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PREFACE 

This case study was sponsored and funded by the Society 

for Promotion of Wasteland Development (SPWD), Mew 

Delhi. The study was commissioned in February 1988 and 

the field work was conducted in the months of March, 

April and May 1988. 

The main objective of the study was  to  describe  and 

analyse  the  experience of the Karnataka State  in  the 

field of dry land watershed development and management 

and  to  draw lessons that might be  relevant  to  other 

State governments in India as well as other national and 

international organisations engaged and/or interested in 

this  kind of work.   Three  sub-water-sheds,   namely, 

Mittemari  in Kolar district,  Joladarasi  in  Bellary 

district   and Wadagera  in  Gulbarga   district   were 

purposively  selected  for indepth  study  and  analysis 

purposes.    These  three  watersheds  together   fairly 

represent the agro-climatic conditions obtaining in  the 

Karnataka State. 

Watershed constitutes the most appropriate basic unit 

for natural resource use planning and management and the 

watershed-based approach is now considered the most 

effective method of drought-proofing. The Government of 

Karnataka has taken quite a few pioneering steps in the 

field of dry land watershed development and management 

and is much ahead of the other states in this regard. 

Therefore,  it is hoped  that the  lessons  that we have 



drawn from the experience of Karnataka State and 

presented in this report will be useful to other 

organisations and agencies in India and abroad 

interested in this work. 

The main conclusion of the study is that appropriate 

technology, appropriate organisation structure, adequate 

financial resources, technically competent, trained  and 

motivated manpower, reasonably good basic supporting 

infrastructure, people's participation, committed 

bureaucracy and political support are crucial 

determinants of success of watershed development 

programmes as also of any other development programmes. 

The lesson is that an organisation, in order to succeed 

in watershed development and management, should try and 

create an environment in which all these or most of 

these factors are present and act in complete unison, 

Institute of Rural Management 
Anand 

June 1988 

Katar  Singh 
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EXECUTIVE SUMMARY 

This case study of dryland watershed development and 

management in the Karnataka State established that the 

watershed approach to development of dryland agriculture 

is technically, organisationally, and financially 

feasible to adopt on a large scale. However, there is 

need for quantitative measurement of people's 

participation in the programme and for decomposition of 

the effect of various components of watershed technology 

on crop yields and other parameters. The Karnataka's 

experience revealed that appropriate technology, 

appropriate organisation structure, technically 

competent, trained and highly motivated manpower, 

adequate financial resources, reasonably good supporting 

infra-structure, people's participation, committed 

bureaucracy, political will and support at all levels 

are the major prerequisites for success of a watershed 

development programme. Wherever these prerequisites are 

present or can be created and fostered, there are very 

high chances of successful replication of the 

Karnataka's model which is essentially a scientific 

procedure/method of identifying and resolving various 

problems in watershed development and management. 

The Central government, the State governments, the 

agricultural universities, the Indian Council of 

Agricultural Research and its constituent research 

institutes,  financial  institutions  and  international 



research and development agencies can all play important 

roles in promoting the watershed approach to development 

of dryland agriculture based on the Karnataka's 

experience. The major constraints in replication of 

Karnataka model in other states in India seem to be lack 

of political will and of a nodal agency at the State 

level to plan, direct, coordinate and oversee the 

programme. 
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CHAPTER 1 

INTRODUCTION 

1.1.   The Watershed Approach to Development of Dry Land 
Agriculture 

The rainfed areas in the arid and semi-arid tropics of 

India are called dry farming areas (DFA). The DFA 

account for about two-fifths of the country's total 

geographical area, about 70 percent of its total 

cultivated area and one-third of its total population. 

Currently, some 42 percent of the country's total food 

grains production comes from the DFA and some 60-80 

percent of the total area under coarse grains, pulses, 

oilseeds and fibre crops belong to this category of 

land. Roughly, 75 percent of the total production of 

pulses, oilseeds and cotton in India is contributed by 

the DFA. The need for development of dry land 

agriculture on a high priority basis is also justified 

on the ground that despite the creation of 2-2.50 

million ha of irrigation potential every year and even 

after the realisation of the ultimate irrigation 

potential, half the arable land in India will continue 

to be rainfed. This implies that if food production is 

to increase sufficiently enough to meet the demands of 

the growing population, crop production in the rainfed 

areas will have to be increased. It is primarily for 

these  reasons  that  dry land  agriculture occupies the 

1.  Government of India,  Sixth Five Year Plan, 1980-85, 
p.103. 



first place in the 20-Point Programme of the Prime 

Minister of India. 

Despite their important place in India's economy, the 

DFA have, in the past, not received their fair 

(proportionate) share of resource allocation for 

research and development. The irrigated areas have been 

given a disproportionately high share of resources and a 

high priority for development. For instance, around 

two-thirds  of the total government and bank funds  have 

been  made available to about one-third of  the  farmers 
2 who have 

access to irrigation facilities.   The neglect 

of the DFA is not only anti-production but anti-poor 

also because most of the India's rural poor live in 

these areas. 

Of late, the Central and the State governments have 

recognised the need for allocating higher share of their 

research and development resources to dry land 

agriculture. The launching of the All India Coordinated 

Research Project for Dryland Agriculture (AICRPDA) in 

1970 by the Indian Council of Agricultural Research 

(ICAR) which is now institutionalised in the Central 

Research Institute for Dry land Agriculture (CRIDA), 

Hyderabad, the establishment of the Central Soil and 

Water Conservation Research and Training Institute at 

Dehradun  in  1974  with  8 regional  stations   in  the 

2. Agricultural Production in India: Statewise and 
Crop-wise Data : 1949-50 to 1984-85, Centre for 
Monitoring Indian Economy, Bombay, February 1986, 
p.. vii. 

2 



major agro-climatic regions of the country and of the 

International Crops Research Institute for Semi-arid 

Tropics (ICRISAT) at Hyderabad in 1972 are a few of the 

major steps forward in the direction of advancement of 

dry land agriculture. The current strategy of 

development of dry land agriculture is two-pronged 

comprising (1) intensive efforts towards integrated 

development of selected micro-watersheds; and (2) 

extensive efforts towards wider adoption of available 

new technology, i.e., improved and drought resistent 

seeds, fertilizers, inter-culture/weeding, seed-cum-

fertilizer drills, agro-forestry etc. 

