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FOREWORD

Tt is difficult to say whether the actions of the poor Jead to environmental
degradation and résource depletion, or whether it is the degradation of the
environment that leads to poverty. In any case, it is obvious that indis-
.criminate use of natural resources leads to increasing difficulty in main-
taining these resources and sustaining an adequate standard of living.

" The degradation of Pakistan's resource base is especially serious be-

cause the nation's population has increased from 32.5 million at the time:

of partition in 1947, 10 108 million by the end of 1988, thus registering a
three-fold increase in the last forty years. The land resousces of Pakistari
have not increased however, and indeed they have registered declines in

. fertility and productivity due to the-twin menace of water-logging and

salinization, in addition to the usual probiems of recurrent drought, in-
termitient flooding, constant over-grazing, and excessive use of forests
and rangelands. "

Policy makers and planners have come 1o the realization, if some-
what tardily, that in order for Pakistan to meet its future needs for timber,
fuelwood, fodder, and other natural resources, without causing irre-
versible damage to the environment, farmers and farmiands will have to

play a more central role in all resource development programs. This ne-

cessitates vastly expanded social forestry programs and socially-oriented
programs in the other resource sectors as well. But the probiem is that
very litle is known about the art of these social development programs.
The Foresters and other natural resource officers in Pakistan are still like
small children playing with pebbles on the shore of the ocean of knowl-
edge. ‘
In this regard, the Forestry Planning and Developmem Project has
made a beginning. The publication of this book, edited by Michael R.
Dove and Carol Carpenter, with contributions of papers by renowned
scholars and.experts in natural resourcé management, is-a blessing and a
God-given opportunity that is welcomed by one and all.

-If this book succeeds in creating a realization among its readers that

there is no conflict between environmental and developmental goals, that.

the two sets of goals complement each other and contribute to the overall
objective of improving the quality of life, then the efforis of the editors,
and those of my own in writing this foreword, will be fully rewarded.

Islamabad, . ' Abeeduilah Jan
July 1989, ‘ S - Inspector General of Forests



EDITORS' PREFACE

Although the environment and natural resources of Pakistan have been
overused by man for millennia, the pressure to which they arc being sub-
jected today is truly unprecedented. Throughout the country, the envi-
ronment is being increasingly degraded, and supplies of natural resources
. are falling increasingly short of needs. The primary causes of this situa-
tion — increasing population, a developing economy, and changing pat-
~ temns of resource use — are not physical, but social. The primary causes,
that is, lie within the nature of Pakistani society. Accordingly, any at-
tempt to understand the state of natural resources in Pakistan today must
also begin with its society. Of most importance, any such attempt must
include detailed analyses of how the peoples-of Pakistan perceive and uti-
lize their natural resources. Unfortunately, this is as yet an area in which
litlle research and even less writing has been done in Pakistan. The litera-
tare on the sociology of natural resources in Pakistan is, for all practical
purposes, non-cxistent.

In this combination of a need for and lack of such a literature lay the
stimulus for producing this collection of readings. The collection consists
of eighteen papers on different aspects of society’s use of natural re-
sources in Pakistan and surrounding countries. A major theoretical
premise behind the collection is that resource use is at least partially de-
termined by the nature of the society involved, and hence it will vary
from one society to the next. Since this collection is intended primarily
for a Pakistani audicnce, it was desirable to limit the readings to those
pertaining to Pakistan and its neighboring countries. A second major the-
oretical premise behind the collection is that the best way to study and
teach about socicty's use of natural resources is through case studies, as
opposed to general and non-site-specific reviews of the topic.
Accordingly, every reading in the cotlection presents data on a particular
place and system of resouice use, and bases its conclusions and recom-
mendations on these data. The readings in this collection are all avowedly
scientific or empirical, therefore, as opposed to normative. Instead of
merely saying what should be, they first say what is, and then argue
from there. Most of the papers have been previously published, but in all
of these cases the place of publication was outside of Pakistan, rendering
access to these publications difficult for Pakistani readers.

{t is our hope that this collection will be of value to government of-
ficials, scientists, professors, and students, who are concerned with the

i



Editors’ Preface ' 7]

fields of forestry, agriculture, soil conservation, irrigation, watershed
management, energy, or envirorunental protection and conservation.

Hunoluhs, : _ .
Janwary 1991. : Michael R. Dove & Carol Carpenter
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INTRODUCTION:
THE SOCIOLOGY OF NATURAL
RESOURCES IN PAKISTAN

Michael R. Dove and Carol Carpenter

Our concern in this collection is the sociology of natural resources in
Pakistan, Since this concern encompasses poopie as well as resources,
we have restricted the readings to those pertaining to the resources ypon
which the livelitiood 1o rural people immediately depends, namely soil
and waler, plants and trecs, rangelands and lorests. Resources that are of
less immediate interest to rural people, such as mineral and petrolcum
deposits, arc not discussed here. Given this concern with rural liveli-
hood, the readings necessarily include topics in agriculture, forestry, an-
imal husbandry, and cnergy use. Since some natural resources aic con-
sumed within the rural houschold, while others are collected for sale to
urban houscholds, the readings cover both subsisience and commercial
cconomics, and rural and urban consumption paticros. _

By the 'sociology’ of natural resources, we refer to the analysis of
. resource perception, use, and management by human socicties. Such
analysis is by no means restricted to the discipline of sociology per sc.
The readings in this collection include analyses by anthropologists,
geographers, ecologists, econormists, and agricultural economists, in ad-
dition to rural sociologists.

We have clected 1o organize these diverse readings under (ive, ana- -
lytical and cross-cutling hcadings: environmenial perception, common
FCSOUCE Management, energy ﬂdws,_gcndcr issucs, and cnvironmental
conservation, We shall now bricfly discuss the specific readings under
-cach heading, in lurn.

- TRADITIONAL PERCEPTIONS
- OF THE ENVIRONMENT

The readings in-this {irst section of the volume arc concerned with how
rural peoples traditionally perceive — in & broad scnsc of this term — the
natvral envirenment, This inctudes not just how they ‘sce' the envi-
ronment, but more particularly how they understand it, what they know

!



2 o Introduction

about the environment and how to cxploit it, and how accurate this
knowlcdge is. In addition, in most of the rcadings an attempt is made to
compare these traditional perceptions with the perceptions of develop-
ment officials and scientists.

The first reading in this section is Richard Kurin's analysis of
‘Indigcnous Agronomics and Agricultural Development in the Indus
Basin'. It is based on ficld rescarch carried out in Sahiwal, in the Punjab,
Pakistan, in which Kurin attempted 1o find out how farmers make
agricultural decisions, especially as regards the acceptance, modification,
or rejection of 'Green Revolution' technical inputs. Kurin rejects the
view widcspread among agricultural scicntists that the rejection of such
inputs by farmers is ‘irrational’ and is due to ignorance or the force of
custom of tradition. Rather, based on the findings of his rescarch, he
maintains that this rejection is rational and explicable within the terms of
the indigenous system of ‘humoral’ agronomy. This system, derived
from classical Sanskrit and Greek sources, classifics crops, soils,
fertilizers, and cven water according 1o the humoral concepts of hot
- versus cold and dry versus wet. Kurin argucs that this humoral sysiem of
agronomy {like the humoral system of medicine prevalent in Pakisian) is
coherent, systematic, and cmpirically based.

Kurin also convincingly argucs that this is a shared sysicm of
knowledge. Too ofien in Pakistan, development officials or scientists
dismiss farmers' knowledge by saying that although onc [armer may say
that, cvery other farmer will say something elsc. This is not the case with
the humoral system of agronomy: Kurin demonstraics that different
farmers agree on the humoral characteristics of the various agricultural
inputs, just as fully as agronomists agree amongst themselves on the
biochemical propertics.of these inputs. So Kurin is describing the shared
belicf system of the farmers of Pakistan,

The basic principle of this humoral system is to moderate and hence
preserve the agricultural environment, by balancing inputs with different
humoral qualitics. For example, this would involve prescribing 'hotier’
fertilizers (viz., chemical fertlizers) for lighier and "cooler' soils and
prescribing cooler fertilizers {viz., manure) for heavier and ‘hotter soils.
Within the torms of these principles, farmers see the traditional sysiem of
agriculture as generally more balanced, producing slower growing crops
and lower viclds but preserving fong-term soil fertility, whereas they sce
the Green Revolution system of agricullure as less balanced, producing
faster growing and higher yiclding crops, but at the cost of long-term soil
depletion. This insight into farmer views yields a number of concrete
recommendations for modifying Green Revolution inputs o increase
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farmer acceptance of them, for example by: selecting ‘cooler and wetter'
crop varietics, chemicals, and water; and by having extension workers
usc terms from humoral theory when tatking with farmers, instead of
terms from western biochemistry.

The second reading in this section is by L.P. Bharara, on Notes on
the Experience of Drought Perception, Recollection and Prediction’,
Based on ficld research in West Rajasthan, India, it describes the way
drought is perccived by common farmers. The presence or absence of
drought is the most important determinant of the quality of human life in
this arid region. This importance is reflected in the otherwise amazing
ability of the farmers interviewed by Bharara to accurately recollect the
occurrence or non-occurrence of drought during cach of the past cighty
years. The cultural importance of drought in this region is also reflected
int the considerable efforts that the farmers devote to predicting future
occurrences, by observation of climate, flora, and fauna. The principles
linking these observations to specific drought predictions arc expressed

- in folk sayings or homilics, such as the {oflowing:

"When the sparrow bathes in the dust, the rain will come; when the

sparrow bathes in the water, the rain will go',

Bharara modestly claims only that these sayings have psychological
value, by fulfilling the farmer's necd for order. We suggest that they are
part of a folk sysicm of meteorology, and that their empirical value in
helping 10 predict — and hence allow for adjustment to — crop-threat-
ening droughts should be investigated. _

The third reading in this section is by Bimal Kanti Paul, on
‘Perception of and Agricultural Adjustment to Floods in Jamuna
Floodplain, Bangladesh'. His intcrest in carrying out this analysis was to
investigate the ways in which farmers assess and respond 10 cnvi-
ronmental hazards such as floods. He notes, first, that farmers in this
floodplain distinguish between two different types of floods, based on
their height, iming, and duration. One, the normal barsha flood, is nec-
essary 1o their sysicm of agriculture; while the other, the abnormal bonna
flood, is injurious to it. Accordingly, farmers expend considerable effort
in attempting to predict whether the next flood will be normal or
abnormal, through observation of the weather, cloud cover, rainfall, and
the level and velocity of water in proximate rivers and strcams. Bascd on
these predictions, farmers attempt to adjust to the character of flooding
beforchand by sclecting flood-tolerant versus drought-tolerant specics of
rice, and by planting in lowlands versus highlands.

The fourth reading in this section is by Michacl R. Dove, on
Perceptions of Tree Shade Among Farmers in Pakistan', Surveys have
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shown that one of the major constraints to the development of agro-
forestry in Pakistan is the farmers' fear of the impact of trces on their
land and crops — which most farmers articulate as the feared impact of
trec 'shade’. The thesis of Dove's chapter is that what the farmers mean
by tree shade is not what is nsually meant by this term in western
science, and further, that the farmers’ conception of tree shade is rational,
useful, and merits considcration by developmental officials and
scientists.

Dove begins by demonstrating Lhdl Pakistani farmers perceive shade
as having four dimensions — length, width, beight, and duration — in
addition to temperaturc and taste. He then shows that there is con-
siderable variation from ong species 10 the next in these several dimen-
sions and characteristics and, of most importance 1o the farmer, there is
corresponding variation in the impact that each species has on the
farmer's land and crops. This impact further varies according to the type
of land and the scason of the year. Delelerious impacts are countered by
the farmers in a varicty of ways, including spccncs selection, watcring,

and especially pruning.

Dove concludes by noting that 1hcsc folk concepts of tree shade are
based on classical humoral principles of hot versus cold and wet versus
dry (more usually associated within Pakistan with the practice of humora
medicine than agro-forestry). These principles esscntially conslitute a
system for managing the relations between trees and crops; that is, they
constitute a traditional or folk system of agro-forestry. This system of
agro-forcstry is far older and thus more time-tested than anything the
national government can soon develop. Therefore, the government
would do well to study it and utilize its principles in the current nation-
widc effort to promote on-famm tree cultivation.

Dove's case study illustrates, again, the complexity and sophistica-
tion of existing systems of farmer knowledge. It also illustrates the dif-
ficulties of facile translation between different languages and different
systems of knowledge: the Urdu term saia (and its cognates in Punjabi,
Pushto, etc.) is and always will be translated inio English as 'shade’; but
clearly, while there is some shared meaning between the two terms, there
is much that is meant by saia that is not meant by 'shade'.

. The {ifth and final rcading in this scetion is by John P. Thorp, on
‘Culturally Relevant Socio-Economic Categories of Rural Landholders in
Bangladesh’. Thorp's concern in this chapter is lo investigate how
government offices and development agencics categorize rural house-
holds, especially with respect to landholdings, compared with the way
the rural people categorize themsclves. He argues that rural people and
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development officials measure and categorize arable land differenty, and
that this has implications for development policy.

Thorp begins by looking at several censuses compiled by or for the
national government and its aid agencies, which he shows basically di-
vide rural societly into arge landholders and the landless. For example,
onc census categorized any {armer with less than 0.5 acre as ‘landless'.
Thorp argucs that there are problems in categorizing as landless — and
hence in treating as landless -— someone who owns a small plot of land
or even just a house plot. He notes that in rural Bangladesh socicty,
anyonc who owns and productively uses land — no matier how liitle —
possesses the all-impoctant status of malik 'master’. Thus, the owrncer of
cven a liny plot is more apt 10 act — under development programs
sponsored by the government — like a landholder, than like the landless
with whom he has been lumped. _

Accordingly, Thorp recommends that govemment and development
agencics use a system of classification that more closely resembles the
onc usced by the people themselves. This would include the catcgorics of
landless (without homestead), homestcad owner, marginal cropland
owner, small landholder, medium landholder, big landholder, and super
landholder. Using this system of classification, Thorp notcs, the per-
centage of landiess found in government censuses is revised from 50
percent down to just 8 percent. This lower figure offers a more realistic
basis for development planning, for example with respect to the land re-
form that the government and the aid agencics have been attempting to
implement. The government censuses ifnply that one-half of the rural
population — the half categorized as landiess' — should support their
land reform program. But Thorp shows that since even the homestead
and marginal cropland owners view land reform from the respective of
landowners, the actual level of support for it is probably closer to the 8
percent of truly landless.

_ This study demonstrates the common danger in government and aid
agencies of interpreting rural society and its needs in such a way as to
support programs that the government or agency itsclf favors. In addi-
tion, it demonstrates the need for great care in the use and définition of
the terms 'big farmer' and ‘small farmer', and even of Tarmer’ versus
‘non-farmer'’. Many government officials in the rural parts of Pakistan
arc fond of saying that they 'know all of the farmers’ in their district, by
which they mean that they know the five or six farmers with the largest
tandholdings and most political influcnce. Under this usage, the other
cultivators in the district, the smallholders and tenants, are not recognised
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as "farmers’ and thus are not included in the distribution of government
agricultural assistance.

COMMON MANAGEMENT OF
NATURAL RESOQURCES

The rcadings in this second section of the volume arc concerned with
how rural people manage commonly-owned natural resources. This cat-
egory of resources is extremely important in Pakistan (and neighbouring
countries), because of the enormous importance of imrigation water
(Pakistan has the world's largest system of irrigation), rangeland (more
than onc-half of the country's land surface is covered by arid, commu-
nally-managed rangeland), and forest (Pakistan's rural communitics tra-
ditionally hold shared rights to village and state forests), Among the is-
sues examined in the readings that follow are two of the most important
aspects of the contemporary management of COIMON Property resources,

"namely the extent to which such management is constructive versus
destructive, and why; and the way that this managcinent is changing
under pressure from population growth and development.

The first rcading in this scction is Douglas Merrey's analysis of
‘Irrigation and Honor: Cultural Impediments o the Improvement of Local
Leve] Warter Management in Punjab, Pakistan'. It is based on ficld
research carried out on the Chaj doab, between the Jhelum and Chenab
rivers in the Punjab, Pakistan. The topic of Merrey's research was the
reason for the local-level mismanagement of irrigation, which has come
1o be recognized as the major causc of the problems of low productivity,
water-logging, and salinity in the Indus plain.

Merrey argues that this management is fundamentally a problem of
embedded lack of cooperation among the local population themsclves,
which he explains in terms of the concern in rural Punjabi socicty for
izzat "honor' or 'respect’. This concern is assaciated wilh a set of social
values and mechanisms that encourage conflict between fellow-villagers
and discourage long-ierm cooperation. The over-riding concern for ézzat
causcs men o support or oppose rural development programs (such as
those involving the maintcnance and rehabilitation of the water courses
with which Merrcy is concerned) based on whether the program weakens
or strengthens their competitors within the village, regardless of the
program's impact on their own interests. In this behavioral context, it is
very difficult for a community to cooperate for a common end, even
when it is in everyone's mutual benefit,
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Merrey discovered that while the system of ézzar and consequent lack
of community cooperation generally prevails all over the Punjab, it varies
in severity according to type of village and also the type of individual
farmer. For example, Merrey found that a village with two or more
biraderi 'lincages' of approximately cqual size is likely to have more
trouble organizing itself cooperatively than one containing either one
large biraderi or many small biraderi. Among farmers, he found that
those with land at the tail of the watgrcourse (and hence those who stand
to gain the most from improvement in irrigation efficiency) are more
willing to cooperate in development programs with other farmers than
those with land at the head. Further, and of great importance, Merrey
found that fermers wiih large holdings are less likely than those with
small holdings to cooperate with their fellow farmers (e.g., in maintain-
ing waltcrcourses), arc more pronc 1o factionalism, and more ofien violate
regutations. This {inding contradicts the view widespread among
Pakistani government officers, that the farmers with the largest holdings
are the most 'progressive’. Merrey's article is a pointed reminder that
wealth does not always ensure progressivencss and may indeed even
preclude it :

‘Based on this analysis of how preoccupation with izzat and procliv-
ities for cooperation vary both inside and between vitlages, it is possible
lo predict, Merrey says, which villages and which farmers are most likely
1o cooperate successfully in a given development program. It then
becomes possible to focus thic program on those particular farmers and
villages with whom the likelihood ef successtu! implementation of the
program is greatest. This ability to predict a population’s response o
particular development programs, and thereby o focus programs on the
most receptive parts of that population, cxemplifics that best that the
social scicnces have to offer rural development.

When the target population has been selected, Merrey has further
recommendations for coping with the problems of izzat. In order to
promote cooperation and minimize obstruction, the izzat of all farmers
involved in a development project must be carcfully safeguarded. This
can only be done if conscnsus is promoted in public, and public dis-
agrecment is avoided. If disagreements arc resolved by submission Lo a
vole, for example, those who lose the votc will also lose izzat, forcing
them into opposition to the project. Tactics for avoiding or minimizing
such opposition represent a short-term adaptation to the culture of izzat.
In the long tcrm, Merrey argucs, the solution is to change the basic
structure of rural society in the Punjab, so that successful community
organization is rewarded, and izzat-based obstruction is punished.
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A final, important point of Merrey's study is that farmers are not
alone in disrupting developing projects by their arrogant character: de-
velopment officials as well are often to blame. Merrey says that the
priority of most officials visiting the ficld is nol understanding the
farmers, but rather convincing them of their own superiority. Hence,
visiting officials address farmers using familiar pronouns (tum insicad of
ap), an urban dialect rather than the farmers' own langunage, and an
authoritative tonc. Many visiting officials wear western rather than tra-
ditional dress, and even those who do not invariably omit wearing the
local headgear. In short, visiting officials tend Lo do cverything in their
power to distance themselves from their farmer-clicnts, when what they
should be doing is trying to bridge the dilfcrences. Development officials
would do well 1o set an example for the farmers by suppressing their
own pride, giving the farmers more respect and demanding less
themselves.,

The sccond reading in this section is N.S. Jodha's 'Population
Growth and the Decline of Common Property Resources in Rajasthan,
India’. it is bascd on ficld research carried out over a period of twenty
years in six villages of Rajasthan. Jodha begins his paper with a de-
scription of the environment of Rajasthan, which is characterized by re-
curring but usually localized droughts. The local population have adapted
to this environment, he suggests, by devcloping an economy based
largely en livestock.. The mobility of the livestock permits the herdsmen
to walk away from localized droughts, temporarily moving o whatever
part of Rajasthan has received the most rain in a given scason. To
facilitate this movement, the local population also developed a system of
common properiy resources, permitting herdsmen access to food and
water for their herds wherever they might take them. Jodha's concern in
the remainder of his paper is to analyze what has happcncd to these
COmMMOn resources in recent years.,

Jodha rejects outright the thesis of Garrett Hardin, thal the decline of
common property resources is a simple function of population growth,
Jodha points out that the population of Rajasthan grew during feudal
times as well, but because the feudal sysiem made it uneconomical for
tenants to cultivate the marginal commonly-owned lands, they did not do
s0. This economic barrier (o intensificd exploitation of common fands
was removed not by demographic pressure, he argues, but by land
reform and the social changes that accompanied it

Land reform cncouraged the privatization of common property re-
sources for agricaltural use, reduced the cost of cultivating them, and
dismantled the traditional institutions that had formerly regulated their
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usc. This use today falls under the' jurisdiction of the local Panchayat
committees, which are far less authoritarian than the feudal Jagirdar were
in assessing costs for the use of common property resources, or in
levying fines for their misusc. As a resull; there is no longer any cost to
the farmer for use of these resources, and in the absence of any cost, use
leads to misuse. The impact of effective traditional authority versus
ineffective modemn authority on resources use can be seen in contempo-
rary Pakistan as well. Along any part of the border between Pakistan's
scttled areas and tribal arcas, a marked- differcnces in forest cover is
casily observed. The forest in the tribal arca, whose use is enforced by
harsh (ribal law, is relatively intact; in contrast, the lorest in the settled
arca, which is protecied only by the lengthy and uncertain process of na-
tional law, is typically degraded.

Another, albeit sccondary cause of the decline in common property
resources in Rajasthan, Jodha says, is the increasing commercialization
of these resources. Communitics that were formerly isolated and had
subsistence economics are now Licd 1o external markets. Onc of the most
important conscquences of this commercialization is the introduction of
the tractor. On land that was once cultivated only periodically, tractor use
has reduced the length of both short and long fallows, thus reducing the
length of time available for common-access grazing. On marginal land
that was not cultivated formerly, tractor usc has permitted cultivation,
resulting in the complete conversion of common access rangeland 1o
cropland.

Jodha maintains that the changes taking place in Rajasthan’s com-
mon-property resources are of concern for several different reasons. The
first and most obvious reason is that the privatization, distribution, -and
conversion 10 cropland of marginal lands is leading to their long-term
degradation. Morcover the rural poor, for whom this distribution was
ostensibly carried out, are not bencfitting from it as much as wealthy
landlords arc. Finally, the decline in arca of Rajasthan's common-prop-
crty rangelands has resulted in a gradual but definite long-term reduction
it average herd size, a shift in herd composition from cattle to sheep and
buffalo, and a shift from frce-grazing to stall-feeding. Each of these
changes raises the cost of raising livestock, and reduces the comparative
advantage that Rajasthan used to enjoy in this respeet. The loss of this
advantage may be expecicd 1o contribuie 10 a long-term decling in the
cconomic position of this province within India.

To forestall these undesirable consequences, Jodha recommends that
any further privatization of Rajasthan's common propérly resources
should be banned; that no one be permitted to use them without being
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assessed some minimal cost to prevent overuse; and that these and other
fees go to local bodics as revenue, which would give them the incentive
to conserve and manage them betier, Jodha concludes by saying that
since common-property resources sustain the rural peor and also ensure
the use of arid lands according to their capability, there is a strong case
for protecting and developing thein, as a valuable rural institution.

The third rcading in this scection is Michacl M. Cernea's ‘The
Privatization of the Commons Land Tenure and Social Forestry
Devclopment in Azad Kashmir', ' The focus of his paper is how social
organizations collectively adopt innovations, and in particular what or-
ganizations arc most capable of adopting the innovation of social
foresiry, The data for his discussion come from an analysis he carried out
in 1979-1980 of the forestry component of the World Bank's 'Hill
Farming Technical Development Project’ in Azad Kashmir. This com-
ponent, intended to address the severe deforestation being experienced by
Azad Kashmir, originally targeted shamilat land. The assumption in the
project design was that this land belonged to the community, which
would collectively participate in cultivating trees on it and share the
benefits. :
In fact, Cernea says, this assumption was flawed, While the wrgeted
shamilat land indeed belonged to the community on a de jure basis, on a
de facto basis much of it did not. Over ime, this land had been subject to
informal partitioning, progressive appropriation, and gradual
privatization by large landowners. This was the land that was mostly
offered for inclusion in the project, as opposed o true shamilat land that
still belonged to the community, In addition 1o offcring privatized
shamilar land to the project, the large landowners were aiso morc quick 1o
offer their personal malkiat lands 1o the project than were the small
owners. In contrast, the small [armers feared that if they gave up their
land, the government would appropriate it and/or the trees 1o be planted
on it. The big farmers also demanded the most services from the project,
although they were least in need of them; and they were Icast willing 1o
contributc any of their own resources in return (such as labor), allh()ugh
they were most capable of doing so.

This over-exploitation of government resources by big farmers
plagues rural development projects throughout Pakistan. 1t is based on a
cultural association of the right to government services with power and
wealth rather than necd. The big farmer, rather than feeling embarrassed
at being offered government assistance that he does not need, feels
slighted if it is not offered. Many government officers, 1o avoid inflicting
such slights, focus their attention and resources on the wealthicst farmers
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in their jurisdictions, The singular problem in doing so is that this sharply
reduces or even eliminaies the nct impact of development assistance.
When the government subsidizes development activitics by farmers who
could carry out the activity on their own, the net impact of the
government assistance is nil. A positive impact occurs only when
assistance aliows a farmer to do somecthing that he could not otherwise
have done.

As arcsult of his cvaluation of the World Bank project, Cernca says,
the project was re-oriented away from community land to government
land or private land, and away from large farmers to small ones. The
principal lesson of the project is that the most important sociological
contribution to social forcsiry programs is the identification of the social
unit that can carry out the program successfully. Selection of the
community as the unit for social forestry programs has — as in the
project described here — rarely been successful.” The reasons for this
lack -of success infclude (i} the fact that communitics are ncver ho-
mogeneous in abilitics or needs, (i1) it is difficult for them {0 act as a unit,
(iii) tenure of commiunity lands is uncertain, (iv) equitable distribution of
benefits is difficult; and (v) communitics have no tradition of collective
organization and action for productive purposes. This last point is one
often forgotten by social foresters and other development officials in
Pakistan: if rural communitics do not grow wheat or rice together, (c.g.),
why should they be expected 10 grow trees together?

The growing awarcencss ol the difficulty of community-centered ap-
proaches 10 social (grcsu’y, Cemea says, has led to the current emphasis
on household- or farm-centered approaches. It is casicr 10 motivale a
farm family to plant trees on their bunds or along their hedgerows, than
1o persuade an entire community to plant trees on a plot.of common fand.
When working with individual farmers as opposcd to communitics,
however, the social forestry strategy must be modificd accordingly, with
more emphasis on integration into the overall farming system. Thus,
while farmers can almost always set aside land for lincar or scattered
plantings of trees, they can rarcly sct aside cnough land for block
plantations. Similarly, whercas farmers can casily be interested in plant-
ing trees with multiple uses, it is much more dilficult 10 inlcrest them in
planting trees that have only a single use.”

The fourth paper in this scction is Nek M. Buzdar's 'The Role of
Institutions in the Management of Commonly-Owned Rangelands in
Baluchistan'. Buzdar's intent in this paper is to show that the govern-
ment's tacit opposition 1o common property rangclands, expressed
through its support of their privatization or incorporation into state lands,
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is misplaced. His thesis is that the tradilional tribal management of
Baluchistan rangclands as common property resources is the optimum
way o utilize and consecrve them;

Buzdar begins his analysis with a discussion of the traditional tribal
institutions that play a role in the management of Baluchisian's range-
lands. The most obvious of these institutions is the annual summer
closurc of tribal ranges for one 1o four months, and associated rotations
of rangelands, all for the, explicit reason of allowing the grasses 1o re-
generate themselves. These closures and rotations, along with other
regulations on the use of the rangelands, are enlorced by the tribal chiefs,
sub-chicfs, and ¢lders. This political system, Buzdar maintains, is thus a
second important management institution. A third management
institution, which is also important from the standpoint of enforcement of
regulations on rangeland use, is religion: the traditional iribal religion of
Baluchistan categorizes certain parts of the range as off-limits, which
helps to limit over-use of the range. In addition, religion mandates the
sacrifice of livestock on numcrous occasions, cspecially by wealthier men
with large flocks. This limits the build-up of individual flocks, and thus
also reduces pressure on the range. A fourth institution, the tribal
cconomy, also mitigates against the build-up of flocks and concentration
of wealth, and conscquent over-use of the rangelands, through its
subsistence oricntation and cgalitarian character. A fifth and final
institution of relevance to rangeland management is the joint family
system: since the joint family is not only the social unit but the economic
and hence range-using unit as well, the number of people engaged in any
given usc of the range is relatively high (compared with a nuclear family
system). As a resull, individual families can recap the benefits of
economies of scale in their rangeland use, and the overall system is more
efficient.. .

Buzdar gocs on to say that these traditional institutions, and the
traditional system of rangeland management that they make possible, no
longer prevail throughout Baluchistan. In what he calls the non-tra-
ditional arcas of the province, the settled arcas with more government
control and more development, the institutions that he describes have
weakened or-disappeared entirely. In thesc non-traditional arcas, tribal
political authority has weakened, and individual tribesmen have re-
sponded by drastically shortening the annual closing periods and reduc-
ing rangeland rotations. In these same arcas the oricntation of the
houschold cconomy has shifted from subsistence consumption to market
sales, with a resultant shift in herd composition from mostly goats to
mostly sheep. '
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Buzdar suggests that the productivity of the rangelands in these non-
traditional arcas should be compared with-that of the rangelands in the
traditional oncs, in order to demonstraic what function these institutions
play in rangeland management. Buzdar measures productivity in four
ways: as birth and survival ratios of livestock, and as cconomic rciumns
per animal and:per rupee invested. All four measures, he finds, vary
inversely with stocking rates (that is, the number of animals raised per
unit of area of rangeland). He finds that stocking rales arc significantly
higher in the non-traditional-arcas that the traditional ones, and that they
arc associated with lower birth and survival ratios, and lowcr returns per
rupee invested (and somewhat lower returng per animal). All of these
measurcs suggest that the rangelands in the non-traditional arcas arc Iess
productive -— and hence more degraded — than those in the traditional
arcas. His unavoidable conclusion is that the tribal institutions in the
traditional arcas play a crucial role in maintaining rangeland integrity and
productivity.

In light of this conctusion, the ongomg weakening of traditional
tribal institutions in Baluchistan is cause for alarm. Buzdar correctly
points out that the chicf cause of this weakening is the incompatibility of
these institutions with the institutions and attitudes of the slate within
which they exist — including the government's concern for the commaon
man. The government belicves that the coimmon man is oppressed by
tribalism and will therefore be beuer off if tribalism is climinated, But no
thought is being given to whether the common man beneflits from the
resource-regulating functions of tribalism, nor how he will fare when
these are climinated along with its political aspects. In addition to
recommending various revenue and investment measures to cncourage
conservation and easc pressure on the rangelands, Buzdar suggests that
the government establish cooperatives to take on the repulating functions
of the disappearing tribal institutions. Since expericnce with cooperalives
all over the world suggests that this will not be easy, and since it is
usually casicer to preserve what exists rather than create what does not,
the government should also consider supporting and slrcn;,thcnmg,
existing tribal institutions before they disappear entirely,

The fifth and final paper in this section of the reader is Dove and
Rao's 'Common Resource Management in Pakistan: Garrett Hardin in
the Junglat'. The inmtent of this paper is (o analyze the applicability of
Hardin's thesis o Pakistani society. Hardin's thesis is that the drive (o
maximize individual and short-term benefits from the use of common
property resources subverts the sustained management of these resources
for the common and long-term good. The paper draws on data from case
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studics by several different scholars on the management of common re-
sources in both traditional and modernizing contexts int South Asia.

Looking first at traditional contexis, Dove and Rao discuss cases
studies of tribal management of common resources from Baluchistan,
Rajasthan, and Swat. In cach case, they find that such management
promotes balanced use of common natural resources, in direct contradic-
tion to Hardin's thesis. The explanation for this contradiction involves
the important role of sanctions in common properly r¢source use.
Sanctions are compleiely missing from Hardin's model, which assumcs
that individual usc of resources is deiermined solcly by the individual's
assessment of his own best interests. In any traditional context, however,
sanctions are likely 1o be present, mediating between individual self-
interest and the sclf-interest of the group. These sanctions begin to
disappcar only as the traditional socicty is integrated into the modern
nation-state. Belore integration is complete and the nation-state has ef-
fectively imposed its own sanctions at the focal level, a period ofien oc-
curs during which no effective sanctions at all are present. When this
occurs, common property resources are likely to be over-exploited for
individual as opposed to group ends. This suggests that Hardin's thesis
actually applics only to this panticutar modemizing or developing context,
1o disiniegrating as opposcd to integrated sociclics.

For a detailed example of what happens in this context, Dove and
Rao draw on Cernea's casc study from Azad Kashmir (cf, Chapter 113
in this volume). As noted earlicr in this Introduction, Cernea's study
illustrates how difficult it is for developers 1o understand indigenous
institutions (such as shamilat land), much less to improve upon them (or
even just to avoid undermining them). In particular, it illustrates how
difficult it is to retain traditional sanclions on the over-cxploitation of
common property resources in developing contexts. Development pro-
jects often unwittingly provide village clites an excuse 1o throw off these
congtraints, '

This paper concludes that effective sanctions are crucial to the proper
management of common property resources, and that the crcation of a
new and effective institution 1o apply such sanctions is less likely to
succeed than use of an existing traditional institution. A major challenge
to governments of developing nations, therefore, 1s to preserve or even
augment the authority local institutions have over such resources, instead
of undermining it. Religion is one institution — with a role in the use of
common property resources — that is less easily undermined than many
others. An important question for development, therefore, is whether
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religion can be invoked as a sanctioning authority for common resource
managcmcent.

ENERGY FLOWS

The readings in this third section of the volume are concerned with the
flow of energy through the rural landscape. Their foremost concemn is
with the complex strategics that houscholds pursue to draw sufficient
encrgy from the biomass-poor rural environs of this part of the world to

meet their needs for cooking, heating, and lighting. At a higher level of
analysis, these papers are concerned with how cnergy flows from onc
part of the farm economy — such as food cropping — to another —
cooking and hcating. Similarly, the papers are concerned with how en-

ergy flows between different socia! classes in the countryside, and also
how it flows between countryside and city. The aim in delincating the,
lincs by which cnergy flows is to show the complexity of this ficld, and

hence the necessary complexity of developing solutions o cnergy

problems. '

The first reading in this scction is John Briscoc's analysis of
‘Encrgy Usc and Social Structure in a Bangladesh Village'. Briscoe be-
gins his paper with a critique of traditional thinking in the cnergy de-
velopment sccior, which he says is concerned only with whether the total
amount of encrgy available equals the total amount of encrgy necded —
with no concern for how the available encrgy is distributed. The as-
sumption; Briscoc says, is that coergy is distributed and consumed
strictly according to nced. The corollary assumplion is that rural socicty
is homogencous, harmonious, and cooperative —— which we know is not
the case. Given that rural society is hetcrogencous, inharmonious and
uncooperalive, Briscoe says, how encrgy is distributed within the rural
population is just as important 1o the overall social welfare as how much
energy is available.

Maldistribution of energy resources has become more of a problem
in recent years, according to Briscoe, because of changes in rural social
structure. The traditional patron-client relationships, which formerly
provided the poor with sources of energy, have weakenced, Transactions
in land, labor, and crop revenues are now concentraicd not between
classes, as was formerly the case, but within them. This has created class
cleavages in the use of some important sources of encrgy. Whereas lucls
that are abundant or difficult to protect are still used by all classes, fucls
that are scarce or casy to protect are now used largely within the class.that
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owns them. As a result, while-the rural poor today consume [ucl.at
approximately the same rate as the rural rich, they must cxpend
significantly greater amoants of time or money to acquire it. This
incrcasing pressure on fucl sources has indirect effects on the entire rural
environment, beginning with decrcases in the amounts of organic
matcrial returned to the soil, which causes both soil fertility and
ultimately crop yiclds to decline.

As bad as the fuel situation is for the rural poor at present, Briscoe
argues that proposed government development programs are likely to
make it much worse. He specifically cites the Bangladesh government's
announced intention 1o shift farmers from the use of traditional rice va-
riclies o high-yiclding varictics. The difference between the two in straw
to grain ratios — 5:1 for the former and 1:1 for the latter — is normally
cited as one of the advantages of the high-yiclding varietics. Briscoc
points out, however, that this shifi of plant biomass from straw 1o grain
has different implications for the laborer than for the landowner.
Specif ically, it will drastically reduce the fuel supplies of the rural poor,
forcing them to divert some of their already limited disposable income
away from food 1o fucl. This is a good cxample of the integration of the
rural ecology-and cconomy, and illustrates the sort of development
disaster that has too. olten resulted from focussing on onc narrow-
objective — in this case, a rice plant that produces more grain — at the
expense of the whole socicty. It was this sort of problem that led to the
development of 'farming systems analysis’, which consciously strives w0
look at the interrelations between different groups, arcas, and activitics in
the rural socicty.

Briscoe concludes his paper by acknowledging that it is necessary 1o
modernize agriculture in Bangladesh, bul adding that if this is done as
cuwrrently planned, it will have a disastrous impact on the alrcady minimal
cnergy supplics of the poor majority. He belicves that the only way o
mitigate this disaster is to provide off-setting government assistance to
the scgments of the population affccted. One solution he suggests is a
government subsidy of the cost of encrgy, since it is mostly the poor
who buy fucl (which is truc in Pakistan as well). Another solution is an
encrgy program targeling womcen agricultural laborers, since it is women
who gather and use most {ucl, and since it is the laboring ¢lass whose
fuel position is least secure. _ '

The second reading in Lhis section is Lee Home's "'The Demand for
Fucl: Ecological Implications of Socio-Economic Change'. Her aim in
this reading is to explain fluctuations in the intensity of exploitation of
wood vegetation for fucl on the Tauran plain of Iran, and-consequent
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fluctuations in the integrity of the vegetatwc cover. Her major thesis is
that levels of exploitation and environmental impact arc explained not just
by the internal conditions of rural society, but also — and perhaps even
more so -— by events and conditions located outside rural socicty, in
particular in urban society, She begins with a detailed ethnography of
fuel use on the plain, followed by an analysis of the ecological impact of
fuelwood extraction and historical variation in this rate.

