governing administration in the 
region inevitably entangled it in the pro- 
tracted task of attempting to radically 
overhaul the previous social and property 
relations and realign it in sync with the new 
calculus of rule. In other words, the East 
India Company was compelled to reorder 
the entire pre-colonial political and social 
landscape to render it legible to the new 
imperatives of the colonial project.29 

In the earliest phase, the Company's 
actions were primarily motivated by the 
desire to extract agrarian surpluses. That 
objective, however, immediately collided 
with two obstacles. First, the absence of 
a reliable social segment through which 
the Company could anchor its rule within 
native society. Second, the perplexing 
manner in which property was enmeshed 
in the pre-colonial social hierarchy and 
political structure. Before discussing the 
colonial response to these challenges, we 
briefly outline the pre-colonial social and 
property system that the Marathas had been 
administering and that was, in fact, largely 
derived from and based upon the previous 
Mughal system (1568-1751) in the delta. 
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In the pre-colonial arrangement, a dense 
layer of intermediaries (chaudhuries, 
qanungoes, ta'allqdars, muqaddams) were 
interposed between the central authorities 
and the cultivators.30 Besides these offi- 
cials, there were also several tribute-paying 
independent chieftains called zamindars, 
who were settled as "powerful and formi- 
dable chiefs, commanding troops and 
possessing forts."31 The lowest rung on 
this ladder was the village headman, titled 
the muqaddam and in his office the locality 
met imperial governance. On the one hand, 
he was firmly embedded in the interests 
of the village by being the man on the spot 
while, on the other, he served as the repre- 
sentative of the imperial administration.32 

In return for remitting revenue to the 
central authorities these intermediaries 
(ta'allqdar, qanungo or chauduri) were 
granted deductions (rusum) from the gross 
collections and usually given a privileged 
tenure (nanker land). They could also 
generate income by imposing fines 
(abwabs) and duties (sair), besides having 
privileged rights and access to fishing, 
orchards and forest produce (jalker, phalker 
and banker). However, these intermediaries 
also carried out two significant functions 
that involved the granting of agricultural 
loans (taqqavi) and the task of determining 
the scale and quantity of remission (a total 
revenue waiver), in the event of a drought 
or inundation. These interventions were, 
in fact, critical to moderating the volatile 
production conditions in the delta by pro- 
viding incentives and relief for the culti- 
vators. In effect, the Mughal and Maratha 
intermediary in the Orissa delta was a 'fiscal 
buffer' and was akin to an entrepreneur or 
magnate of sorts, who, by regulating pro- 
duction conditions, sustained and often 
expanded agricultural activity in the delta. 

These intermediaries, however, did not 
possess any title or property in the soil 
itself and held a transferable office. At 
best, these officials could alienate their 
office or a portion of it along with its 
privileges and perquisites. This formal 
impermanence of office was, in fact, in- 
tegrally tied to the Mughal and Maratha 
calculus of rule, which rested on a constant 
shuffle of alliances that in turn was based 
on a continual negotiation over territory 
and privileges. The pre-colonial Imperial 
order, therefore, appears to have anchored 
its rule in a multi-layered segment of 
intermediaries, who were assimilated 
through a web of rights, duties, obliga- 
tions, privileges and perquisites. In several 
ways, this dense network ofintermediaries 
were critical to calibrating an equilibrium 
between the locality's production context 
and the central authorities' agendas for 

appropriating the surpluses. That is, the 
Mughal/Maratha fiscal buffer was effec- 
tively the repository of expertise and 
finance for sustaining agricultural pro- 
duction in the delta and for monitoring 
and determining thresholds for extracting 
surpluses. 

The Company immediately, upon an- 
nexing the delta, sought to eliminate the 
pre-colonial fiscal buffer despite the latter's 
catalytic role in enabling agrarian produc- 
tion in the delta. It is probable that the 
Company was ignorant of their signifi- 
cance or that they perhaps simply lacked 
the administrative depth and capacity to 
negotiate alliances and thereby neatly 
superimpose colonial rule over the exist- 
ing social networks. On the other hand, it 
appears more probable that the complex 
social arrangements with their myriad 
number of claims and counter claims on 
the surplus made the pre-colonial order 
illegible to the colonial calculus of rule. 
In other words, the British East India 
Company represented a radically different 
social and property system. 