In 1982, the Government of India sanctioned 46 model 

watershed projects to be implemented in the dryland 

areas   of  the  country.   These  projects  are   being 

implemented by the state governments and the technical 

back up is provided by the AIGRPDA, CRIDA and the 

Central Soil and Water Conservation Research and 

Training Institute. CRIDA and AICRPDA scientists are 

responsible for monitoring of 30 of these model 

watershed projects. 

In July 1986, the Union Ministry of Agriculture and 

Rural Development launched the National Watershed 

Development Programme (NWDP) for rainfed agriculture as 

a centrally - sponsored scheme. It is currently in 

operation in 16 states in the country covering 99 

districts.  The criteria for selection of districts  are 
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(1) the annual rainfall should be 500-1125 mm; and (2) 

the irrigated area should be less than 30 percent of the 

cultivated  area.  The programme has been taken up on  a 
3 watershed  basis.   The main 

objective of the  programme 

is to optimally utilise the available rain water and 

minimise the risk of crop failure. The programme is 

financed by the Central and the State governments in the 

50:50 ratio.  The programme uses a project approach  and 

has two broad components, namely, (1) land management; 

and (2) crop management. The land management systems 

are primarily intended to harness rain water for 

sustained  crop  production  and  include  provision  of 

interceptor bunds, ridges and furrows on grade, land 

smoothening, diversion channels for storm water 

disposal, farm ponds etc. The crop management system 

includes simple and easily implementable crop production 

practices based on a cropping system that has been 

successfully tried in the region. 

Besides the centrally sponsored NWDP, there are many 

other dryland development projects underway in a number 

of states. These projects are financially supported by 

the State governments concerned and cooperative land 

development banks and commercial banks. In the years  to 

3. A watershed may be defined as an area drained by a 
river system or a tributory of the main river. A 
watershed has a clear conceptual identity in hydrology, 
physical geography and other natural sciences but in 
social sciences, the use of this term is of rather 
recent origin. The word is used synonymously with two 
other terms, namely, catchment and basin. The watershed 
approach requires that each and every piece of land 
falling within a watershed be treated with required 
soil and water conservation measures to restore its 
productive capacity. 
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come, the watershed approach to the development of 

dryland agriculture is likely to receive 

increasingly higher priority and higher allocation of 

resources than in the past. 

A watershed constitutes the most appropriate basic  unit 

for natural resource use planning and management.  It is 

now  considered  the most effective  method  of  drought 

proofing.  The Government of Karnataka (GOK) have  taken 

quite  a  few pioneering steps in  the  development  of 

appropriate  models for dry land watershed development 

and  management.   A project  in  Integrated Watershed 

Development   was  launched  in   1983  in  a   selected 

watershed,  Kabbalnala, in Bangalore district  with  the 

financial aid from the World Bank. The Kabbalnala  model 

of  watershed development was extended to one  watershed 

in  each  of the 19 districts in the State  in  1984-85. 

The State  Government  have  constituted one State level 

and  four  divisional  level bodies  to  plan,  direct, 

coordinate  and  supervise  the  dry  land  watershed 

development  projects which now are underway in all  the 

19 districts of the State. It is hoped that  the lessons 

of Karnataka's experience will be useful to other  State 

Governments  in  India as well  as  other  organisations 

interested  in  dryland watershed  development   and 

management. 

4.   See G.  S.  Tolley and F.E.  Riggs (Eds.),  (1961), 
Economics of Watershed Planning,  Ames : Iowa State 
University Press, pp. 59-67. 
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1.2  Genesis of the Study 

At the behest and with the financial support of the Ford 

Foundation, the Society for Promotion of Wasteland 

Development (SPWD), New Delhi, decided to sponsor a few 

case studies of selected dry land watershed development 

projects in the major ecological zones of India and to 

organise some time in August 1988 a workshop to discuss 

the case studies highlighting India's experiences in dry 

land watershed development and management and distill 

lessons that might be useful in improving the efficiency 

and effectiveness of the dry land watershed development 

programmes in the future. The SPWD constituted a 

Preparatory Committee to formulate guidelines for the 

proposed case studies. The Preparatory Committee had 

four meetings in the SPWD's office in New Delhi and 

finalised a set of guidelines for conducting the case 

studies. The SPWD commissioned nine case studies 

including the one reported here. 

This case study was commissioned in February 1988 and 

the field work was conducted in the months of March, 

April, and May 1988. 

1.3  Objectives of the Study 

The main objectives of this study were as follows: 

(a) To study and analyse the processes of planning, 

organising, executing, monitoring and controlling 

of dry land watershed development projects; 
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(b) To examine the role of local people in the design 

and  implementation  of the  dry  land  watershed 

development projects; 

(c) To  assess  the  direct impact of  the  dry land 

watershed  development  projects  on  crop yield 

rates,    income,   employment   etc.   of   the 

participating households; and 

(d) To  draw from the Karnataka's experience  lessens 

that  might be useful to other State  governments 

and organisations. 

1.4  Selection of the Study Areas  

The . Karnataka State was purposively selected for the 

case study because of its pioneering work in dryland 

watershed development and management. Karnataka 

recently got the first and the third awards instituted 

by the National Productivity Council for watershed 

projects. It was hoped that the lessons from the 

Karnataka's experience would be useful to other State 

Governments and organisations interested in this type of 

work. 

In Karnataka, three subwatersheds, namely, Mittemari in 

Kolar district, Joladarasi in Bellary district, and 

Wadagera in Gulbarga district were selected purposively 

(see Map 1). The Mittermari project, which was launched 

in January 1984, is considered a model to be emulated in 
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other watersheds. It is one of the 46 model watershed 

projects sponsored by the ICAR. It is a fairly well 

developed and well documented project in which, besides 

the Departments of Agriculture, and Forestry, GOK, 

scientists from the University of Agricultural Sciences, 

Bangalore, CRIDA, Hyderabad , and ICRISAT, Hyderabad are 

also involved. Agro-climatically, it represents the 

eastern dry zone of Karnataka State. 

The Joladarasi project was launched in 1984. Like 

Mittemari project, this project is also one of the 46 

model watershed projects sponsored by the ICAR. The 

Central Soil and Water Conservation Research and 

Training Institute, Research Centre, Bellary is 

responsible for planning, monitoring, evaluation, and 

supervision of the project and GOK for its execution. 

Since the ICAR is a national level organisation involved 

in a big way in dry land watershed development, it was 

considered desirable to study in detail the ICAR project 

in Bellary district and draw lessons useful to other 

similar projects elsewhere. Agro-climatically Bellary 

district represents the northern dry zone of the State. 