This last section is the most important theoretically, Up until 1966,
according to Horne, the tree cover of the Tauran Plain was heavily
exploited for the making of charcoal. The charcoal was sold in the city of
Sabzevar, four to five days away by camel, for both domestic and
industrial use. (Note the impressively long 'rcach’ of urban demand into
the rural areas.) This exploitation had a severe impact on the plant cover
of the plain. Following the prohibition of charcoal-making by the central
govermnment in 1966, and the increasing use of clectricity and fossil fuels
in Sabzevar city, the plant cover made a dramatic comeback. This reading
shows that the rural ecology is dependent not only on the actions and
needs of the rurai people, but also on the actions and needs of urban
peoples, and on the government regulations that govern their fulfillment.
In Pakistan as elsewhere in the developing world, this crucial linkage
between the cities and the rural areas is too often forgotten. Degradation:
of the rural environment is too often attributed to over-exploitation of
resources by the rural population, ignoring the fact Lhat much of this
exploitation serves the urban populauon

In her conclusion, Horne notes that trade in domestic and industrial
fuels has Iong linked rural and urban areas. In the past, urban areas de-
pended on rural areas for fuel, and now rural areas are increasingly de-
pending on urban areas for fossil fuels and associated technology. This

" new dependence on urban areas may have just as great an impact on the
rural environment as did the earlier dependerice on rural areas, although
in this case the impact is likely 1o be benign. (Thus, Hotne states that the
average household on the Tauran plain is buying and burning 500 to 800
kilograms of paraffin per year, in the absence of which they would have
1o burn — and hence cut — 25 to 40 percent more wood.) Horne
concludes by saying that in order 10 understand and combat deforestation
and desertification, it is first nccessary to understand the social and eco-
nomic contexts of exploitation of rural resources. |

“'The third and final reading in this section is Tim Campbell's ‘Socio-
Economic Aspects of Houschold Fuel Use in Pakistan'. The focus of this -
paper is the social, economic, and cultural aspects of introducing a new
household cooking fuel in Pakistan, composed of densified or compacied
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agricultural residues. In the process of discussing this, Campbell
provides a comprehensive overview of the household energy situation in
Pakistan, ' o

‘Campbell begins his analysis with a discassion of the demand for
biomass fuels. He notes that the percentage of domestic demand met by
biomass fucls has apparently increased in recent years, while the per-
centage met by non-biomass commercial fucls has declined dramatically,
The biomass fucl that has largely been used to make up the dilference, he
maintains, is fuclwood. This suggests that the supply of {uctwood in-
Pakistan, far from being under the pressure that is popularly feared, has
been able to expand considerably to mect increasing demand. This
suggestion is supported by the fact that increases in the price of fuclwood
over the past two decades have no more than kept pace wiih inflation.
This finding is so counter-intuitive, however, that we arc led to ask
whether the supposed increases in the use of fuclwood is due rather 1o
under-reporting of its use in earlier surveys. Whatever the answer o this
particular point, onc of the principal insights of this analysis, as
Campbell himself says, is that the data on houschold encrgy use in
Pakistan (as in other developing countries) are ‘appallingly imprecise’,
Given this imprecision, it is not possibie o develop a national energy
program that addresses real as opposed to mercly perceived needs. The
acquisition of a reliable data base, in particular on non-commercial
houschold fuels, is thercfore a matter of the greatest urgency.

After discussing the overall demand for biomass fuels, Campbell
discusses each of the major fuels in detail, including dung, which he
noles is the second most important biomass fucl after woed. The burning
of dung is not confined to the lowest income groups, but persists even in
cities and in high income groups, even rising as income riscs —
reflecting the fact that dung fuel is more desirable and more costly than
many of the other non-wood fuels available. The demand for dung as a
fuel is such, Campbell estimates, that 64 percent of it (on average) is
used for fucl, and just 36 percent for fertilizer. This statistic is supported
by a recent survey carricd out by the Forestry Planning and Development
Project, which yielded a ﬁgurc of 60 percent of dung being used for fucl
and 40 percent for fertitizer." The usc of dung (and 1o a lesser extent
agricultural wastes) for fuel instead of fertilizer is probably contributing
1o a long-term decline in the fertility of Pakistan's farmlands, Campbeli
properly points out that this may surpass deforestation as Pakistan's most
serious ‘environmental problem. It reccives less attention than
deforestation becausc it is less visible and its effects arc less immediate
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For a nation like Pakistan whose cconomic base is still largely
agricultural, this problem should not be ignored.

In Campbell's discussion of the demand for and use of blOmdS§ fu-
els, he is careful to note that consumers of these fucls arc found in urban
as well as rural arcas. He {inds that while biomass fucls arc not uscd as
extensively im urban arcas as in the rueal anes, they still comprise over 50
percent.of the total fuel used. The biomass. fucls used in urban arcas
originate largely in rural oncs. Thie higher incomes, higher prices, and
more concentrated demand of the urban arcas draw a large fraction of fucl
resources from the rural to the urban areas. This increases fucl prices in
rural areas, obliging the rural population 1o devole a greater percentage of
their income to fucl. It also places. greater overall pressure on rural
-biomass resources, contributing to depletion of standing stock and
degradation of the environment. Like Horne, Campbell draws altention to
the fact that the urban popuiation is also responsible {or pressure on rural
resources. The implication of this is that rural probicms cannot be
resolved solely through extension and education efforts directed at the
raral population. Efforts must also be directed at the urban consumers of
rural resources, and at the urban entrepréncurs who bring these resources
into the urban arcas (sce. Dove 1989).

Following his discussion of the supply of and dcmand for biomass
[ucts, Campbell discusses the use of {ucl within the houschold. Campbell
takes pains to demonstrate that focl usc is not a simple matter, but is pari
of -a complex and mylti-purpose houschold stratcgy. He says that the
major fuels of firewood, dung, and crop residuc have been {fine-tuncd
over many generations of use (0 meel multiple objectives, including long-
term survival, short-teem gains, and {reedom from uncertainty and risk.
As aresult, the average houschold fucl-use stralegy. is based not on usc

- of a single [uel, but rather on a mixture, of fucls — which it variously
draws: upon depending upon the type of cooking apparatus in use, the
type of ‘cooking to be done, and the stawe of the fice. This fuel mixture
further varics according to the season of the year, market conditions, and
the size, location, and cconomic fortuncs of the houschold.

Thc (.omplcxuy of these [uct strategics merits-attention, Campbcll
says, because — to return to the original objcctive of his analysis —— it
shows that the introduction of any new fuel is an cqually complex matter.
The introduction of a fucl such as densificd agricultural waste would
necessitate a complicated series of adjustments not only in price and fucl
sclection, but also in cfopking,- organization of houschold activitics, and
even in the balance of power among classes and genders. Some of these
adjustments would be beneficial to the housichold, and somc would not:
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Campbell predicts that this new fuel would assist households through
lower costs, but that it wauld reduce the flexibility of the houschold fuel
strategy and potentially disrupt established patterns of fuel making, fuel
purchasing, and ancillary social relationships. Campbell says that the
greatest uncertainties surrounding acceptance of densified fucls involve
the norms governing substitution of one fucl for another (about which we
know next-to-nothing), the role of women in the fuel sector, and the use
of individual time within the houschold.

In the abscnce of reliable data onthese and relaled topics, Campbcll .
iinphcs, it is difficult to predict whether densified fuels will be aceepted
by the public or not. It is difficult to predict, that is, because we do not
yet know ourselves whether adoption of the new fucl is, in the end, in
the best interest of the public or not. Campbell reminds us that new fuels
(and also new cooking technologics such as fuel efficient stoves) arc
accepled or rejected by target populations in the developing world be-
cause they either promote or threaten the long-term self-interests of the
population. They are not accepted or rejected because the populations
involved are ‘enlightencd’ or "backwards’. When a government agency
believes that a new technology is in the best interests of a population, but
the population rejects it, in the vast majority of cases it 1s the-agency that
has made a mistake and not the populauon

WOMEN AND NATURAL RESOURCES

The readings in the fourth section of this volume, on "Women and
Natural Resources', describe women's economic roles in rural Pakistan
(Carpenter}, Bangladesh (Feldman et al.), and India (Stanbury). The
main theme reiterated by these three readings is that raral women in
South Asia arc heavily engaged in livestock production. In the division of
labor in South Asia, in other words, agriculiural production is men's
work and livestock production is womcn's work. It is thus primarily
through livestock production that South Asian women intcract with
" patural resources, a fact with important implications for development and
conservation. Fodder — especially lcaves and grasses collected or grazed
from uncultivated ‘grasslands and forests — is the natural resource on
which women's main economic role in rural South Asia depends. This
means that the dévelopment or conservation of fodder—producmg lands in
South Asia depends primarily on women. The most important implication
of the rcadings in this section is that plans for such devclopment or
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conservation. must carefully consider women's economic interests in
fodder, so lhat both women and natural resources benefit,

This point, is most clearly made in the first readmg, Carol
Carpcntcrs "The Impact of Afforestation on Women: The Development
of Marginal Lands and Female Fodder Collectors in Pakistan'.. In this
reading Carpenter argucs that development projects that aim to transform
grasslands into forest could inadvertently undermine the cconomic
position of women in rural Pakistan. She describes the importance of
grasslands to women's livestock-producing activities in four provinces of
Pakistan, concluding that forestry projects can bcncflt women and in-
crease their own success by including foddcr-producmg componcats.

Carpenler begins by establishing the link between rural women and
livestock production. She demonstraies that women in rural Pakistan
spend an average of 40 percent of cach workday on livestock-related ac-
tivitics, with 17 percent of their time being spent just cutting, collecting,
and preparing fodder, or grazing animals. Carpenter also demonstrates
the importance of livestock production to the rural economy of Pakistan.
In some arcas of Pakistan, like the unirrigated sections of Baluchistan
and Sind, the economy is based on livestock production. But even in
arcas where the cconomy is apparently based on agriculture, livestock
raising is essential, In rainfed arcas of the Punjab. and NWEP, for
example, livestock production is culturaily secondary but economically
more important-than agricultare. Finally, Carpenter demonstraies that
livestock production is one of the few arcas of the rural econory where
all in-puts and out-puts traditionally flow through women's hands.

Carpenter describes two differcnt patterns of livestock production
that occur in Pakistan. In the first, which occurs in Baluchistan and the
irrigated parts of the Sind and is particularly associated with nomads, the
rural economy is based on livestock production. In this pattern, men and
women divide the labor of raising livestock between ther. In the second,
which occurs in the rainfed arcas of the Punjab and Northwest Fronticr

. Province, agriculture has superceded livestock production. In this
pattern, men are associated with agriculture and women with livestock
raising. But in this sccond paltcrn Carpenter argucs, agricultural and
livestock production — men's work and women's — are interdependent:
agricultural production benefits from manure, . and milk production
-depends on fodder crops, weedings, or crop residucs,

These two patterns are found side-by-side in the mgatcd portions of
the Punjab and Sind, where the subsistence of marginal farmers and the
landless depends on livestock production, and the subsistence of farmers
with sufficient land depends on intensive agriculture. Carpenter notes that
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_irrigation allows those with sufficient land to intensify livestock
production as well as agriculture. On the other hand, irrigation makes
livestock raising problemiatic for those without sufficient land, because it
reduces the amount of uncultivaicd land available for grazing, leading to
over-grazing on what is left.

The second reading, Pamela Stanbury's "Women and Water: Effects
of Irrigation Development in a North Indian Village', echoes Carpenter's
description okirrigated Pakistan. Stanbury describes the different effects
of irrigation inJndia on women of different castes. She demonstrates
that, in a village located on the Northern edge of the Thar desert, land- -
holding upper-caste Jat and Siami women receive the majority of the
benefits from irrigation, while landless lower-class Harijan women re-
ceive few benefits. According to Sianbury, the introduction of irrigation
removes Jat and Siami women from paid agricultural work, but signifi-
‘cantly increascs their income from livestock production: conversely, it
provides additional paid agricultural work for Harijan women, but dra-
matically decreases the viability of their livestock production. The result
is two entirely different systems of livestock production: one in harmony
with agriculture and with the land, and the other disconnected from
agriculture and degrading the land.

Jat and Siami women are responsible for gathering weed fodder
from their ficlds, harvesting fodder crops, stall feeding the family's cows
and buffalocs, milking them, processing the milk into ghee, sclling ghee
within the village, and making and drying dung cakes. They also
participate in cotton harvesting, and gather crop residue from their ficlds
to be used as fuek.

Harijan women, on the other hand, gather fodder for the family's
few dairy animals along the roads, while their sheep and goats graze in
vacant lands near the village. Stanbury notes that goats [ill the same
function for the Harijans as cows do for the Jats and Siamis, that of a
back-up for the primary milk producer. Fewer dairy animals and limited
fodder supplics means Harijan women often have no milk surplus to
process into ghee; Stanbury notes that the primary milk producer for the
Harijans is the cow, while irrigation has allowed water buffaloes 10
become the milk animal of the Jats and Siamis. Similarly, Harijan fam-
ilies rarely cat miik products. With litlc or no dung to collect, fucl
shortage accompanics fodder shortage. The main benefits of irrigation for

* these women are new opportunitics to do agriculiural work for wages.

This benefits is precarious: Stanbury notes that it is probably duc to the

relatively unmechanized character of the village, and will diminish as

mechanization develops.
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" The causal factors behind the differences between the Jat/Siami and
the Harijan systems of livestock production are that irrigation increascs
the amount and productivity of agricultural land while decreasing the
availability of non-agricultural — fodder-producing — land. Landholders
like the Jat and Siami are able to intensify both agriculture and livestock
raising by stall feeding livestock with fodder crops, while landlcss
laborers are Icft 1o depend on shrinking and increasingly degraded graz-
ing lands. ' ' :

This shift represents one aspect of a change from a subsistence pat-
tern based onlivestock production that is supplemented by some agri-
calture, to an agriculture-based economy supplemented by livestock
raising. For women of land-owning castes, this change intensifics their
responsibility for fivestock production. As livestock production becomes
sccondary, in other words, it also becomes more exclusively women's
work, : '

In the third feading, ‘The Role of Rural Bangladeshi Women in
Livestock Production’, Shelley Feldman, Fazila Banu, and Florence E.
McCarthy describe women's adaptations to a rural cconomy in.which
both agriculture and livestock production are under pressure. They begin
by demonstrating that women in rural Bangladesh play a significant role
in the important economic activity of livestock production. Livestock
production, they argue, is the most important opportunity women have o
initiate and control an cconomic activity: 30 percent of the animals owncd
by houscholds in their 1983 study were completely controlled by
women, and another 62 percent were shared with their familics,

According to Feldman et al., livestock production is more important
to the economy of rural Bangladesh than usually recognized: they report
that 94 percent of the houscholds in their study raise some livestock
(including poultry). But while livestock production is important, it faces
serious coustraints in Bangladesh, including limited access 10 extension
scrvices and thus to the knowlcdge to combat discase and improve stock.
Feldman et al. do not note it, but this constraint is more scrious for
women than for men: purdah, as observed in the study villages,
completcly cuts women off from exlension services.

The primary constraint on livestock production, however, is a severe
fodder shortage. Feldman et al. suggest that land pressure in Bangladesh
has resulted in a decrease in the celtivation of fodder crops. This article
can be read as a case study of women's strategics in response to a severe
fodder shortage. According 1o Feldman ct al., the strategy women in
Bangladesh have developed to cope with this fodder shortage is two-
pronged. '
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First, women in Bangladesh typically minimize the risk of engaging
in livestock production through share arrangements contracted with
relatives or neighbours, Of the women with livestock in the search
sample, 67 percent had goats and 44 percent had poultry through a share
arrangement. In rural Bangladesh, goats and poultry are reared to
produce offspring for sale, not products like milk or eggs, and this
pattern is reflected in share arrangements. In a typical share arrangement,
one woman gives another an animal, thus providing the initial
investment; the second woman bears the expenses of raising the animal.
The women share the offspring, with all female animals going to the

" original owner. Most share arrangements are made by women
independently of their husbands, and the income they earn is their own.

The second strategy women in Bangladesh have developed to cope
with fodder shortages is a concentration on small livestock {especially
goats and poultry) that can scavenge their own food, especially on
commonly-owned grazing lands. They note that growth in the livestock
sector has been remarkably small in Bangiadesh — with the exception of
these two scavengers. Livestock production (and indeed agriculture) in
Bangladesh is clearly under extreme pressure, and there are indications
that this pressure is putting pressure in tum on commonly-owned grazing
lands. '

DEVELOPMENT AND CONSERVATION

“The focus of the readings in the {ifth and final section of the volume is on
the implications of traditional systems of resource use for rural de-
velopment and environmental conservation. These readings challenge the
popular view that peasants over-exploit resources, by demonstrating that
most peasant systems of resource use (including commen resource use)
are rational and oricnted towards sustained long-term use as permitted by
local conditions. These readings also make the more basic point that any
evaluation of resource use, whether from the perspective of the,
government agency and wesiern scientists, or from that of the local
peasant, is necessarily subjective.

The first reading is Mary A. Martin's 'Conservation at the Local
Level: Individual Perceptions and Group Mechanisms', Like the reading
by Lee Horne in Section I11, this draws on data from the Tauran plain in
Iran. Martin takes as her starting point the widely-accepted proposition
that environmental degradation in this part of the world is due to the .
profligate usc of natural resources by the rural populations, who are ¢i-
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ther unaware of the ifl-conscquences of their actions or uncaring. Martin
disputes this proposition, primarily because it assumes that all rural
peoples are alike in their patierns of resource use. She properly notes that
rural people vary widely in their knowledge of the environment and the
way they adapt to it, as well as in the impaci they bave on it. She then
analyzes the environmental knowledge, adaptation, and impact of one
exemplary rural population, the farmers and herders on the Tauran plain,

Martin begins by discussing the system of dry agriculture on the
plain. Although this system would appear to place great stress on the
environment, it encompasses a number of conservationist technigues that
mitigate this stress. These include ploughing fatlowed {iclds to maintain
high moisture and nitrogen content, and constructing bunds and leaving
post-harvest stubble and wecds in the ficld to conwrol erosion. In
addition, the spatial expansion of dry farming is limited by (in additiori to
a 1966 government ban) the scarcity of both rainfall and labor. The threai
that dry farming poscs to the environment stems largely from recent
innovations, including the increased demand for grain as supplemental
animal feed to compensate for the deterioration of the range, and the
replacement of the scraich plough by the tractor, which disrupts soil-
stabilizing root systems. This fast point is of particular importance: while
the tractor symbolizes modernization, it does not necessarily — as this
example shows — represent more rational or agronomically-sound
farming. . ‘ : R

Aside from dry agriculture, the two other major cconomic activities
on the Tauran plain are fucl collection and grazing, Regarding the latter,
Martin notes that the situation in the Tauran plain fulfills most of the
conditions for Hardin's 'tragedy of the commons', but — although the
resources on the plain are under pressure — no tragedy is taking place.
Martin attribuics this 1o the prescnce of a variety of traditional mecha-
nrisms that limit ovérgrazing, These include restriction-of access (o pas-
ture by outsiders, allernaling grazing arcas on an annual or semi-annual
basis, increasing competition from agriculiural activitics for labor as herd
size increases, and the simple recognition of the poor state of the range
on the plain and the consequent desire 1o graze better arcas off the plain
whenever possible. As noted carlier-in the discussion of the Section 11
readings, therefore, most instances of common resource management are
not associaicd with over-exploitation and degradation. -

While Martin is able to identily a number of mechanisms that inci-
dentally minimize over-cxploitation of the Tauran plain, she does not find
any formal conwrol mechanisms. Assuming that the villagers recognize
the negative impacts of their cxploitation of the natural resources on the
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plain, why, Martin asks, do they not organize to betler protect and
manage them? Cerlainly examples of such organization have been found
in many other socictics. From an area adjoining the Tauran plain, Martin
can cite the casc of Asbkeshan, a village that on its own successfully
imposed a ban on charcoal production in its tetritory ten years before the
government ban. Martin attributes this success to the fact that the village
was small, closely knit, and of tribal origin (and not itsclf in need of
supplemental income from charcoal). These characteristics prevailed on
the Tauran plain in pre-modern times, but not today. Cotlective action to
conserve natural resources is nowadays frustrated by too much variation
among houscholds in the possible benefits to be derived from this action,
and in the possible costs of not taking it. Another frustrating factor is the
vitiation of tribal authorily that has accompanied the extension of the
central government's control to the Tauran plain. This conirol has
includcd some restrictions on the use of natural resources, but they do
not appear to be as cffective as those that were formerly imposed by local
tribal institutions. Martin concludes — as we did in our discussion of the
papers in Section 11 --- by suggesting that problems controlling the use of
natural resources, and possible solutions offcred by traditional tribal
institutions, merit reevaluation. '

The other reading in this section is Brian Spooner's 'Insiders and
Qutsiders in Baluchistan: Western and Indigenous Perspectlives on
Ecology and Development', The thesis of this paper is that development
planning has suffcred as a result, of placing 100 much cmphasis on the
objectivity of ecological science, and 100 little emphasis on the subjective
moral and political aspects of ecological analysis, Spooner maintains that
the validity of any given ecological analysis is in fact relative, varying
according 1o whether one is a member of the ecological community in
question or an outsider. Spooner develops this thesis drawing on data on
the Baluch nomads of the Makran division in Pakistan's Baluchistan
province. These nomads have recently drawn a great deal of attention
from development officials and scientists, in part because of their
purporicd over-use of the Makran range.

Spooner begins by noting that the Baluch nomads contribute sca-
sonal labor as well as agricultural and pastoral produce 1o the local
economy. But he gocs on 1o say that their true importance o the econ-
omy and development of the Makran is far greater than these contribu-
tions suggest. The nomads are the only people using the least arable 90%
of the Makran territory. By this use, and by their constant movement,
they constitutc a communications and resource-ulilization network linking
the scatiered, scitled communities of the Makran, Without these linkages,
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the sedentary majority of Makran's population would be marooned in
isolated and thus untenable oases. With the linkages afforded by the
nomagds, the Baluch form an interdependent social, culiural, cconomic,
and political unit covering the entire division.

In light of this role playcd by the Baluch nomads in the regional
economy, of the Makran, Spooner evaluates the types of development
programs that are currently targeting them. These programs largely con-
sist of the enforced application of western range-management principles
1o the nomads' territory. Whereas western range science focuses on the
range, however, the Baluch themselves focus on the interaction belween
the rango,;thc anjmals, and the people. Whereas the first priority of
weslern range science is primary production, the [irst priority of the
Baluch is-t0 avoid any disruption of social relations, which are their
primary form ol economic insurance in limes of need. What the Baluch
nced most from development programs, therefore, is some defense
against the intrusive aspects of the national economy that threaten these
social relations. Spooner suggests that this could consist of governmental
manipulation of prices in such a way as 1o reinforce local Baluch social
relations and social values, instead of subverung them.

This analysis is notable for drawing auention o two of Lhc most
serious weaknesses of western-inspired development, First, the biologi-
- cal scicntists whose work dirccts most of this development regard (and
present) their analyses as objective. But they are not: they reflect the
paruoulm valucs and world view of the practitioners just as much as a
Baluch nomads use of the range reflects his values and world view.
SccondIy, the development these same biological scicntists arc mostly
concerned with is the development of plants or animals, which is not
nccessan!y the same thing as the development of the people who use
these p]anls and animals. One of the major lessons of post-war rural de-
velopment;js that improvement in rural social welfare does not auto-
matically follow from the narrowly-focussed improvement of plants and
animals, 'md indeed the reverse is ofien true,

In h:s: conclusion, Spooner reaffirms the importance of ecological
analysis int development, so long as it is remembered that any ccological
question that inyolves human activity, as it docs in the Makran, is not just
an ccological question, but also a moral and political one. Development
studics and projects have tended to ignore these moral and political
dimensions .of ccological problems, concenirating insicad on their
scientific and technological dimensions. In the long run, Spooner avers,
this must change if development is to succeed.
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CONCLUSION

This review of the papers in this readéer shows that they all, in one way or
another, draw the same lessons regarding the use of natural resources by
rural populations,

First, rural people perceive and utilize natural resources in rational
and valid ways, ¢ven though these are often not the same ways that
government officials and scientists perccive them and would Tike 1o see
them utilized. This means that while rural people have much to lcamm from
development scientists, they also have much w teach them.

Second, rural people are no more predisposed to cooperation with
cach other than the rest of us, but occasionally they do cooperate in the
management of critically important resources. The imposition of sanc-
tions by the community against rion-cooperation is always vital to such
cooperation.

Third, traditional tribal institutions arc oficn eﬂ‘ccuvc in ensuring
sustained, long-lerm managemcent of natural resources, Altempts to re-
place these with the institutions of a modern nation state are rarcly sugc-
cessful, at Icast initially. Governments should be careful, therefore, not
to undermine existing tribal of other traditional institutions for managmg
natural resourccs.

Fouith, development affects men and women differently, because of
the customary division of labor between the two. Since women are
primarily responsible for animal husbandry, any devclopment program
involving livestock or affecting fodder supplics will have a greater im-
pact, whether for goed or ill, on women's welfare,

Fifth, rural peoples traditionally practice many techniques that, di-
rectly or indirectly, have a resource-conserving not resoirce-degrading
impact. In many cases of resource degradation, the ultimate cause is not
local use for local needs but rather extraction for the urban markets. In
other cases, it is not traditional technology that is harming the cnvi-
ronment, but rather modern technology that is being promoted by gov-
ernment — especially the tractor,

Sixth and linally, development officials and scicntists have their own
biases and can be as subjective as the rural people with whom they work:
One of their most tenacious biases is focussing oo narrowly on the
biology of plants and animals, as opposcd to the cconomy and sociology
of the people to whom they belong. Rural economics and ecologics are so
finely intcgrated that it is dangerous 1o intervene in one part, without
considering the possible, attendant changes in the other parts, When rural



Introduction _ : 29

people reject an innovation, it is usually because they perceive some side-
effcct of the innovation that the developers have overlooked.
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NOTES

1. A revised and expandcd version of this paper is forthcoming in the
second edition of 'Putting Pcoplc Firsi', 10 be published by Oxford
University Press in 1990,

2. An ongoing project in Malakand agency is employing the community
as the unit for implementing a social forestry project on shamilat lands,
and so far it appears to b¢ enjoying some success.

3. Michaci R. Dove, Prospects for Wood-Dung Fuel Replacement
Through Farm Forestry Development (Forcstry Planning & Development
Project Repont #6, 1987).
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I.1

INDIGENOUS AGRONOMICS
AND AGRICULTURAL
DEVELOPMENT IN THE
INDUS BASIN

Richard Kurin

The increasing involvement of anthropologists in development issues has
intensificd debate concerning the substantive contributions to beé made by
the discipline (e.g., Foster 1969; Arensberg and Neihoff 1970; Sanday
1976; Thompson 1976; Cochrane 1979; Vivelo 1980) and the types of
strategies to be encouraged by its professionals (e.g., Brokensha and
Hodge 1969; Cochrane 1971; Pitt 1976; van Willigen 1979; Shimkin and
Tax 1979; Schwartz 1981). Here it is argued that symbolic anthropology,
directed toward the analysis of cultural systcms, offers a contribution that
is distincily anthropological and at the same time well-suited to those de-
velopment programs and projects that seek to incorporate appropriate or
participatory strategics in their design and implementation. In this case,
the cultural analysis of the system of agronomical knowledge used by
Pakistani peasant farmers reveals the rationale for agricultural practice
and for the ways in which inputs of the green revolution have been ac-
cepted, modified, or rejected. Based on field research in Chakpur, a-
Punjabi village, and performed under the auspices of the UNDP and the
Govermnment of Pakistan Indus Basin Master Planning Project, the paper
explicates the indigenous conceptual scheme for agronomical decision
making and discusses its issucs in allowing for the cognitive participation
of those "being developed” in the agricultural development planning pro-
cess. :

THE PROBLEM IN CONTEXT

Both Pakistan and India are heavily dependent on Indus Basin agriculture
for internally consumed foodstuffs and exportable produce. Basin agri-
culture is supported by the Indus and the five major rivers of the Punjab,

31
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all of which begin in India and flow through Pakistan on their course ©
" the Arabian Sea. In 1980, after years of negotiation, the two couniries
signed the Indus Basin Waters Treaty. This treaty, presently in its final
stages of implementation, calls for the cooperative division of Basin wa-
ter sources, with Pakistan obtaining the water of the three western rivers
‘and India retaining use of the eastern ones (cf. Michel 1967). For
Pakistan, a country receiving scanty rainfall, losing farm acreage to salin-
ity and water logging, and experiencing rapid population growth, the re-
duced supply of surface water necessitated some means of enhancing
agricultural productmn

The Indus Basin Master Planning Project was organized and funded

as an organizational mechanism to meet this goal. In order (o increase
productivity, its planners, drawn from the government of Pakistan
(WAPDA, Ministry of Agriculture), the United Nations (UNDP, IBRD),
the United States (AID), and private companies, foundations and univer-
sities, emphasized infrastructural investment and the utilization of the in-
puts and technology of the "green revolution”. ® The success of the latter
‘has depended on Pakistan's farmers to effectively use high yielding vari-
ety (HYV) seeds, chemical fertilizers, and new production techniques, 1o
invest in such ilems as ube-wells, and to be responsive o market con-
straints and incentives (Papenck 196’7)

While the response to the new agriculture was encouraging to devel-
opment planners during the late 1960s and early 1970s (cf. Johnson
1979), recent gavernment data (Government of Pakistan 1978) and agri-
culiural economics surveys (c.g., the WAPDA 1977 Agricultural
Economics Survey of the Indus Basin) indicated that the use of innova-
tive inputs was leveling oft (HHYV wheat at 70% of potential, BY'V rice at

50% of potential), and in some cases not making much of an impact at all
(¢.g., chemical fertilizer use among small peasant farmers). To advocates
of innovation, Pakistani farmers were not behaving as could be expected,
given the high benefit-to-cost ratio of the new agriculture. For Indus
Basin planners responsible for formulating accuraie projection and viable
long-term development strategies, the reasons for this had to be ascer-
tained.

THEORETICAL ORIENTATION

Throughout the Third World the tendency has beer to deem as
“irrational” those peasant farmers who have failed to respond adeguately
to the new agricultere. The source of this "irrationality” is often taken to
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be "culture”, "local beliefs", "traditional practices”, "superstitions”, or
"general ignorance”, all of which, according to modermization theorists,
have :to be overcome if development is to occur (cf. Rostow 1960;
Schultz 1964; Myrdal 1972). A problem with such a view js that farmer

m'auonahty“ becomes a gloss for a wide variety of behaviors and beliefs
that are, in the particular terms of the analyst, not explicable in terms of
economic maximization. The result is that "culture”, "beliefs",
"traditions”, etc. become residual categories with no positive or systemic
significance for model building.

Assessment of the impacts and effects of the green revolution have
chaIlenged the notion -of peasant "irrationality” {e.g., Moerman 1968;
Popkin 1979; Nair 1979). A most usecful position, illustrated by
Brokensha et al. (1980) and Hill (1970), suggests that modern agricul-
tural practices bascd on Western systems of knowledge constitute an al-
ternative to practices based on indigenous systems. Indigenous systems
of knowledge, though different in conient from Western ones, may be
quite systematic, coherent, and rational, and are likely to define particular
types of skills and abilitics as well suited (o their application,

Analyses of innovation and social change based on the premise that
rational knowledge replaces rational knowledge, not ignorance, have
yiclded impressive results (cf. Kuhn 1962; Wallace 1978). Singer's
(1972) exploration of modern industrial and traditional Brahminic sys-
tems of knowledge in south India and Leslie's (1976) survey of Asian
medical systcms point to the existential integrity of such knowledge sys-
tems as well as the ways they may be synthesized with, compartmcmai-
ized from, or de-legitimated by exogenous systems,

The use of a knowledge systems approach in social p!amng, based
on the promise that definition of the situation and information used by
participants are relevant for understanding project outcome, is a refatively
recent development in the United Siates (cf. Forester 1980; Bolan:1980),
although it has deep roots in the work of Webcrian sociologists, psy-
chologistic cconomists, and cognitive anthropologists. Internationally,
concerns for cognitive participation (cf. Berger 1976) or "appropriate”
strategics have been posed as correctives to the impositional qualities of
ethnocentric schema that have either ignored or denigrated indigenous re-
sources, specialists, institotions, and knowledge systems. Freire (1970)
conducting literacy training in Brazil, Fathy (1972) designing housing in
Egypt, and Schumacher (1973) planning village technology in India have
all viewed indigenous systems of knowledge as an appropriate resource
that can be applicd to practical problem solving.
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Planners knew very little about the indigenous agronomical system
of Punjabi farmers and how it was related to innovation in the Indus
Basin. The study reported on here sought to discover how agricultural
production is conceptually organized and how this organization provides
a framework within which peasant farmers form purposes, feel motiva-
tions, pursue intentions, and posit explanations for what they do.
Assuming that social action is meaningful and voluntaristic (i.¢., negoti-
ated, decisioned) and not merely mechanical, the indigenous agronomy
of Pakistani farmers is investigated as a cultural system — a system of
symbols and meanings (cf. Schneider 1975). The study does not attempt
to either validate or invalidate Punjabi agronomical assumptions and
principles, but rather, following the ethnographic applications of cultural
analysis {cf. Schneider 1968; Geertz 1973; Marriott and Inden 1977;
Silverman 1971; Inden and Nicholas 1977; Varenne 1978), seeks that
shared transmitted system of knowledge taken by farmers to represent the
"natural” conditions of their lived-in reality. Viewing agronomical
knowledge as a sysicm of symbals does not suggest that Punjabi farm-
ers, or any other farmers, are more motivated by the symbolic than the
practical. What is suggested is that the farmers' practicality, the hard facts -
of life, and the business of producing food are, from the analyst's (but
not the actor's) point of view, symbolically constituted (cf. Sahlins
1976).

THE SETTING: CHAKPUR

Chakpur, a village of 1,200 people, is located in Sahiwal District,
Punjab. 1t is one of scores of villages established in the 1930s by British
authorities as part of the Suilej Valley Canal Colony. While the main
canal is miles from Chakpur, one of its distribution channels terminates
on the village border and presently offers seasonal irrigation to about 300
of the village's 2,600 hectares. Most village land is watered by some two
dozen electric- and diescl-powered tubewelis installed in the late 1960s,
Additional irrigation 1s offered by animal-powered shallow Persian
wells.

The main stapfes in Chakpur are wheat and rice, and the main cash
crops cotton and sugarcane. Surplus grains and cash'crops are marketed
in nearby mills and processing centers for regional distribution and con-
sumption. One farmer, an absentee landlord owning 120 hactares, mar-
kets vegetables for export to the Middle East.
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The largest group in Chakpur is the Nunari, with 104 houscholds.
The Nunari obtained their land in the original settlement, and while they
claim to be descendants of a Rajput chicf who converted to Islam some
six centuries ago, the Nunari have becn farming in the district for at last
100 years (cf. Ibbetson 1974 [1883]:235). More than 60% of the Nunari .
households own land, with the average holding being 13 hectares and the
largest non-joint holding being 77 hectares. With one or two exceptions,
the remainder of the Nunari households are dependent on sharecropping
and agricultural labor for their livelihood.

Chakpur's second largest group is the Bhatti, with 17 households.
Though also claiming to be converted Rajputs, Bhattis include a variety
of service groups. Nunari landowners engage other Nunari and Bhatti
households in a system of barter called seipi in which services provided
by contracted share-croppers, carpenters, smiths, porters, barbers, cob-
blers, etc. are exchanged for traditionally stipulated amounts of harvested
produce.

Chakpur is within a short walking distance of a metalled road on
which crops are transported to market. Electricity lines from tnbewells
power a cotton gin, the village mosque loudspeaker, and its one light
bulb. In addition, the village supports an elementary school and is served
by hakims (indigenous physicians) of various levels of training. Most
village homes are made of dried mud, but some are of baked brick. No
home has either indoor plumbing or a latrine. Several villagers have
- portable radios, a handful have bicycles, and onc has a tractor,

THE CHAKPURI CONSTRUCTION OF
AGRONOMICAL KNOWLEDGE

Chakpuris have very clear ideas about how crops grow and how various
inputs and operations are relfated to that growth. Such ideas were elicited
from discussions with many Chakpuris and through formal intensive in-
terviews with the observation of 15 Nunari farmers over a nine-month
period. In secking indigenous agronomical variables, relationships, and
principles, Chakpuris were first treated as informants and later as re-
spondents. Farmers were basically asked why they did the particular
things they did and what they thought they were doing. Only after a
framework for decision making was revealed were farmers subjected to
more rigorous and formalized data collection instruments. This is not a
method often used by macro-sociologists and ¢conomists who rely on
survey techniques that a priori formulate specific variables and relation-
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ships and then atiempt to reconstitute, as it were, the decision making,
through the analysis of statistical correlations of the farmers’ responses o
questions that may or may not have been relevant to the framework used
by the farmer in arriving at his decisions.

The Agronomical Domain

In indigencus terms, the process of crop production is a model of and for
other naturalistic processes, most popularly that of the human life cycle.
The agricultural operations of (1) readying the seed and soil, (2) planting
the seed, (3) raising and tending the crop, and (4) harvesting the produce
are spoken of as analogs of stages of human life, that is, (1) conception,
(2) birth, (3) nurturance and maturation, and (4) death. Similarly, units
within both the agricultural and buman domains are metaphorically re-
lated. Equations are made beiween seed and sperm, soil and womb (e.g.,
bii-zamiin), irrigation water and mother's mitk, and fertilizer and food.
This is carried into the realm of actions, so that anthropomorphized crops
and soils may "eat” fertilizer, "drink" waler, "struggle”, "feel discom-
fort", and even become "intoxicated". :

As with descent in the human domain, specics (nasl) continuity is
"partrilineal” and provided through the sced. While the seeds of a species
all strive toward the same nature, individual variation is thought to occur
as a direct result of the effects exerted by contact objects (e.g., soil, wa-
fer, fertilizer) on a particular crop. As human persons are said to develop
specific characteristics through the manipulation of diet, residence, and
regimen, so too are crops thought to be subject to purposive and directed
manipulation. In Chakpur, the characteristics of crops and the dynamics
of such manipulation arc conceived of in crms drawn from classical and
folk humorai theory.

Humoral Agronomy

The humoral system used by Chakpuri farmers derives from Greco-
Arabic sources with Persian and Indian influences. In this system, all
material objects are composed of varying quantities of earth, air, fire, and
water. Associated with these basic elements are qualities or dispositions
{mazaaj) described in terms of hot (garm, taa), cold (thand, sard), dry

(xushk}, wet (tar, gillii}, and moderate (mot adil). For Chakpuris these

categories refer neither to temperature nor to moisture levels. Rather, as
articulated by Shah (1966), an allopathic physician trained in indigenous
medical traditions, hot and cold respectively refer to the expenditure and
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conservation of energy and wet and dry to the receptivity and resistance
of matter,

In all animate forms, energy and matter are related through the life
process, Initially, life (jaan) in plants, animals, and humans can only ex-
ist if sufficient levels of innate heat and weiness occur. As heat is ex-
pended, growth and devclopment occur — matter is transformed from
more amorphous and malleable wetter forms to more rigid drier forms.
As heat expenditure continues, matter eventually dries, becoming less re-
ceptive 1o further development. Life continues until the store of innate en-
ergy is completely expended and matter is no longer animated. Hence,
say villagers, though some wetness is necessary if heat is 1o be ex-
pended, wetness generally slows heat expenditure, and if it is in excess
may "dampen” it completely. Similarly, dryness may accelerate heat ex-
penditure, and if in excess, may cause "burn out”, making further devel-
opment impossible,

All life forms share the same general process although the time it
takes for different species (rasl) 1o complete this process varies (see
Figure 1). . ,

Species also vary as to their quantities of innate heat and wetness, as
well as with regard to how rapidly heat is deployed and how resistant
matter becomes. Those species or "breeds™ having relatively great stores
of innate heat, or deploying their heat rapidly, are said to be of a hot dis-
position. Those having relatively limited sources of innate heat, or con-
serving its deployment, are said to be of a cold disposition. Species ex-
hibiting neither characteristic in the extreme may be said to be relatively
moxderate. Parallel criteria are said to underlie judgements concerning the
relative dryness, wetness, or moderateness of different species with re-
gard to the resistance and receptivity of matter.