In the initial revenue settlements, in tracts 
not administered directly by the Company, 
its officials sought to simultaneously elimi- 
nate the old fiscal buffer while instituting 
a new layer of "proprietors of the soil", 
who were termed zamindars. 33 These 
Company zamindars were then to be 
engaged for the collection and payment of 
revenue.34 In the process, the East India 
Company drew widely and indiscriminately 
upon some of the petty officials and rev- 
enue collectors of the previous Maratha 
regime. The transformation of a layer of 
revenue officials, who had previously 
"merely held interests or rights in the 
revenue", into exclusive proprietors lim- 
ited to the role of only realising rents 
marked a decisive break in two significant 
respects. First, amongst the twenty-one 
defining features of the new proprietary 
tenure, it was categorically stated that the 
zamindar could neither claim remissions 
for revenue on account of "drought, inun- 
dation or other calamity", nor could he 
grant the same on the rents of the culti- 
vators (raiyats) in his zamindari.35 As 
noted earlier, deltaic regions are prone to 
frequent inundation. In the Mughal period 
and possibly during Maratha rule in the 
Mughalbandi, the largest share of the 
revenue collection accrued from the 
autumn rice harvest (sarad crop), which 
was also the crop most susceptible to 
damage from flood or drought. 36 The 
granting of timely remissions and agricul- 
tural loans (taccavi)37 were, in fact, 
crucial instruments by which the previous 
intermediaries sought to harmonise collec- 

tions with the fluctuations inherent in the 
delta's cropping regime.38 

Second, the new zamindars were effec- 
tively only empowered with coercive means 
to realise rents, while their capacity for 
investments and managerial interventions 
was severely constrained, if not actively 
discouraged.39 Consequently, in the new 
zamindari areas (as well as in the tracts 
directly administered by the Company) 
there was no social hinge which could 
mediate between local production contexts 
and the revenue authorities. Rather, the 
Company zamindars merely transmitted 
the pressures of the extractive agendas of 
the colonial administration onto the culti- 
vators. In effect, a social feedback mecha- 
nism consisting of a pool of expertise and 
skills which could read the variability and 
ecological integrity of the hydraulic environ- 
ment was eroded and was no longer a sig- 
nificant input in agricultural production. 

Property for Protection 

The Company zamindars, however, were 
not merely imbricated in the delta as a 
social group to buttress colonial rule but, 
more specifically, were constituted prin- 
cipally by the introduction of a conception 
of bourgeois landed property.40 This form 
of property in many ways heralded not 
only a radical change in the mode in which 
surpluses were assessed and extracted by 
the colonial authorities but also initiated 
a vastly different relationship with the 
delta's hydrology. In the pre-colonial ar- 
rangement, the revenue demand was cal- 
culated as a share of the gross output of 
that season, i e, it was a tax on the total 
yield of the crop.41 The success of such 
a taxing strategy essentially hinged on the 
administration's ability to adjust the pitch 
of the demand in a manner that enabled 
them to extract during peaks in crop output 
and to make concessions (by remissions) 
when production hit a trough. In other 
words, a great deal of flexibility was in- 
corporated in the collection strategy in 
order to accommodate fluctuations caused 
by recurring inundation and drought. The 
season to season negotiation over the rate 
of taxation, therefore, compelled the 
Maratha and Mughal intermediaries to 
closely monitor production conditions on 
the ground. The region was overwhelm- 
ingly rice growing, which was cropped in 
three seasons - biali, saradh and dalua; 
roughly corresponding to autumn, winter 
and spring varieties.42 Though appearing 
to be discrete cropping schedules, the three 
rice cultivating seasons were, in terms of 
actual operation, an aggregated produc- 
tion regime. The delta was predominantly 
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subjected to inundation in two phases - 
July 21 to August 7 and August 21 to 
September 7.43 Innovative practices 
seemed to have been evolved to side-step 
these flood peaks. The biali rice would be 
a bumper crop in the event of rains failing 
the saradh crop. If floods, on the other 
hand, were greater than usual during the 
harvesting period of the biali the saradh 
could still be made to prosper while the 
former would be destroyed. In the even- 
tuality of both crops being washed away 
by heavy floods, dalua grains could be 
sown in the flooded tracts and rice still 
harvested.44 

Besides strategically timing the sowing 
and harvesting operations, other practices 
were factored in as well to distribute risk, 
notably, by growing rice on a variety of 
land types with differing degrees of mois- 
ture retention and fertility and by develop- 
ing resilient strains.45 Though it is un- 
clear, given the absence of credible his- 
torical and statistical data, whether the 
majority of cultivators had access to such 
diverse production choices,46 it is, 
nevertheless, quite probable that such 
strategies were widespread enough to be 
of significance. Lieut. Col. Haig, a govern- 
ment official, during a survey in 1873, for 
example, observed: 

His (the Oriya cultivator's) whole system 
of cultivation has been adapted to an 
uncertain and precarious rainfall and pe- 
riodic inundation. He is a gambler, he has 
one field on the high ground, another in 
the hollow and another half-way between, 
so that if he loses one crop by either flood 
or drought he is pretty sure to save the 
other.47 