The Wadagera mini-watershed project in Gulbarga district 

was launched in mid 1986. It is a people-centred and a 

multi-agency endeavour in which a voluntary agency, 

MYRADA, the Government of Karnataka (GOK), and the Swiss 

Development Cooperation (SDC) are collaborating. The 

project  is still in its infancy and is facing a number 
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of teething problems. Since the MYRADA model attaches 

the highest priority to participation of people, it was 

hoped that a detailed study of this model would yield 

useful lessons for other projects, particularly the 

lessons useful in enlisting people's participation in 

dry land watershed development and management. Gulbarga 

district represents the north eastern dry zone of the 

State. 

To sum up, the three selected sub-watersheds represented 

three distinct approaches to watershed development and 

management, namely, the GOK - UAS Model, the ICAR Model, 

and the GOK-MYRADA-SDC Model. These three models taken 

together represent quite a comprehensive, integrated, 

science and technology-based and people-centred approach 

to dryland watershed development and management. 

1.5  Research Procedure 

The technique of Rapid Rural Appraisal (RRA) was used in 

conducting the case studies in the three selected sub-

watersheds. RRA is an emerging new methodology which 

seems to hold high promise for improving the cost-

effectiveness, timeliness, and quality of rural 

development-related research. RRA involves the 

deliberate selection and combination of a number of 

research methods, tools, and techniques to suit 

particular research needs. For the purpose of this 

study, we employed a combination of direct 

observations, semi-structured interviews and discussions 
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with individuals and groups of individuals, 

participation in meetings, use of published and 

unpublished materials, key informants etc. Direct 

observations and interviews were conducted in two rounds 

- March 25 to April 5, 1988 and May 25 - 31, 1988. 
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A PROFILE OF THE KARNATAKA STATE 

2.1 General 

The present State of Karnataka, formerly known as 

Mysore,  came into existence in 1956.  It is the  eighth 

largest state in India both in terms of its area and its 

population. Karnataka has a total geographical area of 

1,91,791 sq.km. (5.84% of India's total) and its 

population according to the 1981 Census was about 37 

million (5.4% of India's total) with the average density 

of 193 persons per sq.km. The literacy rate was 38 

percent in 1981. 

The State is situated in the western part of the  Deccan 

Peninsula of the Indian Union and is located in  between 
o        o o        o 

11   and  19   North  latitudes and  74   and  78   East 

longitudes. The State is bounded by Maharashtra and Goa 

on the North, Andhra Pradesh on the East and Tamil Nadu 

and Kerala on the South. On the West, it opens out on 

the Arabian sea. Physiographically, the State can be 

divided into four regions : (i) the Coastal region; (ii) 

the Malnad; (iii) the Northern plains; and (iv) the 

Southern plains. 

2.2 Climate 

Climate in most parts of this region is mild due to  its 

relatively high  altitude.  Being  situated relatively 
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close to the Equator and the sea, this region has a 

small  range of temperature variation during  the  year. 

The mean  temperature of the hottest month  (April)  is 
o 27.3   c, and the mean temperature of the coldest  

month 
o (December)  is 20.5  c.  The 

average annual rainfall  is 

about 1200 mm. The rainfall highly fluctuates from 

year to year and from place to place within a year. The 

rainfall decreases from west to east. The south-west 

monsoon sets in the first week of June and continues its 

sojourns for four months. 

The State receives the maximum rainfall during the four 

months of June through September. The north-west 

monsoon also brings a few centimeters of rainfall during 

the winter months. 

2.3 Natural Resources 

The State has a relatively smaller area (15%) under 

forests when compared with the national average of 22 

percent. The two important river systems of Karnataka 

State are the Krishna and its tributaries (Bhima, 

Ghataprabha, Malaprabha, Tungabhadra and Yedavati) in 

the north and the Kaveri and its tributaries (Hemavati, 

Shimsha, Arkavati, Lakshmana Thirtha and Kabini) in the 

south. Both these rivers flow eastward and fall into 

the Bay of Bengal, the Krishna passing through Andhra 

Pradesh and the Kaveri traversing Tamil Nadu. 
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A number of smaller rivers flow westward into the 

Arabian sea. Of these Sharavati, Kalindi, and Netravati 

are  important to Karnataka.  They are being tapped for 

hydro-power generation. 

Red soils and black soils are the two major types of 

soil found in the State; the former occupy nearly 55 

percent  of  the total geographical area of  the  State. 

Red soils are generally shallow have low moisture 

retention capacity and are highly erodable. Black soils 

vary greatly in terms of depth and texture. Deep black 

soils are very productive if managed well. 

2.4 Agriculture 

The economy of Karnataka is predominantly agrarian and 

rural with about 80 percent of its work force dependent 

on agricultural and allied activities for their 

livelihood. In 1985-86. the total cultivable area in 

the state was about 14 million ha, the net area sown 11 

million ha and the irrigated area was about 22 percent 

of the net area sown. The ultimate irrigation 

potential was estimated at 5.5 million ha. Canals are 

the most important source of irrigation in the State, 

followed by wells and tanks. Food crops account for 

about 61 percent of the cultivated area and the non-food 

crops for the remaining 39 percent. The major food 

crops grown in the State are rice, ragi, jowar, bajra, 

maize, wheat, pulses, and minor millets. The non-food 

crops  grown in the State  include groundnut,  castor, 
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sugarcane,  arecanut, dry chillies,  tobacco,  cardamom, 

coconut, cotton, pepper, coffee, rubber and cocoa. 

Among the food crops, Karnataka accounts for 47 percent 

of the country's ragi production, 16 percent of jowar 

production, 10 percent of small millets production, 9 

percent of tur production, 7 percent of maize production 

and 5 percent each of rice and bajra production. 

Among non-food crops, coffee is the most important as it 

accounts for 59 percent of the country's total 

production. Karnataka accounts for 86 percent of the 

raw silk produced in the country.  Apart from silk,  its 

sandal soap and sandal oil are well known in the world 

markets. 

Since crop production in some 78 percent of the total 

cultivated area in the State depends on rainfall which 

is highly uncertain and erratic, crop yields are not 

only low but fluctuate widely from year to year 

depending upon the fluctuations in rainfall. Low and 

uncertain crop yields result in low and uncertain income 

from crops which in turn results in low or no investment 

in agriculture which is the main cause of low yields. 