~ The natural disposition and process of development of any living
thing can be altered by the heating, cooling, drying, wetting, and mod-
erating effects (tasiir) of contact objecis, or in the case of crops, agricul-
tural inputs. The proper realization of the species nature of a crop would
require such effects to reinforce the disposition of that crop at the ap-
propriate stages of the life processes. Inconsistencies — excessive heat-
ing or extreme cooling, for example — may either accelerate or check the
progress of a crop’s development. Such effects on plant life may be con-
scicusly manipulated by human beings to achieve cerfain desired re sults,
For the Chakpuri farmer this is what agronomy is all about. Given a par-
ticular crop, Chakpuris choose their inputs in such a way as to accord
with its disposition or to deviale from it in diverse goal-directed ways.
They also consider the effects of such irputs, and of the crop
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Flgure 1. The Life Process in the Humoral System
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itself, on the soil. In their considerations, farmers attempt to accurately
assess the ‘species nature of the chosen crop seed in order 1o predict its
normal growth, and then undertake those actions which will allow both
the crop and the land 10 attain desired humoral states.

Disposition of Crops

In human beings blood is scen as the primary bodily constituent and its
disposition used as an indicator for that of the body. For plants,
Chakpuri farmers generally use the exploitable (i.c. edible) portion of a
¢rop as an indicator of its disposition, '

The normal dispositions or humoral characteristics of crop species
familiar 10 Chakpuris are given in Table 1. Farmers were asked to judge
each crop in terms of both hot-cold and dry-wet properties. Response
choices allowed for judgements covering the degree to which a propesty
was thought to be present. Response choices for both scales were scored
for each farmer, summed, and then averaged 1o arrive at a group judg-
ment, These scores were then converied back into ordinal categories
consisient with the terminology and procedures of indigenous physicians
and pharmacologists. Hence, the disposition of crops are given in terms
of grade distinctions for hot-cold and dry-wet properties: the higher the
grade the more extreme the characteristic,

Farmers had little difficulty in making judgments about the humoral
properties of the 45 crops listed in Table 1. Only less than 5 percent of
the time did farmers find themselves unable to make a judgment concern- -
ing the hot-cold characteristics of a crop. Inability to judge the dry-wet
characteristics was more common, but still well below 10 percent. These
findings indicate that the terms of rcference — judgment of crops in
terms of humoral properties — are indeed meaningful to Chakpuri farm-
ers.

 Variation in the judgments of farmers was compated on the basis of
scored responses. For 80 percent of the crops the standard deviation
. indicated a variation in hot-cold and dry-wet atiributions of less than one
response choice rank. That variation in judging the disposition of crops is
quite small indicates that the humoral system is commonly shared among
those interviewed and that they may be using the same criteria for assess-
ing the disposition,
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Table 1. Disposition of Crops in Chakpur

Small grains Vegetables (cont}
wheat (HYV) H2 m squash W2
batdley M 974 carrol C2 W2
ree (HYV) M Dt tumip 2 w2
wheat {iraditional) c2 wi
rice (raditional) C2 w2 Feed grains .
millet H2 D3
Pulses and legumes com HI M
gram ‘H2 m sorghum M W3
chana dal S HL B
mang dal M 3 Grasses
fodder(lucem) H1l Dl
Fruits clover M M
date nz D
mango H3 m Spices :
banana M W2 black pepper H2 M
apple M W3 red pepper H2 D8
plum 2 W1 wrmeric H1 D3
orange c3 w2 ginger HI D
garlic HT 2
Vegetables green pepper M I
eggplant H3 D3 mustard M M
onion H1 | cofiander C2 M
spinach H M '
potalo H1 M Other
tomato Ht Wi tobacco - H2 I8
peas M M cotton {traditional) M D
okra M Wi cotton (HYV) M 2
cauliflower Cl W1 sugar cane {traditional) M Wi
cabbage Cl1 W1 henna Ci ™

aDisposil.i«cma] attributions arc based on responses by 15 Chakpud farmers, Responses
were scored on hot-cold (very hot = 5, hot = 4, moderate = 3, cold =2, very cold = 1) and
dry-wet (very dry = 5, dry = 4, moderate = 3, wet = 2, very wet = 1) scales. Nine grade
distinctions {following indigenous pharmacological practice) for each scale were made at
.44 intervals Lo re-convert average assessments to dispositions given in the table. Hd is the
hottest disposition assigned, followed by H3, H2, I1, M (moderate), C1, C2, C3, and the
coldest C4, Similarly, for the dry-wet scale, D4 is the driest disposition and W4 the wetest.

The basis lor judgments of crop disposition rests on sabjective and
objective types of observations. Subjective obscrvations include the way
the crop, as a food, affects farmers who eat it. Crops are commonly
judged in terms of their effect on bodily humeors and attendant human
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processes of digestion, perspiration, metabolism, and sexuality. In a
sense, the farmer's body, and perhaps those of his family, are used as
the measuring devices for arriving at atmbuuons of the humoral qualitics
of the crop. -

Chakpuris note that such attributions may be faulty First, the dis-
position of a food:derived from a crop may be different than that of the
harvested produce. Refining, grinding, milling, and cooking operations
may all affect the disposition of the crop. Second, human humoral con- -
figurations are themsclves varied. A food perceived as "cold” by a
tecnager (who is relatively "hot™) may be perceived as "hot" by a septua-
genarian (who is relatively "cold™). Although Chakpuri physicians
fhakim) conventionally grade objects relative to a youthful disposition,
farmers note that differences in the human body limit the reliability of its
use as a measure of crop disposition.

Farmers toend 1o put greater stock in the growth pattern of the crop it-
self as the basis for making humoral attributions. To Chakpuris, a good
farmer is one who carefully observes how a crop affects and is affected
by its immediate environment. Farmers obscrve how crops are either ad-
versely or beneficially affected by hot and cold weather, dry spells, rain,
and different types of soils and fertilizers. Farmers may note the condi-
tion of trees and brush that surround a ficld and ascertain the types of
weeds that may sprout within a cropped plot of land. Chakpuri farmers
do not formally record or quantify these objective observations any more
than they do their subjective ones. They do, however, specify relevant
criteria and formulate generalizations that allow for the interpretation of
thosc observations.

As with subjective assessments, farmers recognize problems in at-
tributions of crop dispositions, The same crop may be differentially
judged because its interaction with the environment is perceived at two or
more different points along its lifetime, The disposition of a crop as a
seedling is different than that when ready for harvest. Sccond, assess-
menis of a specics may not involve comparable units. Subspecies and
breeds may vary considerably in their dispositions — as for example
HYYV and traditional varieties of wheat and rice.

Despite multiple factors that may lead to differential assessmcnt,
Chakpuri farmers exhibit gencral agreement as (o the dispositions of var-
ious crops. Furthermore, these attributions seem to be relatively consis-
tent with those made for crop foods by Shah (1966) and Awan (1973),
authorities on indigenous medicine and pharmacology in Pakistan. The
similarities beiween village atiributions and those made by independent
professional sources indicate not only the likely systematicity of the hu-
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moral framework but also its relatively wide geographic and societal dis-
tribution.

Disposition of other Inputs

As with crops, farmers in Chakpur have notions about the hot-cold and
dry-wet properties of other inputs. Asscssments of the characteristics of

. those inputs that affect crop growth are commonly made and generally
reveal high levels of agreement. :

Soil Chakpuris classify soil texture (zamin) on the basis of clay-sand
content and divide soils into those of clay (mehraa), mixed (ghusaa), and
sandy (retalii) categorics. Numcrous distinctions are made by farmers to
further specify soil texture. Frequent adjectives prefixed to these category
labels include "good" {changii), "weak" (kamzoor), and "powerful”
(tagtii). An alternative taxonomy classifics soil texture as either heavy
(bharii), medium (darmiyanii), or light (halkii).

The humoral propertics of soil are primarily dependent on texture,
secondarily dependent on scasconal conditions, and also influenced by
contact with crops, irrigation water, and f{ecriilizer. Lighter soils are gen-
erally thought to be dricr than heavier soils. They are more scasonally
variable, so that while the heaviest of soils might stay fairly close io
moderate through the year, lighter soils will exhibit extreme variation -
becoming cooler in the winter (haarii) and hotter in the summer (saunii).
The humoral properties as determined by farmer responses (following the
procedure described for crops) for the cold scason (September to
February) are heavy soil, C1D1; medium soil, C3D3; and light soil,
C4D4, In the hot scason (March to August) the disposition of heavy soil
is H1D1, of medium soil, H3D3, and for light soil, H4D4,

Heavier soils are said to be more fertile and possess more "power”
— often attributed to moderate wetness. In this view, the land is power-
ful when it has a great deal of potential cnergy, but expends that energy
in a slow or dampened manner.

Water For Chakpuris, canals, tubewells, shallow wells, and rain pro-
vide water for irrigation. Coolness and wetness scem to be equated with
heaviness, heat and dryness with the lightness. For Chakpuri farmers,
canal and shallow well water lend to be judged as heavier than tubewell
and rain water.

As with soils, heaviness is said to be indicative of power and fertil-
ity. Farmers explain that canal and shallow well water have a high con-
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tent of 'soil, manure, mingrals, and organic matter, while rain and tube-
well water are light, purer, and cleaner.

Walter from various sources is subject to seasonal changes that alter
its humoral properties. According to farmers, canal water is MW?2 during
the summer and C2W3 during the winter. Tubewell water is thought to
be relatively cooler (H1D1) during the summer than during the winter
(H2D1) because the lower levels of the land are thought to retain the win-
ter's cold. Rainwater is judged to be HIW2 during the hot season and
C1D1 during the cold season. The water from shallow wells is accorded
the humoral properties MW2 during the summer and C2W3 in the win-
ter.

Fertilizer Bovine manure, a traditional fertilizer, is relatively cool and
wet {C1M). Although Chakpuris were not asked about other types of or-
ganic fertilizers, there is evidence that other organic fertilizers are also ac-
- corded humoral dispositions (cf. Government of India 1904:89).
Chakpuri farmers also use chemical fertilizers and have little trouble
in discering their properties with high lcvels of agreement. All chemical
fertilizers used in Chakpur are thought to be hot and dry. To aflow for the
verbal judgments of farmers (e.g., "very very hot") and so as to ade-
quately represent the significant differences in the heat and dryncss levels
for fertilizers apparent to Chakpuris, the hot-cold and dry-wet scales
were expanded to include the scoring of responses indicating extreme at-
tributions, Urea, the hottest and dricst fertilizer, is judged to be H6DG6,
ammonium sulphate and super-phosphate, H4D4, nitro-phosphale,
H3D4 and DAP H2D2. '

Agronomic Production Concepls

From the indigenous agronomical perspective, sound farming entails
choosing inputs that will not create adverse conditions of heat, cold, dry-
ness, or wetness for a given crop. Similarly, such inputs, including crop-
sced, may be chosen so as not 1o adversely alfect the land on which
Nunaris continually depend for their livelihood. _

Crops generally require inputs that do not, as farmers say, "fight”,
"war", or "struggle” (laRaaii) with their species nature. Moderately cool
crops, for example, should not be exposed to very hot inputs or to ex-
tremely cool ones. Rather, say Chakpuris, inputs should either conform
to the species nature or deviate from it in relatively moderate ways.

This notion of inconsistency is expressed in anthropomorphic terms
by Nunari farmers, Crops and soil may "cat fertilizer” and "drink water”,
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but sometimes they may "not get enough”. The fertilizer and water they
do receive may cause problems with "digestion” and may still leave the
soil and crop "hungry” or “thirsty”. A crop may become "intoxicated”
{nashaa) by a fertilizer, as in the case of being exposed to overly hot
chemicals. Crops whose "thirst” is not quenched may remain dry and
"unhappy"”, or may "burn up”. Inputs that do not "satisly" the crop may
"confuse” it by creating situations it is "not used to".

Farmers distinguish scveral types of crop growth situations.
"Correct”, "balanced”, or "moderate” growth is achieved when a crop is
exposed to inputs that accord with its species nature. When inputs are
much hotter than normal, they spur cnergy expenditure, creating a situa-
tion of "rapid" or "expansive” hyperactive growth. When inputs are ab-
normally cool, limited or hypoactive growth results. Chakpuris note that
dry inpuis tend to accelerate the effects of hot inputs, that js, hyperactiv-
ity, while wetter inputs tend to retard their effect.

The pursuit of various types of growth strategics bears on soil fertil-
ity. As soil fertility is asscciated with wetness and coolness, Chakpuri
farmers note the importance of choosing inputs that do not excessively
dry the land. Soil "tiredness”, "weakness”, or depletion occurs when in-
puts excessively dry the soil. Conversely, soil fertility is “strengthened”,
or enhanced, when inputs increase the wetness of land (but not to such
an extreme as to result in watcrlogging). Soil fertility is maintained when
neither excessive conditions of wetness nor dryness occur. Consistent
with the often cited phrase, "whatever is hot will dry out, whatever is
cool will stay wet”, heat tends to promote soil depletion and coolness
tends to retard it. )

Concerns for crop oulput and soil fertility may often be at odds.
Crop hyperactivity, if not extreme, may mean both higher yields and soil
deplction; crop hypoactivity, smaller yiclds and soil enhancement.
Crucial for Chakpuri farmers is the ability to recognize production inter-
actions of inputs, to choose inputs that accord with goals, and to avoid
pathological humoral states that can be harmful to cither or both crop and
soil.

Input Production Relations

When asked to specify how they produce various crops (i.e., wheat,
rice, cotton, sugarcane), Chakpuris include what they 1ake to be relevant
inputs and appropriatc mcasures. Planting is described on the basis of
arca — a kilaa (1 acre)} or do kanala (a 40-yard-square plot). Irrigation

water is quantified on the basis of the number of floodings or inunda-



Indigenous Agronomics and Agribultura[ Development 45

tions of a plot of land. Chemical fertilizer usage is described in bags (100
kg) or half-bags, and manure usage in terms of t:rallz'is or cart !oads
(approx 1,400 kg). The amount of time from sowing to harvest is de-
scribed in months, and yiclds in maunds (37.3 kg).

The disposition of the crop output is taken to be a function of the
humoral properties of the differcnt quantitics of the various inputs: Cr.op
yield, described in quantitative terms, is said to be a function of this dis-
position. According to Chakpuris, the disposition of a crop output may
be reached in a varicty of ways. The way in which the final dispositional
state is reached, as well as the state itsclf, gives an indication of the yicld.
For example, a humoral slate may be achicved by inputs all consistent
with the species nature of the crop, or it may be reached through a mix of
very extreme inputs that offset or balance cach other. Farmers find that
certain crops (¢.g., wheat) "enjoy” and "prosper™ in situations of
"comfort" or limited humoral dynamism, while other crops (e.g., to-
bacco) are better suited Lo intensive struggle. Hence, yiclds are thought to
vary among particular crop outputs even though they may have the same
final or resultant dispositional siates.

Soil output, also a function of the production mix, is often described
in humoral anthropomorphic terms. Chakpuri farmers do not quanti{y
soil output in any way that would be analogous to crop yicld, although
50i:8.100 are said to experience various types of "struggle”.

The interrelationships between inputs and output situations with re-
gard to crop growth and soil fertility are expressed through various "rules
of thumb" applicd by Chakpuri farmers. In cold scason production,
Chakpuri farmers note several principles for combining inputs if balanced
crop growth and soil fertility are to be preserved:

1. As soil texture becomes lighter, and thercfore cooler, a hotter
fertilizer input is called for,

2. As soil texture becomes lighter it also becomes drier. Henee an
increased (wetter) water input is required.

3. As the fertilizer input becomes hotter and drier, additional in-
creases in water input (cooler and wetter) are needed.

4. Morc tubewell water than canal or shallow well water is necded if
the soil and crop are to be cooled and wetted adequately.

The relationship between variation in the humeoral dispositions of in-
puts and perceived crop and soil output states is illustrated in Figure 2 for
the production of winter wheat. Traditional wheat may be optimally pro-
duced, according to Nunaris, by sowing it in heavy soil, using manure
and canal water. Such is said to assure balanced growth and soil fertility
mainicnance. Because of a varicty of situational factors, Chakpuris some-
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times plant in lighter soils. They note that lighter soils will exert cooler
and drier effects on the crop than usually preferred. To overcome the cf-
fect of the added coolness, farmers indicate the nced for relatively hotter
fertilizer inputs, that is, 1o use chemicat fertilizers instead of manure. To
overcome the effect of the accentuated dryness of both the soil and chem-
ical fertilizer, additional cooler and wetter water is called. Since tubewell
water is not as effective a cooling and wetting agent as canal and shallow
- well water, relatively more floodings are nceded if it is to perform its
function.

The relationships depicted in Figure 2 have, according to Nunaris,
direct bearing on crop and soil outputs. Farmers may choose or be forced
into situations of not achieving balanced growth, For example, traditional
wheat may be grown in heavy soil with the use of urea. To farmers, it
takes only two or three bags of urea (when not offset by an increased
water input) to crcate a situation for hyperactive crop growth. In such a
situation, farmers suggested that yield would be guite abundant —
greater than in a "balanced” growth situation — but the soil would be
depleted of its fertility duc to the adverse heat and dryness generated by
the chemical fertilizer.

Inversely, lacking chemical fertilizer, a farmer might have to use
manure to fertilize his wheat crop in light soil. In such situations, say
Chakpuris, the manure wiil not provide the amount of heat necessary to
spur crop growth. Or as several farmers put it, "the sand will completely
eat the manure and still be hungry". Hypoactivity is thus expected —
yield will be low, but the soil will be enhanced by the effect of the wet
manure, .

The systematicity of these principles was tested by eliciting the re-
sponses of 15 farmers 10 specific production situations. Farmers wete
asked to decide what quantities of three types of fertilizer — manure,
DAP, and urca — would be appropriate to produce a balanced crop of
wheat and maintain soil fertility in heavy, medium, and light soils,
Farmers were then asked to judge how many floodings of canal water
- and tubewell water would be needed for each specified situation. The re-
sults, given in Table 2, indicate the means for the various responses,
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Table 2. Attributed Variation of Inputs for Optimala Production of
Traditional Wheat

Fenilizer Floodings by water source

Soil texture Type Quantity® Canal Tubewells
Marore 71 3.1 42
Heavy DAP 1.6 37 4.7
Urea 1.1 44 5.5
Manure 9.3 4.9 79
Medium DAP 2.4 56 6.7
Urea 1.8 6.3 7.5
Manure 10.1 6.8 79
Light DAP 29 . 75 .85
: Urea 2.3 . 8.1 9.1

a‘Op!jm::rl is defined in 1erms of balanced growth and preservation of soil fertility,

Quantities refer 10 bags of chemical fenilizer or cartloads of manure per acre.

Individual and group attributions concerning production situations
accord consistently with explicitly stated principles of humorat agro-
nomic relationships. Since urea is a hotler and drier fertilizer than DAP,
somewhat lesser amounts are needed to cause the same humoral effect.
Greater amounts of waler are secn 10 be necessary to offset the increasing
dryness of soil as it becomes lighler in texture, and the increasing
dryness {and heat) of the chemical fertilizer. More tubewcll water than
canal water is consistently decmed necessary to do this.

The application of these principles is evidenced in actual production
situations — that of HY'V wheat, for example, which is grown in a wide
enough variety of soil textures to allow for comparative analysis. Fifteen
_ plots of 1and on which HY'V wheat was about to be harvested were con-
sidered. Details of the production situation were elicited from the farmers
of those plots of land, and are indicated in Table 3.

Patterns of humoral relationships seem o hold for actual production
situations involving HYV wheat. As soil texture lightens, greater quanti-
ties of hotter and dricr fertilizers are uscd. Concomitant with this, water
inputs are increascd. Although Nunari farm production may tend toward
situations of balanced growth and soil fertility maintenance, yield esti-
mates for the different production mixes indicate that for farm ers "too
much struggle” is not good for wheat, reducing the quantity of crop out-
put. That is, growing the moderatcly hot and dry HYV wheat in a
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Table 3. Chakpuri Production Patterns for HYV Wheat
Fertilizer input

Number of b
Type of soil Number mbewell ‘ Estimated
texture of plots floodings Manure DAP Urea yield |
Heavy s 43 3.4 L6 2.0 50
Meditm 6 5.0 1.5 1.6 2.6 30
Light 4 © 5.5 0.0 2.0 3.0 20

a
bQuan;itius refer to bags of chemical fenilizer and cartloads of manure.
Yield was estimated by farmers on the basis of standing crop and is computed in maunds per killa.

very dry light soil using extremely dry fertitizer (urea) results in too much
struggle for the crop output to be abundant.

Hot season production principles follow those of the cool season
save for one major difference. During the hot season soils are hot, not
cold, and the lighter the soil texture the hotter the soil. Hence, during the
hot season "there is no advantage in using chemical fertilizers on hotier
and drier soils". Such use would "burn out” or "exhaust” the soil and,
according o farmers, call for inordinate amounts of manure and water in
order to temper the soil and preserve its fertility. Thus in the hot season it
is unnecessary to apply increasingly hotter and drier fertilizer inputs to
increasingty lighter soil. Increased cooler and wetter water inputs for
lighter soils would be expected. And if more chemical fertilizer were to
be used, even greater amounts of water would be required.

This pattern of relationships is ilfustrated in the hot season produc-
tion of rice. Farmers were questioned on the details of their HY'V rice
production after the rice harvest. The results for various production
mixes arranged by soil type are given'in Table 4.

In accord with humoral agronomic principles, there is a pattern of
increasing water usage as soil texture lightens. Unlike the case for the use
of chemical fertilizer and manure with wheat, there does not scemtobe a
distinct pattern of overall fertilizer usage with rice, nor a corrclation of
particular fertilizers with soil texture types. Noteworthy, however, is the
covariance of urea and manure use, indicating perhaps the attempt to
temper hot and dry crop nutriment with cool and wet fertilizer in order to
avoid what are perceived as the dangers of "burn out” in hot season soils.

Investigation of cotton and sugarcanc production reveals similar pat-
terns of interacting humoral relationships to those specified for wheat and
rice production. In questioning farmers about their reason for attering in
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Table 4. Chakpurl Production Patterns for HYV Rice

a
Fertilizer input

Number of
Type of Number tubewell Assessed®
soil textare of plots floodings Manure DAP Urea  yield
Feavy 7 15 3.0 0.6 0.9 58
Medium 4 19 C 47 0.2 1.7 K1)
Light 2 25 4.0 1.5 1.5 20

a
guantities refer to bags of chemical fenilizer and cantloads of manure.,

Yield was ascertained by farmers upon harvest,

puts the way they do, they are quite explicit about such principles — cit-
ing them as obvious, generaily known, "natural” conditions of farming.

HOT AND COLD AGRICULTURE

Traditional wheat and rice are both cooler and wetter than improved high-
yielding varicties. Traditionally used manure is cooler and welter than
newer chemical fertilizers. Water from more traditional sources — shal-
low wells and canals — offers cooler and wetier effects than that from
more modern tubewells. Differences between what might be termed the
cool-wet and hot-dry forms of agriculture are apparent in the optimal
production recipes of traditional and HY'V wheat and rice as elicited from
Chakpuri farmers. The modal recipes for the production of traditional and
improved staples are given in Tables 5 and 6.

Comparison of the production recipes for raditional and HY'V sta-
ples reveals a cooler and wetter production mix for the former and a hot-
ter and drier mix for the latter. The production of traditional staples tends
toward hypoactive growth resulting in lower yiclds, as farmers readily
acknowledge, but such production is also perceived as resulting in the
maintenance, and even enhancement, of soil fertility, The production of
HYV staples tends toward hyperactivity, allowing for far greater yields,
but also soil fertility depletion.

Chakpuris sec advantages and disadvantages in both the cool and hot
agriculture. The advantages of producing traditional varictics of staples
are lack of risk, the soil fertilizing function, and their perceived nutri-
tional values. Cool agriculture is viewed as stable, nondynamic, non-hy-
perencrgized, and in agronomical terms, non-risky. Very little can go
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Table 5. Input-Qutput Contrasts fn the Optimal Production of
Traditional and HYV Wheat

Feawre  °  Traditional wheat production HYV wheat production
“Seed - tradional wheat 2 W] HYV wheat HZ DF
Fertilizer manare Cl M Urea H6 D6
DAP H2 D2
Weier Canai water " Tubewell water
cold months C2 W3 cold months H2 D
moderate motth Cl W3 moderate month HZ D1
Soil heavy soil heavy soil : :
cold months W3 cold months Cl D
moderate month M Dl maoderate month M Di
Recipe 7 cartloads of manure; 2 bags of urea and DAP;
3 floodings of cana! water; 6 floodings of tubewell water;
planting in October-November,  planting in October-November,
harvesting in 6 months. . harvesting in 5 months.

Ouwcome 32 maunds/kilaa (2,841 kg/ha) ~ 50 maunds/kilaa (4,595 kg/ha)
soil enhancement/mainicnance  soil depletion/maintenance

Table 6. Input-Cutput Contrasts in the Optimal Production of
Traditional and HYV Rice

Feature Traditional rice production HYV rice production
Sead traditional wheat 2 w2 HYV rice M D
Fertilizer mantre O M manure (o) I |
DAP H: Iz
Water Canal water canal water
hot months M w2 hot months M W2
moderale months Cl Wi moderate months Cl Wi
Soil heavy soil heavy soil
hot menths S HODi ‘hot months H D
maoderate month M D mederate month M D
Recipe 7 cantloads of manure; 7 cartloads of manure;
15 floodings of canal water; 1 bag of DAP;
planting int hune-July. 17 floodings of canal water;
harvesting in 3 months planting in July, harvesting in
2-1/2 months.
Ouicome 62 maunds/kilza 71 maunds/kilaa
’ (5,698 kg/ha) (6,525 kg/ha)
soil ephancement/maintenance soil depletion/maintenance

wrong, according to Nunaris, in traditional staple production mixes of
this type. .

The seed and the cool-wet inputs associated with traditional produc-
tion provide power and strength to the soil, supposedly performing ther-
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apeutic functions. In fact, Chakpuri farmers find applications of manure,
cooler and wetter seeds, and cool-wet water to be advantageous in nurs-
ing back saline soils subjected to the debilitating effects of excessive heat
and dryness.

In addition, Chakpuri farmers and their wives argue that traditional
wheat and rice are long-lasting energy givers — they are refatively cool
and wet — providing nutritional power or strength over long periods of
time. Several farmers claimed that in "the old days", they had to partake
of only two meals a day, if made from these staples. "Nowadays", sev-
eral lament, three meals a day are required as the new HY'V staples do not
have the long-lasting power of the traditional varieties.

Consistent with this view of the humoral propertics of food made -
from traditional and HYV grains, housewives note that the new grains
are hard 0 work with. Dough made from HYV wheat is seen as relatively
less malleable {drier) and as requiring more kneading. HY'V wheat bread
is thought 1o be more apt to burn when cooking. Additionally, Chakpuris
note that bread and rice made from traditional grains do not dry out as
fast as that from HY'V grains, and hence may be reh¢ated for eating as
"leftovers” without adverse effects or loss of taste. Flat breads made
from HYV grain are often judged to be incapable of being reheated, and
were broken up and commonly fed to birds and other animals on the
morning after their preparation, Finally, foods made from traditional
grain are commonly said to be tastier than those made from HY'V grains.

In contrast 1o traditional grain production, the use of newer hotter
and drier inputs to produce hotter and drier improved wheat and rice in-
volves greater dynamism. Accordingly, Chakpuri farmers claim that
HYV grains mature much faster than traditional ones — wheat one month
faster, rice about two weeks faster. While the HY'V grains are apt to re-
sult in greater output in terms of quantity, they are thought Lo be more
risky to produce because of the agronomical potency that goes into their
production. There are "more chances of error”, according to Chakpuris,
as miscalculations in ‘assessing input interactions can result in crop “bumn
out".

The growing of hotter and drier crops is thought to deplete the soil's
fertifity. The use of chemical fertilizers is said to provide quick, intensive
energy (heat) to the soil, which spurs production, but over the long run
may wear out the earth “like a woman who becomes old before her time
as a result of having too many children”.

In order to prevent such "burn out” as a result of chemical fertilizer
“intoxication”, Chakpuri farmers speak of and act io temper the fertilizer
input. This is done by several means; (1) restricting the use of chemical
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fertilizer, (2) mixing chemical fertilizer use with manure application, and
(3) using additional water, In atempting to temper the effccts of chemical
fertilizer, farmers face several problems. Large quantities of manure may
not be available. Additional water costs money. Even if additional flood-
ings are arranged, more problems may result. For example, Chakpuris
say that floodings mean more standing water, and hence more insect
pests. In order to combat such insects, farmers must spray with pesti-
cide. But, for Chakpuris, pesticide is accorded an extremely hot and dry
disposition: "A canfister] of pesticide is equal to one bag of urea”. Hence
crops and land become even hotier and drier as a result of the pesticide
input. Therefore, say farmers, it is then necessary to add more water 10
cool and temper the crop, but this results in greater quantities of standing
water and more pests,

Hotter inputs do, however, offer some advantages as Chakpuris see
it. The greater yields of HY'V wheat and rice offer Nunaris more grain for
market as well as for intravillage seipi exchanges. Chemical fertilizer
opens up lighter cold scason soils for cultivation and to some degree can
substitute for manure when the latter is in short supply. And tubewell
waier makes available irrigation to land that otherwise would not have it.

The hot agriculture is more energy and investment intensive, and as
one farmer put it, the "new agriculture is like fire", expansive, dynamic,
and risky. It is oriented toward hyperactivity and crop output. The cold
agriculture is more conservative, both agronomically and economically, It
is more stable and more oriented toward soil conservation. There are
specific local conditions in Chakpur that would seem to promote such
conservatism, Chakpur has a predominance of sandy soils — even those

. considered heavy are relatively sandy compared to other regions.
Chakpuris also are heavily dependent on tybewells for irrigation,
Furthermore, Chakpuris continue to have an adequate supply of fire-
wood 10 fuel their hearths, and hence make full use of bovine manure as

. a fertilizer. Though they are sensitive to the perceived dangers of the hot
agriculture, Nunaris do not see themsélves as resisting it. Rather, they
view its advantages and disadvantages in the context of their own agro-
nomical framework and seck to exploit what scems to be beneficial.
Chemical fertilizers, new HYV seeds, tubewell watcer, and pesticide are |
all accorded humoral dispositions, and their generally hot and dry prop-
erties provide a means by which they are conceptually accommodated,
assessed, and utilized in purposive ways. In Chakpur those ways indi-
caie a temperance of the new by the old, and hot-dry agriculture by the
cold-wet agriculture.
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Quite importantly for Chakpuris, the temperance involves the offset-
ting concerns of crop output and soil fertility, The farmers who served as
informants in this study were a relatively homogencous group of small
landowners, hence it is not possible to compare how landowners would
compare to tenant farmers with regard to the prioritization or means of
dealing with these concerns. Similarly, none of the farmers in Chakpur
are at just a subsistence level of production, heace the pressures for
short-term crop production may not supersede more long-term inlerest in
soil fertility.

IMPLICATIONS

While farmer production strategies may differ and normative orientations
diverge, they do so in terms of a conceptual framework defined in terms
_of the indigenous agronomy. This cultural system is not predictive in it-
self, although predictions may be generated in its terms. Farmers may
pursue a wide variety of actions that make sense (to them) in terms of the
meanings and relationships defined by this system,
_ Attractive to Indus Basin Project planners aware of this was the idea
that attempts at innovation could be designed in concert with the indige-

nous agronomy to the extent that such innovation required the under-

standing by and participation of Pakistani peasant farmers. Lacking com-
parative studies, it is difficult to generalize beyond the Chakpuri data.

Yet, given the statements of Pakistani agronomists and another anthro-
pologist associated with the project, the Chakpuri case is not atypical,
and served to indicate several ways in which the indigenous agronomy
~ may be utilized for development purposes.

Given the findings, new strains of HY'V seeds that are perceived as
being cooler and wetter in effect might be expected to have greater adop-
tion rates than those currently available. Similarly, the development of
chemical fertilizers that may, in indigenous terms, cool and wet the soil
might be expected to have greater and more popular impact than those hot
and dry fertilizers currently available, especially for summer crop produc-
tion. And water resource development might, if the Chakpuri case is any
indication, more popularly succeed if tubewell water was perhaps chan-
neled through canals or distys in order 10 pick up the coolness and wet-
ness that would give it "power”. The availability of such powerful water
1o temper hotter znid drier inputs might stimulate the use of both HYV
seeds and chemical fertilizers. In short, programs may be rationally de-
veloped so as to atlow for the promulgation of innovations in a form and
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substance that accord with the meanings farmers atiribuie to their activi-
nes.

White institutional participation in the master planning process was
unlikely for relatively poor illiterate peasant farmers, consideration of
their agronomy could at Ieast achieve some level of cognitive participa-
tion, Ignoring or dismissing the reality of farmers being planned for does
not aid in the formation of decision-making models that attempt to under-
stand agricultural behavior. The economic planners on the project thought
it advantageous to take into consideration the information systems of
farmers and the terms of their agronomy in order 1o construct modeis and
programs that account for the motivation, intention, and goal-directed
purposes of those involved. In short, the indigenous agronomy offered a
framework for the analysis of decision making that could be articulated
with other systems bearing on farmer behavior, Predictions about use
and marketing patterns of fertilizer in relation to soil type could be made
in the terms of the indigenous agronomy. Analyses of market incentives
and restraints could be made in relation 1o production strategies cast in
terms of the humoral agriculture,

The use of the humoral agronomy as an indigenous system of
- knowledge also had consequences for agricuiture extension programs.
To Chakpuri farmers, extension workers spoke a strange language — the
language of Westetn biochemistry — that was meaningless in the context
of the humoral agronomy. Several incidents in Chakpuri indicated that
Nunaris thought extension workers and scientists ignorant about the
“facts of nature”. Chakpuris recognized such persons as powerful, but
not necessarily knowledgeable, Perhaps, as has been the case with phar-
" macology in Pakistan (Said 1969), syntheses of indigenous and exoge-
nous agronomical models are possible. If such is to be the case, exten-
sion personnel may be able to better communicate if they know the lan-
guage of the farmers, understand his agronomy, listen, and disseminate
knowledge in its terms.

Finally, cultural anthropology has a role to play in such efforts by
investigating systems of meaning — such as the Chakpuri agronomy —
. that bear on development issu¢s. The analysis of such cultural systems as
systems of symbols and meanings would appear to be a particular contri-
bution of the anthropologist, one that would not normally be made by
any other social scientist. Such investigations, unlike perhaps those made
by natural or applied scientists, are not made for the purposes of either
validating or invatlidating indigenous knowledge systems, Rather, the cul-
tural anthropologist aims at elucidating the shared understandings by
which members of a sociely act. Anthropologists have been relatively
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successful in doing this for systems of ritual (e.g., Turner 1969},
mythology (e.g., Lévi-Strauss 1969), kinship (e.g., Schneider 1968),
and state drama (e.g., Geertz 1981). In this case, such an attempt is di-
recied toward understanding the cultural construction of the more mun-
dane but no less symbolic domain of agronomy. That agricultural activi-
ties are symbalically constituted does not rule out economic, political, .
demographic, and other forms of analysis; to the contrary, it requires
them, for a cultural understanding of any phenomenocn is not the only
goal of its investigation. Yet il is a unique form of analysis that cultural
anthropologists have to offer, and it is one that concerns how action
makes sense to those who engage in it — whether that action be wor-
shipping a spirit or growing a plant. An anthropology of development
that reduced "culture” to the mechanical reflection of "actual”, "real”, or
"practical” behavior does so at the risk of both promulgating ethnocen-
trism and denying one of the more important concepts that anthropology
can uniquely claim as its own.
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NOTES

1. Pakistan's population grew from 47 million in 1961, to 62 million in
1971, to an estimated 84 million in 1981, representing average annual in-
creases of approximately 3.2%. At the same time, loss of surface water '
due to the Indus Waters treaty accounted for 32 thousand million m’ or
about 16% of Pakistan's available surface supply. Average rainfall is
mainly in the 100-600-mm range in the Basin, and offers an undepend-
able irrigation supply. In addition, fully 46% of canal command area suf-
fers the effects of salinity (cf. Johmson 1979: 14, 53, 75, 88;
Government of Pakistan 1978:5).

2. Prior o the green revolution era Pakistan's outlays for agricultural
development were relatively small, representing 6% to 7% of the budgets

of the six-year {(1950-56) plan and the first five-year plan (1955-60). The
proportion of funds for agriculture doubled in the second (1960-65) and
third (1965-70) five-year plans. Expenditures for infrastructural devel-

opment -— waler, power, transporlation, and communication — have
remained relatively high at between 35% and 45% of budget. While totai
funds for agricultural and infrastructural development continued to in-

crease in absolute amounts through the 1970s, the percentage of funds

devoted o agricuiture had declined to between 8% and 10% by the end of
the decade (cf. Johnson 1979; 42.45; Akhtar 1976:326-342).

3. The emphasis in agricultural development expenditures has been on
government subsidies for the use of modern innovations, particularly
chemical fertilizer. In 1976, for example, subsidies for the purchase of
chemical fertilizer accounted for almost half of an agricultural budget of
770 million rupees. Almost 23% was budgeted for plant protection and
7% to storage facilities. Less than 4% was devoted to rescarch and less
than: 3% to enhance agricultural credit {unds. Seed development is in-
cluded in the rescarch budget and tubewell subsidies in the water budget.
Funding for agricultyral extension activitics was miniscule (cf. Akhtar
1976:335-342).

4. Advances from 1965-66 to 1972-73 in the adoption of HYV seeds,
use of fertilizer, and overail productivity of staples were much more dra-
matic than in the ensuing seven-year petiod. Quite revealing is the lack of
change in the yicld of HYV crops themselves since the mid-1960s.
Average yiclds of HY'V rice (at 1.950 kg/ha) and HY'V wheat (at 1,650
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kg/ha) have remained relatively stable since they were first introduced
{cf. Government of Pakistan 1978, 1972).

5. In Pakistan most writers on the humoral system regard Ibn Cinna
{Avicenna) as its master, and his book, the Qanoon [Canon] of Medicine,
as its text. Both English (e.g. Shah 1966} and Urdu (e.g. Qarshi 1974)
commentaries refer 10 Roman (Galenic) and Greek (Hippocratic, Tonian)
sources. There are linkages with Ayurvedic systems of medical diagnosis
and pharmacological trcatment (cf, Said 1969; Leslie 1976). The non-
medical application of humoral theory in south Asia is evidenced in the
fields of magic, astrology and exorcism (Shurreef 1973}, metallurgy
{(Mahdihassan 1976}, and political sociology (Fazl 1975). Further afield,
humoral theory was applicd to architecture by Persians (cf. Ardalan
1973) and to anthropology by Europeans {cf. Kant 1974). Foster (1967)
and others have reported its use in Latin Amcrica, and atomized vesuges
continue in American folk usage. '

6. Pakistani and Western physicians have suggested various correlates
of humoral properties in terms of Western biclogy, chemistry, and
physics, In one view, heat is regarded as a substance, akin (o the me-
dieval European notion of calorie. Of ten allopathically trained physicians
in Karachi, six identified cholesterol as the heat substance, and two sug-
gested a form of distilled semen. Other gencral views associaie hot with
protein, wet with the presence of fats and oils, dry with their absence,
and cold with citrus fruits and green vegetables, Siddiqui (1969) associ-
ates nitrogen-based alkaloids with hcat and dryness, sulphur compounds
with heat and carboxyls, and terpanics with coolness. The interpretation
adopted here is more consistent with Chakpuri discourse and is closer
perhaps to notions of energy and matter in Western physics. As such, the
calorie, as a unit of energy expenditure, is also somewhat associated with
heat Jevels in the humoral system.

