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Ar wverall strategy that has been proposed for the improvement of sermiarid tropical
{54 1) crop production is integrated land and water management for cropland
development on a watershed basis (Kampen 1950, Krantz et al 1978). Research at
the International Crops Rescarch Insititute for the Semi-And Tropics (ICRISAT)
has focused on small watersheds. which would usuvally involve the land of more than
o farmer in areas with operational boldings and field sizes similar to those of
southern SAT Incha (‘Tables | and 2).

Modeling work and cconomic analysis at JCRISAT have strengthenzd this
expvectation, pointing for example to watersheds of 8-16 ha as a size likely to be
coeonomictl for developiment on Alfisols and under rinfall and rconomic conditions
strnilar to those ncar Hyderabad during the late 19705 (Rvan et al 1980, Ryan and
Perowra 1980). Small watersheds chosen as sites for experimental development in the
vilinges Aurepalle, Shirapur, and Kanzara were close to this size range and com-
priscd the land of §, 12, and 14 farmers (Table 2). These circumstances mean that an
und« rstanding of conditions for group action among farmers is needed for small

Table 1. Owned land of farmers® sampiled in 3 villages of southern semiarid tropi-
cal Indig..!975-76 CrOP BEASON.

Aurcpallc Shirapur Kanzars
Mcan land area (ha) 6.0 5.0 55
Median (hs) 2.6 5.0 3.1
Range (ha) 0.3-38.6 0.B-14.2 0.8-28.4
SD 8.3 3.3 6.2
cv 138 66 113

‘Llndownm in ICRISATs village lcvel studies (Jodha et al 1977). Sample size:
Augepalle = 29, Shirapus = 30, Kanzara = 30,
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Table 2. Field size data from small watersheds salected for deveiapment in 3 vit-
lages of southern semiarid tropical India, 1978-79 crop season.

Aurepalls  Shirapur Kanzan

Farm owners per watershed (no.) [ 144 144
Ay fleld size (ha) 35 1.2 1.4
Total watershed ares (ha) 17.7 16.8 19.9
Fields (no.) by size (ha)
0.1.1.0 1 7 8
1.1.2.0 1 3 2
2.1-5.0 2 2 2
5.1 and above 1 0 1
9n two cases in Shirapur and one in Kanzara, two members of a family hold tie

to pactions of the same fleld.

watershed development.

Identification and understanding of anthropological conditions for group action
have been a major research focus in [CRISAT's economics program since the fatter
part of 1976. Approaches have included study of the literature regarding coopera-
tion for agricultural production, examination of particular cases from India. and a
study of relevant anthropological work on group size and function (Doherty and
Jodha 1979, Doherty 1980). We also analyzed on-farm experiments in watcrshed
development, begun in 1978-79 and carried through the 1980-81 season, by stalt vl
ICRISA s [arming systems research program and economics program in collabi-
ration with Indian institutions. In this paper we analyze cases of cooperat.un
involving well ownership in the same three southern Indian villages where the sn:ll
watershed development projects were conducted. Some results of the on-farm
experiments are also noted.

From the anthropological part of this work, we concluded that two distincs types
of cooperative behavior can be discerned in human groups. Knowledge of thase
types of cooperative behavior ¢an be applied along with knowledge of the r.lui.ve
sizcs, longevity, and appropriateness of tasks for human groups under ditferent
conditions (Doherty 1980). A summary statement of the two types of coopurative
behavior, as well as appropriate group size, follows:

Rule-based behavior can be observed in individuals, small groups, or
large groups. Predominantly passive and persisting over the long term,
rule-based behavior is in principle predictable and invariant, although
the rules themselves may change from time to time. Effective, long-term
rules are most often generated and sanctioned by relatively large groups.
Decision-based behavior requires management judgments and will cal!
for different actions at different times. This behavior is situationaland is
cffectively performed by individuals, or by small groups that cohere only
for the short-term, decision-making task at hand. Such small groups
may have a cross-culturally optimum size. They cancohere over the long
term and make repeated, variable management decisions only if they
have the strong and continually reinforced, rule-based sanctions of a
large group or of an active, well-organized administration to suppott
them. Decision-based activity may weigh the application of potentially
conflicting rules or it may deal with areas where no rules apply.

We believe that, along with the results of land and water management experiment:
and of economic analysis, such conclusions can be important in the design an
large-scale implementation of technology and programs to improve agricultura
resource use in the SAT on a small watershed basis.

MULTIDISCIPLINARY RESFARCH AND THE BOLE Of ANTHROPOLOGY AT ICRISAT

Studics of how improvements to land and water management in SAT areas can tu
made on a watershed basis show how multidisciplinary research is conducted &
ICRISAT, and how anthropological work contributes to such studies. The twe
studies on which details are given are 1) a special investigation focusing on unadmi
nistered, cooperative use of wells by farmers in southern SAT India, and 2) experi
ments in small watershed development in farmers' fields in the same area.