While the above listed methods can 
broadly be considered defensive, in that 
they essentially sought to minimise losses, 
there is evidence to suggest that cultivators 
in the delta considered inundations a 
necessity for certain agrarian operations. 
Most critically, for the purpose of bringing 
the autumn crop to maturity.48 That is, 
though floods could be detrimental to the 
rice crop in the event of a prolonged 
submergence, the crop sown much after 
the flood season prospered because of the 
moisture and silt deposited by the over 
flowing rivers. Consequently, even when 
cultivators incurred losses in the rice crop 
they would usually be amply "compen- 
sated by a bumper autumn crop".49 The 
silt also proved to be beneficial and es- 
sential for the rice crop.50 

Clearly, cultivators in the delta in car- 
rying out their agricultural operations 
resorted to a wide and varied set of strate- 
gies involving risk distribution and the 
utilisation of inundating waters. Signifi- 

cantly, the pre-colonial form of property 
and taxing format appears to have been 
sensitive to the fluctuations inherent in 
such a production context. 51 The colonial 
dispensation, on the other hand, from the 
outset, resolved in favour of a property 
system that was far more rigid and exclu- 
sive.52 The introduction of bourgeois 
landed property was, in fact, a defining 
feature of colonial rule in other parts of 
the Company's Indian acquisitions as well, 
especially in the adjacent province of 
Bengal. In the opinion of Irfan Habib, the 
noted mediaeval historian, a sharp dis- 
junction in revenue assessment and 
realisation practices occurred with the 
imposition of the colonial property re- 
gime: 

The land revenue under the preceding 
Indian regimes was fixed as a share of the 
crop, and varied according to the crop 
cultivated. The land revenue under the 
British, whether directly imposed on the 
ryots (cultivators) or assessed on the 
zamindars, was a true tax on land. The 
assessment was on the basis of what and 
how much it ought to produce, not on what 
crop it actually raised.53 

In the Orissa delta, the colonial authori- 
ties effected the change from a tax on the 
grossproduce to a rent on the land through 
a series of regulations and directives. In 
one of the clauses of the new regulations, 
for example, it was stated that engage- 
ments for rent were to be concluded only 
through written obligations involving 
pattahs (leases) that identified and delin- 
eated the land to be taxed. Hence, the plot 
of land - demarcated, numbered, classi- 
fied and exclusively owned - became the 
domain of legibility for the Company's 
revenue administration. The shift, further- 
more, involved a radical break with the 
previous accounting and surveillance pro- 
cedures; instead of adjusting the tax claim 
to seasonal variation in output, the Com- 
pany officials worked towards arriving at 
an 'average productivity' for each indi- 
vidual plot and then 'settled' on a rate for 
a specified period of years. Lastly, a rigid 
emphasis on the punctual realisation of the 
kist (revenue or rent instalment) ended all 
latitude the cultivators previously had for 
negotiating the tax burden.54 In terms of 

the overall collection strategy, therefore, 
the Company appears to have supplanted 
an intensive practice, premised on siphon- 
ing off surpluses by a close monitoring of 
production conditions on the ground, with 
an extensive one focused upon extracting a 
steady income from a determinate tax base. 
With the previous flexibility thus aban- 
doned, inundation in the colonial admin- 
istrative lexicon was straightforwardly 
equated with a loss in revenue rather than 
viewed as part of a process or cycle in 
which the damage of one season was usually 
compensated by an abundance in the next. 
Deltaic inundation, therefore, was increas- 
ingly treated in official reportage as an 
aberration on the production landscape 
rather than as a phenomenon integral to 
the fluvial regime. In effect, bourgeois 
landed property produced a new optic 
which consolidated the perception that 
deltaic inundations were calamitous events 
rather than geomorphologic processes. 

The colonial administration consequently 
developed the idea of flood control to 
buttress attempts to secure its property 
regime and its revenue collection strate- 
gies. Embankments - structures designed 
to insulate lands from inundation - were 
the first flood control works deployed by 
the British in the Orissa delta. Drawing 
chiefly upon their experiences in the ad- 
jacent province of Bengal, an Embank- 
ment Committee was instituted and the 
general administration and construction of 
the structures in the initial period was 
carried out by military engineers.55 

The rate of embankment construction, 
however, in the first two decades, was 
slow and sporadic. Furthermore, central to 
this hesitant and uneven pace in flood 
control was the chasm that had developed 
between the revenue authorities and the 
military engineers. While the former was 
keen on merely securing revenue interests 
by insulating as much rent paying lands 
as possible, the latter had to grapple with 
the hydraulic complications that had re- 
sulted from restraining rivers within em- 
bankments. In time, the revenue-centric 
approach of the administration began to 
be challenged by many military engineers, 
who argued that the embankments were 
actually aggravating the flood line by 

Table 2: Cropping Schedule in Deltaic Orissa 

Cropping Season Sowing Harvesting Land Type 

Biali (autumn, rabi) April-May August-September High lands 
Saradh (winter, kahrif) May-June October-November or 