Humoral properties are not generally associated with temperature.
An ice cube, for example, is commonly said to be hot. Nor should hu-
moral heat be confused with the "heat” of spiciness. The hot spices used
as a popular seasoning mixtare in south Asian cuisine are considered hot
because of their humoral properties, not because of the spiciness.
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1.2

NOTES ON THE
EXPERIENCE OF DROUGHT
PERCEPTION, RECOLLECTION
AND PREDICTIONS

L.P. Bharara

The incidence of drought in arid and semi-arid regions has received atten-
tion from various angles. Generally, it has been studied as a natural
calamity creating economic, social and physical disturbances, and the
major topics have been its definition, its causes and effects, and the ad-
vantages and disadvantages of various relief measures and policies. The
present study seeks to add a dimension to these studies, in a form that
may be charactcrized bricfly as a contribution to the ethnoscience of
droughts. This chapter investigates the memory of drought over a period
extending back to the limits of living memory in selected villages in west-
emn Rajasthan. An attempt is made to add to our understanding of how
- memory works in a cultural system which includes the synoplic percep-
tion of past droughts as all-cncompassing phenomena — a perception on
which is based the expectation and prediction of droughts to come. The
material takes on additional significance from the changing context of
drought, in consequence of population growth, technologlcal develop-
ment, and economic and social change.

1t is casy to forget that the calegorization of phenomena as, for ex-
ample, climatic, biological and social, though convenient and useful, is
an arbitrary product of a particular intcllectual tradition. In some social
situations, such as Rajasthan village communities in western Rajasthan,
where these compartmentalizations of knowledge are not so automatically
made, drought is not simply the dearth of rain {though everyone knows
that rain would remove it) — it is the total quality of life, including, be-
sides weather, animal behaviour and social relations.

The material presented in this chapter shows droughi as a pathologi-
cal condition that recurrently afflicts rural society in western Rajasthan, It
represents memory as the ad hoc ordering of recollections and their
common sens¢ rationalization in the form of sayings. The value of this

as
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material should not require explanation; it is a key 1o understand the cop-
ing mechanisms and potential reactions of a rural population, which
{despite certain distinctive aspects of Indian socicty) must be to some ex-
tent representative of a large proportion of the population of the world's
drylands, to the droughts which are often harbingers of the severer and
longer term process of desertification.

RECOLLECTION

The correlation between the farmers' recollection of past harvests and the
record of actual rainfall in western Rajasthan is very close. Living mem-
ory of the nature of previous years extended as far back as 1899 with
substantial agreement. Each year was remembered in terms of zamana, a
unit of measurement mainly for the kharif harvest. Full zamana is the
level of production expected, given sufficient water. The classification of
the vears from 1899 to 1978 is given in terms of remembered zamana in
Tables 1a and 1b. (Informants actually talked in terms of annas — the old
one-sixteenth division of the rupee. Annas have been translated into per-
centages for convenicnce.) Out of 80 years 58 were perceived as drought
or severe drought (up to 25% zamana); five were mild drought (25-50%
zamana); live were average (50-75% zamana); and twelve were good or
surplug years (75-100% zamana or more). Each decade witnessed from
six 1¢-nine severe drought ycars from onc to three good years, and
hardly one average or "normal” year, It is worth noting that the high av-
erage ramfall for years of severe drought in Table 1b shows that zamana
correlales not with amount of rainfall alone but with a combination of
amoum,, ummg and intensity. In this connection it is worth remembering
that we. have no direct record of one particularly significant indicator of a
bad year — the extent of damage from flooding.

" Recollection did of course vary. Generally, food producers — farm-
ers and pastoralisis — scored beter than members of non-food-produc-
ing caste groups, though no significant variation was evident in relation
10 mild drought or "average" years. Much of the variation altogether
arose from factors such an uneven spatial distribution of rainfall, land
holdings, fallow, and herds.

The basis of the memory of drought years can be related to various
factors. Earlier disastrous years - 1812-13, 1868-69, 1877-78, 1791-
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Table 1a. Correlation of Rainfall Records and Recollection
of Zamana: By Year

Rainfall Data
Ycar Rainfall (mm) Zamana(%)
at ncarcst
recording station
1599 T — 4]
1900 — 100
1901 205.99 0
1902 193.50 0
1903 461.36 0
1904 331.00 20
1905 79.50 0
1906 274.83 2
1907 - 443.50 . §]
1908 644.00 100
1909 504.00 4]
191¢ 339.85 20
1911 230.83 4]
1912 307.85 75
1913 . 131.32 10
1914 24333 10
1915 322.83 10
1916 462.30 106
1917 806.50 0
1918 62.99 0
1919 236.70 10
1920 172.97 25
1921 191.30 0
1922 313,70 10
1623 399.30 25
1924 198.37 25
1925 177.55 0
1926 .. - 304,80 100
1927 323.90 10
1928 - 468.90 0
1929 : 426.50 ' 0
1930 327.90 0
1931 246.88 25
1932 18(.34 . il
1933 403.35 100
1934 - 377.90 0
1935 229.62 0
1936 304.40 0
1937 . 334.80 0
1938 _ . . 165.86 0
1939 : 111,76 0
1940 ) : 454,10 100
1941 150.60 0
1942 514.30 100
1943 278.13 0
1944 - _ 382.80 25
1945 34544 25
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Table 1a. (Continued) Correlation of Rainfali Records and
Recollection of Zamana: By Year

Rainfall Data
Year Rainfall (mm) Zamana(%)
at nearcst
recording station ‘
1946 209.30 Zy
1947 343.10 4
1948 86.81 0
1949 336.80 X
1950 429,77 100
1951 : - 140.21 0
1952 135.38 0
1953 : 813.05 100
1954 276.35 0
1955 382.02 25
1956 _ 382.78 5]
1957 ) 285.24 0
1958 522,70 100
1959 324,60 0
1960 175.20 0
- 1961 _ 297.00 100
1962 342.70 i
1963 585.60 0
1964 : 586.10 25
1965 235.50 10
1966 147.50 10
1967 : 352.00 7
1963 285.50 0
1969 182.80 0
1970 ) 571.20 100
1971 466,50
1972 331.10 0
1973 661.50 55
1974 295.00 0
1975 695.00 2
1976 438.00 10
1977 436.00 10
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Table 1b Correlation of Rainfall Records and Recollection of
Zamana: By Percent Zamana

% zamana Mean annual Mean - Years
rainfall{imm) Zamana
(at nearest
station) )
[V 248.50 % j 1599, - 1601,05; 1 917, 1 8;
(severe drought) \1925, 28; 1930, 34, 35, 36,

37, 38, 30; 1941, 48; 1951,
52, 54, 51, 59; 1960, 63, 68,

69, 1972, 74.
0-25% 298.66 18% 1902,03, 04, 06, 07; 1910,
{drought) 11, 13, 14, 15, 19; 1920, 22,

23, 24, 27; 1931, 32; 1944,
45, 46, 49; 1955, 1962, 64,
65; 1971, 75,76, 77.

25-50% 353.82 48% 1921, 29, 1943, 47; 1978.

(mild drought)

© 50-75% 441.62 65% 1909; 1912; 1956; 1967; 1973,
(average) :
75-100% - 515.20 100% 1900, 08; 1 916; 1 926; 1 933;
(good) 1940, 42; 1950, 53, 58; 1961;

1970.
Overalt mean . 371.56 46% 1899-1978 (80 vecars)

92 — were ciled by a few old men on the basis of inherited information.
Some severe droughts and famines, like 1899, 1901, 1918, 1959, 1960, .
1968 and 1969 were remembered with accuracy due to reinforcement or
feedback from documentation of migration, mortality, desertion of vil-
lages, or scarcity of grain, water, and fodder in sources such as the
Rajputana gazeticers and State Administration and Famine Commission

- Reports. There was also a clear folk memory of good years in 1900,
1908, 1916, 1926, 1933, 1940, 1942, 1950, 1953, 1958, 1961 and
1970, For cxample, everyone knew that in 1940 the rains had continued
till the month of Asoj (Scpiember-October) and the moth harvest had ¢x-
celled all records; that a record bajra crop had been recorded in 1961; and
that in 1921 the bajra crop had spoiled as a result of additional laie rainfall
but moth (Phascolus acenitifolius) production had excelled.

There was an overall tendency to cxaggerate the scverity of the
droughts as they receded into the past, especially on the part of food-pro-
ducers. Morcover, earlicr droughts were associated with not only less
rainfall, but more intense storms, more soil erosion, shifting dunes, more
crop losses, migration, livestock mortality, desertion of villages, as well
as the lack of motorized transport, drinking walcr, and drought-resistant
crop variations. On the other hand, there was a gencral awarencss that
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population levels were lower, that there was less crop discase, that joint
houscholds were more cohesive and resistant to centrifugal forces, that
vegetation was denser, and that land was more often fallowed, so that the
effects of droughts were not so immediately disastrous, despite their in-
tensity, because of the greater margin between exploitation fevels and
carrying capacity, and possibly also becausce of grcatcr sacial cohcswc—
ness.

Discussion of the causes of drought in Rajasthan ranges over a vari-
ety of factors {rom climatic and biophysical o sccial and rcligious.
Although most informants related the occurrence of drought primarily to
physical factors such as changes in wind dircction, cloud cover, fre-
quency and intensity of storms, and the overall quality of cold and hot
scasons, many emphasized the role of bio-physical factors such as de-
cline in forest and vegelation cover, increased wind crosion and shifting
dunes, and silting of village ponds. There was a gencral consciousnéss
that human activitics lay behind these natural factors, particularly indis-
criminate cutting for fucl and construction, over-grazing and lopping of
trees for fodder, but considerable emphasis was also given to supernatu-
ral and moral factors such as luck, apathy, immorality and revenge of na-
ture,

In discussion of the effccts of drought most people first ciled eco-
nomic disorder, failure of crops, loss of livestock, reduction in the value
of asscts, and forced sale. But there was only stightly less emphasis on
social disorder, migration, the failure of institutions, dlsmtcgrauon of
. social groups and of houscholds.

Drought continucs 0 be scen as a form of instability or disorder in
both the natural and the moral wordd. But the context of instability has
changed. Pastoralists may migrate long distances in scarch of land for
grazing in a drought year and, although earlicr there was cnough vacant -
territory to absorb them, now farmers complain that they not only cxhaust
limited water and grass resources, but also destroy the standing crops,
disrupt soil conservation measures and create conflict. -

The problems caused by thie instability have become more complex,
not only because of the increased density of the population but because of
recent socio-cconomic changes {see also Malhotra and Mann 1982). For
example; symbiosis of food-producing and occupational caste groups has
been disturbed. Members of occupationat castes such as potters, leather-
workers, oil-pressers, and retailers, have now acquired land and becoine
partially dependent on cultivation, and have thus lost flexibility. While
individual craftsmen may have gained flexibility through economic diver-
sification, in many cascs the crafis have gone into decline. Joint house-
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holds have broken down into nuclear houscholds causing greater pres-
sure- on s¢arce resources by division and fragmentation of property.
Participation in social events has narrowed from the comimunity at large
to the smaller exterided kinship group. There has been general decrease in
family solidarity and increase in conflict, tension and insecurity. During
the drought of 1968-69 people sold land, livestock, omaments, houses
and houschold articles, and the jajmani or aat system of payment in kind
or cash between caste groups for services rendered was disrupted, with
ihe result that the existing trend of socio-cconomic change was acceler-
~ ated. . _
' As the social and cconomic context of drought has changed, so has
its meaning. The change in meaning is more difficult o reconstruct, But
it is worth noticing that many biophysical cffects reported from recent
droughis derive from the responscs of the weaker scgments of the popu-
lation. For cxample, particular ‘trees and shrubs (khejri — Prosopis
cineraria — for fucl, phog — Calligonum pologonoides — for charcoal,
banwarli-tor wnning, kumbat for churns) were cut and sold in larger
quantitics. : :

Although the context of the experience and recollection of drought
has been changing, the drought lore prescnted in the next section may not
be changing in the same way. 1t is likely, however, that its use is chang-
ing. By analogy with cquivalent processes clsewhere it might be cxpected
that this lore will gradually be regulated to the cpistemological status of
superstition, but (as we also know from elscwhere) such a change in the
form of knowledge docs not prove a change in the manner of thinking.
The study of this type of thinking can be expected to lead 10 a better un-
derstanding of non-scicntilic thought generally '

PREDICTION

- Prediction of the nature of the coming year is considered a traditional
skill. Its crigin is traced to the thirtcenth century, the time of the Rajput
scer {pir) Harbuji Sankhla, who was Jagirdar of a village in Phalodi
ichsil in central Rajasthan. Harbuji Sankhla is said to have observed
birds and animals — which implics that they were assumed 0 be'in some
way closer o the physical processes of nature — in order to find ways of
predicting droughts. Because of his success the skill 1o predict became
the monopoly of the Rajput casle, some of whom- cultivated il in cach
generation. The predictor was considered to be divinely guided. From
the day of conception a Rajput mother would make the pious inteni 10
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rear her child as a predictor. Throughout pregnancy, each day she would
put water in a pitcher by a trec where particular birds could drink from it.
On birth a male child's first drink was taken from that pitcher. If the child
survived, he was believed to command the language of the local birds
and animals and became a sugni, an omen scor or predictor.

With the social change of the last few decades the cast monopoly of
drought prediction has dissolved. Now the lore concerning drought pre-
diction is a matier of general discussion and effort. It is based on obser-
vation of simple qualitative changes in climate and vegetation and be-
haviour. Arguments from Western scicnce have no apparent impact on it.
In the form of a collection of sayings it is widely uscd as a guide for the
coming ycar. These sayings constitute 2 type of ethnographic material
that lends itself to structural analysis. Here, however, the aim is simply
to demonstrate their function in rationalizing a holistically perceived real-
ity. Reality and recollection have been correlated above in relation to pre-
cipitation {igurcs. Here the question of reliability is ignored and the focus
isdirected instcad to the synopiic nature of commen-scnsc rationaliza-
tion.

Winds

(1) Savan men suryo cale, bhadurve purvai

asoj men pichvaha cale, bhar bhar gara layi,

If the northwestern wind blows in Savan, the easterni wind blows in
Bhadun, or the western wind in Asoj, they bring cants full of grain,

(ii) Jad bahe hada hava kun

banjara lade lun.

When the southwestern wind blows, the Banjaras load salt.

(iii) Nada tankan balad bikavan

tu mat cale adha savan.

O caslern wind, who cause people to hand up the rope that fastens the
yoke and to self the ox, don't blow up to mid Savan.

(iv) Jeth biti pehli parva, kathak ambar haren

asad savan khet sukho, bhadar huve birkha kare.

Thunder on the first day after the end of Jeth means two dry months and
no rain before Bhadun.

Stars

(V) Diva biti pancmi, som, sukar, gury mul
dank kahe he bhadali, nipaje satun tul. -
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On the {ifih lunar day after the Divali holiday, if mul (an astrological po-
sition of the moon) falls on Monday, Thursday or Friday, then the
Brahmin says all the seven grains will grow,

(vi) Sudi asad men budh ko uday bhayo jo peth

sukra ast savan rahe maha kal ava rekh.

If Mercury is seen rising in the bright half of the lunar month of Asad, or
if Venue is sinking in Savan, a grcat famine will occur.

(vii) Jeth badi dasami divas je saniscar hoy

pani hoy no dharan men birala jiven koy.

If Saturday falls on the tenth day of the dark half of Jeth, there will be no
water on the carth and only a few people will remain alive,

Clouds

(viit) Titar pankhi badali, bidhava kajal rekh

a barase a ghar kare, in men min no mekh.

Clouds with wings like a partridge, and a widow with kohl in her eyes,
bring rain, without doubit.

(ix) Savan surangi khejri, kati biranga khet

savan birangi khejri, kati suranga khet.

If the Khejri is colourful in Savan, the ficlds are colouriess in Kati. If the
Khejri is colourless in Savan, the ficlds will be colourful in Kati,

Animal Behaviour

(x) Din mensyal sabad jo kare

niscay hi kal halahal pade.

When the jackal howls during the day, a great [aming is certain,

(xi) Agam sufai sandani duade thalan apar

pag patake baise nahin, jad menhavan har.

The she-camel knows beforchand and runs to and fro. She stamps her
feet and will not sit when rain comes,

(xii) Cidi nahave dhui men, to pani ave jal men nahave cidakali, 1o pani
Jave.

When the sparrow bathes in the dust the rain will come, when the spar-
row bathes in the water the rain will go.

Social Relations

(xiii) Akhatij duj ki ren je acanak jace sen
kacak bic mange nath jay to janije kal subhay
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hans kar dey nate nahin koy, mane sahi jamano hoy.

The night before the Akhatij festival in March, if one should go suddenly
1o a fricnd's housc and ask for something and it is refused, there will be
faminc. If he gives gladly the year wili be good.

{xiv) Pag pungal, sar merta, udraj bikaner

bhulo cuko jodhpur, thavo jaisalmer.

Fect in Pungol, head in Merta, stomach in Bikancr. Famine may move to
Jodhpur, stay in Jaisalmer

This small colicction of sayings illusirates a concern with rationaliza-
tion of out-of-the-ordinary events or coincidences such as wind direc-
tion, thunder, asirological coincidence, cloud formation, animal and bird
behaviour and social relations, as well as the symbolization of drought in

- the intensification of the salt trade, empty grain carts, idle yokes, the sale
of animals, and social monstrositics such as a painted widow, and finaily
personalization and personification of famine sprawled across the
drought-pronc region. In discussion the same informants cited many
more examples of similar idcas, some of which are well known cultural
preoccupations such as astrological coincidence, others the occupational
concern of farmers such as unscasonal natural phenomena, The overall
context is defined by an example that gives a perspective beyond the
prospect of the immediate year: 7 famines (kal), 27 good years (zamana),
63 poor ycars (kara kaca), and 3 disastrous year (ghisan) — which fits
very closcly with the table of actual years,

This material is of coursc the type that is usually classified as super-
stition and although every cffort was made to collect it from what was
generally acceptable across the spectrum of caste, age, and sex dilferen-
tiation in the communitics studicd, this sample can realistically be claimed
only as characteristic, rather than representative. It is nevertheless impor-

. tant because it demonstrates the ways of thinking which may be assumed
to be closely related to the behaviour patterns which programmes of eco-
logical management and economic development sct out to change —
often unsuccessfully. .

Much of the material — though not all — also falis under the head-
ing of common scnsc (cf. Geertz 1975). 1t appears to derive from ad hoc
rationalization which generates rulcs of thumb, and though arbitrary from

. the point of view of scientific argument, is sclf-perpetuating. It is impor-
tant to note that it is also functional, in the scnse that it goes towards sat-
isfying the need for order. It serves to order expericnce and guide expec-
tation. Science can never adequately satisfy that need at the level of ev-
eryday thought — there is too much that science does not adequately ex- .



Notes on the Experience of Drought . ' il

-plain, and many of its ¢xplanations are beyond the grasp of people other
than professional scicnitists. Faith in science and in technology, which is
spreading and increasing, tends to take over from this type of common
sense rationalization, often by discrediting it before replacing it. To the
extent that the ordinary man has a limited grasp of scientific explanation
he probably suffers some anomic as a result of this reduction or weaken-
ing of order caused by the spread of scicnce. But judging from Western
cxpericnce, faith in science and technelogy never entircly supplants this
common scnsc or enlirely changes this way of thinking. Insofar as this
way of thinking survives, it descrves more scrious and more intensive
study.
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NOTES

1. The data derive from stadics carried out in 1977 in selected villages
in central Rajasthan, including two pastoral villages, Rohini and Bhojas
in Nagaur tehsil (district), and a dry farming village, Rohina in Joyal
tchsil, Nagaur district, besides various villages of Jodhpur district,
specifically of Shergarh tehsil, which were covered in the process of rou-
tine socio-ecconomic surveys. All of these may be considered typical
Rajasthan "desert villages”. Ficldwork consisted of participant observa-
tion, intensive interviews and a ficld schedule containing open-ended as
well as fixed response questioning relating to social status, household
composition, perception, memory and prediction of drought and its ac-
companiments. In addition, data on oral tradition, valucs, and belicfs
were collected through informal and ofien group intervicws, All the
houscholds of the sclected villages were stratified on the basis of caste
and from each casic stratum about 10% of the houscholds were sclected
for intensive interviewing by a method of simple random sampling.
Empirical investigations of drought prediction were made in Rohini and
then suppilemented with data coliccted from other viliages. Here the
sample included heads of households belonging 10 representatives of
subcaste communitics. The age range of sample heads of houscholds in-
cluded young (15-34 ycars), middle aged (35-54) and aged (55 up-
wards), all of whom had expericnced frequent droughts in the area. In
this iype of sampling (sometimes referred to as "availability” sampling),
which may be the only practical methed of obtaining respondents, the in-
vestigator attempted to relate as many cases as p0s51blc 10 questions of
theorctical interests.

2. Local and equivalent English months are:

Hindi lunar months English calender
{with sclected variants)

1. Chetra March-April

2. Baisakh - April-May

3. Jyestha, Jeth May-June

4, Asadh ‘ June-July

5. Shravan, Savan July-August

6. Bhadrapad, Bhadun August-September
7. Asof : September-October

8. Kartik, Kati ‘ October-November



Notes on the Experience of Drought

9. Mighsar
10. Pas

11. Magh
12. Phalgun

November-December
December-January
January-February
February-March
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PERCEPTION OF AND
AGRICULTURAL ADJUSTMENT
TO FLOODS IN JAMUNA
FLOODPLAIN, BANGLADESH!

Bimal Kanti Paul

INTRODUCTION

Annual flooding in Bangladesh plays an important role in the agriculture
of the country, A number-of crops grown in the monsoon period,

particularly rice and jute, cannot flourish without flood water. It supplies

the moisture and fertility (silt) to the soil that are vital to crop production.
Over the ages, the farmers of Bangladesh have successfully adapted their
life-styles and agriculture to the annual floodings that commence and re-
cede in due time and attain normal height, Any major fluctuation of
floods with regard to timing, duration, and magnitude causes widespread
damage to crops and propertics and sometimes to animal and human
lives. The agriculture of Bangladesh is, thus, both flood-dependent and
flood-vulncrabie.

A government report published by the Bangladesh Burcau of
Statistics (1978) showed that over the previous 16-year period (1962-
1977) floods caused an average annual loss of rice production of
427,000 tons. Bangladesh, a food-deficient country that has to import
1.5 million tons of food every year (Eslam 1981), cannot sustain this re-
current loss. As a result, flood and flood control have become crucial is-
sucs in Bangladesh, Over the last three decades, the government has un-
dertaken varied projects o prevent flood damages such as the construc-
tion of embankments and dams and the improvement of river channels by
dredging, These government projects, however, deal with the problem of
flood and flood control at the public level; no attention is paid to what has
happened, what is happening, or what will happen at the private level, To
date, only two empirical studies (Isfam 1980; Ralph 1975) have been un-
dertaken in Bangladesh on this aspect by individual initiatives. In order to
better assess the compliex problem of flood and flood control in
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Bangladesh, more attention needs to be given to the individual, especially
when the Ievel of national flood damages remains enormous in the face of
public expenditure for flood control (Islam 1980). Morcover, an under- -
standing of how individuals have adapted to and are affected by floods
may suggest new and less costly ways of reducing flood damages. ,

This study is an attempt to develop flood hazard rescarch in
Bangladesh. It focuses on farmers inhabiting the Jamuna floodplain in
Bangladesh, particularly their perceptions of and agricultural adjustments
to floods. Before dealing with the findings of the research, the study out-
lines briefly the cropping season of the study villages as an aid to undcr-
standing the rclationship betwecn crop and flood.

METHODOLOGY

Four adjacent villages — Pao Kolaha, Kutubpur, Bahadipur, and Pakutia
{West) — in the Jamuna floodplain of Ghatail thana {smallest administra-
“tive unit in Bangladesh), Tangail district (second largest administrative
unit), were selected for the present study (Figure 1). The villages to-
gether have 733 houscholds with a total population of 4250 in 1978,
Thinai, a small river, forms the north and western boundary of the vil-
fages, and the ncarest large river, Jamuna, flows 12 miles west of the
study arca. The occurrence and severity of floods in the study villages
usually depend on the extent of the rise of water level in the river
Jamuna. Due to their distant location from the major river and the rela-
tively moderate local relief, the study villages are subject to moderate an-
nual flooding and thus form part of a medium hazard zone,

- Two important considerations led to the sclection of the study area.
First, the author, native o the locality, has considerable knowledge of
floods in the area. Second, the study area was selected from a medium
fiood-hazard zone because there has been no sysiematic study of farmer's
perception and range of adjustments to floods in such a zone. Empiricai
studics done in Bangladesh in the tradition of natural hazards research
developed by Burton, Kates, and While (see Parker and Harding 1979)
were based mainly on sample villages Iocated in the high hazard zone.

- Islam and Khan (1974} and Ralph (1975} suggested the nccessity of
looking at a number of villages subject to a range of flood expericnces.
This kind of study, they observed, would present a clearer idea of the
range of flood perception and adjustment, therefore providing a better
basis for understanding the flood probiem in Bangladesh.
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The present study is based on both ficld observation and intensive
interviews. The former included collection of relevant information
through informal group or private discussions. The interviews included a

“survey conducted in May-June, 1978. For this purpose, 15 percent (78)
of the total heads of household (518) having cropland were sclected ran-
domly and interviewed with the help of a questionnaire. '

CROPPING SEASON IN
THE STUDY AREA

Agriculture in the study villages, as in most regions of Bangladesh, is
crop-oriented. A varicty of ¢rops are grown in different agricultural sea-
sons and under different physical conditions {(cspecially rainfall and ele-
vation of land in relation to the flood level). As clsewhere in Bangladesh,
three distinct but partly overlapping cropping seasons can be recognized
in the study arca. The Rabi crop scason extends from late November or
early December 1o March or April (Figure 2). Although nearly 15 percent
of the cultivated land is cropped in this scason, many crops are grown
with or without irrigation. Boro rice, both local and high-yielding vari-
eties (HYV), is the principal crop of the scason, cultivated mostly in
lowlands, which stay wct during the dry season or can be irrigated. This
rice accounts for ncarly 10 percent of the total cropland. Other crops —
such as pulses, oilsceds, wheat, barley, wintervegetables, polatoes, and
tobacco — are also grown in this scason. The former four crops are
generally cultivated in the lowlands, the latter three in the upper-middie or
high land.

The Bhadai, or Kharif, scason begins with scattered rains in late
March or early April and lasts until the end of August or early September
(Figure 2). Jute and aus rice (local and HY V) are the two important crops
grown in this scason. They are generally sown in relatively higher lands,
since excessive rainfalf or floodings is harmful to young aus and jute
plants, ’

The Aghani, or Haimantic scason, which roughly corresponds to the
late monsoon period, extends from August to November or December.
The main crop of this scason is the rain-fed aman rice, There are two
types of aman. The broadcast or floating aman is sown in March or April
on lowlands that arc prone 10 flooding (Figure 2}. The other type, known
as transplanted eman (local as well as HY V}, is sown densely into nurs-
cry beds in early July. Then the seedlings are trans-planied into the
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lower-middle to upper lands at the cnd of July or early Angust, and har-
vested in late November or December.

As indicated carlicr, most cultivated land in the study villages is
subject to annual floodings. Floods usually commence in the months of
June and July and last until October; that is, floods extend from the mid-
dle of the Kharif scason to near the end of the flaimantic scason (Figure
2). During this time, broadcast aman atlains its maturity, The carly part of
the flood scason usually corresponds to the harvesting peried of aus and
jute and to the transplantation of aman. Hence, any fluctuation in terms
of the timing and duration of floods alfccts the harvest of aus and jute, -
the transplaniation of aman, and the sowing of Rabi crops. If any devia-
tion occurs with respect 1o the magnitude of floods, all standing field
crops are ¢ither subject to inundation or their yiclds are lowered duc to
Tack of sufficient fiood water. If there is no flood at all, wansplantation of
aman tends 10 be hampered, and broadcast aman does not thrive well.

The relationships among cropping scason, floods in the study arca,
and local relief shown in Figure 2 may be generally applicable to most
regions of Bangladesh. Somc differences may cxist since farming activi-
tics differ from one region to another because of variations in scasonal
rainfall. For the same rcason, farming activilics may also vary slightly
from year to year in a particular locality.

FINDINGS

The samples were drawn from the houscholds having agricuitural land. -
More than two-thirds of the respondents (71%) owncd less than three
acres of farmland. This indicates the subsistence nature of agriculture in
the study villages. Most of the respondents were illiterate; only 31 percent
of them had formal schooling. The age of the respondents ranged be-
tween 24 and 55 years; 67 percent of the respondents were 30 i 45. The
overwhelming majority of the respondents had been living in the study
area for gencrations. Only two respondents migrated into the arca in re-
cenl times (after 1960), but they came from an arca ecologically similar to
their present residence.

Perceptions

Perception of exireme events, albeit subjective in nature, plays an impor-
tant role in agriculiural decision making, especially in hazard-prone arcas,
In the natural hazards rescarch context, the term perception implies the
individual organization of stimuli to an extreme event and it is usually re-
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vealed in the language people usc to describe the event, their ability to
remember and describe past events, and their attitude towards its futuré
occurrence (White 1974).

Description of Foods 1t is evident from the field survey that all re-
spondents of the study villages refer to annual floodings either as barsha
or bonra. The former is a normal inundation, which is crucial for
production of aus and aman rice. This type of flood is perceived by the
respondents as a benevolent agent providing sustenance to the farmers,
and thus it is an accepted and much-anticipated event. Usually in a ycar
of normal flood, minimal damages to crops occur and farmers are able to
harvest all of their aws and aman rice from the ficlds.

Floods that rise cight feet above the broadcast aman ficlds but do not
overiop the village mounds or homestcad land are called barsha.
According to all the respondents, the flood of 1977 (the ycar immediately
after the field survey was conducted) was a normal one.

Bonna, or an abnormal flood, on the contrary, is regarded by the re-
spondents as a disastrous and damaging phenomenon. It causes
widespread damage (o standing crops and propertics. While the farmers
successfully adjust 1o normal floods and benefit from them, abnormal
{floods go-beyond their ability 10 cope and result in considerable hardship.
The flood of 1974, which was considered by ail respondents to be ab-
normal, caused ncarly 34 times the damage 0 crops and. propcrhcs as the
flood of 1977 (Table 1).

- The overwhelming majority of the respondents (ncarly 94%) de-
scribed abnormal floods to be those in which the floodwaler rises higher
than eight feet above the broadcast aman ficlds and overtops the home-
stcad land. Although abnormal floods are perceived primarily in terms of
the height of the floodwater, a small number of respondents (6%} also
mentioned other measures of abnormal flooding such as timing and dura-
tion of floodwater. This mcans they consider early or late floods and
long- or short-lived floods to be abnormal,

“Qver the fast four decades numerous studics have been done on vari- -
ous aspects of fleodings in different countrics in the tradition of a natural
hazards research paradigm (¢.g., Harding and Parker 1974; Kates 1962,
Parker and Harding 1979; Paync and Pigram 1981; White 1945, 1961,
1964). In most of these studies, floods were perceived solely in terms of
a damaging phenomenon. But flooding is an intimate part of rural life in
the villages of Bangladesh, and it is deeply imbedded in their culture.
Only the bonna is considered a hazard in the study villages, The barsha,
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Table 1. Extent of Flood Damages of the Reqpondents

Year . Type of flood Damages

1977 Normal (barsha) 5-10% damages of aus paddy for 10
respondents {out of 78} 5-10% dam-
ages of jute for 10 respondents (out
of 78),Some damages to plinths of
two respondents (out of 78). Total

damages, Taka 3,000.00"

1974 Abnormal (bonna) 70% damages of qus paddy

. 65% damages of aman nursery beds
60% damages of aman paddy
60% damages of jute
Total crop damages, Taka 80,000.00
20% structural damages (values
Taka 14,000.00)
Damage of storable goeds (valued
Taka 6,000.00)
Total damage, Taka 100,000.00

Bascd on author's ficld survey
One U.S.dollar was equivalent to Taka 18.00 at the official exchange rate of 1978

which occurs more frequently than bonna, is not considered to be a haz-
- ard at ail, but rather 16 be necessary for survival. Islam (1980) and Ralph
(1975) reported a similar perception among, the farmers residing in the
Meghna floodplain of Bangladesh.

It appears, then, that floods are considered to be beneficial (i.e., per-
ceived to be a resource) only during a given time or duration, and given a
particular magnitude. If flooding occurs cither carlier or later than the
normal time (June-July}, if it stays for a longer or a shorter period than
the usual duration or period (not more than {our or less than two months
and not beyond the month of October), or if flood water rises higher or
lower than the usual height (not more than cight fect and less than one
foot above the broadcast aman {iclds), it is perceived as abnormal.

The physical characteristics of both normal and abnormal floods may
thus be represented by vertical (magnitude) and horizontal (timing and
duration) thresholds with a view to drawing a distinction between hazards
and resources (Figure 3). In the vertical thresholds, there are both upper
and tower limits. The height of homeslead land represents the upper limit
of vertical threshold; the minimum height of floodwater required by
broadcast aman plant for ite growth (one foot) determines the lower limit.

Similar to the vertical thresholds are early, late, and end limits in the -
case of horizontal thresholds (Figure 3a). The carly and end limits corre-
spond with the flood scason and represent, respectively, the onset and
close of the season.
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The carly, late, and end limits occasionally vary from year to year,
depending on the variation in sowing of crops. Seasonal patterns of
farming activities differ slightly from one year to another on account of
dryness in the Rabi scason or excessive rainfall in the Hlaimantic scason.

As can be seen from Figure 3a, the upper and lower limits and the
early and cnd limits intersect cach other to form a rectangie ABCD. As
long as floodwater remains within the rectangle, it is usclul and is con-
sidered a resource. If jt exceeds any boundary of the rectangle a flood be-
comes a damaging phenomenon for that particular arca adjacent to the
" rectangle. In Figure 3, the arcas where floods become harzardous are
shown by relatively denser shading. Therefore, the zone lying within the
rectangle is the no-damage zone, while the outside area is the damage
ZOTIC,

Floods, however, may occur during the proper time but exceed the
upper or cnd limits, remain below the lower limit, or stay for shorter pe-
riods. These types of (loods are harmful,

If floods occur before the usual time, the areas falling outside the
carly limit will be affected (Figure 3b). Sometimes these floods may stay
for longer times and thus arcas beyond the end limit may be affected.
These types of floods are known as early floods.

Laie flooding may also occur. In this case, the arca immediately be-
yond the late limit is likely to be affected due to lack of flood water
" (Figure 3c).

The physical characteristics of floods of different regions of
Bangladesh may also be expressed in a way similar to the one shown for
the study area in Figure 3. Due to variation in local relicf, slight variation
may occur from region to region with regard to vertical thresholds,
Similarly, horizontal thresholds may differ from one region 1o another
because of variations in the sowing and harvesting of crops.

Based on the above facts, Table 2 lists 27 possible types of floods.
The flood of the study arca on any part of Bangladesh in a given year
may represent any one of these 27 types.

Past Severe Floods. When the respondents were asked about the
previous severe floods, a range of answers was obtained. The flood of
1974 was considered by as many as 50 respondents (64 %) to be the most
severe flood in their lifetime. This may be partly duc to recency of the
experience, but it is also grounded in reality. Despite the blunting effect
of time, the floods of 1954-1955 stand out cicarly in the minds of one-
third of the 1otat respondents (21) of the study villages. In fact, the years
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1954-1955 and 1974 had the most severe floods in Bangladesh in terms
of both damages suffered and area flooded. However, two respondents
also listed 1962 and 1966 as most severe flood years,

Future Floods. The study reveals that all the respondents expect ab-
normal floods within the nexi 10 years. With respect to cccurrence of a
severe flood ag many as 57 respondents {73%) expect it in their lifctime.,
Among them, 46 respondents (81%;) justified their ¢xpectations by say-
ing that Allah/Bhagaban (God) is displeased with people because the ma-
* jority of them are involved in antircligious activities. For this reason
Allat/Bhagaban will give bonna as a gajab (hazard). Rising of river beds
due to deposition of silts was cited by the remaining 11 respondents
(19%) as their reason for expecting future floods. Among the above 57
respondents, 37 respondents (65%) were unable to predict the time be-
cause, they said, “AllahiBhagaban is the only one who knows it”. Only
20 respondents (35%) cxpect it soon, the reason being their observation
that scvere flood usually occurs within a span of 2-4 years.

The ability 1o predict the future occurrence of a severe flood or the
timing of the annual flood reflects the perception of the individual. This is
also indicative of his ability to adjust to inundation. Most of the respon-
dents (53) in the study arca belicved that they are able to predict the tim-
ing of the expecied annual inundations. An cven greater number (57)
thought that they could predict how severe the {lood would be in a given
year. Predictions concerning the severity of floods were bascd on per-
sonal observations of phenomena such as weather, heavy cloud forma-
tion, and heavy rainfall, and on the availability of verbal information
about the rapid rise of watcr level in the Jamuna river or in the ncarby
small river and about the current of the floodwater.

Agricultural Adjustments

In natural hazards research studies, adjustments arc defined as those hu-
man activitics intended to reduce or minimize negative impacts of an ex-
treme event (Whitc 1974).

It is evident from the field survey that the villagers' responses to
floods are of an individual nature that differs according to the type of
flood. For the convenience of analysis, the various adjustments adopted
by the respondents of the study area are discussed for two important
flood types, normal and abnormal.



Perception of and Agricultural Adjustment 9!

Barsha [Normal Flood]. Agricultural  adjustments to normal
floods are reflected in crop selection. Since aus and jute cannot tolerate
excessive amounts of standing water, farmers cultivate these two cropsiin
comparatively higher land. Broadcast aman, on the contrary, thrives best

in deeply flooded land, hence, lowlands are given over to broadcast
aman. This crop continucs o grow as fast as the flood rises. The aman
plants usually attain a height of 12-135 fect and keep their heads above the
flood water. But sudden rises of water can overilop the plants, causing
damage or destruction. Transplanted aman, although requiring flood wa-

ter, does not grow on deeply flooded land. Farmers generally sclect
poorly drained middlc land for cultivation of transplanted aman.