At the time work on small watershed development technology was initiated a
ICRISAT, there was no anthropologist on staff. Scientists in the economics pro
gramand farming systams eesearch program were agreed, however, that problems o
social organization and group action could be expected in on-farm contexts becaus
the proposed technology would be area-based rather than fiekd-based and wouk
involve the fand, resources, and interests of more than a single farmer. It was feit tha
knowledge about possibilities for and limits of group action would be necessary
evenina rescarch station context, for proper design, development, and evaluation o
the technology. On-farm trials were planned for an early date, and it would b
necessary to have an anthropologist as a member of the on-farm team to participat(
in analysis of furmers® assessments of the watershed-based technology.

An anthropologist was recruited in the economics program to work primanily or
problems of group action connected with watershed development,

Initially, a joint anthropological and economic analysis was made of theoretica
literature and of Indian case studies of cooperative action by farmers (Doherty an
Jodha 1979). This 1976-77 study was followed by 2 more detailed examination o
anthropological literature (Doherty 1980). Agronomic tests on farmers' fiekds wer
begun during the 1978-79 agricultural scason to prepare the way for field testing |
modified package for small watershed development the following season. Thes:
studies were the joint work of scientists from ICRISAT and from member institu
tions of the Indian Council of Agricultural Research. The studies of cooperatiol
involving wells were carried out during 1979-80.

On-farm studics are a4 particuliarly important arca in which ICRISAT researcher
from differeat disciplines and programs combine thair efforts, within & commor
framework, to focus on solutions to problems of SAT farmers. An importan
context {or this cooperative, multidisciplinary research at the ficld level has been thy
village level studies program (VLS) (Jodha et al 1977, Binswanger and Ryan 1980)
which were initiated in 1975 by members of the economics program in cooperatiol
with agricultural universities of Andhra Pradesh and Maharashtra States. T
studies have been expanded recently with the collaboration of the asricultura
universities of Gujarat and Madhya Pradesh, as well. The studies are designed *:
cnable analyses of farming practices and problems from a wide range of ===
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da from a stratified, random sample of farm and labor househOlds in villages
typical of Indian SAT sub-regions. The study villages have been envisioned from the
first as areas where a wide range of on-farm experiments is possible, from evaluation
of existing practices, through biological and physical observations, to the experi-
mental testing of particular technologies such as watershed development.

The initial study of anthropological and economic material regarding group
action was a cross-disciplinary effort similar to work on rainfall runoff modeling
begun at ICRISAT in 1975, In each case, researchers from different disciplines
pooled their insights and knowledge to suggest answers (o a technological problem
concerning ICRISAT as a whole. From preliminary results, different follow-up and
investigations were suggested. In the group action study, it was clear that two sorts of
studies would be needed, One would be on-farm experimentation, which woyld
involve researchers from a number of disciplines and farmers in the field application
and evaluation of technology designed according to hypotheses about what would
be agronomically, economically, and organizationally successful,

It was clear to the anthropologist, the economists, and others concerned with the
farming systems research and economics programs that additional disciplinary,
focused studies would be necessary to resolve questions raised by the early group
action studies. Such special purpose studies would also be needed if ambiguit:es
likely to arise in the results of the on-farm work were to be resolved. These
considerations led to the studies of indigenous cooperation around wells.

The data for the study on wells reported here were collected by an anthropologist
and two assistants as part of a general data-gathering effort on a variety of problems

with which ICRISAT is concerned. The data are evaluated here by a group of

authors, including researchers in land and water management. The land and watet
management strategies proposed for SAT arcas are given in Appendix 1. An
anthropological evajuation of the strategies, based on the analysis in this paper, it
given in Appendix 2.

SOME MEASURES FOR WATERSHED DEVELOPMENT IN THE SAT

In an agricultural sense watershed development means the conservation, improve-
ment, and use of soil and water resources in a given drainage area for increased crop
production. Development may or may not involve areas used for trees and grass-
land. This depends upon the demand for different products and upon the nature of
the resource base. Natural resources include soils, subsurface geology, rainfall with
its runoffl and drainage patterns, and groundwatcr and surface water. Water re-
sources may include aquifers and rivers, which may not depend wholly upon
precipitation in the particular catchment. One can envision a variety of resource usc
and associated problems. Where rainfall intensity and surface and subsurface
drainage limit crop production, improvement of land drainage should form a major
portion of watershed development. Periodic drought stress often limits crop produc-
tion in the SAT; in such areas, water conservation and water storage as groundwater
or in surface reservoirs assume great importance,