December-Jarruary Moderately low lands 
Dalua (spring) January- February March-April-May Low, swampy, marshy 

ground 

Note: For a detailed account of agrarian conditions and practices in coastal Orissa during the colonial 
period, see SSR, vol I, pp 105-08 and N N Banerjee, Agriculture of the District of Cuttack, Calcutta, 
1898, pp 62-70. 
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clogging drainage and causing the river 
beds to rapidly deteriorate. The tussle 
between the two wings of the government, 
however, ended with the engineers being 
defeated with the passing of Regulation XI 
of 1829.56 Through this regulation, the 
revenue administration now gained a 
significant advantage over the military en- 
gineers by disbanding the embankment 
committees altogether, even though final 
authority on embankment expenditure was 
still vested with the Military Board.57 

A dramatic spurt in embankment con- 
struction followed. From 1831 "progress 
onwards" was the motto of every executive 
engineer, who, "urged on by the revenue 
authorities", steadily extended the embank- 
ment system.58 Lieut Harris, in his second 
report of May 1858, noted the new zeal 
and zest with which "protection" began to 
be pursued in this period: 

Zamindar A had embanked his little plot 
of land originally to the detriment of B. 
B to enable him to pay his enhanced reve- 
nue had appealed to the Collector for an 
embankment calculated to protect his land 
- to the detriment of C and D - E,F,G,H 
and indeed more letters than the world can 
supply...in this way, in every portion of the 
district..,embankments became the rule 
rather than the exception.59 
The unabated rise in expenditure on 

embankments, however, soon set the 
Military Board on a path of direct confron- 
tation. In 1847, while prohibiting "all but 
the repairs necessary to prevent actual 
breaches",60 the Board simultaneously 
began to press for the dismantling of 
"fictitious or useless" embankments.61 
Many military engineers also began to 
openly voice doubts about the viability of 
"protecting" the delta.62 Lieut Harris, for 
example, after completing his surveys on 
the Mahanadi river between 1856 and 1860, 
emphatically asserted that embanking the 
rivers actually resulted in the "silting up" 
of the channels and raised the flood line 
to dangerous levels.63 

By the mid-1850s, mounting damages 
from floods (especially the ones in 1853- 
54 and 1855-56) had begun to severely 
undermine the administration's confidence 
in the embankment system. The entire 
schema for protection had, in fact, re- 
solved into a seemingly endless tedium of 
repairs, rising maintenance charges and 
the frequent collapse of constructed works. 
The possibility of a complete abandon- 
ment of all flood control structures, how- 
ever, collided with a fresh set of dilemmas. 
First, the delta had been literally over run 
with hundreds of miles of embankments 
with several new constituencies of 
"protected" areas that were liable to ex- 

treme devastation if the administration 
demobilised their embankments. These 
protected lands, having undergone pro- 
longed periods of insulation from inunda- 
tions, were far more vulnerable to flood 
currents; in the absence of deposition by 
river action they were now relatively much 
lower than the beds of the surrounding 
fluvial channels. Moreover, the drainage 
pattern had been substantially altered and, 
in fact, congested with the indiscriminate 
location of new habitations in the deltas 
flood plains and by the advancement of 
cultivation in former inundation prone, but 
now protected zones. Hence, paralleling 
the spike in hydraulic imbalance, precipi- 
tated in the main by flood control mea- 
sures, was the growth of powerful sec- 
tional and proprietary interests who came 
to depend on flood protection structures. 
In sum, colonial rule and property trans- 
formed aflood dependent agrarian regime 
in the Orissa delta into aflood vulnerable 
landscape. 

Commodification as Cure 

The pursuit of flood control through 
embankments placed the colonial admin- 
istration in a profound dilemma. On the 
one hand, the triad of bourgeois property, 
the Company zamindari system and an 
extensive revenue collection strategy were 
central to colonial rule; on the other, these 
very same defining elements of the colo- 
nial presence lay at the root of the hydrau- 
lic crisis that had overwhelmed large 
swathes of the delta. In other words, the 
colonial administration's latitude for 
manoeuvre vis-a-vis deltaic inundation was 
constrained by the need to secure its social 
and economic foundations. This overriding 
imperative to consolidate and perpetuate 
the conditions for rule, in fact, explains the 
administration's preference for interven- 
tions that sought to further intensify capi- 
talist relations. Commodification as cure, 
so to speak, appears as a determined path 
by which the colonialists attempted to 
stabilise their ecological context. That is, 
efforts were directed towards transform- 
ing the delta's hydraulic volatility into a 
more pliable quantity through its objecti- 
fication as a peculiarly capitalist value 
form. The commodification of the delta's 
fluvial system was attempted through a 
combination of technical and legal means. 