Bonng [Abnormal Flood]. Agricultural adjustmenis to bonna in
the study viltage are limited and practiced during the flood lime. Among
the four adjustments practiced in the years of abnormal flood [bonna],
only one is rclated to a crop (Table 3). As a protection against strong -
wind and water currents, farmers who cultivate broadcast aman in low-
Tying arcas usually place bamboo sticks a few feet apart in the ficld to
support the growing crop. Out of 35 respondents having broadcast aman
ficlds, only 13 (37%) rcported that they adapted this adjustment during
the 1974 flood. Out of 48 respondents having draft animals, only 7 fami-
lies (15%) built machans (platforms) for the draft animals using straw,
-water hyacinth, bamboo, and banana stalks. Although providing safety 10
the animals in less severe {loods, this adjustment is incffective in cases of
very high water. In such a situation, the owners of draft animals move
their animals to higher grounds, especially the nearby metalled roads. In
the severe flood of 1974, only four respondents (8%) moved their ani-
mals o the road. Smaller animals are usually kept inside the main sleep-
ing structure, on the chowki (woodcn bed), or hanging in baskets locally
called shika: '

Apart from these, three adjustments are commonly practiced both for
normal and abnormal floods. The most widely practiced adjustment is the
interculturation of broadcast aman and aus. The practice of sowing two
rice crops in the same ficld at the same time (March-April) is an agricul-
tural adaptation to the risk of floods. Flood-sensitive gus maturcs much
earlicr and is harvested in July-August when the cropland is shallowly
flooded. Flood-tolerant aman, on the other hand, continues w0 grow with
the rising flood water and is harvested after the recession of flood water
in October. Respondents noted that by practicing interculture
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Table 3. Agricultural Adjustments to Flood in the Study

Villages™
Type of flood : Adjustment
(year) —
Pre-flood During flood
Normal Crop selection
(1977) method
Abnormal (1974) Placing bamboo sticks for support
{(bonna) of wnan plants (13 respondents out
of 33).
Building of machan for draft animals
(7 respondents out of 48).
Moving the draft animals 10 higher
ground or to metalled roads (4 re-
spondents out of 48) Keeping the
smaller animals on the chouki or
shika (11 respondents out of 23)
Commen to Inter- - Protecting aman field from waler
both normal culture hyacinth and movement of boats
and abnormal of aman by building bamboo fences {16 res-
floods and qus pondents out of 35 in 1974 and 7 out

of 35 in 1977)

Keeping aman ficld clear by pulling
water hyacinth away either by hand
or by boat (16 respondents out of 35
in 1974 and 15 out of 35 in 1977)

*Based on author's ficld survey.

of aman and aus, they protect themselves against fleods in that they are
able to harvest at least one crop. If it is 2 year of drought and the flood-
walers are below normal, the aus will survive and the aman will wither.,
If the floods are greater than usual, the aus will be destroyed and the
aman will still flourish. And if it is a normal ycar, both crops can be har-
vested. :

The remaining two adjustmenis are refated o the flood-bome aguatic
weed, walter hyacinth, which comes along with floodwater and invades
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broadcast aman ficlds. To prevent water hyacinth invasion, 45 percent of
the total respondents having broadcast aman ficlds in low-lying arcas

(35) built bamboo fences around their fields in 1974. The corresponding
number was only 20 percent in 1977. This is also a protective measure
against the movement of country boats in the aman ficlds. Another 45

percenitof the respondents kept the aman ficld clear by pulling water hy-

acinth away cither by boat or by hand in 1974, Almost the same number
of rcspondcnl.s (15) did this in 1977 (Table 3).

CONCLUSION

This study of the perception of farmers inhabiting the Jamuna floodplain
of Bangladesh regarding normal and abnormal floods observed how in-
dividuals cope with annuat inundation and how they respond to abnormal
floods. Although the study borrowed heavily from natural hazards re-
scarch in its working definitions, it dilfers in onc important aspect;
flooding is not always a hazard to the farmers. The annual inundation —
i.e., normal flooding — is beneficial 1o and neeessary for crop produc-
- tion. Abnormal flooding, in contrast, is considered a negalive resource, a
hazard. Thus, a good ycar (o the villagers is one in which the [lood is
normal, enabling the harvesting of both aus and aman rice, two major
subsistence crops of the farmers; a bad year is onc in which the timing,
duration, or magnitude of the inundation is abnormal, causing
widespread destruction to crops and properiics.

The respondents of the study villages have been living with floods
since their births, and they are {ully aware of the phenomenon. This high
degree of awareness of flood in the village supports Kates' (1963) con-
tention that in areas of greatest positive or negative cerlainty concerning
the occurrence of floods, floodplain occupants exhibit the least variation
in perception. The present study, however, docs not support the idea of

- adjustment through habitation, which states that awarcness of environ-
mental problems decreases with length of residence (Preston ct al. 1983).

The study observed that respondents cope successfully with the
normal floods. In cascs of abnormal floods, they practiced a few adjust-
ments. This contradicts the notion that where the hazard is common,
many adjustments are made (Sims and Baumann 1983). However, the
adjustments practiced in the study villages concerning both normal and
abnormal floods arc of traditional types, which have been transmiticd
through generations, The low level of technology and absence of any
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public input in the study villages result in folk or preindustrial levels of.
adjustments (Kates 1970).

The findings of the present study are consistent with the studies
done by Islam (1980) and Ralph (1973), which reported farmers’ percep-
tions of, and range of adjustments to, flcods in high flood-hazard zones.
This suggests that farmers’ perceptions of and agricultural adjustments to
floods do not vary considerably from high to medium flood-hazard
ZOnes.

Finally, the study emphasizes the need to undertake more rescarch of
a similar nature in different regions of Bangladesh having variations in
public flood-control measures. Such research will help in ascertaining the
impact of existing public measures in reducing flood damages and thus
provide a stronger basis for understanding the flood hazard in
Bangladesh.



Perception of and Agricultural Adjustment : 147

NOTES

1. The author is grateful to Professor Bart J. Epstein, Professor
Surinder M. Bhardwaj, and Abduliah Al-Mamua Khan of the Geography
"Department, Kent Staie University, Kent, Ohio, for their helpful com-
ments and suggestions on carlier drafts of this article.
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PERCEPTIONS OF TREE SHADE
AMONG FARMERS IN
PAKISTAN

Michael R. Dove

INTRODUCTION

In the arid plains of Pakistar, which should be and once were covered by
a climatic ¢climax thorn forest, trees are today conspicuous mostly by their
abscnce. This is due to millennia of not only usage — cspecially as fuel
and browse — but also active management. Whercas the natural growth
of trecs is largely ignored on common lands used for grazing, fodder,
and fuel, it is carclully controlled on private lands where food crops are
grown. The primary goal of this control is 1o reap the benefits of trees -
- fucl, timber, fodder, and shade — while mitigating their perceived dele-
terious impact on agriculiural lind and crops. This impact is most ofien
articulated as a problem of saia 'shade’. _

The concept of shade in the West is of 'comparative darkncss caused
by a morc or Icss opaquc object intercepting the direct rays of the sun or
other luminary' (Oxford English Dictionary 1971:2759). Insofar as this
involves tree shade, it is conceived of as 'a picee of ground overshad-
owed by trees' (foc.cit.). Central to the Western concept, therefore, is the
abscnce of sunfight, as revealed upon a two-dimensional surface, _

Pakistani farmers have a fundamentally different concept of shade.
They conccive of tree shade not as the absence but as the presence of
something, something that the tree itself emits. This something has not
two dimensions but four — height and duration in addition to fength and
widlth — and it also has density, temperature, and ¢ven taste. Each of
thesc values varics according to tree specics and — of most importance
to the farmer — so 0o does the perecived impact of shade upon their
food crops vary. This impact further varies according to the type of land
and the scason of the year. This impact can be partially distinguished
from the other major impact of the tree — the absorption of moisture and
encrgy by the roots. A varicty of management techniques are cmployed

98
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to minimize the negative aspects of shade.

The object of this paper, based on a series of interviews with 1200
farmers (and various subscts thereof) in the Punjab, NWFP, and
Baluchistan, is to preseni the basic dimensions of the concept of tree
shade in Pakistan.’ This analysis provides insight into humoral systems
* of agriculiure, as well as the role of such systems in an Islamic socicty,

THE CHARACTER OF SHADE

Pakistani farmers are acutcly awarc of the size — the length and width —
of the arca that is shadowed by any given tree. One of the explicit reasons
for pruning, for example, is to reduce the extent of this arca. They favor-
ably compare the natural shape of a tree like Olea ferruginea — slender
and casting less shade — with one like Melia azedarach — broader and
casting more shade. In addition to length and width, some farmers assign
a third dimension to shade, height, or at least vertical movement: speak-
ing of a tall tree like, again, Melia azedarach, they say that its shade cools
as it ‘descends’ to earth. Regarding the fourth dimension, time, farmers
ar¢ very consciouns of the duration of a tree's daily shadow on a given
fickd: thus, they say that one of the reasons it is better to plant a trec at the
edge instead of the center of a ficld, is because its shade will cover the
ficld for only one-half of the day (e.g., morning if it is on the castern
edge, and afternoon if on the western edge) instead of the whole day.

The second important aspect of shade is its density — or the depth
and uniformity of its darkness. Farmers say that Dalbergia sissoo and
Morus alba have especially dense shade, for cxample, becausce their
leaves are particularly thick (and opaque), as a result of which the amount
of sunlight filtering through them is particularly limited and the ensuing
shade is particularly dark. In addition, there are scasonal and diumnal di-
mcensions 1o shade thickness: farmers say that shade is thicker during the
summer than during the winter; and they say that it is thicker at midday
than during the morning or afternoon. This latter reference is not to the
actual but the comparative density of shade, which varies directly with the
intensity of sunlight. Whatever its cause, farmers say that thick shade is
generally bad for their crops.

* The third important aspcet of the Pakistani concept of tree shade is
its temperature, which farmers say is immediately perceptible to anyone
standing under the tree. Thus, they say that it 'feels cold’ under a
Dalbergia sissoo or Albizia lebbeck, whilc it 'fecls hot' under a Tamarix
aphylla. Farmers altribute variation in shadc temperature, in part, to vari-
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atiort in shade density. Thus, they say that thin-leaved trees like Melia
azedarach and Zizyphus mauritania have hot shade, while thick-leaved
trees like Dalbergia sissoo and Morus alba have cold shade. But more
generally, the temperaturc of a tree's shade is associated with the temper-
ature of the tree itself — which they apprehend indirectly. Thus, farmers
say that Olea ferruginea is cold, because it casts little shade, and its leaf.
litter enriches the soil. In contrast, Prosopis juliflora and Acacia nilotica
are said 10 be hot trees, because they thrive not only in hot regions but in
hot seasons as well, losing their leaves during the cold scason.”

For pcople and animals, the appreciation of shade's temperature
varies with the scason. Thus, farmers say that they stake their livestock
under the hot shade of the Zizyphus mauritania in the winter, but put
them under the cool shade of Dalbergia sissoo in the summer, For most
crops, on the other hand, hot shade is bad whatcever the scason. Any rce
in whose shade crops farc panicularly poorly is said, by inference, wo
have hot shade.

The fourth and final aspect of the Pakistani concept of tree shade is
taste — the principal dimensions of which are bitterness and sweetness.
Like the temperature of shade, the taste of shade cannot be perceived di-
rectly; it can be known only through inference from other parts of the
tree, or from proximate crops. Thus, farmers say that they know that the
shade of Melia azedarach is bitier, because its sap, {ruit, and cven crops
growing under it all tasic bitter. In contrast, they say that the sweel taste
of Zizyphus mauritania’s sap indicates that its shade is sweet. The msgc
of a tree's leaves similarly indicates whether its shade is bitter or sweet.

THE IMPACT OF SHADE

Farmers say that shade has positive as well as negative impacts on crops,
but the lauer predominate. These impacts arc both direct — by blocking
sunlight to the crops — and indirect — by exacerbating extreme soil con-
ditions. Regarding the latter, farmers say that when the soil is overly wet
(aficr rainfall or irrigation), shade keeps it from drying out (note that they
do not claim that shade makes dry soil wet); and when the soil is overly
cold and dry, shade keeps it from being warmed and encrgized. Both of
these conditions — being overly wet or overly cold — are perceived as
oncs of soil weakness, associated with a tack of fertility.

The impact of tree shade is said to vary according to both land type
and scason. Farmers say that shade's maintenance of soil wetness has a
waorse impact on irrigated tand {where waterlogging is frequently a major
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problem), while its de-encrgizing of the soil has a worse impact on rain-
fed land (where soil fertility is in general more of a probiem}). Similarly,
they say that the cooling impact of shade is worse durmg the winter
(whllc it is sometimes even beneficial in the summcr)

TREE SHADE VS. TREE ROOTS

When discussing the impact of trees on crops, Pakistani farmers typically
refer only to tree 'shade’, as mentioned earlicr. When questioned in detait
regarding this impact, however, most can dxsungumh between the impact
of the tree's shade and the impact of its roots. A typical distinction is {0
say that while shade keeps the topsoil wet, roots make the subsurface soil
dry. While root impact is glossed under shade impact at one level of dis-
course, therefore, at another level the two are often distinguished.

Unlike the case with tree shade, farmers belicve the impact of tree
roots Lo be uniformly negative. Their impact, as a result of utilizing soil
moisture 10 absorb soil energy (the usual conception of relations between
moisture and nutrients in Pakistan), is to reduce the amount of both
moisture and energy in the soil. The reduction of the former is regarded
as the more scrious: farmers say that if the soil can be sufficiently irri-
galed, the impact of tree roots on soil fertility will be negated, or even
transformed into a positive impact. It follows from this that the impact of

‘roots is said to be worse in rainfed lands than in irrigated lands. The im-
pact is also said to be worse from shallow-rooted trecs like Melia
azedarach or Morus alba than from decp-rooted ones.

Noting that even shallow roots penctrate 10 the subsurface soil,
while crop roots remain in the topsoil (where the farmers believe that soil
fertility is concentrated), a signilicant minority of farmers deny. that tree
roots have any impact at all on crops. These are invariably the farmers
with irrigated lands, on which the constraining factor in agriculure is
less lack of water than its overabundance; hence they tend to see the wet-
ting impact of trec shade as worse than the drying impact of tree roots.
Farmers with rainfed lands, on the other hand, for whom the chicf agri-
cultural constraint is lack of waler, tend to view the impact of tree roots
as worsc than that of tree shade.
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THE MANAGEMENT OF SHADE -

Pakistani farmers have a varicty of ways of actively managing the delcte-
rious impact of tree shade on their crops and soils. These include, in the
first instance, selection of tree species with more bencficial and less de-
structive shade for planting; selection of planting locations and spacings
that minimize the deleterious impacis of shade; and the weeding out or
felting of all other tree specics in all other locations on and about their
ficlds. With grown trees, two other, important management strategies are
employed: the first is watcring, especially in rainfed lands; the second
and more important-is pruning, espécially during the winter. Farmers

~ maintain that pruning not only increases the amount of sunlight reaching
the crops and soil, but it also adds to the encrgy and hence fertility of the
soil, at the same ume as it rcduccs the amount of encrgy that the tree
draws out of the soil.*

SUMMARY AND CONCLUSIONS

I began this analysis with the obscrvation that Pakistani farmers view trec
shade, and its management, as the chief challenge to the cultivation of
trees on their farms. | suggested that their concept of tree shade is very
different from the common Western one, incorporating as it does four
dimensions, plus density, temperature, and taste. The perceived impacts
of shade — maintaining soil wetness and reducing its temperature and
strength — are said to vary on rainfcd as opposed to irrigated lands, and
10 be generally more feared during the winter than the summer. I then
noted that farmers partially distinguish this impact {rom the drying and
weakening impact of tree roots, with the root impact being more feared
by rainfed farmers, while the shade impact is more fearcd by irrigated
ones. Finally, I noted that farmers attcmpt to mitigate these impacts by

pruning, especially in winter, and 10 a lesser extent by watering, espe-

cially on rainfed lands.

This series of folk concepts regarding the impact of tree shade and
its mitigation, can be scen to forim a coherent system basced on classical
humoral principles. Just as analyzed by Kurin (1983) for Pakistani food
crops, these principles involve the combination and segregation of op-
posing qualitics of hot and cold, wet and dry, bitter and sweet, to attain
desired agricultural outcomes, The desired outcomes in the present case
are to mitigate, or at least not exacerbate, the constraining humoral
properties of the land and scason in which a farmer is working: too much
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wetness in irrigated land, too much dryness in rainfed land, and too
much cold in winter. Farmers' attitudes towards and responses to shade
are thus, in part, context-dependent. In most cascs, a particular tree and
its shade is neither absolutely good nor absolutely bad, but rather good or
bad on a particular type of land in a particular season.”

~ This humoral system is whole-heartedly empirical. Pakistani farmers
use sight; taste, touch and causal inference. 1o substantiate and inform
their concepts of tree shade. This appears to distinguish this humoral
system from the Ayurvedic teachings from which they otherwise directly
derive: Zimmerman, the preeminent Western analyst of the ecological and
agricultural applications of Ayurvedic principlcs, maintains that they are
- essentially non-empirical, that the examination, study, or testing of these
principles is explicity proscribed (1987:9,97,103,158,198). Perhaps,
however, even in ancient India the day-io-day practices of Ayurvedic
doctors were more empirical — more like the contemporary practices of
Pakistani farmers — than is suggesied by the normative, Sanskrit (rea-
tises that they left behind.
~ This pragmatic system of belicl coexists in contemporary Pakistan
with a very dilferent sel of orthodox Islamic beliefs on the topic: Islamic
principles are widcly interpreied in Pakistan as prohibiting the felling or
destruction of irees under most circumstances. Most farmers frecly admit
that the active management of trees on their farms violales these princi-
ples, yet they experience littde visible dissonance as a result. This is due
io a distinction being made between ideological and sccular beliefs. The
Islamic principles regarding trees arc treated as an ideological system, to
which rigorous adherence is due in ideologically hallowed ground, prin-
cipally cemeterics and shrines; while the humoral principles are ireated as
a secular, ccological system, more appropriate for the non-hallowed
farmlands and grazing lands.” This sacred-sccular distinction is enhanced
by the fact that, while the former system is Islamic, the latter has Hindu
antccedents (Zimmerman 1987; Kurin 1983:285). The Hindu roots of the
humoral system probably contribute not only (o the non-observance of
humoral principles in places sacred to Islam, but also to the heightened
obscrvance there of Islamic principlcs.9

These humoral concepts of tree shade, or more broadly this indige-

nous system of agro-forestry, has obvious relevance to development sci-
entists and planners in Pakistan as well as clsewhere in South Asia.
While government departments of foresiry are just beginning to develop
their own science of agro-forestry, the farmers are alrcady ulilizing a
practical science of their own, one that has been in use — and has been
tested — for centuries (as it applics to the management of trees) if not
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millennia (as applicd more gencrally 1o the natural world). To betier
ground their modern science of agro-forestry in the local physical and
social realitics, as well as to enhance their communications with and ser-
vice to the farmers, the development community should study and adopt
not just the. practical principles, but also the logic and lexicon of this
traditicnal system of knowledge.
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NOTES

1. This study was supported by the 'Forestry Planning and
Development Project’, jointly funded by the Government of Pakistan and
US/AID, under the direction of the Office of the Inspecior General of -
Forests. The author, project anthropologist for the Winrock Intemational
Instituie for Agricultural Development, was assisted by project specialist
Jamil' A, Qureshi, and by project rescarchers Riaz Ahmad, Sarfraz

- Ahmad, Nisar Ahmed, Abul Hassan, Zafar Masood, Shamsul Qamar,
Nadcem Shahzad, Gul Mohammad Umvrani, and Nazir Marvat. Earlicr
versions of this paper were prepared for the 87ih Annual Mecting of the
Amcrican Anthropological Association (1988) and the 155th Anmeal
Meeting of the American Association for the Advancement of Scicnce
(1989). The author alonc is responsible for the opinions presented
herein, : ‘

2. Farmers use not just tree shade but tree products according to these
propertics. They feed their livestock the leaves of the cold Dalbergia sis-
so¢ 10 counieract the "heat’ of illness and the leaves of the hot Zizyphus
mauritania 10 counteract the 'cold’ of winter or parturition. They cat the
leaves of Tamarix aphylla themscelves to counteract the ‘cold’ of sexyal
impotence.

3. Taste extends also 10 the wood: for example, farmers say that it is
the bitierness of the wood of Azadirachta indica that makes i impervious’
{0 termiics. '

4. To alimited extent, farmers also say that the impact of wree shade
varics according to the type of crop planted under it. For example, they
say that ‘hot' crops like Capsicum spp. can thrive under shade.

5. A minority of farmers identify a third aspect of the tree's impact on
crops, namely Icaf and flower litter. These farmers maintain that tree litter
is rich in nutricnts, which in the presence of abundant water supplics may
benefit crops, but in the absence of water will hurt them. This is the same
way thal Pakistani farmers conceive of the impact of chemical fertilizers,
namely that they require irrigation or rain in order to work effectively, in
the absence of which they will 'burn' the crops. Some farmers carry this
argument so far as 10 atiribute all i1l effects of trees o their litter, holding
shade (orroots) to be irrclevant by comparison. The trees that are said 1o



106 Perceptions of Tree Shade Among Farmers in Pakistan

have the worst lilter are Melia azedarach and Acacia nilotica. Olea ferrug-
irea, in contrast, is said 0 have good litter.

6. Whilc most farmers state that they possess no techniques for directly
reducing the impact of tree roots on crops, some acknowledge that pran-
ing weakens them and reduces their drain upon soil energy.

7. Sec Zimmerman (1987:131-132) on the distinction between inherent
‘essence’ and circumstlantial 'accident’ in Ayurvedic thought.

8. The historic, genctic, and even economic value of the scattered oases
of graveyard and shrine vegetation in Pakistan is a reminder, however,
that ideological principles can also play longer-icrm ccological roles as
well,

9. The remarkable tenacity of proscriptions against tree-felling within
cemeterics and shrines is such that they often contain the only remaining
natural vegetation in the Pakistani countryside, as witnessed by the de-
velopment of a sub-ficld of Pakistani silviculture devoted 1o their study
(Chaghiai et al. 1978, 1983, 1984).
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I.5

CULTURALLY RELEVANT
- SOCIO-ECONOMIC
CATEGORIES OF RURAL
LANDHOLDERS IN
BANGLADESH

John P. Thorp

INTRODUCTION

Any discussion of social change in modern South Asia, at some point,
must address questions concerning the possession and usc of agricullural
land. Indeed, a great deal of interest has been shown in such questions,
especially in regard 1o the issuc of land reform. However, for any fand
reform scheme 1o work equitably, a great deal more thought needs o be
given Lo the categorics of analysis in terms of which the discussion of
these issucs proceeds. The intent of this paper is 1o coniribuie 1o ¢fforts
being made to establish socio-cconomic categories of persons for usc in
the analysis of land usage in rural South Asian sociclics, most particu-
larly among the Muslims of Bangladesh. I approach this task from my
undersianding of the cultural conceptions about land ownership current
among members of this rural secicty {Thorp 1978b). In this paper I hope
10 demonstrate why I belicve the following calcgorics of persons arc
necded in the analysis of rural socicty: landless (without homestead),
ttomesicad owners, marginal cropland holders, and small, medium, big
and super cropland holders.

DISCUSSION
Cultural Conceptions

During the carly stages of my fickdwork in Octlober of 1975 in the arca of
Pabna District which I have named "Daripalla”, I was often told that a

108
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particular head of houschold or landowning farmer whom I was atiempt-
ing to interview had ‘matite giyechen'. At first, | litcrally mistranslated
this response 1o mean he had 'gone into the carth’ (mati = carth). My in-
formants meant, however, that the particular individual whom | was
sceking had gone out to examine or work in his ficlds. I soon realized
that I too would have to go out into the ficlds if T were to interview these
landowncers. In retrospect, it is now clear 10 me that my going out into the
ficlds was not at all the same activity that the Muslims farmer was in-
volved in when he 'went into the ficlds', T was involved in the pedestrian
anthropological task of sccking out informants. The farmer, on the other
hand, was involved in behavior of fundamental cullural importance in his
life. "To go into the ficlds’ is an idiomatic expression which can only be
undcrstood in terms of the primacy which the possession and use of land
has in the cultural beliefs of these farmers. To be a complete person in
rural socicty, an individual must possess and productively use (he earth.
The model for this behavior is the first human being, Adam, whom Allah
created from the carth (mati) (o possess and cultivate the carth, that is, to
be its malik or master (Thorp 1978a). The farmers of Daripalla believe

that Adam was ablc to possess and cultivate the earth preciscly because
he was created from the earth: All of creation is scen as composed of dif-
ferent combinations of the four basic substances: carth, air, firc and wa-
ter. Of the four, carth is considered to be particularly powerful. As the
constitutive elecment in Adam’s creation, carth causcd Adam to be both
physically strong enough and mentally able enough to possess and culti-
vate the earth, Adam's descendants in Daripalla share this strength and
skill. They maintain it throughout their lives by consuming the food pro-
duced from this carth. To personally possess and use land, furthermore,
makes an adult male a malik or master of carth, as Adam first was.

The idiomatic expression of "going into the ficlds' refers to the habit
which a malik (the 'hcad of the houschold’ in western terminology) has
of visiting each of his cultivated plots of land which may be scatiered
over a fairly widespread arca of the countryside. A Daripalla farmer takes
great pleasure in cxamining the progress of the crops in each of his
ficlds, checking the conditions of the moisture in the carth, examining its
need for fertilizer and possibly even insecticide. He makes no secret of
his desire 10 acquire other ficlds. As the idiomatic expression for this ac-
livity indicates, the carth (ma) is the focus of his attention, He gocs out
1o cxamine it because he draws his sustenance, his strength and skilt, and
his mastery from this carth. The carth not only stands for or represenis o
him the various meanings which he associates with it, but the carth actu-
ally effects for him these realitics. The carth is both a symbol and a
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sacrament for him (Thorp 1979, 1982). Farming the carth is not simply a
utilitarian occupation for such a farmer, but it is the activity by which he
actualizes who he is. By possessing and farming the earth he produces
Adam in himself.

In October, 1975 I understood none of this. The farmers 1 was seek-
ing out had completed most of the activity involved in culiivating their
second rice crop which would be harvested in December. 1t appeared to
me at that time that these farmers had litde reason to be spending their
time wandering about the countryside. After all, T had research inter-
views 10 complete! During the carly days of this research I did not think
10 inguire into the significance of this activity for these farmers. I was too
involved in the humbling experience of discovering that my painfully
prepared research categorics and methodology were not going to produce
the information about 'power’, 'authority’, or "influcnce’ that I was inter-
ested in, Only after I was re-educated through innumerable accountings
of Allah's creation of the world and his establishment of Adam as the
master of worldly creation with the express role of cultivating the earth,
did [ come to realize the cultural significance of 'going into the ficlds .
{carth), lor these farmers,

To be a mature, masterful person in rural Muslim socicty an individ-
ual must, first of all, possess land. Even the tiniest, homestead plot
bestows this maturity or mastery. Secondly, a person must use this fand
productivcely, ordinarily by cultivating it himsclf. Every person who pos-
sesses and puts land to productive use is a malik, or master, a mature
person in rural socicty, However, not all maliks are equally influential in
village affairs. The more land a person possesscs and uses productively,
the more influcntial that malik can be in community affairs. The more
productive, large landholders within a village are the influential people in
the processes of public decision making, in village politics. Large land-
holders are the village ‘bigmen' (baralok). However, their influcnce does
not make the small holders irrelevant in village life. All the maliks of a
village arca arc part of a localized residential social unit known as a
samaf, which I feel can best be translated as 'residential brotherhood'.
These social units are made up of both big and small holders who are all
awarc of their brotherhood as Adam's descendants.

Socio-Economic Analysis

The cultural reality of being a malik first, and a 'bigman' second among
rural Muslims is an important cultural fact that must be kept in mind by
any outside observer interested in rural social life in Bangladesh. The
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whoie system of cultural conceptions, the worldview, of these farmers
must be kept in mind by anyone interested in bringing about change or
stimulating development in the agricultural sector of Bangladesh socicty.
A pumbcer of organizations, both Bengali and non-Bengali, are interested
in doing just that. My own rescarch was funded by one such private de-
velopment organization, Caritas-Bangladesh. The Uniled States Agency
for International Development has also demonstrated an interest in rurat
development. Furihermore, the government of Bangladesh is deeply con-
cerned with rural development. Among many other activitics, the newly
independent government of Bangladesh in 1972 created the Integrated
Rural Development Program (IRDP) to extend throughout Bangladesh
the program of cooperative activity development at the Bangladesh
Academy for Rural Development in Comilla. In different ways cach of
these agencics is staifed by individuals who are outsiders to raral Muslim
life and its worldview. Caritas-Bangladesh is a predominantly Bengali
Chyistian organization. USAID is a sccular, western organization dori-
nated by economists. Although the IRDP is staffed by Bengali Muslims,
these officers are at least pantially cducated in the western tradition of cm-
pirical thought. Both the farmers and the Bengali government officers in
Daripalla agree that the officers who staff the local branches of govern-
ment in the countryside arc not intcgrated into the Tural social system,
They are, rather, superior 10 this system of social organization, and able
10 place demands upon it. _

An important concern for all the development agencics, both public
and private, in Bangladesh is the question of land ownership. These
agencics scem 1o approach this question, on the one hand, in terms of
- those farmers whom they can casily (i.c. quantitatively) identify, as large
landholders, or, on the other hand, in terms of those members of rural
socicty who arc considered "landless’. T have not found the obscrvers of
rural society taking into consideration the significance of being a malik
for those farmers who {ind themselves in an intermediate position be-
tween the large landholders (who arc also the bigmen' in rural society),
and the 'landless' poor. Anyonc with cropland, be it only 0.10 of an
acre, engages in the culturally significant activity of ‘going to the ficlds'.
Somchow these farmers need 10 be represented in the analytic categorics
used to investigate rural Bangladeshi soctety. Without a doubt, who
owns the largest amounts of land is of fundamental importance in this
analysis. However, more aitention has to be paid (o the categories of
lesser farmers who make up the bulk of the rural population. Using my
understanding of the culeral conceptions of these farmers, 1 want to
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contribute 1o the elaboration of culturaily adcquate categories of analysis
to be uscd in the investigation of rural socicty in Bangladesh,
Development agencics like to proceed on the basis of accurate,
- quantitative socio-cconomic data concerning a great variety of dependent
and independent variables, The gathering of such data is beset by many
handicaps in Bangladesh, from the problem of survey instrument design
and translation, to the problem of enumerator skill. The processing of
such data is handicapped by limited computer facilitics. However, a prior
and more scrious handicap than these exists in that analysts have not de-
fined quantitative, socio-cconomic variables which satisfactorily take into
account the farmers’ own cultural conceptions about rural life. My cur-
rent rescarch is an attempt 10 rectify this. 1 have been considering three -
- scparate bodics of statistical data: first of all, The Benchmark Survey
Program for Integrated Rural Developmen: Microplanning in Bangladesh
(BMS) which was conducted in cach of the 18 Districts of Bangladesh
between November 1973 and June 1975 (IRDP 1973); and secondly, the
1977 Land Occupancy Survey of Rural Bangladesh (LOS) prepared by
Januzzi and Peach (1977) for USAID; and thirdly, Produciivity and
Equity in IRDP Cooperaiive Irrigation Schemes (PEIC) prepared by
Qadir, Emmert, Chowdhury and Dey (1978). The BMS is a comprehen-
stve, multivariable survey intended to cover a wide range of socio-cul-
tural and economic factors influential in rural life, and it is intended for
active use in planning. The LOS is a single issuc, random sample survey
concerned only with tenancy relations in rural Bangladesh, It 100 is in-
tended for use in planning. The PEIC is a multivariant analysis of gov-
ernment sponsored cooperative irrigation schemes in scven different vil-
lages of one Thara. T am concentrating -upon the BMS and using the LOS
and the PEIC as points of reference. T am interesied in the BMS because
the arca which I have identificd as 'Daripalla’ was part of onc of the
blocks of villages that was surveyed for the BMS during January and
February 1974, With the assistance of Professor $.A. Qadir, then of the
Institute of Bangladesh Studics at Rajshahi University, who was also onc
of the designers of the BMS, I was able 1o obtain access 1o the specific
data for Daripalla for the IRDP. Although I was aware that this statistical
data cxisted prior to doing my own research, I did not use it in my own
ficldwork. Only since returning from the ficld have I turmed my attention -
10 studying the statistics in the BMS for Daripalla. My own personal
knowledge of this onc arca has been advantageous in this work.
Daripalla is the name T have given 10 one Ward of onc Union
Counci! (UC) in onc Thana of Pabna District, This UC ward is com-
poscd of ten revenue units, or villages, It covers an arca slightly larger
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than three square miles. Daripalla is a completely rural arca, though
Pabna and Ishurdi towns arc easily accessible by bus. T have compiled
some descriptive data in Table 1. Ten revenue units, or ‘villages', are
shown, but these "villages' do not represent basic social units in rural
life. Within these geographic arcas the farmers have formed 17 identifi-
ably separatc Muslim samaj, or residential brotherhoods, and four Hindu
samaj. A major problem for all quamitaiive research in Bangladesh since
the first British census in the 191h century has been the use of geographic
rather than social units of reference, The samaj are {unctioning social

units of great importance to the rural population. However, unlike geo-
graphic arcas whose boundaries-are permaneatly fixed, samaf member-

ship is variable over time and is-not readily apparent to outside observers.
From the anthropologist's point of view, the residential brotherhoods
should be onc of the social units of analysis. That they are not is regret-
table, but understandable. To analyze the data in the BMS in terms of the
revenue units would give a misleading picturc of rural life, Elscwhere
(Thorp 1978a:119(), 1 have discussed how the data for Rangpur must be
amplified 10 discuss the samaj to which all the members of this revenue

unit do belong, along with a number of others from the surrounding rev-
CRUC Units,

Presently, I am using data in the BMS conceming the religion and
the sex of the houscholders, or maliks, (0 ¢stablish one set of categories
(sec Tables 2 and 3} which can be used in examining the socio-cconomic
data contained in the BMS. In particular, I have been examining the data
about the possession and use of cropland, The BMS contains exlensive
data about both of these variables. The data are recorded in increments of
0.33 acre between 0 and 1.acre; in increments of 0,50 acre between 1 and
9 acres; in increments of 0.75 acres between 9 and 9.75 acres; and in in-
crements of 5 acres between 9.75 and 30 acres. Such an array of land-
holding or tandusing units is unmanagcable, and some way of reducing
the number of units are needed. Januzzi and Peach (1977) in the LOS
proposc a number of categorics. First of ail, the LOS groups together as
"landless' farmers those who own or use less than 0.5 acres of cropland;
secondly, in the LOS 'smalf farmers' have holdings of three acres or
less. The first two categorics in Tables 2 and 3 are approximately the
same as the LOS categories of landless and small farmers. In order to
establish the other categorics in these tables I have used the farmers'
own ideas about what it takes to be a larger farmer, In this, I depart from
conventions of both the LOS and the PEIC.
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Table 1. Intrbductory Demographics

Revenue units Population Household — Muslim Hindu Christian Householder
Male Female
Sujanagor 119 21 21 - - 19 2
Rajganj 906 162 162 - - 156 6
Faridpur 202 45 45 - - 45 -
Sirajganj 283 51 51 - - 50 1
Santhia 421 67 52 H 1 49 3
Kazipur 680 102 86 16 - 85 1
Taras 175 31 25 6 - ! i
Uttarchak 627 91 71 2 - 67 4
Rangpur 346 4 # - - 51 3
Belkuchi : 334 47 47 - - 47 -
Total N- 4183 671 614 56 1 593 Al
% o2 8 17 3




Table '2. Householders' Religion and Sex by Cmplahd Possessed

Householders Muslim Male Musiim Female Hindu Male
N % N % N %

Landless N 281 # 10 3 M 13
(0-0.66 acres) . % 47 - 48 - L] -
Small farmers N 153 4] 7 4 3 2
(0.66-3) % % - 3 - 5 -
Aedium farmers N &% L 2 2 4 4
(3-6) % 15 - 10 - 7 -
Tig farmers N 43 % 1 2 2 4
6-10) % 7 - 3 - 4 -
Super farmers N 0 9 1 3 2 6
{10-35). % 5 - 5 - 4 -
No information N - - 1 100
% - - - - 2 -

Total: _ N 593 21 , %6 o
' % 3 : 3 2

Christian  Male Total
N % N
. . RS
11 16
100 - 5
- . )
- ; 4
. . 3
) ; 1
1 671

Y e

Chi-square = 37.22099 with 15 degrees of freedom. Significance = 0.0012

RO OO THPALN SJIIR)

i




OROTALE

-Fro

Cnlturally Relevarnt Socio

116

“Table 3. Householders’ Religion and Sex by Cropland Used

Housecholders Muslim Male Muslim Female Hindu Male Christian Male Total
N % N % N % N % N %
Landless N 289 # 1 4 43 12 - - 346 -
(0-066acresy % 49 - 67 - 77 - - - 2
Small farmers N 149 AU 4 3 4 3 i 2 158 -
{0.66-3) % 25 - 19 - 7 - 100 - - 2%
Mediuvm farmers N 85 A 1 1 4 4 - - 90 -
3-6) % 14 - 5 - 7 - - - - 13
Big farmers N 42 a 1 2 2 4 - - 45 -
6-10) % 7. - 5 - 4 - - - - 7
Super farmers N 2 D 1 3 2 7 - - 34 -
(10-35) N 5 - 5 - 4 - - - - 5
No information N - - - - i 100 - - 1 -
% - - - - 2 - - - - -
Total: N 593 Al % 1 671
% 88 3 8 101

Chi-sguare = 34.59335 with 15 degrees of freedom. Significance = 0.0028.
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“The possession and use of 6 acres of more scems indisputably to
constitute 2 person as a ‘richman’, and potentially a 'bigman' in rural so-
cicty. A person owning and using beiween three and six acres is in a
position 1o improve his situation, il the combination of circumstances in-
volved in‘producing a crop and marketing it are all in his favour. The fi-
nal categorization of the big farmers into two groups scoms necessary 1o
adequately represent the original data. Grouping together people who
own and use six acres and those whio own upwards of 30 acres docs not
seem justified. (My data shows the largest farmer owning 35 acres.)

A number of things arc significant about Tables 2 and 3. First of all,
Muslim lemales are houscholders, mafiks, in Daripalla. Women are able
to own fand according to my informants, and 1 saw acal deeds for land
in women's names. The femaies in Tables 2 and 3 are alf widows who
succeeded their husbands as houscholders cither because there were no
sons, or because their sons were minors. With the cxception of actually
‘going out into the ficlds' these women behave as the maliks of their fam-
ilies in all other respects. A second significant social act is hidden in the:
figures for male Muslim houscholders. An unfortunately unknown num-
ber of these men are married to women who possess land in their own
names, usually as the result of inheriting it or having itbestowed upon
them by their fathers. That women are maliks and that marricd women
own land both run counter to commoniy held conccpuons about the sta-
tus of women in rural socicty, A third social fact evident in (hese two ta--
bles concerned the size and the composition of the Hindu community in
Daripalla. These Hindu houscholders represent only eight percent of
Daripalla’s houscholds which is below the percentage of Hindus for ali
of Bangladesh (approximately 12%). Furthermore, a far larger propor-
tion of the Hindu houscholders (79%) are in the landless category of
farmers than are their Muslim neighbors (479%). Nevertheless, Hindus
are represented in all the categorics of larger farmiers. Hindu socicly in
Daripalla continucs to exist, albeit ona conudcrabiy reduced %alc than in
the past.

In examining Tables 2 and 3 in Iight of my own expericnce in
Daripalla, ¥ am unicasy about the category of landless farmers’ as it is
now defined. Although it is empirically justifiable 10 categorize those
farmers whao possess less than 0.66 acre as funclionally landicss, I do
not feel this categorization is culturally justifiable. To own as litle as
0.01 acre of cropland makes a significant différence in a Daripaiian's
sclf-concept. To posscss only a homestcad plot also makes a considerable
differences in the perception a person has of himself and in the per-
ceptions his neighbors have of him. No matter how litile, or what kind of
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land is posscssed, 10 possess any land at all establishes a Daripailan as a
true son of Adam. I believe these cultural conceptions should be, and can
be, taken into account in preparing statistical data.

Tables 4 and 5 present a break-up of the farmers included in the
‘landless’ category according to the actual amounts of cropland possessed
and used. Included in this landless category are seven percent of the
houscholders, who acwally do possess cropland. Having been shown
these small plots by a number of very proud possessors when 1 'went out
into the ficlds' with them, 1 cannot be satisficd with categorizing them as
"landless’. This seven percent of the houscholders definitely distinguish
themsclves from those houscholders in the nil category in Tables 4 and 5.
I would propose that another category of marginal Jandholders is
necessary between the nil category and the category of small farmers in
Tables 4 and 5. Recoding the data so that houscholders who possess.
upwards of 0.66 of an acre and those who possess between (.66 acre
and 1.5 acres arc grouped together as marginal farmers, results in 124
houscholders who represent 18 percent of Daripalla's houscholds, Thus,
the totals ®r cach category will be as in Table 6. These calegorics seem
adequate to cxamine the possession and usc of cropland.