Thus, a typical dry land farmer in the State, as also in 

other DFA in the country, is trapped in a vicious circle 

of low and uncertain yields - low and uncertain farm 

income - low or no investment in land and water resource 

development  -  low yields.  How to help  the  dry  land 
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farmer get out of the vicious circle remains the most 

challenging  task facing the agricultural  planners  and 

administrators in the DFA. 

According to the Agricultural Cenus 1976-77, there were 

38.11 lakh agricultural holdings in the State covering 

an operational area of 113.57 lakh hectares. The small 

and marginal holdings accounted for nearly 23 percent 

and 33.52 percent respectively and together accounted 

for 56.52 percent of the total holdings in the State. 

2.5   Livestock and Dairy Development 

Karnataka's cattle population in 1951 was 11.52 million 

constituting about 6 percent of the total cattle 

population in the country. The number of cattle and 

buffaloes per 1000 persons was estimated around 594. 

Although numerically large, the cows and the buffaloes 

in the State are very low yielding. Consequent to the 

low production of milk, the per capita availability of 

milk in the State was barely 57 gms in 1956-57. Hence, 

in the first two Five Year Plans, emphasis was laid on 

the general improvement of livestock through better 

breeding, feeding, animal health care and management. 

During the period, 1956-1983, the average annual growth 

rate for cows was 0.47 percent and for buffaloes 1.45 

percent. Karnataka has the India's largest population 

of cross-bred cattle. 

A dairy development project was launched in four 

selected milksheds  in the southern part of  Karnataka, 
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namely,  Bangalore, Mysore, Hassan, and Tumkur, in  1974 

with the financial aid from the International 

Development  Association  (IDA)  which is  a  soft  loan 

window  of the World Bank.  Like the  India's  Operation 
5 Flood programme,  the project sought 

to replicate in the 

selected milksheds the Amui model of dairy development. 

Although, the IDA-aided project was closed in September 

1984, the dairy development activities initiated under 

the project are now part of Phase III of the Operation 

Flood programme which has been extended to many other 

milksheds of the State. 

2.6 Development Administration 

The GOK has recently taken a pioneering step in 

decentralising development administration. In the new 

system, all the necessary financial and administrative 

powers have been transferred from the state level to the 

district level and the Zilla Parishads at the district 

level have been assigned a prime role in planning and 

implementation of various development programmes. 

Although it is too early to assess the suitability of 

the new system, it would be fair to say that it is a 

major step forward in the direction of people-centred 

strategy of development. 

5. Operation Flood (Phase I) was launched in 18 selected 
milksheds in 10 States in July 1970. Now, Phase-Ill of 
the programme is underway in some 160 milksheds in the 
country. 
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CHAPTER 3 

WATERSHED  DEVELOPMENT  PROGRAMME  IN  KARNATAKA  :   AN 
OVERVIEW 

3.1  Genesis of the Programme 

The Karnataka State has a very long history of research 

in dry land agriculture. The Imperial Council of 

Agricultural  Research  had established three  dry  land 

research centres at Bijapur, Hagari, and Raichur in the 

early 1930s. In 1954, the Central Soil and Water 

Conservation Research and Training Institute, Research 

Centre, was established in Bellary. These four centres 

catered to the needs of black soils. For red soils, no 

such facilities existed. The establishment of a Dry-

land Agriculture Research Centre at GKVK in Bangalore in 

1970 under AICRPDA filled the gap. Since then, the 

University of Agricultural Sciences (UAS) has been 

involved in research and development work relating to 

dryland watersheds and has developed a few model 

watersheds each ranging from 500-1000 ha in size. Each 

model watershed development project was conceived and 

planned by a multi-disciplinary team of UAS scientists 

and implemented with the help of local officers of the 

various line departments of the Government of Karnataka 

(GOK) concerned with watershed development. The UAS 

scientists have over a period of time evolved, tested 

and refined a package of new technologies for dry land 

watershed development. But due to lack of an 

appropriate organisational and administrative structure, 
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the new watershed development technologies could not be 

transferred and utilised to the desired extent in other 

watersheds in the State. Although the GOK had been 

supporting the dry land watershed research work of the 

UAS scientists since the very beginning, the real 

turning point came in the year 1984, when the 

Government recognised the need for replication of the 

dry land watershed development models through out the 

State, created an organisational structure for the 

purpose, and launched a District Watershed Development 

Programme (DWDP) in 19 selected watersheds - one in each 

district. The DWDP seeks to replicate the methodology 

developed in the World Bank - aided Kabbalnala 

Watershed Project in Bangalore district. The selected 

watersheds are treated as Pilot watersheds or field 

laboratories for testing the feasibility under farmers' 

conditions of the new watershed development 

technologies, and generating information useful for 

replication of the model elsewhere within and outside 

the State. 

Besides the DWDP, the following other watershed projects 

are also  currently underway in the State: 

(i)     47   projects  under  the  National  Watershed 

Development Programme 

(ii)    4   Model   Watershed  projects   sponsored  by 

ICAR/CRIDA 

(iii)   263 Taluka Model Micro Watershed projects 
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(iv)    260   watershed  projects  around   rain   gauge 

stations 

(v)     GOK-MYRADA - SDC project in Gulbarga 

(vi)    Western Ghat watershed projects 

(vii)   DPAP - financed watershed projects 

These projects are located in different 

Departments/Directorates of GOK and there is no 

mechanism established so far to coordinate their 

activities. Ideally, all these projects should be 

administered by a single unified authority or agency. 

3.2   Objectives of the Programme 

6 
The main objectives of the DWDP are as follows: 

1. To achieve increased production from arable land 

and   thereby   enhance  the   income   of   the 

participating households; 

2. To  achieve  increased  production  of   fodder, 

fuelwood,  fibre,  fruits and timber  from  non- 

arable land so as to meet the local  requirement 

of these products; and 

3. To    attain   long-run   stability   in    land 

productivity  at a higher level mainly by  using 

6. See Programme and Progress of Watershed Development 
Programme: An Overview, Government of Karnataka, 
State Watershed Development Cell, Bangalore, August 
1987, p.6. 

19 



appropriate moisture and soil conservation 

measures, land use pattern and crop production 

technologies. 

Although a concern for the local people is implicit in 

these  objectives, there is need for an explicit 

statement that special efforts would be made to secure 

people's participation in the programme. This, we 

believe, would help keep the programme planners and 

implementers conscious of the need to assign the people 

a central place in the programme. 