Watershed development research at ICRISAT in Patancheru, near Hyderabad,
India, is designed to identify principles that can be used to develop profitable,
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intensive furming xﬂm for arcas with low and seasonally concemtrated rainfall
and with rclatively infertile, tropical upland soils. Work has focused on improved
land and water management suitable [or small watersheds (3-15 ha). Broadbed-and-

furrow cultivation on a slight grade has been used to improve rainfall infiltrationand

storage in the soil profile, while still providing surface drainage, Runoff is conveyed
through grassed waterways and collected in small storage reservoirs or ponds
arranged in series o recapture overflow,

This approach to witershed development and resoturce use has performed well in
experiments at W RISA T and clerwhere, The techmgue may be particularly useful
in promating intensification of cropping in some deep Vertisol arcas of India where
rainy season fallowing is commuon ( Binswanger et al 1980), In some of these areas,
drainage problems can prevent cropping in the rainy season, Broadbedsand furrows
could alleviate the drainage problem and still allow significant amounts of soil
profile moisture to be carried over into the dry season.

A 70-year simulation shows that on Alfisols under conditions such as those at
ICRISAT, the optimum sizes of sma!ll watersheds are from 8 to 16 ha, if runoff is
impounded aml pumped to irrigate 4 second, postrainy scason crop (Ryan et al
[980) Watcr use 15 improved by maore flexible decinons on cropping pattern,
planting date, and irngation pattern in response to seasonal and market variations,

On Vertisols. with better moisture storage and less runoff, the economics of ponds
scem less attractive  This situation becomes more pronounced the lower the rainfall

and the deeper the Vertisol (Ryan et al 1980). A hetter understanding is needed of the
potential for runoff collection and use on different soils under different rainfall
regimes,

BACKGROUND TO FIF] D INVESTIGATIONS IN GROUP ACTION

The suggesnion that sunoff collectad in ponds be used for supplementary irrigation
on small, upland crop watersheds riases many questions. What are the organiza-
tional, physical, and economic feasihilities of this upland crop system vs collection of
runoff intanks for gravity irrigation of paddy rice? (The common South Asian term
tank refers 1o tradit:onal reservoirs with carthen dams for collection of runoff. These
can have catchiments varving greatly in size and irrigate from 10 to 100 ha or more.
What would be the returns o ponds {or supplementary irrigation of upland crops, vs
returns to wells? Could percolation ranks be built mare profitably to recharge
groundwater wnd improve the vield of wells? The hydrological, agronomic, and
CEONOMIC answers to thea: apd ather gquestions, as well as the fortmulation of the
questions themselves, will be location speailic

In all cases, howeser. one can expect (questions to arise about the social organiza-
tion of ownership and use of such irngation facilines. Therefore this paper concen-
trates not on any particular situation in any given area, but upon the derivation of

social organizational principles that can be applied along with physical, biological, |
and economic principles. Ponds could be desirable from other viewpoints, but one

must also be able to decide on the most efficient system of ownership and manage-
ment, and be able to judge whether such a system can be instituted. The type of social
organization required will vary not only according to the nature of the resource but
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-according to the desired results, It will be defined in part and limited by cross-
cultural, social, and cultural elements.

Data in Table 1 are on farmer-owned land in three villages (Aurepalle, Shirapur,
and Kanzara) of the southern Indian SAT. For situations in which median holding+
are 2.6, 5.0, and 3.1 ha, optimum watershed sizes of 8 10 16 ha seem too large for
most farmers to develop profitably on their own. Actual plots suitable for smail
watershed development are often much smaller than farmers’ total owned ascas
(Table 2). This is duc to diversification of holdings by soil and location as a 1nsd
avoidance mechanism, and to fragmentation of lands at inheritance. From the dat..
in Tables 1 and 2, one could expect to encounter small watersheds owned by groups
of 2-10 farmers if one were to begin a small watershed development program in arcax
of similar ownership pressure on agricultural land. If the farmers who own the ficld-.
on these small watersheds were to develop them in common and build collection
ponds for supplementary irrigation, they would have to cooperate over the long tu: 11,
and make many seasonal decisions regarding water use and maintenance.

