
1.    INTRODUCTION 
1.1    General Perspectives 

There is no shortage of high-quality perceptions, recommendations and guidelines both at 
central and at state government levels on how to organise Indian research and (to a lesser 
degree) extension to make them more relevant to the clients' needs. Reviewers who have 
recently made strong contributions in this regard include the Johl Committee (ICAR 1995b) 
and the G. V. K. Rao Committee (ICAR, 1988). The ICAR has also commissioned the TATA 
Consultancy report on organisation and management of ICAR headquarters, the K. V. Raman 
Committee report on administration and ministerial services in ICAR, and the S. P. Rai report 
on personnel policies. Within the ICAR, procedures are now in hand to introduce many of the 
recommendations emanating from these reports. 

The central difficulty, as we argue in this paper, lies in the highly uneven implementation of 
sound ideas. Our search throughout is therefore for simple, robust and effective means of 
overcoming the barriers to implementation (=> Section 7 for some suggestions on these). We 
have concluded that there is major scope for improving the organisation and management of 
technology provision for rainfed farming, and that stronger social-science skills are a 
foundation of such improvements. However, organisational change and new skills will have 
little impact unless accompanied by change in four underlying dimensions: 

• incentives for individual professionals; 
• an increase in the proportion of operational funds available; 
• facilities, especially the availability of information; and 
• institutionalised learning across several spheres. 

Change in these underlying factors is difficult, yet there can be little sustainable improvement 
in the provision of technology for rainfed farming without it. 

1.2    What Makes Rainfed Areas Different? 

Irrigated areas producing the major cereals (rice and wheat) have long served as a 
breadbasket to India's burgeoning urban population. This role was greatly reinforced by the 
Green Revolution, when fertiliser-responsive, short-straw varieties were taken up rapidly. 

There have been occasional instances of rapid technology-based growth in crop production in 
the more reliably rainfed areas, such as in oilseeds, but for reasons outlined below, we do not 
see the "mission mode" approach underlying these as a universal panacea. 

On the whole, conditions between irrigated and much of the rainfed land differ substantially, 
and it would be naive to suppose that a second Green Revolution might occur in rainfed 
areas. Such differences are detailed in Section 2. Briefly, the rainfed areas are disadvantaged 
in a number of ways: 

• Widely diverse and, in some cases, environmentally fragile agro-ecological 
conditions, with irregular rainfall and nutrient-poor soils, contribute to the need for 
risk-averse approaches to farming. 

• The farming population has limited capacity to articulate their needs, unless 
supported by participatory approaches. : 

• A wide diversity of varieties, cropping patterns and farming l practices makes it 
difficult for research to respond specifically to these. 

• Weak infrastructure makes it difficult to engage the private sector with all but high-
value, easily transported products. 



The above conditions have two broad implications for research: 

1. It is difficult to replicate farmers' conditions on-station, so that farmers' opinions and 
knowledge have to be drawn upon in two ways: by having them visit research stations 
and give their opinions at an early stage on the technologies being tested; and by 
conducting more adaptive testing under farmers' conditions (for which the necessary 
resources have to be made available and skills acquired). 

2. Farmers cannot be assumed to be motivated by profit maximisation alone: much 
stronger effort is needed than in irrigated areas to understand the influence on their 
farming practices of risk-aversion, and of other socio-economic and cultural factors, 
including the role of women (especially in areas of high seasonal migration). 

1.3    The Need for Social-Science Skills 

Farming conditions in many parts of the rainfed areas are complex, diverse and risk-prone. 
The need for social-science inputs into the research process, and into related organisational 
and institutional change, is determined fundamentally by the fact that these conditions cannot 
easily be replicated on-station and subjected to reductionist observation. Compared with 
irrigated areas, a greater part of the effort towards technical change must be made on-farm, 
under existing farming and natural resource-management systems, and in the context of 
prevailing socio-economic and behavioural modes and conventions. Rainfed areas differ 
fundamentally from irrigated areas in this respect, and in the amount of risk involved in 
agricultural production. On-station experiments typically eliminate or minimise risk, so for 
rainfed areas may result in recommendations for input levels and practices which farmers find 
unacceptable. Social-science skills are essential to understand farmers' risk-averting 
practices and to design technology appropriately for them. 

However, social-science skills are valuable not only because they may lead to technologies 
that yield productivity gains. They may also contribute to technological changes with 
acceptable levels of distributional equity (so that the weaker groups are not further 
marginalised), and to the sustainability, both institutional and environmental, of those 
changes. Sustainability and equity are, of course, concerns relevant also to irrigated areas, 
but we argue below, especially for instance, in the rehabilitation of micro-watersheds (=> 
Section 5), that they have unique characteristics in rainfed areas. 