3.3    Coverage of the Programme 

The DWDP was launched in 1984-85 and is currently 

underway in one selected watershed in each of the 19 

. districts of the State. It is the single largest 

programme of its kind in the country. The total reported 

geographical area of all the 19 districts of the State 

is 190.50 lakh ha of which 140.40 lakh ha (74%) is 

cultivable. Exhibit 1 contains the names of selected 

watersheds, total area of each watershed, arable land as 

percent of total watershed area and the area covered as 

of 1986-87 under the agricultural, forestry, and 

horticultural components of the programme, It can be 

seen from the Exhibit that the total area of the 

selected watersheds was 5.95 lakh ha of which 70 percent 

(4.16 lakh ha) was arable. The arable land of the 19 

watersheds account for about 6 percent of the total 

arable  land of the State.  In the first three years  of 
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the programme, i.e., 1984-85, 1985-86 and 1986-87, 

23.49 percent of the total area of the selected 

watersheds in the State had been covered.  The extent of 

the coverage varied from watershed to watershed with the 

lowest coverage in Chickamagalur (1.43%) and the 

highest coverage in Chitradurga (61.48%). The poor 

coverage in many watersheds was mainly due to late start 

of the programme and partly due to inadequate staff in 

position. The horticultural activities were added in 

the third year and the forestry activities were taken up 

in only 4 of the 19 watersheds in the first year of the 

programme. 

At the current pace which is about one lakh ha per year, 

it will take some 80 years to cover all the 80 lakh ha 

of dry lands in Karnataka. This is too long a period 

vis-a-vis the urgency of the problem. Therefore, there 

is need to step up the pace of work atleast four times 

so that the entire area can be covered in 20 years or 

so. The proposed higher pace seems to be financially 

and administratively feasible. 

3.4 The Planning Process 

Initially, in each revenue district, a dry land 

watershed (having less than 30% of its area under 

irrigation) comprising 25-30 thousand ha of land is 

selected. This size of watershed is based on the 

working norm of one unit of Sub-Divisional Soil 

Conservation   Officer   and  one  unit   of   Assistant 
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Conservator of Forests with the assumption that 80 

percent of the total area of watershed is arable and 20 

percent non-arable and that the entire area is to be 

covered in seven years. Then, a benchmark or a baseline 

survey is conducted in each selected watershed to 

furnish information required for planning as also to set 

up a benchmark for evaluation of the programme in the 

future. A document containing the results of the 

baseline survey is prepared for each watershed. The 

baseline survey report contains information about the 

natural resource endowment, human population, animal 

population, land use pattern, crop pattern, input use, 

yield rates of crops etc. Finally, a seven-year master 

plan is prepared for each selected watershed. The 

master plan is prepared on the basis of the resource -

endowment of the watershed, felt-needs of the 

inhabitants of the watershed, and objectives of the 

programme; availability of financial and manpower 

resources is not considered at this stage. The master 

plan outlines the approach to be adopted for development 

of the watershed and identifies the technologies 

appropriate for the watershed. It is, of necessity, 

general in nature and does not contain operational 

details. 

3.5  Project Formulation and Phasing 

With the financial, manpower, and administrative 

resources available, it is not possible to treat all of 

the  area  of a watershed in one,shot.   Therefore,  for 
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operational purposes, each watershed is divided into a 

number of sub-watersheds, usually 7-10, each measuring 

1000-3000 ha. Every year, 1-2 sub-watersheds are taken 

up such that the entire watershed could be. treated over 

a period of seven years. Thus, typically, every year 

3000 to 5000 ha of watershed is treated with various 

recommended measures. For each sub-watershed taken up 

for treatment in a particular year, a detailed project 

is prepared and the implementation of the project is 

phased over a period of 4-5 years. Phasing is necessary 

because of the technical requirements of many 

activities, e.g., forestry and horticulture, which 

cannot be completed in one year and also because of the 

limited manpower and financial resources available for 

the purpose. Thus, the activities included in the 

project that was launched in 1984-85 were phased out for 

implementation from 1984-85 to 1988-89, those included 

in the project launched in 1985-86 from 1985-86 to 1989-

90 and so on and so forth. This means that the 

activities implemented in a particular year consist of 

(1) the carry over activities of the earlier projects; 

and (2} the activities of the current project earmarked 

for that year. The State Watershed Development Cell 

(SWDC) refers to the projects launched in the years 

1984-85, 1985-86, 1986-87, and 1987-88 as Projects O, I, 

II, and III respectively. The projects launched in the 

current year, i.e., 1988-89 are accordingly referred to 

as Project IV. 
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The SWDC has prepared and issued detailed guidelines for 
7 

formulation  of projects under the Project  IV  series. 

These guidelines include, interalia, prescribed 

proformas and maps which are required to be filled in 

and prepared as part of the project. The guidelines 

have been developed on the basis of the experience 

gained in the formulation, phasing, and implementation 

of the watershed development projects in the pilot 

watersheds during the period, 1984-85 to 1986-87. The 

Dry Land Development Boards (DLDB) at the revenue 

division level and the Watershed Development Teams 

(WDTs) at the district/project level are responsible for 

planning, project formulation, phasing and 

implementation of the programme. While both the DLDB 

and the WDT follow these guidelines in performing the 

tasks assigned to them, they have enough freedom to take 

operational decisions including selection of sub-

watersheds, choice of technology, and determination of 

mix of agricultural, forestry and horticultural 

activities for the selected sub-watersheds. 

3.6  Mapping 

After a sub-watershed is selected and delineated, five 

different types of maps are prepared to facilitate the 

tasks of planning, project formulation, phasing, 

implementation, monitoring, and control. Samples of 

these maps are included  in the Planning Guidelines  and 

7. See Planning Guidelines for the Watershed Development 
Programme, Government of Karnataka, State Watershed 
Development Cell, Bangalore, October 1987. 
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are reproduced In Appendices I - V. In Map 1, the 

selected sub-watershed is marked on a map of the 

watershed drawn on a topo. sheet. This map facilitates 

the demarcation of the selected sub-watershed such that 

there is only one point through which it drains and 

helps in locating a specific project and its specific 

activities with reference to important land marks 

existing in the sub-watershed/watershed. Map 2 is a 

drainage map of the watershed showing the locations of 

various projects taken up under the programme. Map 3 is 

the drainage map super-imposed on the revenue map of the 

sub-watershed. In this map, villages falling within the 

watershed are shown and individual fields are marked and 

identified by their survey numbers as assigned by the 

Revenue Department. This map is supplemented by two 

statements - one indicating the names of villages and 

their geographical area falling within the watershed and 

the ownership status of the land and one specifying the 

survey numbers partially or fully included in the 

project area. Map 4 is a soil and land capability map. 