In such a situation we need to know if there are rules. particularly cross-cultural
ones, for cooperation in small groups, We then need to know, based on an under-
standing of such rules, the potential for cooperative ownership and managemeni of
ponds on small watersheds. In two earlicr papers about cooperation among farmers,
4 concept of matching appropriate group size and function was developed (Doherty
and Jodha 1979, Doherty 1980). On the basis of a comparative ethnographic view,
onc could hypothesize that small groups of unadministered. independent individuals
are likely to be most effective only as short-term task groups, while much larger
groups are likely needed to support social mechanisms for continued, variable
decision rnaking. and for drafting and enforcing impersonal rules. Both papers also
hypothesized that individual and group interests would have to be served. Ths
would be particularly impontant where individual farmers are independent decision-
making agents,

Bascd on the general hypotheses regarding group action, a specific hypothesis was
advanced regarding farmers' preference for ownership and operation of ponds and
similar facilities. This hypothesis stated that farmers would prefer individual owner-
ship of small sources for supplementary irrigation (Doherty 1980).

a7
{ramtal! rejz*vely dependable)

kol Dstzict
\[ahdracktea State

Karcara Vilage

Deep and mediem <deep Verlisols

Steaatlow 374 ~edmm-leep Ver-
Madhya Pradesh State

tisols
Scrghum, oetten, groundnut,

rainy seasen THies
Vidarbhs reqien of Maharash-
tra and nesghboring parts of

- tlargely well :rigatwen)

0.7

largely well irzigatson)

691

(rainy undcpendahle and received
in two distinet phases dutng

1ainy seasen)

Shirapur Village

Sholapur Dheerice
Maharashirs State

Pustzainy scacon sghum, pear!

ntillet, groundnut, pulses
“Scarcity zone” of Maharashtra

and Karnataka on the western,
centeal, and wuthern Deccan

Plateau

Mahbubnagar District
Aurepalle Viliage
145 °
{tank and well irrigation)

Andhra Pradesh State
rainy season pulses, paddy

on irzigated lands
Alfisol iracts of the castern

Sorghum, groundnut, <astor,
Deccan Plateau

Shallow and medium Alfisals
m
(bimadal rainfatl)

ORGANIZATION OF THE USE OF OPEN WELLS FOR IRRIGATION

Data on ownership and management of wells were collected to provide a partial test
of the hypothesis that farmers would prefer individual ownership of small sources
for supplementary irrigation.

The cases to be considered are the rules for ownership and management of open
wells found in the same three villages where the experiments in small watershed
development are being carried out. These villages are also located in the threc
districts where ICRISAT village-level studies (VLS) are being conducted (Jodha et
al 1977). Background on the areas in which the villages are located is given in Table
3

Table 3. Features of village-level studies districts, semiarid tropical India (adapted from Jodha e¢ at 1977,

Cropped area irrigated (%)

Av annual rainfall (mm)

Important crops
Reglons represented

Soll types

" Only those wells in which a VLS respondent either shares or has full ownership
rights are discussed (Table 4).
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Tuble 4. Well ownership among village-level studies (VLS) respondents in semi
arid tropical India, 1979-80 agricultural sesson. "

Aurepalls Shirapur Kanzan
VLS wells® (no.) 23 18 16
VLS wells used
no. 17 12 11
% 74 67 (1]
VLS respondents with at lesst a
share of well ownership
no. 19 17 13
% 48 43 33
VLS respondents (no.) with an 7 2 3
interest in more than one well .
Av well share size among VLS 0.67 0.46 1.00
owners” (%)
Av cumulative well ownership 0.81 0.49 1.23
among VLS well owners (%)

9All wells for which » VLS respondent was sole or part owner during the postrainy
agricultural season of 1979-80. There are 40 sample families in each village, 30
depending mainly on farming for their income, and 10 depending mainly on agri-
culturs} labor. The 30 farming families are d:gwn 10 each from large, medium, and
small landholding groups (Jodha et al 1977). ?Includes active and inactive wells.

The most wells are in Aurepalle where the rainfall is low, there are many good
aquifers, and an extensive system of tanks and bunds has the effect of recharging
groundwater. Many of the Aurepalle wells are old, having heen dug several gencra-
tions ago. before diesel or electric pumps were available. In Shirapur, presumabl
because of low and undependable rainfall, there are many wells despite extensiv:
deep Vertisols that are highly water retentive. Kanzara has the fewest wells; raintall is
higher and relatively dependable. The shallower soils in Kanzara are underlain by
racky substrata that do not provide high yielding, shallow aquifers. Many Kanzar.s
wells have been built since the early 1960s when dicsel or electric power for pumpine
began to be widely available and the government began subsidizing loans for we!!
construction and the purchase of pumps. Differences in rainfall, cropping patterns,
soils, and subsurface geology likely influenced the patterns of well ownership in the
three villages.

The high incidence of overall well ownership in these three villages is striking At
the time of the study. wells were the primary source of irrigation in these villages

The average number of owners per well and the average number of active owncrs
per well (Table 5) suggest that small groups do form themselves around these
organizationally independent sources of supplementary water. Many wells b
been under shared ownership for several generations: most changes in ownershup
seem to occur through inheritance. Pumps are also owned in common. These resuits
seem contrary to our hypothesis regarding group ownership of small sources of
irrigation.