The CGIAR has recognised the contribution of social sciences to improved technology design 
through a combination of inputs at project, policy and institutional levels. A recent report 
(CGIAR Panel, 1996) notes that policy and management research and socio-economic 
research account for some 15% of the CGIAR budget and 18% of its personnel, and 
recommends further increases. Within the ICAR, in contrast, sanctioned positions in social 
sciences (economics and extension), policy and management sciences account for only 7.5% 
of the total scientific positions. 

1.4    Research, Extension and Technological Change 

The findings of research reach farmers in the form of improved technologies. These may be 
either hardware (such as improved seed or equipment) or software (such as improved 
management practices). The introduction of improved technology by farmers is called 
"innovation". However, this is not a simple process. Successful innovation depends on: 

• the appropriateness of the technology to farmers' conditions; 
• the availability of appropriate information and inputs through which the technology is 

conveyed; and 
• favourable supporting conditions, such as credit, market, and so on. 

The more the farmers innovate, the more effective research and extension have been. In 
Section 6, improved seed for rainfed areas is discussed in depth as an example of how 
farmers' capacity for ; innovation can be promoted. This necessitates improvements in 



procedures for varietal testing and release, improved mechanisms for seed delivery, and 
client-orientation in deciding on plant breeding priorities. 

At several points in the paper, we argue that attempts to improve the effectiveness of public-
sector research and extension have focused too strongly on components of research or 
extension, and have lost sight of what needs to be done to put in place the preconditions for 
innovation. There have been rare exceptions to this narrowness of approach in respect of 
rainfed farming, such as the Oilseeds Production Mission. We recognise the success of this 
mission-mode approach, but feel unable to recommend it as a general practice for two main 
reasons: 

• The co-ordinated attention it demands of researchers, extension personnel, the rural 
banking system and policy makers is unlikely to be sustained over more than a very 
few crops for the necessary 5-10 year period. 

• The commodity focus of the approach distracts attention from chronic constraints 
attributable to a fragile and diminishing resource base. 

Efforts to improve the resource base are channelled especially through the rehabilitation of 
micro-watersheds. Such rehabilitation reduces soil and water runoff, improves percolation, 
increases the availability of fodder and water for irrigation, and so results in the introduction of 
new crops and varieties. Farmers are unlikely to be familiar with technologies that .will enable 
them to take full advantage of these possibilities. Research and extension services can play a 
major role in providing these from outside. The uptake of farm-level technology could also be 
better enhanced through improved provision of the genetic resources used by farmers. 

1.5    Aims and Organisation of this Paper 

There is no "magic bullet" to resolve the problems and address the opportunities facing 
research and extension for rainfed farming. The issues are complex, many of them have been 
raised repeatedly over several decades, and progress towards meeting them has been 
uneven. Some have attributed the problem largely to poor research-extension linkages. 
However, in our view, the type and quality of linkages depend fundamentally on the qualities 
of research and extension themselves. Put bluntly, no matter how good linkages are, they will 
be to no avail if the proposed technologies are inappropriate to clients' needs. By contrast, a 
healthy and responsive research system producing what farmers need, helps to create 
interest and job-satisfaction on the part of extension services, and so sets the scene for 
strong linkages. 

We begin this paper with an overview of the issues facing research for rainfed farming (=> 
Section 2), followed by a review of those facing extension (=> Section 3). We then draw out 
the issues relating to research-extension linkages (=> Section 4). 

We follow this with two short sections highlighting opportunities that offer much potential for 
strengthening the effectiveness of research and extension systems for rainfed farming. These 
are technology responses to watershed rehabilitation (=> Section 5) and enhancing the 
spread of technology embedded in input supply, taking seed as an example (=> Section 6). 
We conclude with a section on modes for implementing these strategies (=> Section 7). 

Information presented in this paper is drawn from a wide range of interviews: 

• With the directors and senior staff of a number of ICAR institutes, directorates and 
projects. These were conducted primarily during field visits in October 1996, but in 
some cases also through longer-term contact (CSWCR&TI, CRIDA, CAZRI, NDRI, 
NAARM, MANAGE, CSSRI, Project Directorate for Cropping Systems Research, 
Directorate for Oilseeds Research, National Seeds Project, and the KVKs based at 
three NGOs- Youth for Action (Mehboobnagar, Andhra Pradesh), the Vidya Bhawan 
Society (Udaipur, Rajasthan) and the Agricultural Development Trust (Pune, 
Maharashtra)). 



• With the vice-chancellor and senior staff of Acharya N G Ranga Agricultural 
University in October 1996; the director of the Zonal Research Station at Palem 
(Andhra Pradesh) and with staff of Rajasthan Agricultural University over a period of 
time. 

• With directors of State Department of Agriculture (Andhra Pradesh and Rajasthan), 
and the Additional Director of Agriculture (Extension), State Department of Agriculture 
of Maharashtra, and with the director of the Andhra Pradesh State Seeds 
Corporation. 

The authors are indebted to all of these. We also drew on a range of reports concerning 
aspects of the research and extension system. These are listed in the References section. 