It shows various kinds of soils obtaining in the sub-

watershed and land capability classes. This map is 

helpful in determining the types of treatments necessary 

to restore different types of land and in preparing land 

use plans. Map 5 is called the Treatment Map. This map 

shows the treatment(s) to be applied to each and every 

survey number. For preparing this map, a multi-

disciplinary team of officers from the Departments of 

Agriculture,  Forestry and Horticulture goes  round  the 
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project area, surveys each and every field (survey 

number) and identifies the treatments necessary to 

restore it. 

3.7  Choice of Technology 

Final decisions about the treatments to be applied or 

technology to be adopted are jointly made by the  U.A.S. 

Scientists and GOK officials in consultation with the 

farmers concerned and keeping in mind the soil and water 

conservation requirements of the entire project area. 

After the treatment map is finalised, a consolidated 

statement is prepared for the project. This statement 

shows, for both public and private lands separately, the 

treatments to be applied and the area of land in which 

each treatment is to be applied. The recommended 

treatments are grouped under Agriculture, Forestry and 

Horticultural Sectors. 

Generally, the recommended treatments in each of the 

sectors are as follows: 

1. Agricultural sector : Graded bunds, contour 

bunds; land smoothening; land levelling; bench 

terracing; land shaping, strengthening of 

existing bunds; farm ponds; grassed water ways 

with drop structures; diversion channel/bund; 

gullychecks; nala bunding, vegetative bunds with 

khus (vetiver grass), small section bunds, 

ridges and furrows, compartment bunding, contour 

cultivation, fall ploughing, crop systems etc. 
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2. Horticulture  sector : Trenching  and  planting; 

pitting  and planting; planting in  gullies  and 

nala  beds;  dry-orchards  in  private  marginal 

lands;  school  gardens; planting  around  water 

harvesting   structures;  planting   on   bunds, 

raising of grafts/seedlings etc. 

3. Forestry  sector  :    Trenching  and  planting;; 

pitting  and planting; establishment of  contour 

hedges  with  bushes  or with  grass  like  khus 

(vetiver)  etc.,  planting in gullies  and  nala 

beds;   farm   forestry   in   marginal   lands; 

seeding/planting  on bunds; avenue  plantations; 

shelter belts; grass/pasture land  development; 

brush-wood   dams;   raising   seedlings    for 

distribution, planting of khus in gullied areas, 

along water courses and the FRL of tanks etc. 

After the treatments to be taken up in each sector are 

finalised, they are phased out over a period of five 

years. Water budgeting is an important item which is 

not included in the project proposal currently. It 

should be an integral part of the watershed development 

plan. 

3.8  Financing 

The district watershed development programme is 

estimated to cost about Rs.12 crores annually which is 

mainly  financed  by the funds made available  from  the 
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Rural  Labour  Employment Guarantee  Programme  (RLEGP), 

partly  by bank loans, and partly by  the  participating 

farmers  themselves.   Thanks  to  the  initiative   and 

efforts of the GOK, Karnataka is the only State in India 

where  the Government of India (GOD have permitted  the 

use  of RLEGP funds for watershed development  purposes. 

The GOK and GOI funds subject to a limit of Rs.250G  per 

ha are made available to the participating farmers as 50 

percent  subsidy  and 50 percent loan repayable  over  a 

period  of 15 years in equal annual instalments  as  per 

the  provisions  of the Karnataka Land  Improvement  Act 

1961.    The  marginal  and  small  farmers  and   SC/ST 

beneficiaries   are  exempted  from  recovery   of   the 

loan/cost.   Thanks  to  adoption  of   cost   effective 

technology,  the  average cost of  resource  development 

works  has come down from Rs.2500 per ha in  1384-85  to 

about Rs.1800 per ha in 1986-87 and the trend is  likely 

to  continue.   Short term crop loans are  available  to 

farmers  from  various sources like  cooperative  credit 

societies,  Regional  Rural Banks  etc.   An  innovative 

scheme  of  cyclical credit has been  recently  launched 

under  the  DWDP.   Under this  scheme,  the  farmer  is 

assured  of regular supply of crop loan even when he  is 

not able to pay back his earlier loan due to bad weather 

conditions  and  resultant  crop loss.  Funds  for  soil 

conservation   works  and  horticultural  and   forestry 

activities  on  government land  and  village  community 

lands  (Gomal  land) are made available as  100%  grant. 

For  meeting  watershed development   expenditure,   a 
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revolving fund of Rs. one lakh has been created for each 

watershed selected under DWDP. 

Besides, the World Bank has been financially supporting 

the Kabbalnala watershed project in Bangalore district 

since its inception and the Swiss Development 

Cooperation has been supporting a project in Gulbarga 

district in which MYRADA is also involved. Recently, 

the Danish International Development Agency (DANIDA) has 

also agreed to finance the watershed development 

programme in the State. The GOI supports the projects 

launched under the National Watershed Development 

Programme. The other projects are supported by the GOK 

through plan provisions for various schemes dealing with 

rural employment like Drought Prone Area Programme 

(DPAP), National Rural Employment Programme (NREP) etc. 

The National Bank for Agricultural and Rural Development 

(NABARD) now permits refinancing of watershed 

development projects. 

So far, the Programme has not suffered from any 

financial constraints. In the words of the Secretary, 

Agriculture and Horticulture, "we have plenty of funds 

available from various sources" - internal and external 

for the Programme. As a matter of fact, a stage has 

come when we may have to say a polite 'no' to some of 

the agencies offering funds to support the Programme'. 

8. Based on the author's recollection from a personal 
interview with the Secretary, Agriculture and 
Horticulture, on March 25, 1988. 



3.9  Organisation and Administration 

The GOK has evolved an ingenious organisation  structure 

for  administering  the DWDP (Chart 1).   At  the  State 

level,  the State Watershed Development  Council  (SWDC) 

with  Chief Minister as Chairman and Ministers  incharge 

Agriculture,  Rural Development, Forests,  Horticulture, 

Dry Land and Animal Husbandry as members is the  highest 

policy making  body.   The  Secretary,  Agriulture  and 

Horticulture,  GOK, is the Secretary of SWDC.   Most  of 

the  routine  matters  are,  however,  handled  by   the 

Minister- of State for Dry Land Agriculture.  The SWDC is 

supposed  to meet normally once a year but as  of  April 

1988,  it  has met only once after its  constitution  in 

1984. 