However, I belicve still more needs 1o be said about the definition of
landlessness’. So far, persons in this category arc defined by the ab-
sence of cropland which is the convention in the LOS and the PEIC.
Table 4 shows there arc at least 288 houscholders in this category in
Daripalla. A majority of these persons, it must be noted, do possess
some homstead land. From Daripallans' point of view this saves them
from being entircly dispossessed of their birth-right as heirs of Adam. To
make significant statements about the social organization of rural life
those who own only a homestead site need o be distinguished from
those members of rural socicty who do not posscss cven that
Fortunately, the BMS contains other variables which make it possible to
pursue this distinction further. Table 7 contains information about house-
holders’ primary sources of income cross-tabulated by their sex and reli-
gion. The occupational categorics in this table represent aggregations of
the data as coded in the BMS into broad categories as follows: persons
engaged in agriculiure who posscss cropland, agriculturalists who own.
only a homestcad, agriculturalists without even a homestead, and female
agriculwralists. There is also a category of persons whose occupations
arc non-agricultural, Thus, in Table 7 we sec that 176 agriculwralists
possess only their homesteads, while 50 agriculwralists do



Table 4. 'Landless’ Householders' Religion and Sex by Actual Cropland Possessed
' 0100.33 0.33 10 0.66

Householders acres acres Others Total
. N % N Yo N % N % N %
Muslim Male N 239 40 21 4 21 4 312 53 593 -

% 83 - 9 - 8 - 3 - - 8
Muglim Female N 8 1 4 1 4 11 52 21 -

% 3 - 4 - 4 - 3 - - 3
Hindu Male N 41 1 2 2 4 12 21 % -

% 14 - 4 - 8 - 4 - - L
Christian Male N - - - - - - 1 100 1 -

A . - - . - . .
Totwal N 288 73 24 336 671

% 43 3 4 0 D
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Table 5. 'Landless’ Householders' Religion and Sex By Actual Cropland Used

010 0.33 0.33 t0 0.66
Householders Nil acres acres Others . Total
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N % N % N % N % N
Mulim Male "N 244 41 21 4 2% 4 304 51 593 -
% 4] - 91 - % 1 - - &
Muslim Female N 13 &2 1 5 - - 7 33 21 -
% 4 - 4 . - - 2 . - 3
Hindu Male N 41 7 1 2 1 2 13 3 % -
% 1 - 4 - 4 - 4 - - 8
Christian Male N - - - - - 1 100 1 .
o - - - - - - - - -

Total: N 298 o] 25 325 671
: % 4 3 4 48 %0
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Table 6, Categories of Landholders

Catcgorics N %
Eandless - 288 43
Marginal ((.01-1.5 acres) 124 18
Small (1.5-3 acres) g 13
Medium (3-6 acres) L2 14
Big (6-10 acres) 46 7
Supér (10-35 acres) 3. 5
No information 1 -

Total _ 671 100

not possess cven that, This only accounts for 226 of the 288 household-
ers in Table 4 who are without any cropland. The remaining 62 house-
holders arc 1o-be found in the categorics of female agriculturalist and non-
agriculturalist. Unfortunately, the status of particular individuals in these
two calegorics has 1o be reconstructed from the data scatiered in other
variables in the BMS, and from my own cthnographic knowledge of the
arca. First of all, of the 16 female agriculturalists five arc without any
cropland, but they do posscss their own homesteads. Five other women
are included in the non-agriculturalist category. Three of these women are
without cropland and support themselves through begging. As far as |
know, they do not own the sites where their homesteads arce located.
Thus, we now have 181 homestcad-posscssing agriculturalists, and 53
houscholdcrs who possess no tand of any kind. Of the 110 remaining
non-agriculturalists, 54 own no cropland. To the best of my knowledge,
all 54 do own their own homestcads. Thus we now have 235 houschold-
ers who are without cropland but do own their homesteads. They repre-
sent 35 percent of the houscholders in Daripalla. In a minimal sense at
least, these houscholders are maliks because they'possess some land.

The 53 houscholders who are without ¢ven their own homesicad
represent 8 percent of the houscholders. These persons arc the truly
‘landless’ in terms of the cultural conceptions of their peers. They cannot
"go oul into the ficlds'. They do not have even the security of their own
green vegetable garden or a fruit bearing tree near their dwelling. They
are not masters, maliks, of anything. Their residence in Daripalla is at the
pleasure of some other houscholder, upon whom they are dependent.
These are the truly powerless in rural Bangladeshi socicty.

To summarize, I am proposing that the following culturally relevant
categorics of persons arc neeessary for an in-depth investigation of rural
Bangladeshi socicty:



% Table 7. Primary Occupation (income)} by Religion and Sex of Householders
gy Primary occupa- Muslim Male Muslim Female Hindu Male Christian Male Total
% tion (income) - N
& N % N % N % N % N %o
£ Farming N 299 97 . - 10 3 1 : 310 -
S owner % 50 - - - 18 - 100 - - 46
2 Farming N 165 ™ - - 11 6 - - 176 -
g homestead % 2 - - - 20 - - - - %
<  Farming N 37 4 - - 13 % - - 0 -
~ landiess % 6 - - - 23 - - - - 3
Farming N 0 - 16 100 0 - - - 16 -
female % §] - 7w - - - . - - 2
Non- " N 8 77 5 4 2 20 - - 115 -
farming =~ % 15 - 24 - 40 - - - 17 -
No , N 4 100 - - 0 - - - 4 .
Information % 1 - - - - - - - - 1
N 393 21 3% 671
Totl % 28 3 3 100

Chi-square = 565.44189 with 15 degrees of freedom. Significance = 0.0000
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Table 8. Culturally Relevant Categories of Landholders

Calcgorics N %
Landless (without homestead) . 53 8
Homesteadcrs 253 35
Marginal cropland holders: 124 18
Small cropland holders 87 13
Medium cropland holders : 92 14
Big Cropland holders 46 7
Super cropland holders -3 5
No information ' 1 -

Total 671 100

Thesc categories take into account the conceptions of landholders them-
sclves concerning the possession of land, and they are also empirically
verifiabie in the ficld. At lcast, they are verifiable for Daripalla, With mi-
nor adjustments in acrcage ranges they would also be verifiable through-
out Bangladesh. Similar culturally relevant categorics could and should
be created for use in other non-Muslim arcas of South Asia,

CONCLUSION

The figures in Table 8 for landlessness run counter to the prevailing
'wisdom' about landlessness in Bangladesh. Persons who are outsiders
lo rural Bangladeshi socicty regularly refer to a rate of "landlessness’ of
better than 40 pereent of the rural population. As the discussion of Tables
2 and 3 above shows, this figure is usually arrived ag by considering
anyonc who owns less than 0.5 or 0.33 acre of cropland as 'landless’
(sc¢ Januzzi and Peach 1977:xxii, 39-41; and Qadir ¢t al.1978:33-34),
This approach to the categorization of landhelders and non-land holders
is an oversimplification which might be uselul for convincing aid-giving
agencics of the urgency of supporting development schemes. However,
'landlessness' so defined is not an operative category for the implementa-
tion of planned social change. Forty percent of the rural population is not
disaffecied with their siteation, ready and waiting for the implementation
of land reform and cooperative schemes.

The significant figure in Table 8 is that 35 pereent of Daripalla's
houscholders are in the category of "homesteader'. They can and do con-
sider themselves complete, masterful persons, maliks, according to their
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age-old cultural conceptions. Nevertheless, they are concerncd about
their sons’ and daughters’ futures when it comes time to divide an already
severely reduced patrimony. The farmers of Daripalla, at least, know
significant change is coming. Although they do not distinguish social -
change (such as land reform schemes) from cultural change (such as
redcfining a malik), they are aware of both possibilitics. They vehemently
dislike the idea of any government-imposed rearrangement of land
holdings through tand reform. Even the homesteaders of Table 8 scem
opposcd to such cfforts at social change. On the other hand, these farm-
ers have alrcady begun the process of redelining their cultural concep-
tions about being a malik. Qutsiders to this secicty need to pay atiention
to, and accommodate their development schemes 1o, these cultural reali-
ties. Unless outside change-agents at least acknowledge that Bangladeshi
‘farmers have ideas of their own about changing rural socicty, they will
be part of the farmers' problems tnstead of being part of the solution. A
basic starting point for this kind of cultural sensitivity should be the use
of culturally rclevant socio-cconomic categories for data collection. The
categorics claborated here are meant to be such.
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II. COMMON MANAGEMENT
OF NATURAL RESOURCES



A

I1.1

IRRIGATION AND HONOR:
CULTURAL IMPEDIMENTS TO
THE IMPROVEMENT OF
LOCAL LEVEL WATER
MANAGEMENT IN PUNJAB,
PAKISTAN!

Douglas J. Merrey

"Social organizations are the central vehicles through which wa-
ter management technologics are dehivered, utilized, improved,
and maintained.” (Freeman and Lowdermilk 1978:704)

INTRODUCTION

In recent years the organization of irrigation systems has become an im-
portant research topic among social scientists. No adequate theoretical
perspective, either for understanding the structure and operation of single
systems, or for making uscful comparisons among systems, has yct been
developed (Tunt and Hunt 1976; Freeman and Lowdermilk 1978).
Howcver, organization and management have come to be recognived as
ol central importance, not only in terms of their political implications
{(Wintfogel 1957), but as major constraints on the productivily, stability
and clficiency of irrigation sysiems,

Pakistan has onc of the largest and most complex irrigation systems
in the world, and the country is heavily dependent on iis frrigated agricul-
wure. This system is operating.at a very low level of efficiency, whether
measurced in terms of world-wide agricultural production standards, or in
terms of its potential productivity (Corey and Clyma 1975; Government
of Pakistan, Planning Commission 1978). In addition 10 the farge num-
ber of reports idemtifying the technological deficiencies in the sysiem,
there have been several reeent sociological studics on organizationad prob-
lem {cited below). Inadequate and inappropriale organization appears 1o
be the major constraint retarding the efforts o improve Pakistan’s irriga-
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tion system.

As uscful as these recent studlcs arc, they remain incomplete as ex-
planations of the management of irrigation in Pakistan for two rcasons:

(1) All of these studies are focused on the village/watercourse level,
that is, the primary informal relationships among irrigators at the village
and walcrcourse level. There are as yet no studies of the workings of the
Provincial Irrigation Departments themsclves, or how these departments
relate in practice 1o the users of the water and 1o other related departments
such as Ag,rlcu]turc and the Water and Power Development Authority
(WAPDA).

(2} All of the studics to datc focus on social structural atiributes of
the local system. However, none has discussed the cullure of irrigation,
that is, the rulcs, goals, assumptions, and belicls of the actors in the sys-
tem; nor have they discussed the strategies pursued by thesc actors.

if planners and policy makers wish to develop effective programs,
thcy must have a thorough understanding of the culture of their clients. If
it is assumed that farmers in rural Pakistan, for exampie, share with the
planners the same sct of valucs, goals, and assumptions, any program
developed based on this assumption is likely to fail: Thercfore, in this
papcer a bricf summary of the recent sociological rescarch on local fevel
walcr management in Pakistan is presented. Then, afler presenting a
working definition of culture, and bricfly describing what happened dur-
ing the course of reconstruction of one watercourse, the fundamental
theme or focus in rural Punjabi culture and its implications for improving
watcr management in Pakistan is discussed. This is the concept of “izzal"
which may be glozzed as "honot”, "preslige”, or "reputation”. The dis-
- cussion is based on delailed ficld work in one village, supplemented by
cxpericnce with a broader study of watcrcourse organizational problems
{Mirza and Mcrrey 1978). The goal is 1o identily and discuss the implica-
tions of a major fcature of Punjabi rural culture that must be considered if
effective forms of social drganization for water management as well as
other productive purposes are to be developed. Throughout the paper
Pun;ab; culture is discussed specilically, as most of the rescarch has been
done in Punjab; but the major conclusions and their implications are rele-
vant for the other provinces of Pakistan as well.
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SUMMARY OF
SOCIOLOGICAL FINDINGS

Terminology

Before proceeding further, a few comments on terminology seem neces-
sary. In general, Punjabi villagers recognize several ranked categorics of
people. The three major categories are sayid, zamindar, and kami. Sayids
arc believed 10 be descendents of the Prophet Muhammed, and are there-
Tore supposed o be respected; when they own land, they may, for the
purposes of this report, be included with zamindars. In Punjabi,
"zamindar” is best translated as "agriculturalist”, and includes “castcs”
such as "Jat" and "Rajput” who traditionally are farmers or at lcast land
owners. Kamis are traditionally non-agriculturalist "castcs” who may
have a skill (carpenicrs, blacksmiths, potiers) or be unskilled laborers
{c.g. Masali). Their caste and their profession overlap and are hereditary.
both in theory and to a large exicnt in practice. Kamis traditionaily work
for particular farmers and are paid at harvest time and have certain cere-
monial rolcs; these ties are however weakening and being replaced by
purely cash relationships. Though kamis do sometimes play important
roles, village politics and water management are mainly the concern of
zamindars. Thercfore, this report, like the other studics (o be discussed,
will not discuss the role of kamis.

Sociological studics of rural Pakistan tend 10 use "caste” (the usual
translation for zat and gaum), "subcaste” and "brotherhood” (i.c., bi-
raderi) rather looscly and inter-changeably. In fact, certain "castes”, such
as Arains and Gujars, icnd not 40 be further subdivided within villages,
though there are exceptions: but the local group is slill best referred to as
a "biraderi". Jat and Rajput "castes™ on the other hand, often, but not al-
ways, ar¢ further subdivided into local groups, also referred to as bi-
raderis by the people themselves. "Caste™ is in quotation marks because it
is an open quoestion as Lo whether this is even the appropriate term 10 use
here,

Alavi (1972), who presenied the best discussion of "biraderi”, says
that kinship, not caste, is the major basis for rural Punjabi social organi-
zation, and "biraderi” is the basic kinship institution. The term biraderi
has scveral referents depending on context, but its most significant refer-
ent for the purpose of this report is what Alavi (1972} terms the "biraderi
of participation”, whosc members generally reside in one village.
Although common patrilincal descent is the premise of this group, hori-
zonal (fraternal, including cousin) tics receive special emphasis; these
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are reinforced by marriage relationships and ritual exchanges (vartan
bhaji) on cenain ceremonial occasions. Brothers and cousins of all types
cxchange sisters and daughters in marriage, both ideally and in practice,
leading 1o a high degree of biraderi. endogamy, The terms "caste",
"subcaste”, and "biraderi” from the litcrature are all used in this report as
"briaderi” and mean the biraderi of participation, It is imporntant to keep in
mind that since "biraderi” has different referents in different contexts,
they are not necessarily bounded groups (see Alavi 1972).

Sociological Conclusions

All of the studics reviewed here have been carried out under the auspices
of the Colorado State University Water Management Rescarch Project in
Pakistan. All have focused specifically on the local level organizational
factors enhancing or inhibiting the introduction of programs for water-
course reconstruction and mainicnance, This issuc 18 important as
Pakistan has launched an On-Farm Water Management Pilot Project,
whosc kcy clement is watercourse reconstruction. In this project, the
government provides technical advice and materials (bricks, cement, and
cement waler-control structures); the sharcholdors.on a walercourse are
expected to provide all labor and keep the watercourse maintained afier it
has been rebuilt. If this project is successful millions of acre-feet of wa-
ter, now wasted, can be saved and utilized to improve production at a
relatively low cost (see Eckert, Dimick, and Clyma 1975). However, its
success depends on effectively organizing farmers 1o reconstruct, main-
tain, and manage their own walCrcourses.

The major conclusions of the sociological studies under review are:

(1) The "central mobilizing social unit” at the village and walercourse
level is the biraderi (Lowdermilk Freeman, and Early 1978 Vol IV:184-
85. also sce Lowdermilk, Clyma, and Early 1975:32-42; Freeman and

- Lowdermilk 1976:653-58; Mirza 1975; Mirza and Merrey 1978).
Biraderis play an important role in mosque and sohool construction as
well as traditional watercourse maintenance.

(2) A high Ievel of polarization and conflict in' a village makes orga-
nizing such communitics for watcrcourse improvement a risky business
(Freeman and Lowdermilk 1976:693-705; Lowdcrmﬂk Freeman, and
Early 1978 Vol. 1V:199-201; Mirza and Merrcy 1978) Such conflict is
gencrally between biraderis, or if within a biraderi, wends o split it into
two biraderis.

(3) Communitics characterized by two (or more) biraderis of agricul-
tralists of about equal size and power will exhibit more tendency toward
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polarization and be more difficult to organize for colicctive projects
(Mirza 1975: 96) Conversely, communitics dominated by a single bi-
raderi, or having a number of small biraderis nonc of which are domi-
nant, may be better candidates for collective projects (Mirza and Merrcy
1978). It is important 1 note here that the number of biraderis, and the
degree of polarization of a community, are not permanent characteristics
of a community; rather they are points on a longer development cycle.
This has not been explicity recognived by any.of the studics under review
except Mirza and Merrey (1978).

(4) Communitics with a relatively equal distribution of power and
influcnce (and/or landholding) and a high pereentage of people recog-
nized as influential are beuer candidaies for cooperative projects than
those dominated by & fow powerul people, or those having no influential
people. This is still an hypothesis and not conclusively confirmed

(Lowdcrmilk, Freceman, and Early 1978 Vol. 1V:225-27; Mirza 1975;
Mirza and Merrey 1978) However, preliminary analysis of the Waler
Users Association data supporis this view (Mira and Mcrrey 1979).

(5) Not only are large landlords generally less cooperative in clean-
ing and maintaining the watercourse and more prone to factionalism
(Mirza 1975), but also they tend more ofien 10 violate sanctions (such as
for non-participation in watcrcourse cleaning) than smaller farmers
(Lowdcrmilk, Freeman, and Early, 1978 Vol.1:71). These observations
arc contrary to the assumpiions oficn made by policy-makers.

(6) Power and influcnce are significantly associated with size of
landholdings, mass media exposure, and high adoption of improved
tecchnology (Freeman and Lowdermilk 1976:706-709). Other factors
such as personality and official contacts are also very important.

(7) Previously existing forms of cooperation or a previous history of
successlul cooperalion on communily projects are important predictors of
likely success in watercourse improvement projecls (Mirza 1975
Lowdermilk, Clyma, and Early 1975:41-42; Mirza and Mcrrey 1978)

(8) Coopceration for watercourse improvement is more likely to be
successful where there is a single government-sancitioned watcreourse
branch (sarkari khal) (Mirza and Mcrrey 1978).

(%) Coopcration for watcrcourse improvement is also more likcly 10
be successful on walgrcourses with fewer shareholders (Mirza 1975). -

(10) Farmers at the tail of a walcrcourse are more likely to support
cooperative efforts at watercourse improvement since their potential gains
are greater than those at the head (Mirza 1975).

(11) Equality of influcnce on all sections of the watercourse, or con-
centration of influence at the middle and tail, scem to be conducive to
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successful cooperation for watercourse improvement (Mirza and Merrey
1978). That is, if the influential people stand to gain substantially they
are more likely to support and get others to support the project. _

(12) A high level of "progressivencss” as measured by educational
level, exposure 1o mass media, elc., scems 10 be an important predictor
of cooperation on commuinity projects (Mirza and Merrey 1978). ‘

S'IRATEGIES RULES, AND GOALS:
THE CONCEPT OF CULTURE .

The sociological factors affecting the ability of Pakistani farmers 1o co-

Operate on a watercourse improvement program that have been summa-

rized above scem likely to be conflirmed in a study presently being con-

ducted on watcr users associations (Mirza and Mcerrey 1979). One could
criticize the list of findings or at lcast add to it; nevertheless they provide
very uscful guides, especially on choosing communitics where the likeli-

hood of a successful watcrcourse program will be greater (Lowdermilk,
Freceman, and Early 1978; Freceman and Lowdermilk 1976; 1978).
However, they do not tcll us why people behave as they do; that is, why
arc biraderis so competitive? Why do Pakistani farmers {ind it so difficult
{0 cooperate on projects they themselves recognise as beneficial? Why is
there such a dearth of "constructive” and cffective civic-minded commu-
nity lcaders? The answers to these questions may be sought at several
levels of abstraction; but since our purposc is io wdentify factors relevant
to planning cffective forms of farmer irrigation associations, given pre-
sent social conditions in rural Pakistan, I shall focus on specific culiral
factors that underly the sociological ones described above,

By "culture” I mean all of the precepts, concepts, recipes, sknlls
valucs, standards, goals, ctc. that people Icarn and in terms of which they
behave and interpret others' behavior, What has been learned must be
clearly distinguished {rom ils material manifestation: ovent behavior, and
statistical patterns of behavior that may be observed and counted. In these
terms, the locus of cullure, since it is lcarned, is within individuals;
social and economic systems which we obscrve in operation "arc created
and maintained as products or by-products of culturally guided human
action and, as such arc artifacts of culture™ (Goodenough 1963: 271).

There are, then, two orders of phenomena here toward which a pre-
diction is dirccted (Goodenough 1963:269; 1971: 20-21). One is actual
behavior, a statement of probabilitics based on a sample of past events,
such as "a walcrcourse whose members are divided into two opposing
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biraderis are prone to conflict”. The other type of prediction is based on
standards of behavior, that is culture: the rules and standards in terms of
which people operate, judge others, and predict, the goals people pursue,
and the strategies used to achieve their goals. A description of a culture is
a predictive statement in the same sense as a grammar is for language: it
does not tell us what people will do, necessarily, but what things are re-
garded as appropriate under particular circumstances.

There is a complex feedback refationship between these two levels of
phenomena (Goodenough 1963; 1971) whose ramifications arc beyond
the scope of this papcr.’- This relationship is an important consideration in
understanding social and cultural change, and in planning innovations,
Even if a new form of organization is introduced, people are likely to
continue behaving within it in terms of théir previous culture, and will
assume others in their socicty will too: If these rules and standards are
inappropriate for the successfu! operation of the new form, it will fail, or
at least be transformed into somcthing quite different from the original in-
tentions of the initiator. On the other hand, if behavior in terms of the old
rules proves disadvantageous (psychologically as well as matcrially) 1o
the people involved, and behavior in erms of the new is scen as advanta-
geous, people can and do change their culture.

WATERCOURSE RECONSTRUCTION:
A CASE STUDY

Canal Irrigation: Its Initial Impact on One Village

As part of a larger swdy of 1hc rclalxonsh:p between the introduction of
canal irrigation and social orgam/auon the author had an opportunity to
obscrve an experimental attempt at carrying out a watercourse improve-
ment program. The village studicd, "Gondalpur” (a pscudonymy), is lo-
cated in Central Punjab, on the Ghaj "doab” (the arca between the Jhelum
and Chenab Rivers). This part of the doab has traditionally been called
"Gondal Bar" because historically the Gondal "tribe” dominated the arca.
Before 1901 there was no canal irrigation in this arca. The ancestors
of many of the present inhabitants of Gondalpur had herds of camels,
sheep, goats, cows, and watcr buffalo; they also had onc Persian well
(chai) irrigating 18 acres of land as of 1857, and practiced some rainfed
agriculture. As the accompanying table (Table 1} shows, during the 49
years between the first British land scttlement (1857) and the arrival of
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Table I. Changes in Population and Cultivated Area in
Gondalpur Since 1857

Year Population Area sown once a year In acres

Rainfed  Irrigated Total

, Well Canal

1857 - 67 46.5 18 0 64.5
1881° 215 . - - .
1888/89 . 125 44 L0 169
1891° 310 - . . .
1901/02 568 186 47 0 233
1904/05 - 152 36 86 274
1909/10 . 1 0 . 605 606
1911° 565 - - - -
1921° 767 E . i .
1931° 758 - - . -
1936737 3 374 0 492 866
1951° 914 . . . -
1955 1027 104 0 654 758
1961° 1117 - - . -
1968/69 - ‘ 87 0 - 668 755
1972° 1246 _ - ) . .
1977° 1444 ' ) ] ) .

Source: unpublished village records.

The 1857 settlement record gives the following population daia:
Households People zat
10 56 Gondals
)] 2 Mochi (leatherworkers)
3 : . 9 ‘Cuhra (non-Muslim, very low
------------- . status, untouchables)
14 76 Towl

Census figures taken from unpublished village records to 1951; 1961 and 1972 figures arc
from District Census Reports (Gujrat) for these years.

Based on complete houscheld census, The number of zats had increased 10 24 in 1977,

the canal water in Gondalpur (1904/05), there was a substantial risc in
population, much of it because of immigration, and a gradual extension
and iniensification of agriculture. There was also a fairly large-scale
transfer of control over land 10 outsiders — and a concomitant increase in
tenancy; and a large increase in the number of "castes” represented.

The Lower Jhelum Canal was officially opened in 1901, but its wa-
ter did not reach Gondalpur until the 1904-05 rabi (winter) scason. s
impact was immediate: hundreds of acres of land came under cultivation
during both the summer (kharify and winter (rabi) growing scasons.
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Former herders and part-time farmers became full-lime farmers, cither on
their own land or as tenants on others' lands, The arca available for graz-
ing animals declined so that even a few ycars after the canal was intro-
duced most farmers were devoting a substantial percentage of their land
to growing fodder for their animals. Other changes since the introduction
of canal irrigation include a further rise in population, increasing frag-
mentation of land holdings, and increasingly intensive agriculture. As is
truc elsewhere in Punjab, the water table has also risen 40 t0 60 feet so
that today nearly everywhere it is Iess than 20 fect below the surface. In
some arcas it & less than five feet, and a large low-lying tract in
Gondalpur has become waterlogged and an adjacent previously produc-
tive arca saline and unproductive, _

Gondalpur 1and is irrigated by three watercourses, all of whose
heads arc located in other villages, and controlled by other farmers larger
and morc power{ul than any Gondalpur farmer. On two of them, most of
even thc Gondalpur land is owned by outsiders and cultivated by
Gondalpur tenants. The third watercourse, where the improvement pro-
ject was done, has several separate branches, as the accompanying map
shows (Figure 1). One branch passcs through the center of "Chak Aziz"
(a pscudonym). The main branch foilows the line between Chak Aziz and
yet another village into Gondalpur, then divides into three sub-branches
which primarily irrigate the holdings of Gondalpur farmers.

Watercourse Social Organization

The Gondals are the dominant land owners in Gondalpur. As Table 2
shows, they are divided into four major named hiraderis, the Khudaya
(branch D), Khizaranc (branch B), Muradke (branch C), and Miane. The
first three named so dominate particular branches of the watercourse that

. these are known by their names. Members of other biraderis also have
land on various branches. A few Awan have very small holdings on B
and C; two Bhattis have some land on branch B, as do three Sayid
refugee familics; and some Muradke and Khudaya have land on branch
B’. On branch D, aside from the Khudaya, a fow Pindi farmers also have
land, as do the religious lcaders of Gondalpur, the Miane. The
Numberdar' and his family, having relatively large holdings (50-80
acres), arc Khudaya; the Miane holdings are also relatively large (25
acres for each of three houscholds) while the other two Gondal biraderis
are mostly smalt farmers (5 to 20 acres).
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Table 2. Zamindar Biraderis Involved in Watercourse

Reconstruction”
Biraderi Number of Watcrcourse.  Position
-------------------------- branch on branch
Households Pcople :
Gondal-Khudaya 11 0 mainly on D; Head; Middle;
alitle on B. Tail
Gondal-khizarane 21 105 B Head; Middle;
Tail
Gondal-Muradke 7 43 C: alittle Head; Middle;
. on B. Tail
Gondal-Miane . 5 36 - Dialitke Tail; Middle,
on A
Langah 5 36 A Middle
Awan 11 47 Band C-very  Middle
small holdings
BhauLi—Rajca.ncc i3 78 B (2 house- Middle
holds)
Sayid 3 25 (] Head; Middle
non-Gondalpur
biraderis:
Kharal (Chak Aziz) C 3 9 A (alute Head
: on 13)
Pindi Binzderird under {( ? A& Tail on both
a

‘This is not a compleie list of all biraderis in Gondalpur; only these having land imigaied by the
watercourse reconstrucied are listed. Figures are based on 1977 complete houschold census.

Sce skewch of watercourse.

Omly Lwo houscholds of this biraderi have Jand on this walercourse. There are 7 Bhati biraderis
in Gondalpur with a total of 90 houscholds and 416 people as of 1977,

These biraderis did not play an important role in the improvement project -—- their major hold-
ings are on other watercourses; they generally zcied together on tis project,

At the head of branch A arc four related houscholds of Kharal zat.
One has become a very large landowner (about 300 acres), having
bought much land elsewhere. He has about 50 acres on this watercourse.
His brother also has aboul 50 acres on branch A and their half-brother's
two sons have about 50 acres between them. Though these two half-
brothers' sons ofien quarrel with cach other they did not do so during the
walcrcourse project; they are relerred to here collectively as the "step-
nephews”. Following the Kharal, on Gondalpur land, branch A irrigates
the land of several small Langah farmers {one Lo ten geres). The members
of this biraderi, though poor, have marriage relations with the Khudaya,
Muradke, Kharal, and a large Pindi landlord. Some land belonging o the
Gondalpur Mianc is irrigated after the Langahs', then at the tail branch A
irrigates small portions of the relatively large holdings of several Pindi
familics.
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Watercourse Conditions Before Improvement

Pakistan's irrigation system is a continuous {low system, Farmers have a
right to water proportional 1o the size of their holdings. Usually they get
walter at a fixed time on a wecekly basis. From the beginning, govermment
policy has been to intcrfere as little as possible in local water manage-
ment, the Iirigation Department directly manages the hcadworks, canals,
and distributarics, but not the watcrcourscs. When the system was built
the government laid out the route of the watercourses, but their building
and maintenance was the responsibility of the sharchoiders. The govern-
meni retains residual powers activited by appeals from farmers to sct wa-
ier rotations, setile disputes, or change the route (sce Johnson, Early, and
Lowdcrmilk 1977: 1237; Michel 1967, Jahania 1973).

Atthe time of the study (1976-77) the level of the maintenance of all
the branches on the watcrcourse studics was extremely poor. A Salinity
Control and Reclamation Program (SCARP) wbewell had been installed
at the head of the walercourse in the mid-1960s, doubling the amount of
water flow through the. watcrcourse. As is generally the case in the
SCARP arcas, the intensity of cultivation increased subsmmially asare-
sult of increased water supplics. '

Howeever, the capacity of the walcrcourse was not mcrcascd further,
for some ycars afier the installation of the tubwell, there was no per-
ceived water shortage. According to informants this led 10 a degrease in
mainicnance efforts, atrophying the already weak sanciions enforcing
. participation in watercourse cleaning. Further, fragmentation of plots had
Ied 1o increased numbers of "illegal” (i.c. not sanctioned by the Irrigation
Department) cuts in the main waler channels. The watercourse, on ail
branches, was choked with grass, bushes and trees; leaked through rat
holes, thin banks, and at junctions; and water remained standing in many
low scclions after irrigation. On branch A, since the Chak Aziz lands arc
rclatively high, the Kharal owners actively sabotaged efforts to clean the
hecad of the watcrcourse, Silting raised the water level, and thus their
ability to irrigate their high land; but it blocked a large percentage of the
water from reaching the middle and taif farmicrs.

This lack of maintenance, combined with incrcasing prcsqurc lo raise-
production (limited by water) had created considerable dissatisfaction
with the condition of the watercourse by 1976.
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4

The Improvement Process

In résponse to this dissatisfaction the author was instrumental in arrang-

ing for the Mona Reclamation Experimental PrOqu to choose this watcr-
course for an experimenta! improvement program " in this program the
Government supplies technical advice and supervision, and maicrials
such as concrete outlets (nakkasy; the farmers are responsible for supply-
ing all labor for the earthen improvements, masons for installing nakkas,
cic., and for subscquent maintenance. Some Gondalpur farmers had
heard about the success of the improvement program in other villages; a
survey by the author indicaied that the farmers were actually aware that
the losses from their watercourse were high and were cager to improve it

The improvement program on this watercourse undoubiedly faced
more problems than is usually the case on a single watcercourse; but this
makes it an important casc 1o study as all of the problems encountered
characterize other watercourse reconstruction cfforts to various degrees.
A description of all that happened during the six months of active im-
provement work would constitute a book in itsclf; a bricf summary will
show the kinds of problems faced by the project. At a farmer mecting in
June 1977 two committees were sct up. The one for branch A included a
Kharal representative from Chak Aziz (the youngest of the two "step-
nephews™), a Gondalpur Langah, and the Pindi numberdar. For the
“main branch” and branches B, C, and D, onc Khudaya, onc Khizanranc
and an Awan were chosen. The branch C Muradke refused to take part in
the improvement program on their branch and therefore had no committee
mecmber. There were several reasons for their refusai: they did not per-
ceive much of a water shortage; they preferred to continue cutling the wa-
tercourse freely; and they were angry at the Awan over unrelated igsucs
and opposcd any program the Awan supported.

Work began on branch A — but on the same day as an announce-
ment of land allotment under the land consolidation program in
Gondalpur; therefore only Chak Aziz sharcholders were present at the
work site and they successfuily pressured the government engincer to
start work on a new route for the watercourse, paralicl to the distributary
around their village (sce insert on Figure 1). This route had been dis-
cussed previously and opposed by the middic sharcholders, but now it
became a fait accompli and they could not oppose it. Since the old route
had passed through the step-nephews' land and another Kharal's court-
yard, whilc the new one was on government land and higher than the old
one, the Kharal benefitted subsiantially from this change.
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Over the next few months work continued, fitfully; on branch A,
and the engincer had branch B and D begun cven though he had not yet
donc a survey 10 indicate the route, width, and depth, The farmers on D
and B discovered their water supply was reduced as a result, Ieading to
considerable tension between them and the engincer. Ata meeting with
the farmers the engineer accused the farmers of nol cooperating with him
and gave them an ulimatum ~— to follow his instruction$ without argu-
ment ar he would abandon the project; the [armers were angry but agreed:
to his demands. These branches were then surveyed and the work re-
done.”

A number of disputes broke out among the farmers (aside from con-
Linuing disputes between the farmers and Goverment officials):

(1) On branch D, two Khudaya, the aumbardar (supported by the
Mianeg}, whose land was at the head and middle and his pawemal cousin, a
walcrcourse committee member most of whose land is at the il, disputed
over how far towards the tail the improvement work should go. The
numbardar and Miane wanted the work 10 stop about 1,000 feet short of
the cousin's land so that no improvement work would be denc on the
scction through their land, When the tail cousin relused 1o cooperate
unless his demands were met the numbardar agreed, though the Miane
continued 10 protest and relused o cooperate on the work.

(2) The Mianc, near the middle and il of D, continued 1o dispuic
with the Khudaya over how far the improvement should go, and over the
route of the watercourse. The engineer, based on his survey, wished to
straighten it Since it skirted the edge of the Mianes' land and over the
years had been shifted, increasing their land, moving it would reduce
their tand slightly. It was straighiencd, finally, but over their continuing
protest.

(3) On branch B, the Khizarane leader frcqucmly argucd- with
Muradke, Khudaya, and Sayid sharcholders over division of the work,

(4) On branch A the Pindi sharcholders and the Mian¢ were lax
about doing their share of the work, leading to conflict with the olhcrq'
and Iong delays in completing cach section.

{5) The Langah commitiee member and the Kharal member: dwpulcd
over route changes demanded by the Kharal and division of work
shares; because of his weak position, the Langah pursucd these issucs
more with the engincer than the Kharal dircetly. In every case, the Kharal
won, because both the government-officials and other farmers feared the
consequences of the Kharal not cooperating, given their strategic posmon
on the watercourse.
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(6) The Kharal "step-nephews”, who had traditionally 1aken
"inauthorized" water from the main branch, successfully sabotaged the
work on that branch, including preventing the removal of trees and
straightening the route, There scemed to be three reasons for their ob-
structionism: they realized taking illegal water from the main branch
would be more difficult; they would losc a little of the land they occupied
if the watercourse were straighiened; and they were jealous. They op-
posed any program that would benefit the weaker Gondalpur people,
perhaps fearing it would Icad to their becoming more independent of
them. .

(7} The Kharal demanded, and by threatening 1o sabotage the pro-
ject, obtained extra nakkas and double-sized culverts for their land; but
even afler getting these the two "step-nephews” in particular continued to
sabotage the work.,

A project that was expected to be completed in less than two months
was not finished in December 1977, the sixth month, In fact, in May
1978 some scctions still had not been reconstrucied, especially in the
middle and tail scctions of A and B; some of the sanctioned nakkas had
not been installed, and several of the installed oncs had been damaged;
and there had been no cleaning and mainienance done. All the branches
were choked with weeds and silt and leaked from new "unauthorized”
cuis in the rcbuilt banks. Even in October 1978, the normal watercourse
cleaning in preparation for the rabi scason had only been haphazardly
donc, :
The sections completed up to December 1977, immediately after re-
construction, did not leak, and farmers enthusiastically reported up 1o
five times as much water reaching their ficlds as before. However, by
November 1978 the water delivery had drastically declined, though famm-
ers said not quite 1o pre-improvement rates, I observed that the sides, be-
cause of both poor construction and very poor mainienance, had deterio-
rated considerably and were leaking badly; much water remaincd stand-
ing in the ditch afier irrigation; and many farmers feli discouraged about
the prospects of maintaining even the present levels of efficiency.

PUNJABI CULTURE:
THE CONCEPT OF IZZAT

There is no doubt that onc source.of the problems faced by this water-
-course improvement project was the relationship that developed between
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the farmers and the government officials supervising the program.”
Another factor was that the potential benefits of the program were not.
perceived as equally distributed (Doherty and Jodha 1977). Indeed equal
distribution of benefits in a watercourse reconstruction program is im-
possible to achieve because of differences in size of landholdings, differ-
ences between owners and tenants, and most crucial the relatively greater
benefits accruing to farmers with land at the tail than to those with land at
the head of the watercourse. However, the active attempts by the step-
nephews to sabotage the program in order to prevent others from benefit-
ling, and the disputes that developed among persons whose benefits were
about equal, suggeststhese factors are insufficient as explanations of the
problems encountered. In fact, the major source is to be sought within
the socio-cultural organization of rural society. Punjabi rural society is -
characterized by a sct of values and mechanisms which encourage con-
flict, make conflict endemic and unavoxdablc and thus tend to discourage
" cooperation on a long ferm basis.

The most fundamental concept, or theme, in rural Punjabi cultare, in
terms of which much of Punjabi behavior can be understood, is the con-
ccpl of izzat,'’ Izzat may be glossed as "honor”, "estcem”, "reputation”,

"status”; or "face”. It is a "limited good" (Foster 1965). one acquires
more izzat only at others' expense. As in a zcro-sum game, the success
of one person is a threat to all the other players, a characteristic that gen-
erates competition and jealousy. For example, when Government offi-
cials agreed to a very reasonable request for a double-width culvert for
truck access to one of the Kharal's brick-kiln, his step-ncphew demanded
a double-sized culvert for himself. Informants said his izzat was at stake:
if he got less than his step-uncle he would lose izzat, Government per-
sonnel, not accepting the rules of the local izzat game, rejected his de-
mand, which led to further problems with the man.