This phase was initiated following 
Colonel Arthur Cotton's celebrated survey 
of the delta in April 1858. Cotton's inves- 
tigations, carried out entirely in the short 
span of a month, was concluded by him 
with the assertion of an axiom that "all 
deltas require(d) essentially the same treat- 

ment", i e, that their rivers needed to be 
controlled and regulated into an invariable 
and constant supply.64 Cotton, recom- 
mended the diversion of the Mahanadi 
river into a plexus of irrigation and navi- 
gation canals. Marginal embankments were 
then to line the canal routes and secure the 
adjoining land from flood-spill. He marked 
the Orissa Scheme for inevitable success 
and touted it as a venture that would si- 
multaneously be profitable and protective. 
The Orissa Scheme, despite resting more 
on Cotton's rhetoric rather than investiga- 
tions, found immediate favour with the 
Orissa government and was declared a 
viable project. Soon the privately owned 
Madras Irrigation and Canal Company 
(MICC), on whose rolls Cotton was 
employed as a consultant,65 began parleys 
with the government for taking up the 
project. On June 16, 1862, a contract was 
drawn between the secretary of state and 
the East-India Irrigation Canal Company 
(EICC), an offshoot of the MICC, for 
pursuing the Orissa works.66 

The actual construction commenced in 
November 1863 and water was made 
available by the end of 1865. On April 20, 
1866, the first irrigation lease was signed 
for an area of 31/2 acres. At the end of 
February 1867, the area irrigated amounted 
to 6,6743/4 acres, at a time when water 
sufficient for 60,000 acres was ready for 
use. By October 1867 the Company was 
prepared to supply water to 1,53,000 acres, 
whereas the area actually under irrigation 
amounted to a meagre 9,836 acres. In that 
year the gross revenue, since the com- 
mencement of the project, amounted to a 
mere rupees 4,339-9-3 (1 Rupee = 16 Annas 
and 1 Anna = 6 Pice).67 A distant cry from 
the 30 per cent rate of return envisioned 
by Cotton. In late 1868, the EICC finally 
surrendered the works to the government 
and thereby unceremoniously terminated 
one more sordid chapter in private irriga- 
tion ventures68 in the eastern delta.69 

With the government assuming owner- 
ship, a fresh review of the scheme fol- 
lowed.70 The appraisals were quick to 
dispel the false optimism of the private 
speculators and on the rebound the gov- 
ernment stumbled on some very discon- 
certing evidence. Not only had the EICC 
exaggerated the area it was capable of 
irrigating but it had also greatly under- 
valued the costs of the works. In one such 
review, calculations showed that even if 
irrigation was fully developed and utilised 
on 8,40,000 acres of land along with a high 
rate of Rs 3-5 willingly paid by the cul- 
tivators for the sarad/autumn crop, the 
scheme would still only be barely able to 
pay the interest on the capital sunk without 
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any surplus.71 The ominous tenor of the 
findings pushed the government to attempt 
a complete revamp of the scope and ob- 
jectives of the project. In short, the colo- 
nial state stepped in to complete the task 
of commodifying the river. While the 
physical infrastructure of the Orissa 
scheme, consisting of a network of canals 
and embankments, was designed to simul- 
taneously restrain and tap the waters of the 
Mahanadi, the process of the latter's 
commodification was to be achieved 
through two mechanisms - a water rate 
and an embankment rate. 

In the initial period, when the Orissa 
scheme was under the charge of the EICC, 
the water rate was decided not on the basis 
of an actual demand for it, but instead 
pitched to realise profits on the capital 
expended on the project.72 The rate not 
only proved to be too high but also could 
not be collected in many instances because 
of the ineptness of the then incipient and 
inexperienced canal administration. In 
1872 the colonial government fixed a new 
rate and determined that supply was to be 
made only to clearly demarcated plots upon 
a written application.73 Despite the rela- 
tively lower rate and the formalisation of 
rules for the delivery of water, canal ir- 
rigation continued to be unpopular in the 
delta. The colonial administration, there- 
fore, responded with the Irrigation Bill of 
1876. Armed with this new legislation the 
colonial administration sought to create a 
demand for water through coercive means. 
Non lease-holders, hitherto excluded from 
the ambit of canal administration, could 
now be drawn into its orbit on the charge 
of illicit irrigation. Through a clause (Sec- 
tion 79), "joint responsibility" was en- 
forced, i e, authorities could penalise, on 
their failure to identify the culprit, all the 
cultivators who drew water from a channel 
from which "illegal" irrigation had taken 
place. The ordinance on illicit irrigation 
soon became an instrument of terror in the 
canal tracts. Patrols were frequently on the 
prowl and unless dissuaded by bribes, fined 
cultivators for illicit irrigation. In 1883-84, 
for example, over 28,200 acres were de- 
clared to be illicitly irrigated and a total 
of 7,870 cases were filed.74 