The natural agricultural environment appears to be a key determinant of commaon
well ownership. The most owners per active well and the most irrigating facmers per
active shared well are in Shirapur, where rainfall is the least dependable. Shirapur
also has the most owners per pump. Although Shirapur's deep Vertisols retaia

—
Table 3, Shared ownership and use of wells in village-level studies (VLS) mmple
in semiarid tropical India, 1979-80 agricultural season.®

Aurcpalie Shisapur Kanzara
Owners (no./active well) 2.4 43 1.0
Active owners (no.factive shared 2.7 a5 0
well)
Active VLS wells with shared
awnership
no. 12 10 ]
% n 83 0
Owners (no./active pump) in 1.4 h X ] 0.7
VLS mample .

ro——

TActual use as opposed to ownership of pumps may vary periodically becanss of
factors such as lack of praduction funds on the part of some farmers, and reating
out of shares by others.

moisture well, farmers still want wells and own them in common. One hypothesis
consistent with the data would be that although small groups of owners form and
persist around these wells, shared ownership s organizationally difficult and it may
be uncommon unless alternatives are not attractive.

Water control systems and the degrees and kinds of interaction among farmers
were also investigated. Water control systems minimize interaction among the
owniers, Farmers do not meet to consider the season as a whole and to devise ways to
increase the productivity of their shared water resources. On the contrary, the
systems assure that the rights of each individua! operate automatically by invariant
principles.

Several principles govern the shared use of wells in Aurepalle. First, cach owner’s
share s fixed at a known fraction of the tal capacity of the well, Second, owners are
individually responsible for raising the water. If a farmer cannot afford the electric
bill or has no bullocks 1o raise water, no one else 15 obliged to help. Third, there seems
to be a de facto upper limit on irrigated area i proportion to one's sharein the well.,
If a well owner does not own enough land within reach of the well to make full use of
his share, and if he cannot purchase land near the well, he may sell his rights in the
well and perhaps the land. Fourth, all owners are obliged to share proportionately
during drought: all pumps must be turned on and off at the same time. Fifth, the
pump size can be limited hy harsepower, heing installed in at least some cases
according to the size of a person’s well share <0 that no one realizes an unfair
advantage when all pumps inust be operated together,

The greatest portion ol ienigation 1n Aurepaliess for paddy rice, the locally grown
crop with the highest water requirement 1If all farmers use water at the maximum
rate and if the other limitations are observed. proportional equality can be
maintained.

In Shirapur the well sharing system is based on different rules. Presumably
because of the drier chmate and lower vielding aquifers compared to Augepalle,
Shirapur wells are not used for paddy. Farmers assume that any irrigated crop
planted in the area needs wateér approximately every 8 days. Rights to water are
therefore reckoned in terms of days, with 8 days’ rotation a common figure. A
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er willown 2. 3, or 8 days’ rightsin a given well. For onc duy's sh?, a farmer 15

Atled to as much water as the well will yield from sunset to sunset. Na time
Astension is possible and a fixed rotation among the farmers is set. The practica)

sirrigable area of a well is determined when it is built: this arca is called the malha. In
Shirapur as in Aurepalle, there seems to be a de facto irrigated land limitation on
farmers in addition to prescribed rights to the well water itself. Well rights are
inherited or sold along with malha land proportional to the number of day sharcs
involved.

There is a greater incidence of joint ownership of pumps in Shirapur than
Aurepalle. The joint ownership system probably originated in farmers’ attempts to
cut their capital costs — the tendency is probably reinforced in Shirapur by the
rotational pattern of well use,

VILLAGE-LEVEL EXPERIMENTS IN SMALIL WATERSHED DEVELOPMENT

Beginning with the 1978-79 crop season, ICRISAT staff assisted in trials to develop
small watersheds, which in 1980-81 involved cultivated areas of about 14 ha in
Aurepalle, 13 ha in Shirapur, and 12 ha in Kanzara. Other data relating 1o these
watersheds are given in Table 2. The work was done in collaboration with scient®ts
of the All India Coordinated Research Project for Dryland Agriculture, the Andhra
Pradesh Agricultural University near Hyderabad, and the Punjabrao und Mahatma
Phule agricultural colleges in Maharashtra,

Recommendations implemented included the introduction of:

e graded, broad bed and furrow cultivation, and sowing,

® improved crop varieties;

o fertilizer; and

® improved, bullock-drawn t0ol carriers for planting and for fertilizer placement.

Catchment drainage was improved by conveying runoff along existing field
boundaries and by channeling it through waterways and concrete drop structurcs
across fields along natural drainage patterns. In one village, two owners exchanged
small portions of adjacent fields to simplify cultivation on the proper grade for the
2-year duration of the experiment. ln another case, grade lines were laid out across
field boundaries to simplify planting.