The  SWDC  is  assisted  in the  matters  of  choice  of 

technology  by  a  Consortium  of  Scientists  which  is 

chaired   by   the   Vice-chancellor,   University    of 

Agricultural  Sciences, Bangalore and in monitoring  and 

controlling  the  Programme by  a  Monitoring  Committee 

which is headed by the Additional Chief Secretary,  GOK. 

The State Watershed Development Policy Committee (SWDPC) 

is  responsible for scrutinising project  proposals  and 

according   sanctions.  The  SWDPC  is  headed  by   the 

Secretary,   Agriculture   and  Horticulture,   and   is 

virtually  the  apex policy  making body.  The Director, 
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erosion. Degraded lands consisting of rocks, boulders

and stones are found on the tops of hillocks and along

the steep slopes, gullies, and nalas. The terrain is

undulating with altitude ranging from 500 to 660 m above

the mean sea level.

Land Use: The mini-watershed has a total geographical

area of about 148 ha of which about 100 ha (67 percent)

was cultivated, about 33 percent was partly wasteland

and partly pastures. There were no forests in the mini-

watershed nor any revenue lands. Most of the land was

privately owned. No land capability classification of

the mini-watershed has been done.

Agriculture: As mentioned before, about 100 ha (67% of

the total area of the watershed) was cultivated. About

12 ha of the cultivated area was irrigated in suminei

only from seven irrigation wells. Some 16 farmers

shared the irrigation water from these wells. The majoi

crops grown in the mini-watershed included jowar, bajra,

maize, tur, groundnut, sunflower, castor, soyabean anc

cotton. In some areas paddy and wheat crops also were

grown. Yields of crops grown with traditional practice;

were low but recently high yielding varieties of paddy,

cotton, wheat, maize and bajra have been introduced anc

a e =3 v'o c n l f vi ni rid Vi arrta n n n a nn

Land Holdings: The total population of the min:

watershed was 651. The total number of families havii

land within the mini-watershed was 65 of which 47 we:



living within the mini-watershed and 18 outside. There

were five landless families living within the mini-

watershed. About 41 percent of the farmers were big, 9

percent small and the rest 50 percent marginal. The

average size of cultivated land holding was about 1.50

ha.

Livestock: The total number of animals in the mini-

watershed was 370 which consisted of cows (140),

buffaloes (51), bullocks (69), and goats (110). Thus,

the average number of animals per ha of cultivated area

was 3.7.

Infrastructure: Wadagera has reasonably good

It is electrified, is linked toinfrastructure.

Kamalapur by an all-weather motorable road, has a

primary school, one community well for drinking water

and a community television set. All other facilities

are located at Kamalapur which is within the ir.ini-

watershed area some 5 km away from Wadagera.

18
6.4 Objectives of PIDOW

1. To support farmers and village communities in

their own efforts to improve their livelihood in

semi-arid rural areas;

2. To develop an approach for participative and

integrated rural development, based on small

watersheds, with the scope for adapted

replication;

18. Based on Annex 1 of the report, PIDOW : Joint
Assessment 1987, GOK, SDC, MYRADA, October 1987.
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CHAPTER 7

LESSONS, IMPLICATIONS AND SUGGESTIONS

From the three watershed case studies and the overview

of the Karnataka's District Watershed Development

Programme presented in this report, we can draw many

lessons. Some of the important lessons, their

implications and my suggestions are presented below:

7.1 Selection of Watershed

The watershed approach to development of dry land

agriculture requires that eventually every dry land

watershed should be treated with appropriate soil and

water conservation measures, and its land used according

to its physical capability. Since the financial and

manpower resources available for the purpose are often

limited, ordering of all the watersheds in a state,

district by district, in terms of urgency of treatment

is necessary for cost-effective implementation of any

watershed development programme. The watersheds may be

arranged in a descending order of urgency of treatment

and taken up for treatment in that order. Urgency of

treatment is mainly determined by the extent of

degradation of natural resources of the watershed;

higher the degradation, greater the urgency. A

watershed selected in this manner may be too large to be

manageable. Therefore, further delineation and ordering

of sub-watersheds/mini-watersheds in a selected

watershed using the same criterion may be necessary for

effective implementation of the treatment plan. There
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are no hard and fast rules for determining the optimum

size of a watershed that should be taken up for

implementation. There is an upper limit to the size

jointly determined by the requirement of people's

participation and availability of resources and a lower

limit jointly determined by indivisibility of both the

watershed and managerial and technical staff below a

certain level. The actual size will need to be

determined within these two limits considering the

availability of resources and ecological and socio-

cultural heterogeneity of the watershed. For organising

people and securing their involvement and participation

in the programme, MYRADA has found it convenient to work

with relatively homogeneous groups of 80-100 families.

However? this need not unnecessarily reduce the size of

a project to make it managerially un-viable. For

people's participation purposes, more than one

association or organisation can be created, if

necessary, within a project area without compromising

with the managerially viable size of the project.

7.2 Choice of Appropriate Technology

Technology for development of agriculture, horticulture,

forestry and other related activities in the dry farming

areas of India is now available with agricultural

universities, research centres of the Central Soil and

Water Conservation Research and Training Institute,

other ICAR research institutes, CRIDA, ICRISAT etc.

What is needed now is a large scale transfer of this

technology to its potential users and its adaptation to
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suit thi pteuliar ecological., toei^-cultural and

institutional conditions of various regions/zones of the

country. For this, a watershed approach of the

Karnataka's DWDP type seems to be most appropriate and

is worth emulating in other states. Needless to

emphasise, the technology selected for transfer to

farmers' fields should be simple to understand and

apply, profitable and dependable and farmers should be

trained to use it properly. A state level organisation

is necessary to serve as a screening and clearing house

for dryland watershed technology. Screening of the

technology may be done on the basis of its projected

effects on crop yields, income, income distribution,

employment, and ecology.

7.3 Programme Planning and Project Formulation

A two-step procedure of diagnosis and prescription

should be followed for this purpose. For diagnosis, a

benchmark or baseline survey should be conducted by a

multi-disciplinary team of specialists in agricultural

and social sciences to assess the quantity and quality

of the natural and human resources of the selected

watershed, determine resource productivity, input use

pattern, income, employment etc., identify felt needs of

the- local people, and constraints on and opportunities

for future development. After having diagnosed the

strenghts and weaknesses of the existing system and

felt-needs of the local people, a comprehensive master

plan complete with maps, charts and exhibits should be

prepared by a multi-disciplinary team of specialists
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implementation processes. It is necessary that the

effect on crop yields and other parameters of each of

the components of recommended watershed technology be

isolated and measured quantitatively so that proper

priorities in their delivery and management could be

s -i t.