Ironically, despite the large number of 
proceedings initiated against the cultiva- 
tors, the patrols operated with an ill-de- 
fined notion of the term "illicit irrigation". 
Irrigation water from the canal, for ex- 
ample, couldjust as easily flow from leased 
to unleased land, much against the wish 
of the latter's owner. Furthermore, deter- 
mining the exact irrigation source (tanks, 
rainfall or canal, etc) by which the field 
was watered became another seemingly 

irresolvable irritant. The patrols, therefore, 
often employed fairly arbitrary criteria. On 
one such instance at Laptna and 
Ramkistopore in 1878, a marginal em- 
bankment had been pierced and some water 
had drained into the pat (marsh or depres- 
sion) fields. After several rounds of accu- 
sations and arguments had exhausted the 
canal officers and cultivators 

... a superior officer of the department went, 
tasted the water in the fields, declared that 
it had all come from the canals and then 
gave the people the option to either pay 
at the surreptitious rates for all the lands 
or to take out leases for 5 years for the 
higher lands.75 

The demand for irrigation, nevertheless, 
remained sluggish despite the enthusiasm 
of the patrols. The repeated failure to turn 
irrigation into a profitable commodity, in 
time, persuaded the colonial authorities to 
reorient their emphasis by exploring an- 
other option, that of commodifying pro- 
tection. Arriving at an embankment rate, 
however, proved to be a far more intrac- 
table exercise than bargained for. At the 
start, the administration "could not com- 
mand general assent" on the amount of 
benefit rendered by protection."76 Both 
cultivators and administrators continued 
to argue that inundations were not always 
"wholly destructive" and that they often 
left behind fertilising silt which renewed 
the productive powers of the soil. A pe- 
tition, signed by several villagers in Cuttack, 
typically illustrates the sentiment against 
the embankment system. 

Since the excavation of the Canal there has 
been no good out-turn of the crops in our 
fields. Owing to the embankments no silt 
is deposited in our fields, caused by the 
overflow of rivers, therefore the out-turn 
has fallen off. Still we are paying the land 
revenue, the road and public work cess, 
the Zamindaree dak-cess, bribe and other 
cesses for which we have become poor and 
involved in debt.77 
Added to the confusion about deciding 

on an embankment rate,78 was a legal 
complication that erupted in the form of 
a dispute with the Raja of Aul regarding 
a certain embankment on his estate.79 The 
Aul dispute, in a wholly unexpected 
manner, ground to a virtual halt the 
administration's drive to put a price on 
protection. In an acrimonious and bitter 
legal battle, stretched over 12 years, the 
raja was able to successfully assert that the 
government if it undertook the task of 
protection in the delta was obliged to 
compensate the affected parties in the event 
of the failure of the embankments.80 In 
other words, the government in affixing 
a charge for protection was legally bound to 

ensure the efficiency of the embankment 
system. In the likelihood of guaranteeing 
its efficiency, the government, however, 
would then be open to litigation on the 
performance of the protective works. Not 
surprisingly, the administration preferred 
an organised retreat and overtime dropped 
plans to implement the embankment rate. 

At the same time that the cultivators 
traditional access to water was ended by 
the introduction of canal irrigation, the 
colonial administration was pressuring the 
irrigation bureaucracy to energetically seek 
out and destroy all the non-canal irrigation 
sources that were considered to be in 
competition with the canal. A large num- 
ber of bunds - structures constructed to 
trap water from drainage lines - were 
specially targeted for destruction. By Act 
III of 1876, the government empowered 
itself with the right to declare any of them 
as obstructions to drainage and could order 
their removal. A letter from Baboo Juggo 
Mohan Lall, a zamindar in the district of 
Cuttack, submitted to the Canal Commis- 
sion of 1884 is a typical complaint: 

Three or four hundred bunds have been 
removed or cut by the Department of Public 
Works under Act XXXII of 1855 and 
Irrigation Act III of 1876 on the ground 
that it obstructed the natural drainage of 
the country... All these bunds had gaps 
which remained open when the rainfall 
was abundant, and were closed when the 
rainfall was scanty. By these bunds the 
ryots had control over rain water, which 
they would keep into or let off their fields 
as the necessity arose. So they were very 
useful for agricultural purposes, and also 
yielded fishery revenue, and did not obstruct 
the drainage as they had gaps in them.. .81 
Fields were often forcibly drained by 

the canal staff with channels cut through 
them and the water was then, ironically 
enough, in several instances reportedly 
led into the canal. Closure of these drain- 
age cuts was not permitted and cultivators 
were often forcibly compelled to apply 
instead for canal water. Ponds, lakes and 
tanks in the canal tracts were similarly 
emptied by drainage cuts. This method of 
destroying existing water sources is describ- 
ed in a petitionjointly signed by cultivators 
from several villages in Cuttack district: 

The rain water of our lands are taken away 
by the drains dug through our field. Drains 
have also been dug by the side of ponds 
and streams, to take their waters away. 
These drains have been dug by govern- 
ment with the intention of obliging us to 
take water from the canals...82 

A perusal of the petitions submitted to 
the Canal Commission of 1884, in fact, 
confirms that much of the destruction 
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inflicted on the non-canal irrigation struc- 
tures was by design rather than inadvert- 
ence83 Baboo Gauree Shanker Roy, 
secretary of the Orissa Association, in his 
evidence to the Canal Commission, for 
example, clearly indicates the same: 