All these developments were directed and implemented by JCRISAT research
staff. The farmers agreed to the various operations and cooperated actively in the
work within their field boundaries. Where work was outside their fields ot cut across
boundaries, as in the construction and maintcnance of the drainage system, the
farmers were also cooperative, but their cooperation was mainly passive.

The experiments were begun with the understanding that the farmers in each
village would be subsigized for the 2 years of the experiment. Thechoice of crops was
theirs. No charges were levied for land drainage development, nor has the retention
of these developments been enforced beyond the 2-year period. ICRISAT agreed to
pay all extraordinary costs for labor and bullocks, and to advance the material
inputs such as seed, fertilizer, and pesticide.

After the first year, it was agreed that in subsequent years cooperating farmers
would repsy ICRISAT for material inputs but only if their. average net profits were
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double those realized on simlar noncxperimental ficlds in the same villages.

Because the techniques were untested on {armers’ fields. the financial subsidy was
necessary to minimize the cooperating farmers' financial risks, ICRISAT coordina-
tion was withdrawn when the financial supports were terminated but technical
advice continued on request.

No ponds were built nn the watersheds in the study. In Aurepalle an existing well
i the watershed wiv used (o supplementary ngation to facilitate growing an second
cropanany vear thee woes ethownt pronedwarer o Shuaapor, where sanfall s Jow
ind unichable and senls are deep Verteol i pand would be an unlikely investment
Pensihilities for pond construction were also limited by the short duration of the
txperiment and the need to guarantee that farmers' freedom of action would be
minimally affected duning the experiment and would be completely restored when it
ended.

Wecan make a broad social organizational assessment of farmers® reactions to the
151 3 years® activities. Where the sysiem could handle runoff without overload.
Cormers penerally dird not abpect to anomprosed dronage svstem that followed field
bramdanes and natara! feateros withan hebdy Nevertheless they showed strong
wterest an maintaminge boandaries, protedang andiadual nghts and adapting
improved tillage and planung 1o indinvadual field patterns. Some farmers have
nhjected to concrete drop structures within ficlds, but not to these on boundaries.
F‘armers have expressed interest in renting or purchasing bullock-drawn tool car-
rers and attachments. They have shown a strong aversion to shared ownership of
tool carriers.

The farmers® individualism expressed in these wavs confirms some predictions of
our earhier studies (Doherty and Jodha 1979, Doherty 1980). Nevertheless we have
seen in the same villapes that stahle smiudl greups form around water sources.,

CONC ] ESION

‘The behavior of the VLS sample farmers who share rights to wells in Aurepalle and
in Shirapur contradicts our hypothesis that farmers would prefer individual owner-
ship of small sources of water for supplementary irrigation. In the face of these data.
we cannot simply assign short-term functions to small groups and long-term func-
nons to large ones. The data can be accommodated, however, if we revise our
hvpothesis, taking into account decision-hased va rule-hased behavior, as well as the
functions of small groups as opposed to large groups

Ihe systems of cooperation followed by Larmers who share rights to wells in
Aurepalle and Shirapur are clearly rule-based The systems governing ownership
and management apply in the village as a whole. Farmers who obLain access to & well
nced not worry about what the rules will be, [Decision-based interaction, in which
one person’s decisions on cropping pattern or itrfigation timing might influence :he
well-being of his neighbor’s crop. is carefully excluded by customs governing shared
ownership and use of wells. We suggest that such rule-bascd activity is suitable for
small or large groups, even though the larger group ultimately must sustain and
sanction it. It is functionally and organizationally opposed to decision-based acti-
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vity. Decision-based activity is efficiently carried out by indivﬂnls, by short-term
small coalitions, or by small or large groups under a centralized management.

Thus we revise our hypothesis to state; farmers would prefer that small sources of
irrigation water, such as collection ponds on small watersheds, be individually
owned, unless simple rules for distributing water could be specified in such a way
that interaction and common decision-making among owners would be reduced to
low or negligible levels. To the degree our findings have cross-cultural validity. we
expect that it might be possible to modify the severity of these requirements in
certain cultural and social contexts, but not to cvade them in any case. As a
supplement to the present study and its precursors, additional cross-cultural com-
parison of cases and circumstances should be done. Social organizational insights
also need further study. Still, the revised hypothesis seems well-founded. We submit
that the distinctions drawn here between rule-based and decision-based behavior,
and between the functions of large and small groups, will prove to be significant in
the design and assessment of agricultural technology to meet the needs of the SAT
and other areas,

REFERENCES CITED

Binswanger, H. P., and J. G. Ryan. 1980. Village-level studies as a locus for research and
technology adaptation. Pages 121-129 in Proceedings of the International Sympesium
on Development and Transfer of Technology for Rainfed Agriculture and the SAT
Farmer, 28 August-1 September 1979, ICRISAT, Pauancheru, A. P., India.