-+ All men wish to avoid losing izzaf, but many men also attempt 1o
increase their own izzat, or reduce others'. One acquires and increases
one's izzat by scveral different strategics. First, one must have the abil-
- ity, and more important the willingness, to use force. There is a famous
Punjabi saying: "Whoever holds the stick owns the buffalo”. This does
not mean force is necessarily frequently resorted Lo; it is enough 1o create
the impression that one is willing and able to do so, and in times of ten-
sion, much calculation and speculation revolves around this issue. The
Kharal step nephews were feared because they had demonstrated their
willingness 0 use force in previons fights. The Bhattis of Gondalpur,
mostly tenants and poor, in the past had also had a lot of izzat for the
same rcason. On the gther hand, the Khudaya numberdar, despite land
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holdings, his government contacts, and several adult brothers, had less
#zzat than he might have had because it was known that he feared vio-
Jence (this was not an unreasonable fear since his father has been mur-
dered). :

A second means of acquiring izzat is possession of influence with
government officials, and willingness to use it for one's supporters and
against one's "encmics”. The numberdar had some izzat from this source
but was not willing to use it against "encmies”; the Kharal step-nephews,
some Pindi lanidlords, and a recently deceased poor and landless Bhatti
fcader, all had a substantial amount of izzat from this source (as did the
author). A third source is willingness to entertain guests lavishly,
whether they are government officials or relatives at a wedding — even if
one bankrupts himself in the process. The deccased Bhatti leader men-

. tioned above kept himself bankrupt but high in izzat by this means.

Success in competition, whether organized games such as kabadi or
a stick fight, is another source of izzat. Winning, not a valiant ioss, is the
key. Another source is gencrosily, not to the general Public, but toward
individuals (who are obliged then to render supporl).l Finally, success-
ful onc-upmanship, including geiting revenge for a previous defeat or in-
sult, is important. For example, disputcs are often taken 1o the police; and
the person or group that can avoid jail or beating by the police, while get-
ting the opponcnt punished, and spend the Ieast moncy on the case,
"wins”. Such cases often become very long, involved, and cxpensive;
but they continuc even when people are aware that after so much trouble
and expense they will have nothing tangibie to show.

In order to improve ong's izzat onc must have tagat (strength,
power), but tagat alone is insufficient; one must use this power 1o help
one's clients or defeat one's enemics. The richest of the Kharals has Icss
izzat than one would predict from his wealth and government contacts
because he was unwilling o use his position in this way. A person
whose tagat and izzat arc increasing attracts followers and allies who
hope to benefit; but he also attracts the jealousy and fear of others who
are likely to band together behind the scencs to plot strategics to limit or
reduce him. If it is a group (such as a biraderi) or several brothers who
are getting 100 powerful, efforts will be made to sow disscntion and thus
weaken their unity; because individuals' primary loyaltics are to them-
sclves and cach one assumes this 1o be true of others, efforts o divide
groups, even two brothers, ofien succeed.

People recognized as "leaders™ are supposed to work for the benefit
of their followers as a group; but more often than not, such persons kecp
their own intercsts in mind first and attract clients by aiding individuals
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(against the police or an enemy for example) who are then obligated to
them. Only infrequently do leaders work for the benefit of a group or
community as a whole — and even when they do, others may accuse
them of sceking only their own benefit,

Opposition is often expressed verbally in terms of issues, but in fact
the issuc is ncarly always a pretext: men oppose or support decisions and
programs based on their perceptions of their competitors’ position. For
example, even though all farmers were suffering the exactions of a cor-
rupt tubewell operator, they did nothing because, informants explained,
if one man or group proposes pelitioning for his removal, others will op-
pose, not out of love for the tubewell operator, but to prevent the others
from utilizing the issue to gain some advantage, or o pursue some long-
standing grudge. This can be carried further: the non-cooperative behav-
ior of several Kharal on branch A during the watercourse reconstruction
was interpreted by informants as based on a desire to prevent others from
benefitting — even if it meant foregoing their own benef] s Opposition
is also not "legitimate™ in the western parliamentary sense: opposition is
always personal (or interpreted by others as personal), and aimed at
weakening others or strengthening one's own position.

There is a strong ethic of loyalty to one's kinsmen; one ought to be

“prepared to make sacrifices for their benefit — and on occasion people
do. Marriage within the biraderi— siblings and cousins exchanging chil-
dren — is intended to cement their affections and relationships. Divisions
within the community, in Gondalpur and other villages, are usually be-
‘tween biraderis; this was the case for most disputes over the watercourse
improvement program. There is a feeling of a biraderi’s izzat, which
must be protected from others' attack; and if a man's izzas suffers at the
hands of a member of a different biraderi, all of his close kinsmen will
unite in opposition to the "enemy" (dushman),

Nevertheless, despite the emphasis on loyalty to one's kinsmen, ten-
sions among biraderi members arc always present; patrilateral cousins
and brothers often have tense and competitive relationships and do not
-completely trust cach other. One's brother's or cousin's personal izzat is
not necessarily one's own; hence a man is apt to be jealous of and feel
threatened by a brother's success. Tension is also generated among bi-
raderi members by joint potential rights in land. One-of the worst cases of
conflict in Gondalpur history, resulting in two murders and three exccu-
tions, occurred within the Khudaya biraderi over land; one branch at-
tempted to deprive another branch of rights to some land; tensions by
up-ang the latter finally took action, by murdering the numberdar and &'
brother. The amount of land involved was in fact not great; the real issuc
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was izzat. If the second group had allowed themselves Lo be deprived of
the land, their izzat would have been severely damaged

During the improvement process there was much petty conflict
among biraderi members over work shares and the like; the Kharal are
seriously divided, and the Khudaya only stightly less so; the Awan and
Muradke, though scparate biraderis in many senses, are closcly intermar-
ried — yet at the time of this study were invalved in conflict over several
issues. These data suggest that the sociologisls dlSC\lS“Od above have
overemphasized the unity of biraderis.

The sense of community within the village is real, but also inter-
twined with izzat. In opposition (o outsiders villagers will act together in
a stick fight or a competition game (such as kabadi), to prescrve the izzat
of their village. However, cooperation within a community to achieve a
mutually beneficial goal is very difficult as people fear others may benefit
more than they, or the leaders will gain undue influence. In some villages
there are leaders who are sufficiently trusted (or feared) to insure that
farmers cooperate to maintain their watercourse (Mirza and Merrey
1978), but this is not true of most communitics, and is not a pcrrnanent
characteristics of any community. »

- THE IMPLICATIONS OF IZZAT
FOR ESTABLISHING LOCAL
LEVEL ORGANIZATIONS

Punjabi villages exhibit considerable variety in observable social organi-
zation: single, double, multicaste villages; villages with strong leaders
and villages with no leaders; villages with no recent history of scrious
conflict, and villages where murders occur yearly; villages inhabited by
descendents of the original (pre-canal system) inhabitants; colonists who
came at the time of the building of the canals; and recent refugees from
India. However, in contrast to the varialion at this fevel, there is relatively
less cultural variation: the concept of izzaf described here is shared to a
very large extent by rural Punjabis. However, it leads to somewhat dif-
ferent sociological patterns under different circumstances.

For one thing, pcople pursue different strategics depending (aside
from personality differences) on the larger social context.in which they
find themselves. Pindi village for example is dominated by a number of
very large landlords; they are all Gondal, but are subdivided into several
biraderis. Tension among scveral of these bas led to a number of mur-
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ders over the years. Members of other Gondal biraderis atterapt {0 remain
ncutral, or temporarily ally themselves with one or another side, or try 0
stir up incidenis among others in order to weaken them. Many Gondalpur
farmers are clients of the Pindi landlords; they work as tenants for the
landlords, or help themt when a show of force, or in the past at Ieast,
voigs, are needed; in-return they expect their patrons to help them against
their enemies when needed. Normally the Gondalpur people do not com-
pete directly with the Pindi landlords; they may be said (o be operating in
different political "arcnas”.,

Everyone is concerned about his izzat; but not all men play the game
of ézzat actively. Many are content 1o avoid losing izzat by not initiating
confrontations. If they retreat whem someonc {orces an issuce, they lose
izzat, bui avoidance of confrontations does not always mean weakness.
The Langah, for example, being a small biraderi with relatively few re-
sources, arc rarcly involved in conflict, but when another group at-
tempted to grab some of their land during the land consolidation program
they faced the issue squarely. The grabbers backed down, losing consid-
crable izzat, and the Langah gained. Nevertheless, since the Langah do
nol initiate confrontations, their izzat is limited.

In contrast, the Awan, with a slightly larger number of men but less
land than the Langah, have closcly allicd themselves with the Kharal
sicp-nephew, and exhibit a willingness 1o use loree W achieve their ends,
People are therefore reluctant to annoy them and their leaders have more
influence and ézzat in the community than one would predict {rom the sive
of their landholdings or numbers.

The process of collective decision- makmg 18 also conditioned by
concern for izzar. Scveral paryons (panchayats, i.¢., informal "councils"
of men) have been observed attempting to settlc disputes, as well as
mectings at which decisions regarding the watercourse improvement pro-
gram were made. At all of these meetings, discussion scems interminable
to the outside observer; people usually “shout” (by American standards),
often get excited, and often drag in seemingly ecxtrancous issucs. At
paryons, afier the disputing partics have had their say, and there has been
considerable public discussion, the few men who are to make the deci-
sion withdraw to discuss the casc privately; their decisions are always
presenied as unanimous, and one suspects they are influcnced by the
trends in the public discussions.

Similarly, at the meetings on watercourse improvement, a
“conscnsus” was arrived at on cach issue (somelimes meaning those op-
posed kept quict — though they did not always accept the decision). On
some issucs, such as selection of the members of the "executive commit-
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tee", the more important men, representing the various biraderis, with-

drew to discuss the issue privately. Their decision was then announced to
the group and extension officer, and accepted with little further discus-

sion.

An imporiant function of this "consensus” form of decision-making

is 1o preserve the izza¢ of all the participants. If a consensus, or at least
the appearance of consensus, is not achicved, decisions are often post-
poned, even when a large majority arc agreed. To press for a decision
when some remain opposed is 10 alack the fzzat of the opposition. This
may lead 10 an escalation of the conllict. If a formal process such as vot-
ing or an election is used, someone must suffer a public defeat and thus
lose izzat, creating billerness and potential obstructionism. Since ong's
izzat is at stake, aside from the office or decision in dispute, people are
likely 1o resort 10 "unfair” means to avoid losing. Given this orientation
it would be folly 1o insist on formal voting and majority rule as the mech-
anism for decision-making in any institutions established on water-
COUFSCS.
"~ Of course pcople may make decisions by consensus, then "ratify”
them by formal vaoting; but the voting rule is also apt to be uiilized by
persons bent on increasing their izzar by forcing votes and thus causing
opponcents 10 lose publicly. This would vltimatcly subvert the organiza-
tion.” Sccrct balloting docs not completely solve the problem either:
someone still loscs izzat in a public way: and in a small community it is
not difficult to figure out how particufar people voted.

When villagers and government oflicials interact, both are concerned
about their izzar. In villages with several competing leaders, they often
compete (or the "privilege” of cnicrtaining visiting officials — especially
potentially important ones. Part of the reason is an ethic of the importance
of honoring a “guest” of the village; it is "beizzali”, i.c. a loss of fzzat,
for the village not 1o treat a gucst properly. Another aspect is that the per-
son who (publicly) treats a guest well gains points in the game of izzat
over his opponents. If he is able to translate this into influence, or even
the impression of influcnice, with the official, then his izzat is further
improved. '

Officials are also concerned with their own ézzai both in the vil-
lagers' and their collcagues' eyes. This ofien leads them to avoid delegat-
ing authority {cspecially 1o villagers but including such people as ex-
tension workers) and to tryto give an inllated impression of their own
authority. Although they often flaiter and cater to big landlords, they also
try to maintain social distance between themselves and ordinary villagers
by wearing western clothes, and by using speech that is sprinkled with
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English t¢rms, authoritarian, and sometimes rude. This includes use of
familiar verbal and pronoun forms of address towards villagers.
Villagers on the other hand are expected to be polite, to accommodate
themselves to an official's nceds, and to accept his point of view without
argument. Publicly vitlagers are often obsequious, but behind the
official's back, they may ridicule him. Some officials scem to be aware
of this; at any rate they are very insccure and vulnerable, and several very
strong outbursts by officials when villagers have criticized them publicly
have been observed. These factors obviously mh:bu government
workers' abilities to work effectively with rural pcoplc

Perhaps because of this social distance, and the concontitant lack of
awareness of the divisions and compcung concerns of the people they
work with, government officials somctimes make decisions that secm
“fair" to them, but are seen as izzat-threatening by some of the commu-
nity people. The example of the conilict over the double-sized culverts
discussed above iilustrates this point. It is important for officials to make
themselves aware of these factors and consider the likely consequences
of decisions; this can only be done if they understand the relationships
- among the people involved, and the culture in terms of which they oper-
ate. It should be a cardinal rule that no one should lose izzar as a result of
a scemingly rcasonable decision. In the above case, either both should
have been given a double culvert, or the person needing it should have
been asked to pay for the extra width,

Finally, a major consequence of the concem for izzat is that a "civic”
sense is very rare. The step-nephews from Chak Aziz are not unique in
Punjab: there are many individuals who will actively sabotage a program
1o keep others from benelitting, even if it means forcgoing benefits for
themselves. Other people have no mechanism to neutralize or control de-
termined obstructionists, cven when a large majority favor a particular
program. It may be possible to solve this problem by strong government
intervention, but this creates other, perhaps more serious, problems.,

CONCLUSION

This report is by no means a complete discussion of the role of izzat in
Punjabi social life; nor is the concept of izzar the only characteristic of
Punjabi culture relevant to understanding why conflict is so endemic and
cooperation so rarc. A complete discussion would have to dissect the so-
cial and economic structure of rural Punjab, the dynamics of family and
kinship, and the profound changes that have occurred in Punjabi society
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during the last one hundred years. All these would have to be related to
the historical and general cultural context of South and Southwest Asia.
The discussion would have 10 include an analysis of the assumption of
hierarchy and ineguality in social relations that is only superficially over-

laid by the Muslim idcology of equality; and it would have 10 include a
discussion of attitudes toward land. This brings the discussion full circle
back to izzat: hierarchy is expressed in the idiom of izzat, and possession

of land and cattle are perceived as primary sources of izzat.

To reiterate, not all men actively "play" the game of izzat; but all
those involved in "politics” in its broadest sense do. This includes a large
number of men who are not "lcaders” by any definition of the term. All
Punjabi communitics exhibit thesc same characteristics, but some more
than others, and some are able to overcome them temporarily in order to
accomplish community-wide projects; but these latter are a small minor-
ity.24 The game may have been adaptive under pre-canai social condi-
tions. During the period immediately preceding the building of the canal,
population pressure seems to have been building — perhaps explaining
why canal irrigation was adopted so quickly (Boscrup 1965). After the
canal there was no shortage of land, no scvere population pressure, and
no pressure from the larger system to "develop”: hence the minimal level
of cooperation required to operate the system at a low level of efficiency
was sufficient.

Now the pressure is again increasing: the demands of the larger sys-
tem require increased production; the local sub-system too is under in-
creasing local pressure as productivity on a per capita basis is probably
not even being maintained. Water and its management is a key constraint.
Large-scale capital-intensive projects such as dams, canals, and tubewell
~ schemes will continue to be constructed and operated in order 10 maintain
and improve the productivity of Pakistan's irrigation system; but it is
now recognized that many of the major problems — low productivity,
water-logging, and salinity, among others — are the result of local-level
mismanagement. Increasing attention and investment are therefore being
focused on improving local water management practices, by-involving
local water users in projects to improve the efficicncy of their water-
courses, as well as their cultivation practices.

There are 1wo possible strategics: either the government can inter-
vene directly and rebuild or enforce the reconstruction of watercourses
and use of better cultivation practices; or it can encourage local initiatives,
The former strategy, in which the government itself would ling all water-
courses with brick and mortar for example, has been considercd. Many
farmers find it attractive. In theory at least it would require less mainte-
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nance. However, aside from the prohibitively high cost (Eckert, Dimick,
and Clyma 1975), such a strategy would constitute further centralization,
reducing the responsiveness o!‘ the system 10 local-level problems, and
ultimately risking its viability. # Iis effective administration would also be
problematic.

The administrative and social impediments 1o the sirategy being pur-
sued are also substantial. Nevertheless, from an ‘ecological perspective, a
decentralized approach is most viable, In fact, paradoxical as it may
seem, it should be argued that the current program has not gone far
enough toward encouraging local organization and initiative: not only
shoutd the Government encourage the organization of local water users to
manage their own local sub-systems, but these local organizations cught
to be integrated into the operation of the system at higher levels (as in
Spain, for example; see Radosevich 1975). This decentralization would
increase the responsiveness of the larger system to local needs and per-
urbations, -

Given the sociocuttural characleristics summed up in the concept of
izzar that seem to prevent rural Punjabis from organizing and cooperating,
how can local organizations succeed? In the discussion of "culture” and
its relationship to behavior the complexity of this rclationship was
emphasized. It is not a fixed, one-to-one or one-dircctional relationship.
Since patterns of behavior are "gencrated” by a mixture of material and
cultural constraints and rewards, changes in these constraints and re-
wards should generate changes in behavior patterns (Barth 1966; 1967;
Goodenough 1963). It cannot be assumed that people will alter their cus-
tomary behavior patterns and cultural values in the absence of compelling
constraints and/or rewards to do so. Mere exhortation will not suffice.”

The solution is to create such constraints and rewards, designed with
the specific cultural characteristics and material resources of the popula-
tion in mind. A three-pronged strategy is suggested here:

(1} Legal and administrative mechanisms are required 1o facilitate or-
ganization (such as an cnabling law for local watcrcourse organizations,
ang their federation into a larger z?rganizalion). These organimlions ought
to be given real responsibilities.

(2) Sufficicnt rewards need to be built in to attract farmers 1o orga-
nize, and continued rewards held out o maintain the organization over
the long run (for example free materials for watcrcourse reconstruction,
credit and agronomic inputs at special rates for members of successful
organizations, special public recognition for communitics with effective
organizations).
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(3) Sanctions need to be applied initially to individuals and groups -
who sabotage organizational cfforts and local improvement projects, and
evantually to local communities who lag behind in organizational efforis
or do not fulfifl their responsibilities (such as watercourse maintenance;.
Such sanctions will have to be applied by an external authority, to avoid
their becoming another weapon in the game of izzat, and will have to be
swilt, certain, severe, and just. The "external authority” should not be
another arm of the Government burcaucracy; rather, it should be a body
deriving its authority from local communities, but above any particular
community.

The facilitating mechanisms, rewards, and sanctions must be de-
signed 1o fit the local milicu; what works in the Phillipines may not work
in Pakistan. For example, formal voting and clections ought not to be
overcinphasized at teast initially in the operation of an association as this
requirement may lead to its being sabotaged in the game of izzat.
Cormmunitics that organize themselves effectively ought to receive public
recognition aside from the material benefits that will hopefully accrue. In
time such a strategy may encourage, il not a redefinition of izzat, at least
a recognition of more constructive behaviors as sources of increased iz
78
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NOTES

1. The rescarch in "Gondalpur” on which much of this report is based
was donc under a Social Science Rescarch Council Foreign Area
Fellowship. I thank SSRC for its generous support. I am also grateful w
* the Mona Reclamation Experimental Project for their aid during my re-
search. | hope no comments in this report will be misyndersiood as criti-
cism of this organization, or its employces. This report has been written
with the support of Colorado State University's Water Management
Resecarch Project in Pakistan which has been carrying out rescarch under
the United States Agency for International Development contract Number
AID/ta-C-1411. Under this contract I was closely involved in the Water
Users Association Research Project being done at the University of
Agriculture, Faisalabad. Needless to say, the views ¢xpressed here are
my own and not those of any of the above organizations. My wife,
Karen Mcrrey, has commented on the paper and most of her suggestions
have been incorporated, Ashlag Hussain Mirza and Dr, John Reuss have
also commented on the paper; Dr. Sherry Plunkett has soggested
substantial improvements and forced me 10 clarify my thinking, for which
I am grateful. 1 alone am responsible {or any rcmmnmg weaknessces inthe
report.

2. Mirza (1975) and Lowdermilk, Freeman and Early (1978) do have
some comments on the relationships between water users and the
Irrigation Department burcancracy, but neither are systematic studies of
this issuc. A partial exception, focusing on India, is Gustafson and
Reidinger (1971).

3. Sce Freeman and Lowdermilk ( 1976 and 1978) for a method of de-
termining degree of polarization in terms of extent of overlapping versus
¢ross-cutting of conflict structures. ‘

4. But Mirza (1975:73) also says, "There is nothing conclusive about
single and multiple castes...” in villages.

5. Sec Freoman and Lowdermilk (1978) for a method of dclcrmmmg
“centrality” and "concentration” of power and influence.

6. To qualify this: since there is variation over time in a community's
ability 10 cooperate, communitics which had cooperated previously may
Tater become conliici-ridden,
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7. Goodenough (1971} has also distinguished several levels or senses

of the term “culture”, depending on the perspective of the observer,
which cannot be pursued here, Culture as defined here is not the tradi-
tional "supcrorganic” conceptualization of sociologists and anthropolo-
glsts.

8. Sec Note No.1.

9. Most of this latter is either waterlogged or saling, or not commanded
because the Iand is high and on the other side of the low-lying water-
logged area (see Figure 1).

10. "Numberdar" {nambardar, lambardar) is a hereditary position creatcd
by the British: he colicets the land revenue and irrigation fees for the gov-
crnment, keeping a percentage for himself; and he acts as the intermedi-
ary between the villagers and government officials.

i1. Previously informants say there had been litle double-cropping.
Now most of the land — especially that of small farmers — is doubie-
cropped.

12. The arrangement was that the author would obscrve, but not partici-
pate in, the process; in fact, people often sought the author’s intervention
to influence the engincers and upon occasion suggestions were offered to
the Maona personncl — which were never followed,

13. There were significant differences among the branches in the labor
organization for improvement and the efficiency of the work. Except for
a few portions of branch D done collectively, the work on each portion of
all the branches was divided among the sharcholders proportional 10 the
amount of land irrigated. The large farmers al the head and tail of branch
A had their tenants and servants do the work, while the small farmers in
the middle did their own share — and did it more quickly. Most of
branch D was done by tenants, Kamis, and hircd laborers -— and more
time was spent smoking and gossping than working, significantly slow-
ing the work. All but a few of the branch B sharcholders did their own
work, and their's was completed very quickly.

14. Although some of these engincers and extension workers have rural
backgrounds, their education has scemingly made them anfit for rural
work; posscssing a degree, and a respectable position in the government
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burcaucracy, they are "officers”. They create barriers between themselves
and their clients by wearing western clothes, speaking an urban dialect,
and doing all they can to create the impression they possess a superior
knowledge and position whigh ought (o be respected. When the clients
assert -themsclves, and refuge the "officer” the "respect” (read
“obeisance") he claims, conflict ariscs, and the officer's low opinion of
his clients is confirmed in his mind. This kind of relationship between
government and {armers is not confined 1o Pakistan.

15. The author is not arguing that there is no cooperation; Lowdermilk,
Clyma, and Early (1975:41-47), for example, discuss several forms of
cooperation. But the patterns they discuss arc among a few individuals,
usually relatives, and tend 1o be on a short term basis. These authors
{p.47) minimize the importance of the factors discussed here as major
impediments to organization,

16. This is the most common and broadest term; there are others but they
tend to have more restricted meanings. The term has obvious affinitics,
concepiual and historical, with the Middle Eastern and Mediterrancan
concept of "honor". This report docs not pretend 1o be a complete discus-
sion of izzar, which has important ramifications in many arcas of Punjabi
life, :

17. Religious generosity such as building a mosque carns one "respect”
{abad) for picty, but is not itself a source of izzat; pious acts score points
in a diffcrent game.

18. Thereisa Punjaba saying, "If my nelghbor s wall ralls it is good —
even if it falls on me™.

19. The numberdar and the cousin with whom he argued over the extent
of work on the watercourse are the sons of the two murdered men; their
relations are tense in part becanse of jealousy and dissatisfaction over the
subsequent partitioning of their fathers' land; and in part because each
fears the other will gain an advantage. An cxchange of sisters would
seem (o be called for here, but cach branch is marrying matrilaterally
{outside the village), accentuating the division.

20. One commentator on an early draft of this paper, as wcll as one of
the Gondalpor informants with whom the conceptualization of izzat was
discussed, suggested a confusion with what he-calls "falsc izzat" with
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"true izzai". True izzat refers to the more "positive” characieristics in-

cluded in the concept, while "false izza:” includes more "negative” be-
haviors such as undercutting others, and creating fear in others. It is
important to note that my informant here is a Langah, and they are not
active participants in the main game of izzat. Other Gondalpur infor-

mants, while undersianding the distinction, insist nevertheless that ob-
structionists like the step-nephews do have izzat.in most peoples’ eyes;
men who are feared and referred to as "badmash” ("bad character”, trou-
ble-maker, bully) are aiso respected (even admired) and regarded as hav-
ing izzat; and the "badmash™ themselves belicve they are increasing their
izzat by their behavior.

21. The Langah illustrated another strategy for maintaining their izzat: as
noled above they have marriage relations with the Khudaya, Muradke,
Kharal, and a large Pindi landlord. None of these other groups have di-
rect marriage relations with cach other. The Langah arc proud of these
connections. These marriages strengthened their position and were a
source of more izzat than their small size and lack of involvement in poli-
tics would lead one to expect. However, this strategy has a double edge:
since they were mostly women-givers in these transactions, they were
also affirming a certain inferiority.

22. Something like this may have happened in many codpcrativés.

23. The On-Farm Water Management Project workers are a notable ex-
ception o this, which may be one reason for their generally good reputa-
tion among villagers.

24, See Pettigrew (1978) for a discussion of the role of izzat in East
Punjab. Many of the characteristics of Punjabi rural society are found to
varying degrees throughout north India and Pakistan; many of the impli-
cations of this report for organizing farmers apply o these areas {00; s¢¢
also Sharma (1978) :

25. -See Rappaport (1971); Flannery (1972); Lees (1974). This perspec-
tive is being developed in another paper presently being writien by this
author, and is discussed briefly in Reuss, Skogerboe and Merrey (1979).

26. Although the emphasis in this report has been on cultoral faclors as
the independent variables "explaining” particular forms of behavior, this
is an oversimplification. In fact, at a more abstract level than patterns of
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Aindividual behavior, culture — including the set of values and strategics
summarized by the term jzzat — should be scen as a product of a particu-
lar social structural, economic and ccological context. Attempts to change
only cultural values (by "education”, "preaching”, ete.), without chang-
ing the basic social structure and the constraints and rewards built into it,
are not likely to succeed (see Silverman 1968).

27. Gustafson and Reidinger (1971) scem 1o be among the (irst advo-
cates of establishing water users associations; see also Waler
Management Research PrOJch Staffl {1976); and Reuss, Skogerboe, and
Merrey (1979).

28. The federation of local organizations into larger bodics is probably a
necessary component of a success{ul decentralized water management
organizalion; sctiling disputes and imposing sanclions would be only one
of the higher-level functions.
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POPULATION GROWTH AND
THE DECLINE OF COMMON
PROPERTY RESOURCES
IN RAJASTHAN, INDIA

N.S. Jodha

Common properiy resources — community pastures, forests, wastelands
-— although rare in Western countrics today, are still an important form

of natural resource endowment in the rural arcas of developing countries.
Broadly defined, common property resources are those uscd by an entire
community without any cxclusive individual ownership or access rights.
In the absence of regulatory institutions, rapid population growth may
lead to degencrative pauerns of use (¢.g., overgrazing) and the gradual

depletion of common property resources. Indeed, as popularly con-
ceived, depletion of such resources is a straightforward consequence of
rapid population growth.1 Several recent studies have suggested, how-

ever, that the impact of rapid population growth on natural resources is
not at all straightforward.” These studics indicate that the effects of rapid
population growth are mediated by institutional factors and often over-
shadowed by pressures arising from changing market conditions.

This paper examines the decline of common property resources in
the arid zone of Rajasthan in India and the factors underlying the decline.
In Rajasthan, the introduction of land rcforms in the 1950s disrupted tra-
ditionat arrangements that protecied and regulated the use of common
property resources. Commercialization, populatien pressure, and large-
scale adoption of tractors have played important roles in the resource de-
pletion process, but their impact has been greatly magnificd by the cir-
. cumstances created by various provisions of the land reforms program.

THE SETTING

The arid zone of western Rajasthan, part of the great Indian desert, is
spread over 202,000 square kilometers and accounts for 62 percent of the

A ' 16l
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tropical arid area of India, The agriculiure of the region is characterized
by crop and livestock-based farming. ‘Studics have repeatedly empha-
sized the comparative advaniage livestock farming cnjoys over crop
farming in the region, and the region's comparauvc advaniage over other
regions in the matter of livestock l‘armmg This comparalive advaniage is
the product of two factors: (1) the agro-climatic and land rcsource base of
the arid region, and (2) formal and informal institutional arrangements
governing the usage of the natural resource base.

Low and erratic rainfall, highly crodibie and infertile sandy soils,
and a varicty of hardy grasscs and bushes make most of the region more
suited 10 pasture-based livestock raising than o sustained arable farming,
Livestock, because they are mobile, are less subject Lo the adverse impact
of localized droughts than crops arc. This advantage is lost, however, il a
farmer's livestock must depend solely on his own forage and water re-
sources. In other words, the mobility-linked advantage of livestock be-
comges a reality only when they have casy and unrestricted access to spa-
tially differentiated land resources. It is in responsc to the need for unre-
stricted mobility of livestock that common properly resources of Common
access resources cmerged as the dominant form of resource owncrship
and usage by village communitics in this region, as in  many other parts
of the world having similar ecological conditions.” In dry arcas of
Rajasthan, the village-level common property resources that have effec-
tively supported livestock farming since the feudal period include:

(1) Community grazing lands, including permanent pastures, uncul-
tivable and cultivable wastclands, and fallow lands contributing to the
grazing arca of the village.

(2) Village forests and woodldnds including Orans (forests protecied on
religious grounds).

{(3) Privaic croplands available for public grzvmg after harvest of crops
(4y Community threshing and waste-dumping grounds.

(5) Community ponds and animal walering points.

{6) Migration routes and facilitics.

{7y Community facilitics for stock breeding,

METHODS AND DATA SOURCES

This paper uses evidence from sclected villages of Jaisalmer, Iodhpur,
and Nagaur districis in Rajasthan for the early 1950s to the carly 1980s,
The three districts represent three subzones within the arid region in
terms of aridity and density of human and livestock populations. Annual
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‘rainfall averages 179mm, 264mm, and 310mm in Jaisalmer, Jodhpur,
and Nagaur, respectively. The population density (according to the 1971
census) is 4, 50, and 71 persons per square kilometer in Jaisalmer,
Jodhpur, and Nagaur, rospectively, The number of cattle, sheep, and
goats — the key categories of livestock sustained by common property
resources in the arca — expressed in terms of animal units is 6 per 100
hectares of area and 164 per 100 persons of rural population in Jaisaimer.
The corresponding figures for Jodhpur are 41 and 124, and for Nagaur
they are 70 and 111. Mixed farming based on annual cropping and live-
stock raising is common to all three districts, although the importance of
crop farming increases as one moves from arcas of lower (o higher rain-
fall.

Most of the data presented were collected during the period 1963-66
when the author worked {or the Central Arid Zone Rescarch Instituie
(CAZRI). An important objective of the field studies was to examine the
existing pattern of land resource use and to compare it with the potential
pattern cmcrgisn g from CAZRTI's resource conservation and development
technologies.” In 1973 and 1978, the author visited the same villages
again and dOCumcmcd changes through quick surveys in Nagaur and
Jodhpur districts.” Tn 1983, during a short visit, data were updated on
specific issues. Six villages from which data were collected in all four
rounds are the principal focus of this paper.

Considering the total size of the arid zone, {indings from six villages
can only be suggestive. It should be noted, however, that the broad pat-
tern of change, closely obscrved and documented in the selected villages,
was also evident more widely in the arcas to which these villages belong,

DECLINE OF COMMON
PROPERTY RESOURCES

From the carly 1950s o carly 1980s, common property resources in the
arid zone declined in arca-and deteriorated in quality.

Grazing Lands

Village forests, permanent pasturcs, uncullivable and cultivable waste-
lands, and croplands fallowed for longer periods broadly constitute the
total grazing arca in the villages. This area is supplemented by cropland
that acquires the characier of a common property resource in the post
crop scason when anyone can graze his animals there, The changing sit
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Table 1. Changes over Time in Common Grazing Areas as a Percent of Total Geographic Area in Six Villages in Three

Districts of Western Rajasthan

Percent of total area in study villages

Jodhpur Jaisalmar

Nagaur

Grazing area 1953-54 196364 197273  1977-78 1953-54  1963-64  1972-73  1977-78 1953-54 1963-64
Forests 2 1 0 0 3 2 2 2 0 0
Permanent '

pastures 6 3 1 1 7 3 3 3 3 1
Uncultivable '

wastelands 17 13 12 11 13 10 10 9 a8 35
Cultivable

wattelands 18 0 7 6 15 7 4 3 26 12
Fallow lands

{cther than

current fallows) 15 10 8 6 18 13 10 9 16 13

SOURCES: From patwari records during successive rounds of field work. The data relate o 1wo villages in each district, Data for 1953-54 were culled from village records,
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uation of croplands, including current fallows, as a source of grazing will
be discussed separately. Table 1 provides relevant information on all
other grazing arcas. The proportions of common property resources used
for grazing in the total land arca of the study villages is fast declining.
Despite differences in the extent of decline between districts and commu-
nities, a few common {catures are revealed in Table 1.

Significantly, the decline in arca of common property resources was
greater during the decade preceding 1963-64 than in the succeeding -
years. This was the peak period of land reforms in the region, Forests
and permancnt pastures, which were already small in arca, declined the
most. The fallow lands declined mainly through a fall in the practice of
Iong-fallow rotation.

The trends in the decline of common property resources are also evi-
dent for the arid zone as a whole. Land utilization treads for all 11 dis-
tricts comprising the arid zone of western Rajasthan are shown in Table
2. The common property resources {grazing arcas) in the region have
been declining consistently since 1951-52, the first date for which dis-
trict-level data on land utilization are available, Again, the decline was
greatest during 1951-52 10 1961-62 — the period of land reforms.

Table 2, Changes over Time in Characteristics of Common Property
Resources (CPRs) in western Rajasthan, 1951-78

Characteristic 1951-52 1961-62 1971-72 1977-78
Area (million ha) ' 11.3 98 _ 9.2 8.7
Arca as a percent of 1otal '

geographicareza - 60.5 51.1 T 479 45.1
Percent decline in CPR arca ’

over previous period © 124 6.7 4.5
Livestock per 100 ha of CPRs :

(no. of animal units) _ 39 86 .94 105
Population per sq. km. ) :

in the zone? 30 39 51 N.A.

NOTE: Commen property resources include forests, permancnt pasiuzes, uncultivable and cultivable
wastclands, and fallow lands other than current fallows,

E 3 i

The population density was 18 per sq. km. 2ccording to the 1901 census. At the time of the last cen-
sus before Independence (1941), the poputation density was 26 per sq. km.

SOURCE: For 1951-52, Deputy Director of Land Revenues (Records), Government of Rajasthan,
Ajmer. For all other years, Statistical Abstracts of Rajasthan for different years,

One conscquence of the decling in grazing space is the increase in
density of animals per unit of common grazing land. In the arid zonc as a
whole, the density of livestock expressed in terms of animal units in-
creased from 3% animal units per 100 hectares of grazing land in 1951-
52 10 105 during 1977-78. This incrcase was duc in part 1o an increase in
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livestock population.. According to livestock census reports, the number
of animais in the arid zone increased by 41 percent between 1951 and
1961 and by 14 percent between 1961 and 1971. The slower growth of
livestock during the later decade is duc partly to two severe droughts
during this period and partly to declines in grazing arca.

Animal Watering Points

Animal watcring poinis are resources important to the support of pasture-
based livestock farming. Ponds and tanks are scatiered throughout graz-
ing arcas in the villages. They are filled by runoff from their respective
catchments, which arc also used for grazing. Depending upon their ca-
pacity, these ponds supply drinking water requirements of animals and

-humans. They help in the even distribution of grazing incidence and en-
sure some degree of rotational grazing. They were dug by the village
communitics and, at lcast in the past, were maintained (desalted) through
the voluntary or enforced labor of the villagers, as well as by investing
part of the revenue collected through periodic auctioning,of rights to col-
lect dung and iop feeds from around the watering points.

Details of the history, current status, usage, and management of
these watering points wete collected from two villagcs8 and arc presented
in Table 3. The number of watcring points and the catchment arcas of the
ponds declined dramaticatly between 1953-54 and 1972-73.

Watcring points were depleted because of reductions in their catch-
ment arcas and neglect of their desalting requirements. The decline in the
upkeep of the ponds is also indicated in Table 3. Expenditures in terms of
labor days on desalting of ponds and their inlets for three-year periods
ending 1953-54, 1963-64, and 1972-73 ar¢ presented. Whether one
looks at the total expenditure or the average expenditure per cxisting
pond, the investment on upkeep of watering points declined substantiatly
over time. More revealing is the change in source of expenditure, which
also partly explains the decling in expenditure. Not only did overall ex-
penditures on upkeep of ponds decline, but the people's contribution and
common properly resource revenue {gencrated through auctioning of
trees, ctc.) disappearcd as sources to support the upkeep of common
property resources. Government grants or relicf has proven to be poor
substitute for these traditional sources of upkeep.



nges over Time in Selected Measures of Status and Upkeep of Animal Watering
Ponds in Two Villages in Two Districts of Western Rajasthan

C}lan rey n‘.or T:me. in Tantnd AL -

Nagaur ' Jodhpur
Tem 1953-54 1963-64 1972-73 1953-54 1963-64 1972-73
Number of watering ponds 9 . 10 8 ST 9 9
Area of caichmenis (ha)'l _ . .
Total 358 213 181 . 411 282 275
Average per pond 19 21 23 24 -3 30
Range 2-86 4-57 1.58 3-80 5-75 2-60
Modal value L 15 35 30 25 40 40
Walter retention capacity (range in months) 1-12 38 1-8 2-12 4-9 _ 1-9 .
Desalting expenses (in terms of labor days)
during preceding 3 years i
People’s contribution” : 788 0 0 o 0 0
Reinvestment of CPR revenue 450 .25 G 675 190 0
Government Grant/relief ' 0 28 120 ‘ 0 240 300
Average total expenses per pond 65 26 15 82 48 33

: Represents areas of catchments not occupied by private individuals.
People’s contribution estimated on the basis of labor days for each household multiplied by number of relevant households in the case of each 1ank desilted
during three years. The amounts of reinvesied revenue of common property resources and government grants were convened into labor days usmg wage
rates for the relevant period.

SOQURCE: Based on old and current village records. -

q}moﬁ uonpmdoy

£91
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Private Croplands: Seasonal Common Property
Resources

Public grazing on private croplands in the post-crop szason is an impor-
tant informal arrangement helping stock raisers. Because of this practice
of periodic common access, the cropped arca could be described as sea-
sonal common property resources. Depending upon crop and soil mois-
ture conditions in a given scason, the available forage consists of crop
leftovers, undergrowth, resprouting of harvesied crops, and bushes, The
net sown arca in the arid region as a whole has increascd from about 6.6
million hectarcs in 1956-57 to 8.3 million hcclares during 1977-78.
Despite an increasc of about 25 percent in the scasonal common property

resources for grazing, their contribution to total forage supplies for graz-

ing seems to have declined in recent years. The large-scale introduction of
tractors during the period under review has meant that soil preparation
for the next season is {inished soon afler the harvest of the previous

crop.9 This deprives the animals of any post-harvest grazing in the sca-

sonal common property resources. Use of tractors has also led 10 a de-
cline in the grazing space available from long fallows, cultivable wasics,
and the like, becausc tractors arc not subject te the constraint a very short
wet period imposes on soil preparation by draft animals — a constraint
that in the past restricied cropping to a limited arca.