When in 1882 the drainage cut over-drained 
the fields the ryots (cultivators) petitioned 
to the collector(district administrative head) 
to be allowed to make cross-bunds in the 
drainage cuts to save their crops but their 
prayer was rejected and the crops suffered. 
In 1883 the ryots petitioned for storing 
only rain water in the drainage cut. Mr 
Roberts (Collector?) rejected the petition 
but ordered verbally that if the ryots would 
again take leases for five years he would 
put cross-bunds across the drainage cut.84 
Despite the colonial authorities vigo- 

rous pursuit for profit, the Orissa canals 
remained a financial failure throughout the 
19th century. The causes underlying the 
scheme's continued losses have been dealt 
with elsewhere and are not relevant for the 
immediate purposes of our argument.85 
What, however, is to be emphasised in the 
above discussion is how the drive for the 
commodification of the delta's fluvial 
system placed a number of cultivators in 
a new relationship with their hydraulic 
environment. On the one hand, the physi- 
cal infrastructure of the canal system further 
fragmented the delta into zones antagonis- 
tically poised against each other: the irri- 
gated protected, the semi-protected and 
the unprotected . The unprotected zones, 
in fact, tended to bear the main brunt of 
the floods as vicious currents were de- 
flected onto them by embankments located 
in the protected areas. On the other hand, 
the water rate and the other processes that 
accompanied the drive for commodi- 
fication caused the metabolism, that pre- 
vailed in the pre-colonial period, between 
land and water to be uncoupled. The water 
market created by the Orissa scheme, in 
fact, forced the alienation of a section of 
the cultivators from what was formerly an 
organic relationship with deltaic inunda- 
tion. In other words, their dispossession 
from the means of production (inundation 
irrigation) caused these cultivators to be 
poised against the ecological integrity of 
the delta's fluvial system. In effect, a new 
production context and set of social rela- 
tions was constituted that was dependent 
on flood control and existed in antagonism 
to inundation as a geomorphologic pro- 
cess. An antagonism that in several ways 
fatally poised man against nature in the 
delta and was incisively explained by the 
1928 report of the Orissa flood committee: 

...that the problem which has arisen in 
Orissa, is due, in the main, to the efforts 

which have been made towards its protec- 
tion. Every square mile of country from 
which spill water is excluded means the 
intensification of floods elsewhere; every 
embankment means the heading up of water 
on someone else's land (coastal). Orissa 
is a deltaic country and in such a country 
floods are inevitable; they are nature's 
method of creating new land and it is 
useless to thwart her in her workings...the 
solution lies in removing all obstacles which 
militate against this result...To continue as 
at present is merely to pile up a debt which 
will have to be paid, in distress and ca- 
lamity at the end.86 
The drive forcanal irrigation in the Orissa 

delta, on the surface, can be adduced to 
the particularity of a historical juncture in 
India, in which British finance capital was 
seeking to invest in public works such as 
irrigation and the railways.87 This expla- 
nation is, however, only partial at best, as 
the investment drive in this period can 
more meaningfully be discussed as the 
colonial imperative to extend a particular 
type of capitalist relation in its colony. The 
private irrigation experience in the 
Mahanadi delta was, in fact, the dual 
movement of commodification (water rate 
and embankment rate) and primitive ac- 
cumulation (destruction of traditional 
sources of irrigation). That is, the private 
irrigation speculators intended irrigation 
water to confront the cultivators as a 
commodity that furthermore was subject 
to the market imperative. In effect, the 
imposition of capitalist property resulted 
in the Orissa delta being reconstituted as 
a flood vulnerable landscape. 

Ill 
Conclusion 

Though the experiences outlined in our 
case is perhaps too limited a basis from 
which to derive broad generalisations about 
the capitalist nature dialectic, it neverthe- 
less, enables us to reiterate, albeit perhaps 
with a new emphasis, a proposition - 
capitalism relates to nature in a two-stage 
path/manner. First, the imposition and 
consolidation of a capitalist property form 
over the substance of nature. A type of 
property that is defined not merely as private 
ownership but as being exclusive as well.88 
By exclusive I refer not only to the extin- 
guishing of overlapping rights or uses over 
a unit of land/nature but, more specifically, 
to the manner in which the latter is un- 
coupled from its existence in an ecosystem 
process and subjected instead to the logic 
of "improvement" or increased producti- 
vity.89 In the Orissa delta, with the intro- 
duction of capitalist property, the organic 
connectivity between land and water was 