Binswanger. H, P., S, M. Virmani. and J. Kampen. 1980. Farming systems components {or
selected areas in India: evidence from ICRISAT. ICRISAT Res. Bull. 2, ICRINAT,
Patancheru, A. P., India.

Doherty. V. $. 1980. Human nature and the design of agricultural technology. Pages 107119
in Proceedings of the International Workshop on Sociceconomic Constraints to § wvel-
opment of Semi-Arid Tropical Agriculture, 19-23 February 1979. ICRISAT. I'uan-
cheru, A. P., India.

Doherty. V. S., and N, S, Jodha. 1979, Conditions for group action among farmers. Pages
207-223 in John Wong, ed. Group farming in Asia. Singapore University ress,
Singapore.

Jodha, N. S., M. Asokan, and J. G. Ryan. 1977. Village study methodology and rescurce
endowments of the sclected villages in ICRISATS village level studies. Econ. Program
Occas. Pap. 16, ICRISAT, Patancheru, A. P., India.

Kampen, J. 1980. Farming systems research and technology for the semi-arid tropics. 1™1ges
19-56 in Proceedings of the [nternational Symposium on Development and Transter of
Technology for Rainfed Agriculture and the SAT Farmer, 28 August-1 Septemher 1979,
ICRISAT, Patancheru, A. P., India.

Krantz, B. A,, J. Kampen, and S. M. Virmani. 1978. Soil and water conservation and
utlization for increased food production in the semi-arid tropics. ICRISAT Joumal
Article 0. [CRISAT, Pawncheru, A. P, India,

Ryan, J. G..and M. Pereira. 1980, Derivation of empirical models to predict runoff on small
agricultural watersheds in the semi-arid tropics. Pages 128-141 in Proceedings of the
Intcrmational Workshop on the Agro-climatological Research Needs of the Scmi Arid
‘Tropics, 22-24 Novemnber 1978, ICRISAT, Patancheru, A.P., India.

4

Social organization and small watesshed development 21

Ryan, }. G., R. Sarin, and a'crcin. 19%0. Aswessment of prospective soil, water and ¢crop
management technologics for the semi-and tropics of perunsular India, Pages 52-72 in
Proceedings of the International Workshnp on Socioeconomic Construints to Devel.
opment of Semi-Arid Tropical Agriculture, 19-23 February 1979. ICRISAT, Patan-
cheru, A P., India



Social organization and small watershed development

Bocial scisntists i teams developing food production technology

“Prot) o Jo 302 o s Bwope Avaseren .H_a-u

Smmepd SRp viomss] 03 sqUIJosd s0w
ﬁ-ﬂ-l.gihlzﬂ.g!!.!
-204un s1om Ayqeqoad 7 $egoId TEAFOIONTIN WIQ JO
WORNJOS ST 208 W1 HIOYAP JPOUnI £ty Jo [0NW0d
SPRW win] W T PUT 1963 11018 9y JO IWINNFRGISS
) SONINOURP 33406 PO{PSASI ‘J0ABMOY ‘siwsuntadvs
98311 “S18oURIATD ITEJ-UO UT POIUINIHI X2 SEm SPINS
WMt SAEMIFITN [C DMINN IR 3] O] UONBalqe mned
L1 "JJONM IONTOO ATN} PINOI SAEMIALEM 31 FLaYM

-aqqrarsd

JUSIND 19319318 NT: €I SPAE RAOMISE JJOURI ST SATPUNDQ
prot) Fumima uwsn swajsds 105 dBAAJALY SN Q

dn paxaeq usy pur pasodun 31 s8333ns Jo Anprargent YA

‘UM0 N3] WO 3:%AY] Isnipr o patdadha

aq ue> sdnef nrws 1o spraprarput 'yfnous apgriiosd
£1 sanbruiaa: w3z M 10 %0 31 -SRawma Kem seaqend
uonenuedics: IPPUNDY PIM] JOUBRY IS |T sIuI|
19NPIAI PN 10; susalied POlJ-UIgIls OF PNt UCS 353Q

*ABARST S20S 1ML O YIOQ IO AN FRUTEIO 10

Apreqns JUawWuIoF annbay Lrur wisa) 0L © 130 pamITAL
BUINRRI ©1 2A71F13! 1900 Yy apqiszad sdnard fras 1o
STENPIAIPUY £0] sca0ans [PuOHEAUERI0 Jo pampiave Ry

nogm
€ 5% DIYEIIITM O} SAIX SABMINTA AATINQ
Pannbar &) 18e3] 33 0uawAnbor parsq-oyny