Qualitative Degradation of Common Property
Resources

Qualitative degradation of common properly resources is partly a conse-
quence of their quantitative decline and unregulated use. Degradation off
resources is casicr 10 sce than 1o quantify. It is difficult to find any offi-
cial records covering qualilative aspects of common properly resources.
Yet such phenomena as conversion of pastures into barren patches near
habitations, and substitution of perennial edible specics by annual noned-
ibles have been documented through detailed surveys in the arid zone.'
According to these surveys, the carrying capacity of such lands has de-
clined far betow the present rate of slocking.

indirect and rough indications of qualitative degradation of common
property resources in the study villages were revealed by case histories of
a few sclected common property resources. Since common property re-
sources constituted important sources of revenue for the fagirdar or
Thikanedar (landlords in the pre-Independence period), some usclul
records were available as carly as 1945, They indicated the volume of



Population growth 169

producis collected from common property resources and the revenue
generated by their auction. Details for {our locations, whose arca has re-
mained unchanged, are reported in Table 4 to illustrate the decline in the
productivity of common property resources duc 10 qualitalive deteriora-
tion. Availability of timber, top feeds, perennial grasses, and gum de-
clined in all four locations. Felling of mature trees and the growth of
stunicd and bushy trees, elimination of usclul bushes, and a decline in
superior perennial grasses were features of the environmental degradation
in these areas. : : :

CAUSES OF THE DECLINE OF
COMMON PROPERTY RESOURCES

The decline of common property resources is a result of muliiple forces,
It is oftcn not casy to measure the role of specific factors in the process of
change, However, a description of the circumstances influencing peo-

ple's decisions and actions regarding the status and usage of common
property resources can shed light on the relative rofes of different factors.

- Three factors that scem (o have contribuled significantly to the decline of

common property resources in the arid zone are: (1) institutional change
in the form of land rcforms during the carty 1950s; (2) population
growth; and (3) incrcascd commercialization of the desert cconomy in
general and of common property resource-based activities in-particular —
aided in part by technological innovation. '

Land Reforms

The introduction of land reforms during the carly 19505 constituted a
major institutional intervention in the rural sector of the arid zone. The
reforms encouraged the privatization of common property resources for
use as croplands, drastically reduced the private cost of cultivating sub-
marginal lands (including common property resources), and dismantled
the traditional arrangements that protecied and regulated the usc of com-
mon property FCsources.

Prior to the introduction of land reforms, the feudal landlord was the
sole custodian or "owner” of the village lands.” All farmers cxcept his
kinsmen were the landlord's tenants. They paid him substantial rent in
kind (one-fourth to one-half of farm produce) for the land they culti-
vated. Although the common property resources belonged to the land-
tord, villagers had access to them in return for certain charges. While a
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Table 4. Decliné in Productivity of Common Property Resources as lilustraied by Histories of Four

Forests and Grazing Plots in a Village 'of Nagaur District, 1945-65.

Production
Plot 1 (6 ha) Plot 2 (10 ha) Plot 3 {(120ha) Plot 4 (12 ha)

Product 194547 1963-65 1945-47  1963.65 1945-47  1963-65 1945-47  1963-65
Timber (babul and indok trees) 12 3 11 1 3 () 17 1]
Top feed (loong from khejri) 8 4 10 3 21 8 iz 3
Top feed (pala from ber bushes) - - 7 3 12 4 15 2
Fuel wood (khejri, ker, etc.) L 2 5 2 18 6 21 4
Cut grass (kared and dhaman

perennials} 13 3 18 4 27 © 9 20 0
Cut grass {(bharoot,etc. annuals) 3 5 5 7 10 -8 13 9
Dung collection - - - - 15 -0 17 0
Gum (babul and indok trees) 40 - 0 10 0 - -

NOTE: Gum 1s measured in kifograms. All other producis are measured 1n canloads, The werghit of a cartload ranged from 3o 10 quintals dbp(,ndlng upon
the produce {e.g. fuel wood versus top feeds) under question. By 1958 due 1o imreduction of rubber-tired bullock cans (chhakada) the standard of
carload changed. Compared to earlier wooden-tired bullock carts, the chhatada could accommodate 50 percent more producl by volume and

weight. However, the figures reporied in the 1able are in terms of load carried by wooden-tired bullock carts.

SOURCE:  Auction records of ex-Jagirdar and the village Panchayat. In the post-land reforms period, the practice of anctioning has declined mainly because
there is not enough matenal to auction. This in tum is a result of elimination of mest of the trecs and complele destniction of even roots of perennial

grasses.
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fixed proportion of land revenuc from cultivated land went as payment to
the ruler of the state, revenuc from the common property resources went
1o the landlord's own exchequer. (At times, a part of the revenuce would
be reinvested to increase or sustain income from the land.) Methods of
revenue gencration from common property resources included a fixed
grazing tax per head of animal, the auctioning of produce {rom common
property resources, a number of different levies on the users of the land,
and pénaliies for violation of a varicty of regulations imposed on users,
The number of different levies and taxes imposed in thie princely Statc of
Jodhpur in 1941 varicd from 50 to 150, depending on Jocation, of which
64 werc cons:dcrcd legitimate by an enquiry committee appointed by the
ruler of the state.’ Many of these related to common properiy resources.
Through levies and penaltics on the use of common propertly resources,
the Jandlord exploited the peasants. However, as a by-product of this
exploitative mechanism emerged a management system that protected,
maintained, and regulated usc of common property resources. Table 5,
based on details from study villages as well as other studics, " lists the
- practices that were essential parts of the management of common prop-
erty resources in the past and indicates which are still prevalent,
Following land reforms the Jagirdari system and its variants were
abolished. Peasants were made owners of the lands that they formerly
cultivated as tenants, The land revenue tax payable annually to the gov-
ermment on these lands was drastically reduced (Table 6). Vast arcas of
COMMON Property resources, mostly submarginal lands unsuited 1o culti-
vation, were distributed as croplands 1o the landless as well as 1o those
who already had land. Within a decade of land reforms, in the arid region
as a whole, 3.4 million hectares of common property resources were
transferred to private ownership for the purpose of arable farming. This
meant an increase of nearly 50 percent in the land put under the plow in
*the arid zone. It also meant a decline of between 7 and 26 pcrccm in
common property resources for grazing. 4
The ownership or custodianship of the remaining common property
resources was transferred to the village community, represented by vil-
lage Panchayats (elected councils). The provision of common access con-
tinued as in the past, but the old system of management of common
property resources disappeared (Table 5). the village Panchayats in prac-
tice did not impose grazing taxes and levies on users of common property
resources, despite the fact that they were legally empowered 1o do so.
The maintcnance and upkeep of commeon property resources suffered as
the Panchayats depended more and more on assistance from the gov
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Table 5. Management' of Common Property Resources in Western Rajasthan:
Whether Past Practices Continue following Land Reforms

: Practice ] Yracnce
Practice . continues Practice continues
. Indicators of private cost of Indicators of revenue earnings
CPRs : Auction of dung-collection rights
Grazing tax {ghas mari) No from CPRs No
Fee for grazing in some CPRs on Augction of top feeds from CPRs No
prionty basis No Aucuon/sale of wood from CPRs Yes
Livestock-related levies (laag baag) No Penalties for breaking grazing
Compulsory labor contribution for regulations No
desalting ponds (beggar) No Cash and kind taxes and levies from
Penalties for disregarding grazing users of CPRs No
: LB . . .
regulations No Indicators of investment in CPRs
Indicators of regulated use Periodic desalting of ponds Yes
of CPRs : Payment to watchman (kanwaria) No
Evenly scattered walering points Yes Maintenance expenses of commu-
e
Deliberate rotation of grazing nity bulls No
around different watering points No SuppofLto scouts 1o sarvey water
Periodical closure of parts of CPRs and fodder situation on migration
(e.g. chaitrakhai) No routes before animals migration
Periodic restriction on entry of ani- during drought No
mal category (e.g. sheep/eattle) to .
parts of CPRs No
Posting of watchman (kanwaria}
with power 1o enforce regulations No
Village phatak (enclosure) 10 im d
animals violating regulations Yes
a o
Panchayats alsa have provisiens for imposing penalties, but such cases relate 1o respessing by persons en migration routes during droughts, or to cornplaints of damage to onx's ¢rop by enother's animels,
which are brought to officials for impounding,
b
Each Panchayst also maintains a phatak, but anireals impounded are those that enter somebody's crapped field,
[3 . . .
Pendal authorities collccted substantial revenus from CPRs but reinvosied only 4 small preportion.
4 Periodic desalting of ponds now takes place through government relief cxpenses during drowght years.
-]
Some Panch have provisions toward mai of ity bulls, ]
SOURCE: N.8. Jogha, “Causes and consequences of decline of commen propesty Tesourees in the arid region of Rajasthan,” progress report. [CRISAT, Economi Program, P; {A.P.), India.



Table 6. Data Relating to Private Costs of Land Use Before and After Land Reforms: Selected Yillages of

. . )
Western Rajasthan, 1950-65, <
Pre-fand Post-land Presland Post-land . LR
reforms reforms ! reforms reforms g
. (1950-51) {1964-65) ) (1950-51) {1064-85} =3
Better cropland : Graang fand : . C.:
{chahi} o : {gochar} '3
Pear millet yie) : Grazing tax : z
kghay . . 520 ) 520 (Rs/animal) 1.25 0 =8
Times cropped in - _ Other livestock-
Syears o 4 s related levies/
Land rent d : penalties :
(Rs/ha) : 83 6 {Rs/household) 23 -0
Submarginal land : Valve of contri L :
{barani) : ) bution 10 protec- :
Peart miller yield tion/mainienance ~E
(kg/ha) 200 Co 200 - of pastureftank, etc. :
Times cropped in ’ {Rs/household) 18 -0
‘ a
Syears - : 2 B 3 Animal-product
Land rent b : . prices, e1c.©
(Rs/ha) : : 16 150 . Wool -
Pearl millet-average . . B (Rs/100 kg) 90 480
cost . - ‘ ' ‘. Ghee -
of production - ) . (Rskg) o 5 - 18
(Rs/ha) N 285 ) Milk
(Rs/litre) - N.A. 0.60
NOTE: Morgy values calculaed a1 197677 prices, . .
a . .
b Frequency of cropping due to the practics of periodic fallowing of lmd. This slso indicatcs the number of times when rent (25 perccnt of crop produce) was paid during pre-land roforms period. .
Land revenue during the pre-tand reforms peticd was charged in the form of 25 percent of the grain yi-.!ci of the plot whenever it was cropped. The anmual vent has boen cabeulated by multiplying the money
value (at 197677 prices) of crop sharo by mumbes of years when lnd is cropped and dividing by five. Land reforms fixed the land reveime ona permanent basis at a much lower rate, a3 indicated in the tablc.
[ . ) N
Prices as obtained in the villages. ’ -~
ot

SOURCE: Jodha, cited in note 15. Details relaws tc a uster of three villages in Nagaur district. Daza were collected from village recoeds anciim:wiews during fiold work in 1963-66 ¢see Jodha, cited in note 5),
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ernment for this purpose. The main reason for the ineffectiveness of
Panchayats, despite their domination by ex-fendal landlords in some
cases, is that they were neither as authoritarian as Jagirdars, nor bold
enough to take hard decisions (such as imposing taxes) that would dis-
please their voters.

Over-exploitation and depietion of common property resources re-
sulted largely because there was (and remains) no private cost to using
these resources, Esumates based on detailed investigations in some vil-
lages of Nagaur district’” indicate that prior to land reforms the animal
grazer had to pay Rs 41 per houschold in cash or kind (at 1976-77

" prices) plus Rs 1.25 grazing tax per animal per year (at 1976-77 prices;
US $1 = 12.50 Rupees). After the land reforms this cost was reduced to
zero (see Table 6).

_ Population Growth

Increased population pressure is widely considered an important contrib-
utor 10 shrinkage and depletion of common property resources. The rela-
tive resotirce scarcity created by increased population density is thought
to induce privatization of resources for reasons of efficiency and internal-
ization of gains from resource use.'® In the case of the arid zone of
Rajasthan, however, the role of population in the decline of common
property resources docs not appear to be dominant. Although no long-
ters Tecords are available to.measure the relationship, scattered and cir-
cumstantial evidence supports this view.

In the arid zone as a whole, population grew from 3.6 million in
1901 w 10.2 mittion in 1972, a growih of 183 percent. This is a greater
increase than that registered for Rajasthan State, 150 percent, or for India
as a whole, 132 percent, during the same period. ' However, there are no
data on land wiilization prior to 1951 against which to assess the conse-
quences of this growth.

Privatization of common property resource in the arid zone has in-
variably meart conversion of common property resources land into crop-
Land. Hence, the impact of population growth can be judged in terms of
increase in the area of cropland as well as the decline in the extent of
eomifmion property resources. The population of the arid zone increased by
29:8:percent from 1951 to 1961 and by 27.9 percent from 1961 to 1971.
iCrapldnds increased by 50 percent and 7 percent respectively during the

‘siime:periods, The area of common property resources (on a larger base),
as-caloklated from Tiable 2, declined by around 16 percent and 7 percent
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respectively, Crude as they are, the above figures do not indicate a
correspondence between population trends and land use trends.

Historical Evidence Indirect and circumstantial evidence suggests
that traditional management systems prevented rapid population growth
from exerting a corresponding pressure on the land during Lhe fendal
{pre-land reform) period. As reported and documented by Rai,” one of
the major problems of peasants in the princely State of Jodhpur (covering
five out of eleven arid districts) was that despite substantial increases in
the peasant population (as high as 50 percent in some villages mentioned
by Rai) during 1910-40, the Jagirdars did not allow additions to cropland
from common property resources. Instead, they raised the levies from
one-fourth to one-half of the produce on the already-established and
overcrowded croplands, and proposed to charge the same (increased)
" revenue rate for the submarginal (common property resources) lands, if
and when any peasant agreed to accept such lands for cropping.

Examination of records relating to land revenue collected by

Jagirdars in our study villages also reveals an insignificant extent of con-
version of fallow land into cropland. The area of cropland (including net
sown area, current and long fallow) increased by only 1-3 percent during
1935-51. The population of the same villages increased by 43-45 percent
during this period.
~ In the face of exploitation by the Jagu’dars the peasams could satisfy
their increased demand for cropland only through reduction in the extent
of long fallow. (Boserup describes such intensification of land use in re-
sponse to population density at the global level in prehistoric umes)
However, as indicated in Table 1, long fallow represents only a small
fraction of total common property.

The terms and conditions governing the use of cropland during the
feudat period were not conducive 1o the conversion of submarginal graz-
ing lands into cropland. Most of the lands of the arid zone are sub-
marginal in physical terms and not suited to cultivation. During the feudal
period they were submarginal on econemic grounds as well. Since the
Jagirdar took one-fourth to one-half of the farm produce as rent, the
tenant's share was not enongh to compensate for the cost and effort of
raising crops on poor land. Furthermore, the Jagirdar imposed more le-
vies on crop producers than on animal raisers. Hence, despite increased
population pressure, there was not enough incentive for tenants to extend
crop farming by exploiting common property resources.

. Besides the harsh terms and conditions imposed by Jagirdars on

" tenants, the traditional occupational structure contributed to lower pres-
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sure on cropland despite increases in population. The traditional caste oc-
cupations — services and crafts under the Jajmani system and, outside it,
exclusive engagement in livestock raising, petty trading, and so on —
kept a sybstantial proportion of village populations away from the crop-
lands

Demagraphxc Factors in the Post-land Reforms Phase.

The introduction of land reforms, combined with other post-

Independence changes, unleashed the forces of population growth. The

land reforms of the early 1950s not only liberally distributed submarginal
lands (common propeity resources) to the people, they also changed the
economics of land use. Land was granted to people for annual rents
payable to the government. In Nagaur district, rent payable as crop share
to the Jagivdar was Rs 16 per hectare {(at 1976-77 prices); following land
reforms, fixed rent on submarginal lands was Rs 1.50 per hectare (sec
Table 6). The low fixed rent reficcted the low crop productivity of these
lands as compared with fertile lands in well-endowed aréas. The reduced
cost of submarginal fands, accompanied by the government's liberal ap-

proach to their distribution (partly to project a democratic image in areas
formerly ruled by feudal lords), induced people to acquire private lands at
the cost of common properly resources.

Changes in the occupational structure of villages also increased de-
pendence on, and therefore demand for, cropland. The Jajmani system
goveming patron-client relationships had tied many ruraf households to
their traditional caste occcupation (scrvices and crafts). This system was
disrupted following the introduction of the land reforms, and no substitu-
tion emerged for the zg agirdar's authiority to oversce and enforce norms of
intergroup relations.” Perpetuation of dependence on traditional caste oc-
cupations now appeared less economically attractive than farming land
available for a very nominal charge. Subsidies, credit, and other forms of
assistance available mainly to land owners under various development
programs were further incentives to land ownership, ThlS induced tradi-
tionally non-cultivating houscholds 1o acquire cropland

A litle-publicized social reform movement among low-caste crafts-
men {chamars, regard, bhambis) was another important development be-
ginning in 1949. Entire communitics gave up caste occupations
(leatherwork, weaving, eic.) — jobs that, according to the caste leaders
of Untouchables, were responsible for their lower social status.
Throughout norlhwcstcrn Rajasthan crop farming was adopted in place
of crafts.
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During the feudal period, an important category of absentee land-

lords consisted of lIand owners from the Rajput caste who worked in the
military forces of princely states. With the me¥ger of princely states in the
Indian Union during 1950-52, most of these army units were disbanded.
These people returned home to find their lands already transferred to their
tenants. The rehabilitation of these and other absentee landlords who lost
their lands during the reforms again led to distribution of lands once held
as COMMOonN Property resources.

As these examples illustrate, demographic factors have exerted in-
creased pressure on common property respurces largely through the op-
portunities for cultivation created by various provisions of the land re-

forms program. Unfortunately, the categories used by census reporis are
" too broad to be able to-quantify occupational and other shifts in a way

that would demonstrate the changes causcd by land rcforms,

Commercialization of Commumty ~Property
Resource- Based Activities

Because of the harsh desert conditions and the absence of even a minimal
transporiation network, most villages in the arid zone, until recently,
~ were physically isolated from wider markets. Whole village economies
~were subsistence-oriented. Due to improved infrastructure and
transpertation facilities, the villages are now betier linked with the market
centers. Barter has been replaced by a largely monetized economy;
visiting caravans of traders have been replaced by regular marketing
arrangements. Consequently, the subsistence requirements of producers

and local demand are no longer important determinants of demand for |

several products of the arid lands, particularly animal products,
Marketability and value of products have increased substantially, espe-
cially in the case of wool, mutton, milk, milk products, and so on. Prices
of such products, net of inflation, increased by roughly 350-550 percent
during the 15 years ending 1964-65 (sce Table 6). The resulting adoption
of sheep and goat raising (an occupation traditionally followed by low-
caste poor groups) by high-caste rich farmers in recent years has added to
the pressure on common property 1esources. = :

_ Profitability rather than concern for upkeep of common property re-
sources has become the guiding force behind the choxce of enterprises
and usage pattern of common property resources.” Privatization of
common property resources, through legal processes or illegal seizure,
and over-exploitation by increasing the namber of animals on common
property resources have been the major consequences.
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Technological Imzovatw?: The introduction of irrigation, fertitiz-
ers, and improved sced varicties has affected a few parts of the arid zone.
The most important technological change influencing the staius of com-
mon property resources, however, was the widespread introduction of
tractors. The introduction was initially supported by government subsi-
dies to farmers and subsequently gained momentum due to its commer-
cial profitability. For the region as a whole, the number of tractors almost
tripled, from 2,251 in 1961 to 8,652 in 1971,” and it has increased fur-
ther since then. In our study of the arid zone, in a cluster of six villages
-the number of tractors increased from 0 in 1964-65 to 50 in 1973-74, and
the proportion of net cropped arca to total land area mcrcased from 44
percent to 81 percent during the same period.

~ Besides the poor soils, a major constraint to suceessful cropping on
arid Iands is the shortness of the wet period required for sowing. Using
draft animals (i.e., bullocks and camels), it was difficult to sow large ar-
eas in the time available. The introduction of tractors eases this constraint
enormously, Even small farmers rgnt tractors. This has induced busi-
nessmen to acquire tractors for hire.” These practices reduce the extent of
short and long fallows and promote conversion of submarginal common
property resources into cropland.

CONSEQUENCES OF DECLINE IN
COMMON PROPERTY RESOURCES

The decline in common property resources has several implications.
Among the most significant are the long-term implications of increased
intensity of use of submarginal lands, the distributive implications of pri-
vatization of common property- resources, and the |rnpact of livestock
farming,.

Long-term Implications

Increased intensity of use of submarginal lands (i.e., through crop farm-
ing instead of animal grazing) is not a consequence of privatization of
common property resources per se, but rather of the usage practices that
accompany privatization. In the case of the arid zone of Rajasthan (unlike
the situation in Europe following privatization of common property re-
sources), privatization has invariably meant putting the land under plow.
This practice strains the limited use-capability of the land. The ex
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- pected (and in some cases already visible) consequences are soil erosion
and decline in overall crop yields. An analysis of area and production
data from the early 1950s to the early 1970s for the region as a whole re-
veals that the successive additions to the area devoted lo rainfed crops
have led to corresponding declines in yields per hectare.” The decline in
the productivity of remaining (overused) coremon property resources
was illustrated in Table 4.

Distributive Implications

Distributing common property resources to the poor deprives them of
collective gains, while improving the position of individuals who receive
the land. We do not have enongh data to assess the net gain or loss 1o the
poor following the privatization of common propesty resources. But lim-
ited evidence suggests that privatization has helped well-endowed land
owners more than the poor. As shown in Table 7, in the study villages
farm houscholds owning more than 10 hectares of land prior to privatiza-
tion acquired 59 and 62 percent of total privatized lands in the villages of
Nagaur and Jodhpur districts, respectively. On average they added more
land to their existing holdings than did poor households. Furthermore,
virtually all the common resources with more fertile soils (e.g., forest,
tankbeds, ¢tc.) were acquired by large farmers. Most of the poor received
their land following official action on their formal application. Large
farmers' principal mechanisms for obtaining common property resources
lands were either fabricating proof of title to certain pieces of land or
gaining legal recognition of de facto (illegal) occupancy.

Impact on livestock farming

Since livestock farming is the key activity sustained by common property
resources, the impact of the decline of these resources would be expected
to be greatest on this enterprise. In view of a number of other develop-
menis, however — such as improved marketing facilities for animal
products, changes in the relative profitability of different livestock enter-
prises, and institutional change facilitating or obstructing the migration of
different types of animals — it is not easy to isolate the impact of declin-
ing common property resources on livestock raising.

- Table 8 compares several aspects of livestock farming in 1963-65
- and 1977-78. The average size of livestock holding expressed in terms of
animals units has declined. This is true in the case of both small and large
farmers. The ratio of unproductive animals (young stock, dry cattle, etc.)
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Table 7. Distribution of Land Acquired 'Through Privatization of CPRs in Two Villages in Two Districts
of Western Rajasthan

Average size of land holding per household before and after new land

acquisition
Nagaur Jodhpur
Size of land holding prior Percent of Percento
-to new land distribution (ha) Before Afier new land Before - After new land
(ha) (ha) acquired” (ha) (ha) acquired
- None 0 2.8 13(-) ' 0 3.1 : 11
Upto§ 3.9 5.4 01y 36 . - 55 : 13(-)
- 5-10 ' 7.8 . 1ns 12(-) 8.2 10.2 - 9(2)
10-15 : 12.6 19.6 25(27) - 131 209 23(32)
. Above 15 25.5 35.1 3463) . 205 - 304 39(58)

ROTE  Data were collecied dunng the Tirst phase ol 11e]d work (1963-64). They relate to one village each in Nagaur and Jodhipur districts. 1otal number o
; households and area involved in the Nagaur village are 281 and 74 (ha), respectively; the corresponding figures for the- Jodhpur village are 307 and 7
(ha), respectively. The table excludes a few cases in which land went to people from neighbouring villages; hence the percentages do nat sum 1o 100,

Figures in parentheses indicate the percent share of each group in superior type of CPRs privatized, including forest lands and areas near watering points

et¢., that have good soils. They are not submarginal lands,



‘Table 8. Changes over Time in Lwestock Farming in Two Villages in Two Districts of Western Rajasthan,

1963-78
Nagaur Todhpur
1963-65 197778 1963-65 1977-78
Small Large Small Large Small Large Small Large
Ttem farmers farmers farmers farmers farmers farmers  farmers farmers
Average size of livestock holding ‘ . .
(animal units} 15 13 13 9 16 14 15 9
Share of sheep/goats aruma.l units _ -
(percent) 38 6 42 22 40 -9 46 31
Proportion of buffalo in milch stock L o
(percent) 5 23 13 46 6 27 - 15 51
Unproductive animals per producuvs - '
animal (no.) .7 4. 6 2 5 3 5 ) 1
Cattle regularly stallfed (except in ' .
monsoon) {percent) 6. 25 11 49 5 23 18 57
Propertion of animal grazing - :
days depending on CPRs (percent) 81 59 76 31 83 62 76 29

NOTE:  Data relate to one village in each disteict. Details of the first four items relate to the whele village, while the last two uems relate 10 sample households.”

The details of only 1W5 fantiing groups arc presented to indicate the contrast or comparison.

* Those owning up to 5 hectares of land.

Those owning 10 or more hectares of land.

YIMOIS wonmmdo, 4
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to productive animals has declined. The extent of stall feeding has in-

_creased, while the dependence on common property resources for graz-
ing has declined. These changes are more pronounced in the case of large
farmers. Such changes could be attributable to both the decline of com-
mon property resources and the increased commercial importance of ive-
stock farming. Discarding of unproductive animals and greater emphasis
on stall feeding help improve efficiency and profitability of livestock
production. ;

Of the remaining two indicators of change shown in the table, the in-

creased proportion of buffalo is surcly a result of improved mechanisms
for milk marketing. Buffalo milk fetches a higher price than other milk in
these villages because of its higher fat content. The increased proportions
of sheep and goats in livestock holdings are a response to a decline in
common property resources and to higher wool and mutton prices. Cattle
find it difficult to graze in the poorer quality common property resources,
but sheep and goats can manage. Similarly, it is casy for sheep owners to
migrate: they are welcome in the canal areas of Punjab and Haryana for
sheep penning. Cattle owners do not have this opportunity.

CONCLUSION

The process of change described in this paper suggests that well-inten-
tioned public programs like land reforms can deprive a region of its com-
parative advantage in a key economic activity (in this case, livestock
farming). Privatization raises the cost of livestock raising and, hence,
erodes the region's comparative advantage. The adjustments to the de-
cline in common property resources in Rajasthan suggest the directions
that will characterize the future of livestock farming in the region. The
continuing shrinkage and degradation of common property resources is
likely to force further reductions in the size of livestock holdings and
changes in their composition. This has already happéned to some extent,
as indicated by the decline in the number of cattle and unproductive ani-
mals and the increased emphasis on sheep and buffalo raising. Another
likely consequence is increased dependence on stall-feeding of cattle and
a greater incidence of seasonal out-migration of shecp. However, the
lasting consequence of all these changes could be the erosion of compara-
tive advantage that the arid zone enjoys in livestock farming.
Another conclusion from this study relates to the future of common
.property resources in general. Considering their several advantages —
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such as promoting the economic activity best suited to the natural re-
source base of a region, sustaining the rural poor, and ensuring the use
of arid lands according to their capabilities — there is a strong case for
protecting and developing common property resources. A government
strategy along the following lines might reverse the trends illustrated in
this paper; a strict ban on further curtailment of common property re-

sources through privatization; regulated use of common property re-
sources, achieved by introducing some element of private cost for the
users; and designation of common property resoutces as a source of rev-
enue for the Panchayats, to induce them to conserve and systematically
manage them as productive resources.
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1. See Garrett Hardin, "The wagedy of the commons," Science 1962,
No. 859 (1968)

2, For dlffcrmg opinions on resource depletion in developing coun-
tries, see C.F. Runge, "Common property externalities; Isolation, assur-
ance, and resource depletion in a traditional grazing context,” American
Journal of Agricultural Economics 63, no. 4 (1983); S. Sanford,
Management of Pastoral Development in the Third World (London: ODI-
John Wiley and Sons, 1983); and R, Repetto and T. Holmes, "The role
of population in resource depletion in developing countrics,” Population
and Development Review 9, No.4 (1984). :

3. Studies comparing livestock farming to crop farming in Rajasthan
arc found in Agriculture and Livestock in Rajasthan (New Delhi: National
Council of Applied Economic Research, 1965); and in N.S. Jodha and
V.5. Vyas, Conditions of Stability and Growth in Arid Agriculture
{Gujarat, India: Agro-Economic Research Centre, Sardar Patel
Univessity, Vallabh Vidyanagar).

4. For further discussion of resource ownership by village communi-
tics, sce A.E. Nyerges, "Pastoralists, flocks and vegetation: Process of
co-adaption,” in Desertification and Development: Dryland Ecology in
Social Perspective, ed. B. Spooncr and H.S, Mann (London: Academic
Press, 1982); and W. Weissleder (¢d.), The Nomadic Alternative
(Chicago: Beresford Book Service, 1978).

5. See N.S. Jodha, "Capital formation in arid agriculture: A study of
resource conservation and reclamation mcasures applied to arid agricul-
ture," Ph.D. Thesis, University of Jodhpur (1967).

6. Field visits during 1973 were in conncction with the preparatory
work of the World Bank's project proposal for drought-prone areas. The
1977-78 round of ficld work was conducted on behalf of the
International Crops Research Institute for the Semi-Arid Tropics
(ICRISAT). The main objective was o examine the extent and type of
farmers’ group action in watershed-based pastare development promoted
under the Drought-Prone Area Program (DPAP) and in milk marketing
cooperatives promoted under the Operation Flood Project.
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7. For furiher description of animal watering points, see Socio-
Economic Survey of Livestock Breeders in Anupgarh-Pugal Region of
Western Rajasthan (Jodhpur CAZRI, 1965); sce atso Jodha, cited in
note 5.

8. The purpose of the study was to compare the walering poinis with
Tanka (underground watcr storage tanks) tried by CAZRI in its range-
land development and management experiments at 52 locations in differ-
ent -arid districts. Findings are described in M.C. Prajapati, N.S.
Vangani, and L.D. Ahuja, "In the dry range lands of western Rajasthan
"Tanka' can be the answer," Indian Farming 22, No. 11 (1973); and in
L.D, Ahuja and H.S. Mann, "Rangeland development and management
in western Rajasthan,” Annals of Arid Zone 14, No. 1 (1975).

9. ‘Tractorization is discussed in N.S. Jodha, "A case of Lhé process of
tractorization,” Economic and Political Weekly (Quarterly Review of
Agriculture) 9, no. 52 (1974).

10. These studics, conducted by CAZRI arc discussed in M. Prakash
and L.ID. Ahuja, "Studics in different range condition grasslands in west-
ern Rajasthan,” dnnals of Arid Zone 2, nos. 1, 2 (1964); and in K.A. .
Shankarnarayan, "Impact of overgrazing of the grasslands,” Annals of
Arid Zone 16, No.3 (1977).

11. Minor variations existed from place to place, especially in Khalsa
villages — those dxrcclly under the administration of rulers of prmcc]y
states., .

12, For further discussion of regulations imposed on users of common
property resources, sce' H. Singh, "Caste and Kisan movement in
Marwar: Some questions to the conventional sociology of kin and casle
Journal of Peasant Studzes 7 No.1 (1979).

13. See R, Rai, Akal Kashta Niwarak (in Hindi), report on famine-
scarcity eradication to the Counscllor of Jodhpur State (Bali [Marwar]:
Shri Ragunath Ayurvedik Pharmacy, 1942); and Singh, cited in note 12.

14. Agriculture in the arid zone is discussed in N.S. Jodha, “Society
oriented pattern of arid agricullure,” Indian Journal of Agricultural
Economics 21, No.4 (1966). - ‘
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15, These investigations are analyzed in N.S. Jodha, "The operating
mechanism of desertification and choice of interventions,” in Arid Zone
Research and Development, ed. H.3. Mann (Jodhpur Scientific
Publishers, 1980).

16. See Y. Hayaml and M. Kikuchi, Asian Village Economy at the
Crossroads: An Economic Approach to Institutional Change (Baltimore:
The Johns Hopkins University Press, 1981),

17. See S.P. Malhotra, Socio-Economic Structure of Population in Arid
Rajasthan (Jodhpur: CAZRI, 1977).

18. See Rai, cited in note 13.

19. Ester Boserup, The Conditions of Agriculture Growth: The
Economics of Agrarian Change Under Population Pressure (Chlcago
Aldine, 1966). :

20. See A.B. Bose and N.S. Jodha, "The Jajmani system in a desert
village,” Man in India 45, no.2 (1965).

21. See Jodha, cited in note 15,

22. Goat and sheep raising is discussed in K.A. Ram, Mruthyunjaya,
G.V.S.R. Krishna, and D, Goyal, "Growth of goats and sheep in
Rajasthan desert: Analysis and implications,” Agricultural Situation in
India 38, No.10 (1984).

23. See N.S. Jodha, "Market forces and erosion of common property
resources,” paper presented at the International Workshop on
Agricultural Markets in Semi-Arid Tropics, ICRISAT Center, Patancheru
(A.P.), India, 24-28 October 1983; sce also Jodha, cited in note 15.

24. Tractorization is discussed in H.S, Mann and J1.C. Kalla, "Asset-li-
ability imbalances in agricultural sector of the Indian arid zone,” ICAR,
Deseriification and its Control, presented at the UN Conference on
Desertification, Natrobi, Kenya, 1977,

25. See Jodha, cited in note 9.
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26. See N.S. Jodha, "The role of administration in desertification: Land
tenure as a factor in the historical ecology of western Rajasthan,” in
Spooner and Mann, cited in note 4, ’
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THE PRIVATIZATION OF
'THE COMMONS: |
LLAND TENURE AND SOCIAL
FORESTRY DEVELOPMENT IN
AZAD KASHMIR

Michael M. Cernea

In the everyday jargon of deveclopment practitioners the term "social” is
almost never used to describe sectoral agricultural programs. The one -
conspicuous exception is “social forestry development.” Who introduced
the term "social™? And why this uncxpected exception? In other words,
what is social in forestry?

My attempts to trace this term (o its origins and to discover its first
user have not been successful. But a farge, if imprecise, consensus has
developed as to its meariing. The many references 10 social forestry pro-
grams explicitly recognize that these projects are designed to trigger cul-
taral change in the behavior of large numbers of people with respect to
the planting and protection of trees. In other words, these programs are
deliberately dirccted (or are assumed (o be directed) not merely toward
the vltimate end of growing more trees, but also toward influencing a
crucial intervening varigble: people's behavior toward trees,

Successful social forestry development, however, cannot result from
behavioral change and individual initiatives alone., Social and behavioral

-aspects should be understood in a broader sense, including collective ac-
tion, institutional development, and the establishment of enduring social
structures that will activate and organize the behavior of individual actors.
In this chapter [ address institutional and sociostructaral issucs i social
forestry development. I argue that aliernative forestry development
strategies must be based on specifically tailored institutional and so-
ciostructural arrangements and on alternative units of social organization.
A clear sociological understanding of what type of social organization can

-act to sustain specific sylvicultural strategies is mandatory. Such social
structures or units may alrcady exist and merely need to be strengthened

188
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and mobilized, or they may have to be established and organized.

Examining these variables in their practical embodiments rather than
exclusively in conceptual terms, the first part of this chapter analyzes the
anatomy of a real case — its objectives and its defects, particularly in re-
lation to land institutional arrangements and the potential for community
action. The second part resumes the conceptual discussion of some
structural and institutional variables in forestry strategies. In particular, it
analyzes collective versus individual innovation and describes various
units of social organization capable of being social actors tn forestry
management and development programs.

‘A SOCTAL INNOVATION
AND ITS PREMISES

Although commercial and industrial forcstry projects are not a recent in-
veation, social forestry projects are. In the conventional type of forestry
devclopment, large corporations or government agencics hire workers to
establish or expand plantations on large tracts of tand that busincsses and
agencies control; the wood is harvested for use in industry or construc-
tion. The new approach, social forestry, is to induce a large number of
small farmers systematically to plant fuelwood tree on their own lands,

The social innovation of these programs appears formidable indeed
in the light of the long history of the traditional, patterned behavior it is
supposcd to change. Farmers across meridians have generally counted on
natural regeneration of trees 1o meet their firewood and construction
needs, without systematically planting trees for fuclwood. The major ex-
ception was fruit trees, which have long been planted as part of various
production strategies.

*That large-scale behavioral and cultural change is needed to mt.cnsxfy
reforestation has gradually come 10 be recognized. Several factors under-
score the urgency of the problem. The world’s general energy crisis has
suddenly turned the spotlight on the old fact that the majority of hu-
mankingd still uses firewood as the main cheap source of everyday en-
ergy. Fuelwood shortages of almost crisis proportions have already
struck many countries or extended regions of them, particularly in Asia
and Africa. And there is a growing awarencss that the current use of for-
est resources and people’s behavior towards fuelwood trees, without
new planting, could lead ultimately to more massive deforestation and
possibly a worldwide fuclwood scarcity, with dramatic human and envi-
ronmental consequences in the not 0o distant future,
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One of the responses to that increasingly ominous threat was the ad-
vent of what are called social forestry programs and policies. Such pro-
grams were proposed in the Forestry Policy Paper issued by the World
Bank in 1978, as well as in several recent statements and policies by
other development agencics in different countries. The social foresiry
projects already launched are in essence financially induced programs for
the massive planting of fuclwood trees.

The social innovations fostered through such policies are two-
pronged. They attempt both to change the pattern of management of ex-
isting forestry resources, by involving large groups of people in conser-
vation and managément activities, and to stimulate the wide-spread adop-
tion of a "new" productive activity: the systematic planting of trees for
fuel, as opposed to the age-sanctioned gathering of naturally grown fire-
wood.

Several social condilions are necessary if these innovations are to
succeed. This chapter discusses a few of the substantive social prerequi-
sites for every social forcstry program, whether they are explicitly identi-

- fied or ignored. Financial investments alone cannot make the program a
success. These prerequisites often go beyond the dynamics of individual
adoption of innovations regarding trec-growing to the more complex pro-
cesses of collective adoption. Although adoption of innovations by indi-
viduais has been the subject of an entire stream of sociological research
spearheaded by Rogers and others, the collective adoption of innovation,
as correclly pointed out by West, has received far less attention.” Yet
processes such as reforestation, environmental protection; watershed re-
habilitation, and in general the group management of natural resources
require sociologists to be more concerned with the dynamics of collective |
behavior and with the prercquisites for the systematic diffusion of collee-
tive innovations. -

Central among these. social prerequisites is the existence of a unit of
social organization or a structure capable of sustaining an innovation,
Financial inducements alone, however important, are not sufficient and
their impact is not antomatic. Other social factors whose functions must
be recognized include purposcful patterns of social organization for con-
serving natural resources or for producing new resources, existing land
tenure systems that are either conducive 1o or restrictive of the given in-
novation, ownership rights to and distributive arrangements for the
newly developed resources, authority mechanisms for collective deci-
sion-making and for mobilizing group (or even individual) action, social
perceptions and attitudes, political power that affects the distribution of
gencrated benefits, and the influence of cxternal change agenis.
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It is often not properly realized in the planning of financially induced
social forestry programs that consideration of these factors has to be wo-
ven into the very fabric of such programs. The penalty for ignoring them
is failure. This is not to say that the recipe of how to incorporate them is
readily available. It has yet to be produced. Both practitioners and action-
oriented social rescarchers have to cooperate, search, test, predict, verify,
monitor, learn, redesign, and resets. But this does not mean that th