sundered. That is, the pre-capitalist reve- 
nue administration by negotiating sea- 
sonally the tax burden and collecting in 
kind. was sensitive to fluctuations in output 
and thereby permitted agrarian production 
to be regulated in rhythm with the vagaries 
of the fluvial regimes. Colonial rule, on 
the other hand, excised production from 
its ecological process (treating cultivable 
land as standing apart from its hydraulic 
context) by instituting capitalist property 
in land and assessing a fixed rent that was 
presumed on a non-fluctuating "average" 
output. The extreme simplification of the 
pre-capitalist society/nature interface by 
colonial tax policies has, in fact, been 
discussed earlier by Michael Watts in a 
brilliant study of famine and drought vul- 
nerability in Hausaland (Nigeria). Watts 
incisively argued that rigidity in the colo- 
nial (British) taxing schema blocked the 
revenue administrations' ability to respond 
to or take account of the several fluctua- 
tions in the Nigerian agrarian landscape, 
brought about by "late rains, locusts, price 
variability, disease and personal calamity". 
In time, the inflexibility of the colonial 
taxing policies became a significant factor 
(amongst others as well) in attenuating the 
Hausaland peasantry's ability to override 
recurring subsistence crisis and, in fact, 
helped magnify the impact of drought in 
the region. 

Marx. was perhaps presciently sensitive 
to how property forms interfaced with the 
environment, when he noted, somewhat 
cryptically, in Capital that the payment of 
"ground rent in kind" was one of the 
"secrets" of the "self-preservation" of the 
Ottoman empire, as it facilitated the repro- 
duction of both the relations of production 
and the "ancient" form of production.91 
In fact, the Mughal, Safavid and Ottoman 
empires in their classical periods92 
overwhelmingly relied or rested on a fairly 
fluid tax base that was premised predomi- 
nantly on a diffuse property form. Agrar- 
ian production, in these empires was regu- 
lated through a spectrum of countervailing 
claims, rights, duties and obligations that 
were always negotiated seasonally at the 
level of the locality.93 Fluctuations in 
output in varying local production con- 
texts, therefore, was factored into the overall 
tax demand, i e, land was relatively still 
treated as a part of nature rather than an 
isolated factor of production. However, 
this is not to suggest that pre-capitalist 
formations did not stress or alter their 
natural environments, but rather the qua- 
lity of their interaction with the latter was 
determined by a non-exclusive form of 
property, which clearly appears more flexi- 
ble in our example at least. 
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The second step of our two-step path is 
the extension of capitalist relations through 
the imposition of the commodity form on 
nature, that is, uncoupling an element of 
nature from its existence as process in 
order to regulate it primarily as exchange 
value and simultaneous with its continued 
estrangement from man. That is, the at- 
tempt to subsuming nature's under the 
commodity form is coincident with the 
uncoiling of the trajectory of primitive 
accumulation - separating the direct pro- 
ducer from the means of production in 
order for capital to appropriate him as 
"free" labour. This insertion of the capi- 
talist market between man and nature has, 
in fact been aptly summed up by Polanyi 
as the arrangement whereby "man under 
the name of labour, nature under the name 
of land" become subject to the new prin- 
ciples of the "self-regulating market".94 
Similar aspects of the commodification of 
nature have been discussed in several earlier 
studies as well. Jack Kloppenburg's de- 
tailed monograph on biotechnology, for 
example, meticulously maps the manner 
in which capital penetrates plant breeding 
through the science of hybridisation. Com- 
modification, in his opinion, served to 
effectively break the previous unity of the 
seed as both grain and the means of produc- 
tion, i e, seed as a commodity is premised 
on the separation of the cultivator from 
free access to plant genetic material.95 

The two-step path to nature, moreover, 
is also inevitably the subjection of the 
latter to capital's insatiable drive for profit 
maximisation through the constant 
reorganisation of the processes of produc- 
tion and the extension of the hegemony 
of exchange-value to new spheres of the 
natural world.96 In effect, capital's need 
to ratchet up productivity and accumula- 
tion leads to the adoption of ever newer 
technologies. In the instance of our ex- 
ample, the recasting of the delta as a flood 
vulnerable landscape provoked an upward 
spiral in technological choices that over 
the span of a century and a half moved 
from embankments to a canal system and 
finally the construction of the Hirakud 
dam on the Mahanadi river.97 This inten- 
sification in flood control strategies, in 
fact, had as much to do with securing the 
delta from periodic inundations as it was 
intended to sustain capitalist property 
(qualified nevertheless by the project of 
colonial rule). That is, colonial rule in the 
Orissa delta reshaped the agrarian land- 
scape to confront and undermine its hy- 
draulic integrity rather than accommodate 
the fluvial system as geomorphologic 
process. A treadmill in flood control ini- 
tiatives, therefore, trapped the populace in 

the Orissa delta (and continues to do so) 
in a spiral involving the simultaneous play 
of three interconnected but distinct tra- 
jectories - consolidation of capitalist pro- 
perty, the intensification of a hydraulic 
crises and the deployment of new technical 
fixes to respond to the changed physical 
environment. 3X3 
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