Ideally, there should be an independent unit for

monitoring and evaluation adequately staffed and headed

by a professional rural development manager. The unit

could be located at the divisional level so that its

services are available to all the projects in the

division. The unit should be given full autonomy to

evaluate the project objectively and express its views

and opinions freely and frankly.

7.7 Research and Technical Back Up

Every watershed development programme should have a

strong and dependable research and technical back up

either from an agricultural university or an ICAR

institute. Agricultural scientists and technologists

from the university/ICAR institute identified for the

purpose should be closely associated with the programme

and should preferably be associated with the tasks of

survey, planning, mapping, monitoring and evaluation.

The watershed programme should provide some funds to

supplement the facilities and manpower resources of the

agricultural university/ICAR institute to be associated

with the programme and allow the scientists to do some

relevant operational research in the project area. This

130



kind of association would be mutually beneficial to both

* the university and the project. The project would

benefit from the expertise available with the university

and the university scientists would have a live

laboratory in the field to test the relevance of their

research findings, to get new ideas for further research

and to train their students in field research

methodology. This would ensure upgradation and

adaptation of watershed technology on a continuing

basis.

7.8 People's Participation

People's participation in a watershed development

programme is crucial for its success because every

family living and having land in the watershed must

cooperate with the programme to make it successful.

Every field/patch of land in the watershed should be

treated with appropriate soil and water conservation

measures and used according to its physical capability.

For this to happen, every family owning land should

accept and implement the recommended plan.

It is generally believed that government functionaries

are not appropriately oriented and motivated to do a goc

job of securing people's active participation ir

government programmes. However, GOK has demonstrated ir

its DWDP that government functionaries too can do e

reasonably good job of educating people and enlistinc

their involvement in a development programme provided if

they are properly oriented, trained, guided and assistec

by their superiors. To secure DeoDle's involvement. CIOF
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adopted quite a few innovative measures like night

meetings with villagers to have the annual action plans

vetted by them, promoting farmers' forums for exchange

of experiences, informal and formal consultation with

people, etc. Despite the not-so-good experience of

MYRADA in the PIDOW project in interacting with GOK and

in securing people's active participation in the

watershed development activities, I would venture a

suggestion that government efforts in involving people

could be supplemented and complemented by a

professionally managed non-governmental voluntary agency

which is technically competent and willing to take up this

kind of job. But there are very few such voluntary

agencies existing in India at present.

Yet another suggestion is that the state government

should try and organise farmers into some form of

informal or formal association and through it seek their

participation in the programme. The Anand pattern dairy

cooperative structure seems to be an appropriate

organisational form for organising farmers in a

watershed for planning and management of its natural and

human resources.

7.9 Role of People's Representatives

Peoples's representatives in the government and in other.

committees and forums can play a very important role in

making a watershed development programme successful.

They can articulate people's problems, seek redressal of

their grievances, prevent adverse policies and decisions
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from being implemented, help make right policies and

decisions and make sure that the gov®r«ffi©nt providaa

necessary financial, manpower, and administrative

support to the programme. To enable them to appreciate

the importance of watershed development programmes and

to play their role effectively, short-term orientation

courses may be organised for them preferably at a place

located within a watershed. A joint interaction

session/workshop of scientists, technologists,

academicians, bureaucrats, and people's representatives

may be organised once every year preferably in May/June

to review the progress, and problems of the programme

and determine a strategy for the next year.

7.10 Role of Government

No development programmes including a watershed

development programme can be successfully implemented on

a large scale without the active support and involvement

of the government. The government has been in the past

and will continue to be in the foreseeable future a

dominant actor in the field of agricultural and rural

development. Willingness, interest and ability of the

government are crucial determinants of success of a

development programme. Therefore, it is necessary for

the success of a watershed development programme that

the state government is not only willing and able to

support the programme but takes active interest in it

and creates a congenial environment through appropriate

policy measures. The government should be responsive to

people's needs and aspirations, open to their
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suggestions and sympathetic to their problems. Short-

term orientation courses in watershed development and

management would be very useful to those government

officers associated with the programme but not having

any previous exposure to this field of activity. The

courses may be organised in an agricultural

university/ICAR institute which has sufficient expertise

in watershed development and management to mount such a

programme. The government may provide financial support

to a potentially good institute to enable it to build

and/or strengthen its research and training capacity in

watershed development and management, if it does not

already exist anywhere in the state.

7.11 Role of International Agencies

International development agencies having interest and

expertise in watershed development and management can

help the state governments/project authorities with

technology, experts, training, planning and management,

and funds. However, due to differences in perceptions,

visions, and expectations of international agencies and

the Central and state governments, it is very difficult

to arrive at a commonly acceptable approach and strategy

and hence there are problems and bottlenecks at every

stage of the project. If a foreign donor is associated

with a programme, the project authority becomes somewhat

complacent and starts expecting more and more funds from

the donor on a continuing basis but does not like the

strings attached thereto. So, the project authority

should carefully weigh the advantages and disadvantages
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of foreign collaboration and only if the perceived

advantages significantly exceed the disadvantages should

it go in for involvement of an international agency in

the programme.

7.12 Replicability of the Karnataka Model

There cannot be a universally applicable model of

dryland watershed development and management. So, any

search for such a model is bound to be futile. What

should be abstracted from the Karnataka experience with

dry land watershed development and management is a

methodology or a procedure, or a process, which, if

followed judiciously, could help achieve the social

goals in managing dry land agriculture and other related

activities. Briefly, the major components of such a

methodology include problem identification/diagnosis, an

inventory of resources, constraints and opportunities,

identification of appropriate technologies, means or

measures for resolving the problems identified,

formulating a plan incorporating the measures selected,

implementing the plan, monitoring the progress and

problems in implementation, taking remedial actions tc

alleviate the problems, evaluating the impact of. the

project as it progresses, and making mid course

corrections, if necessary. Adoption of this

methodology requires political will and support at all

levels, commitment of bureaucracy to the methodology,

availability of profitable and dependable technology,

technically competent, trained and motivated msnnower.
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