“331jeaiag Arreda bl 1321038 pue s ds
3l [EIs ©) 399m Judsusaacd p pannbes
2q pinom uontradoos paseg-apnt LjUQ

syneed

110y azpess 0) 32uIFd puv aum a1inbas
Aew g wanrd jwanpironw puy
Mpaads  WmrInTW puUr dn 13t o) 310)3
HEC aUM3 U BSOS ISTTEAr S1010T] 1810 pue
J|QFTIRAT JOQEY §0 €134 2IUTIRG M SIWIR)
sannbas uoridopy 51141158 paseq-row1dag

“fuanoe
WEI-LJOUS “RUI-2ir {[IFILBISED UR 30
eawmaade pastg-anl o pastq-uoisidag

sAemia)em posseIn

skemiaem passcsd
1oL 30 YIia juawdaosdun
afrwEIp paseq-pausIatey,

sirudosdde
SPSwAlIn] PUR SPIG PROIQ 1NN
a1t 32 i apesd uo Sunuryy

#ndei pue

S0 30 SAMIPQaLY T

paAesn ._2_:.M_:2|..u

mMpaseadivg

"IVS 901 W1 wouasREuRID S1ee pUY -Galn ‘pumy peampnanfie pasoidun so) sjrsadaad Jo uoneess esdojodanuy 7 xpuaddy

*fiegeat iempunosd Swnaoidun 10) pue

‘1VS a1 wt $9d4) SUSIOINP 1O STEOM 10§ [snIusiod smarexy
-uonedun Anaesd 10) (s)uel) sHoAaI 13fre|

JOo uonanAsuo) “Y1oq 10 uon¥dun Arviuawyddns 10
Smarsajn Jo] spuod UT 13184 JJOUAT JO BN PUT BOILI[C)
ateirdordde aaam

SMOIIN) put spaq proiq apriB uo Bunuryd pur 28T

ST P33t 4Aq IXTIdN 1UNIING pUR £IUAM)JI AN IEA
0SeaI0UY 01 s1012aMddY 1320T1I3) PUR STRIP P22s pasoadiul
Jo stm ‘Smpass pue vonuedasd pury Wwadig9 30w

P 2015T) 30) TR JO0) UARIP-YIOHING “pancadun Jo 350

*1011A3[® UCISOLI 1ue)

~Joduss 501 A 5t 13403 023 RNEIIQ UOSEIS AUITI A Y
JUSUISRQEISs JOID 1UANIPI “IST) SAVAIIITA UT SIRIINNS
dorp Jusremrad ‘sAxmiaiem passerd ‘TurfBograiem pur uon
~sufu)s 10) s SurEs SAUNSEMU JusWaBeuEw 1jEM PUE pUT]

IEEq pUFINes [[ews
‘paresSaim ve vo sfeuneIp aaisuridios taeirdordde

SIS SAOKIN) puE Spaqg “aperd wo £ avid (dudeys pury

aieapuhoss Jo ss)

uotsnpord dors sof 1a1vm JJOUnI jO 38

apjoid
('3 1 t1 3TeIOls DINISIOWE ISEIIIU]

suoliesodo Jo uoxaaid pur ssamjaun)

uosory

SurdBopsatem pue uojrulng

SNRJop misioNn

sFrunesg

pasodozd swoninjog

w31q03d Jiy13ads

e wajqoad sofey

‘ez Eimmane LS o) pasndord saspens ioawsaosdan juswalewsws rayem pue ‘o1 ‘pur | xipuaddy



afiey in teams doeveloping food product

‘o0 piealegsas

Rt puncd o Vedoauap e yomta it

P lay3e0s ootk o) s uonangond
o 18 rqead o) pasoudu o idad oo youga
"w0f198 dnodd 0 4300] Snouaipul v 5 sga Uo sup
0 60 s S R s J0 552
W0 0 3 )y L0 O
SR 0 ednodd s 1o wous a4 0 satpng

e Yo k) it

Pl ot ) pbat sutogi o iy
) 00 w0 YW it g it tah o
PO 1030300 e el alog gt Jo
VR A o g o ot e
<1150 ol 4 o) o0 s

"R (80 8 ool 4 osn 29

P9 o 0 20 ‘ed s Ao s s
330 4 e s e s 500

P o i 10 omes ) ¢ o

W0 5 1 i e 0o o o o
o o docd a0 Koo o oy

W) apuad

00 Jo oo [ g drpaonan 0] ) e o
Al o 2 4301 ) 20 00 0
AR P 10 00 0 ey

ypiod 2
10 ORI U PSR 10 foa g
vopeey yd
o dyaoe pmamy (R BCRA08 Jj0mn 20§ ]

vassig fddon put rusoped

apjoupue s pagptges uo Rapuadp
Fmpuapat B ey o o ews =
10 e s 10 R UM DOION0 06N I oy
ToOjRep TSRS Pt 4RI

s o ot e n) 0 g Yl

WA 0 R0l

PO 02 ool Kok

N



	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif

