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Abslrnc! 

In addition to their role in hUman nutrition, food legumes are an integral part of farming systems world wide. 
Their role in diversifying cropping systems and in maintaining soil fertility to sustain agricultural production is 
being realized increasingly among scientists and policy makers in most developing countries. Current (1996) 
world production is around 57 million tonnes. The population in developing countries is expected to be 6.06 
billion by 20 I 0, and the demand for food legumes is expected to be around 110.65 million lonnes. This poses a 
challenge to scientists and policy makers to meet this demand. The growth trends during 1990-94 for arca, 
production, and productivity globally were negative, with few exceptions. Many countries in Asia need to 
inCrc.1se production by at least 50% by 2010, and double it by 2020, to meet the needs of the growing population. 

The current research and development (R&D) thrusts, in developing countries, are gearcd towards increased 
production, but with varied success. An increased reliance on plant breeding and extensive cultivation of 
legumes in marginal arcas has lead to over-exploitation of the limited genetic resourees (breeding for adaptation 
to harsh conditions thus losing genes for high yield). Some national governments (eg Turkey and India) have 
programs to increase production. The early successes have plateaued, and shifts in direction are needed. 

Research infrastructure, staff, and funding for agricultural research are inadequate in most developing 
countries. Compared to 3.29% of agricultural gross domestic product (GDP) invested in R&D by the developed 
cOllntries, the developing countries were spending on average only 0.39% in the late 19805. This has declined 
further in the 19905. The major proportion (50 to 75%) of the R&D funds in the developing countries is allocated 
to sk1plc cereals, and only a small portion of the remaining budget is available for legumes. AltllOUgh there arc 
specialized research institutes or programs for major cereals, food legumes arc lumped together and hence 
ICSCIU'ch cfforts are scattered and superficial when compared with cereals. 

TIle following strategies arc suggested to strengthen support for food legume research. 
Integrated cropping systeras management (variety + agronomic practices + crop rotations) to bridge the yield 

gap in different agroclimatic conditions. 
Initiate strategic research to breach yield ceilings, and to develop cultivars that can produce high and stable 

yields in better-endowed environments and thus compete with cereals. 
Strengthen research collaboration within and among national programs and with the international agricultural 

research centers. 
Increased role of regional, networks and working groups to enhance technical co-operation among developing 

countries (rCDe). 
Increase the collaboration between public and private sectors and exploit their comparative advantages to 

Ilehicve mutual goals. 
Create Food Legume Councils (that include fanners, traders, and exporters) which support R&D by levying 

laxes or cesscs on commodities and value-added products, 
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INTRODUCTION 

Food legumes (pulses) playa role in human nutrition and more recently as animal feed, in the developing 
world. They contain minerals and vitamins essential for a balanced diet in humans. In many developing 
countries food legumes provide the necessary protein and amino acids (in predominantly vegetarian India, 
Bangladesh, Nepal, Myanmar and Sri Lanka) and supplement the protein diet of people in other countries. 
Since 1980-82 per capit.'I consumption has declined by 6 % in developing countries where relative pulse 
prices have gone up and consumption of animal protein (eg milk) has increased. The importance of legumes 
as animal feed is increaSing. The compound growth rate for feed use during 1980-95 was 7.97% compared to 
1.5% growth for food use during the same period (Kelly et al., 1997). As an integral part of farming 
systems, food legumes, in rotation with cereals and tuber crops, assist in maintaining soil fertility and the 
sustainability of production systems (Rego et al., 1996). Owing to higher prices in comparison with cereals, 
food legumes are increasingly being grown to supplement farmers' incomes. The major food legumes grown 
in developing countries are: dry bean (Phaseolus vulgaris), faba bean (Vida !aba), dry pea (PislIm sativllm), 
chickpea (Cieer arielinum), lentil (Lens culinaris), mung bean (Vigna radiata), gram (Vigna mungo) 
pigeonpea (Cajanus cajun) and Lathyrus ( Lathyrus sativus). Oil crops such as groundnut (Arachis 
hypogaea) and soybean (Glycine max) are food legumes but are not discussed in this paper. The terms food 
legume and pulse are used synonymously in this paper. 

Cool season food legumes (faba bean, chickpea, lentil, and pea) contribute almost 60% of lotal world 
pulse production and 40% of the area (Oram and Agcaoili, 1994). Chickpea and lentil are produced 
predominantly in developing countries and dry peas in developed countries, while faba bean production is 
more evenly distributed. Overall in developing countries arc only about half of those of developed 
countries COram and Agcaoili, 1994). 

The world's population in 1994 was around billion. It is expected to double by the year 2050. Most 
of this growth is expected to occur in developing countries in Asia, Africa, and Latin America 
(Swaminathan, 1995). This implies that food legume production needs to doubled or triple to meet the needs 
- -f the human population alone, not accounting for the demand for animal feed. The need to meet nutritional 
_iquirements (protein, amino acid, vitamins, minerals, etc) will be much in countries where people 
are likely to suffer deficiencies from predominantly cereal-based diets (James, 1997). Thc population in 
developing countries is 4.6 billion in 1997, and is estimated to be 6.06 billion in 2010 (assuming an average 
2% growth rate). CUITent (1996) production of food legumes is around 57 million WnDes. Per 
consumption at a moderate rate of 50 g per day (18 kg per annum) will need at least I J 0.65 million t by 
2010. This is the challenge facing food legume scientists, policy makers, and national governments and 
requires a meticulously planned approach. This calls for an R&D strategy developed by scientists, 
supportive funding support from research administrators and the political will of governments. 

GROWTH TRENDS AND PROJECTIONS FOR FOOD LEGUMES 

During the period (1990-'94) global growth rates for area, production and yield for the pulses under 
review were negative, although chickpea showed a marginal growth, and lentil recorded a 2 to 3% growth. 
Africa had highly negative growth rates for area and production, although yields showed positive trends for 
all crops, except chickpea. In Asian, positive growth trends were observed for area and production, but were 
negative for yield. Growth trends of selected countries in Asia and Africa are given in Table I. 

In Asia, growth rates for area are positive for all countries except NepaJ, while production has shown 
negalivetrends in China, Nepal, and Pakistan. Yield growth rates were positive only in Bangladesh and 
India. Egypt, Morocco, Tunisia, and Turkey negative growth rates for both area and production, 
with the exception of Tunisia thai showed positive production growth. However, growth rates for yield are 
positive for all countries, except Morocco. 

Current and projected demands for pulses in selected countries in Asia and Africa are given in Table 1. In 
many countries, production has to be increased by about 50% by year 2010 and to double by the year 2020 
to meet the projected demands. Based on available data, it is expected Nepal and Myanmar will have 
surpluses and the remaining countries deficits. 
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TalJle 1. Current and projected demand (million tonnes) and growth rates (1990-94) for nil food legumes in seleoted developing 
countries of Asia and Africa I 

COUlltry Demand Growth rates (1990-94) (%) 

Current Projected (Year) Area Production Yield 
Bangladesh 0.56 0.70 (2010) 0.50 0.66 0.16 
China 8.00 15.00 (2020) 0.84 -2.84 -3.64 
Illdill 18.00 25.90 (2010) 0.36 1.76 1.62· 
Myanmar NA 1 NA 27.46 22.92 -3.58 
Ncpal 0.19 0.33 (2010) -1.46 ·1.54 -0.20 
PakiKt,m 0.87 1.21 (2010) 0.64 -7.02 -7.64 
Egypt 0.54 0.68 (2010) -2.74 -15.92 8.82 
Morocco 0.27 0.52 (2000) -11.92 -12.94 -0.96 
Tunisia 0.05 O.Q7. (2000) -7.10 1.36 9.00 
Turkey 1.95 3.00 (20 I 0) -4.76 -4.52 0.28 

I Sources: FAO Year Books (1990-94) for area, production and yield. Current and projected demands estimated I supplied by 
co-authors. 2 Data not available. 

CURRENT RESEARCH IN FOOD LEGUMES 

Current research in food legumes in most developing countries is geared towards increasing production to 
meet domestic demand andlor export. Activities include a) developing high yielding varieties with resistance 
to discascs and pests, and b) agronomic practices to increase productivity. Because of the demand, food 
legumes arc being grown in lands as better lands arc devoted to high yielding stable and 
remunerative crops such as cereals. This has necessitated breeding for tolerance to poor soil fertility, 
drought, and salinity. In some areas there is a build-up of pests and diseases due to crop intensification. 
example, intensification of chickpea and lentil cultivation in some areas in Turkey has resultcd in epidemics 
of soil-borne and leaf diseases, mostly AscochYfCl blight. This has necessitated breeding for resistance and for 
research on integrated pest management. Delayed or early sowing, to fit into cropping systems, has lead to 
the breeding of varieties adapted to the changed sowing dates, for early maturing varieties. All these 
activities wcre more of 'fire-fighting' efforts to meet immediate needs. Few countries have invested in long
term improvement programs to improve yields and the stability of production. 

Realising the need to maintain soil fenility and the sustainability of agricultural production, natural 
resource management research should receive priority in many countries. Now both agronomic management 
and varietal improvement are receiving equal emphasis in many developing countries. 

SPECIAL PROGRAMS AND POLICIES TO INCREASE LEGUME PRODUCTION 

Faced with deficits in the supply of pulses. many countries (especially in Asia) resorted to imports to 
meet demand in the 1980's. Some countries such as Turkey and Australia have increased their production 
for export. In Turkey. for example, the production ofehickpea and lentil was increased by expanding to 
marginal areas, utilizing fallow lands, and including legumes in cereal-cereal rotations. The govemment also 
provided policy incentives to increase production and exports. As a result the chickpea and lentil arca 
increased from 3% of the total cropped area in late 197010 11 % in lale 19805 (Anonymous, 1990). On the 
other hand, importing countries initiated 'Special Programs' to increase produetion. For example, the Indian 
National Agricultural Research Systems (NARS) initiated the 'Technology Mission on Pulses' in 1991 to co
ordinate the efforts of different agencies and boost production of chickpea, lentil, pigeon pea. mung bean, and 
black gram. Various 'Micro-missions' operate under the "Technology Mission" to deal with crop 
production; post-barvest technology; input and resource support to farmers; and price support, storage, 
processing. and marketing. The mission has been reasonably successful, and has been extended to the 9th 

five-year plan period. The Crop Diversifica.tion Program (funded by Canadian and Duteh projects) in 
Bangladesh (1990-'95) was aimed at increasing the production of some non-rice crops to increase food 
supplies. A project to increase production of chickpea and other pulses funded by the Pakistan government 
during 1994-96 has been highly successful. Chickpea production increased from 0.41 million t in 1993-94, 
to 0.68 million t in 1995-96. Because of this increased production, there have been no imports of desi 
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chickpea during 1995·96. The project has been exten'ded to cover other legumes in the 9'h five-year plan. If 
the developing countries have to meet the projected demands for food legumes by the year 2010, such 
special programs lire essential to accelerate production. 

RESEARCH INFRASTRUCTURE, INSTITUTES, STAFF, FUNDING 

After the 'Green Revolution' of the 1960s and 1970s, there was concern among the national programs of 
many developing countries regarding the need for diversification from cereal mono-cultures. Many national 
programs initiated crop improvement programs on food legumes in the late 70s and early 80s. New 
institutes, divisions, or projects were started. Multi·disciplinary teams were either appointed or identified 
however. funding of R&D has been meagre (Table 2). Investment by developed (high-income) countries 
showed continued growth. with an average 3.29% of agricultural gross domestic product (GDP) invested in 
R&D by the late 1990s, with Japan reporting 3.36% in 1992, and Australia 3.54%. However, corresponding 
figures for developing (low-income) countries was approximately 0.39%. Agricultural research expenditures 
relative to total government funding have declined over time. Latest available figures of government 
funding in low-income Asian countries (Bangladesh, China, India, Pakistan) range from 0.25 to 0.52% 
(Pardey et a!., 1997). Current actual funding in selected countries, along with the number of institutions and 
staff working on food legumes research is given in Table 3. Compared to the total human resources in each 
country, resources allocated to food legumes are smaiL The proportion of full time researchers on legumes 
in China is 0.3%, in Bangladesh J .5%, and in India 6.8%. Data are not available for other countries, but the 
number is likely to be <3% in most developing countries. 

Table 2. investments III a&rlcultural research and development (expressed as perccmage of national agricullurnl GOP) 

Country 1971·75 1976·80 1981·85 1986-90 Latest Year 

Bangladesh 0.13 0.16 0.25 0.26 0.25" 
China 0.40 0.48 0.41 0.38 0.43' 
India 0.2\ 0.33 0.38 0.48 0.52' 
lnooncsia 0.13 0.21 0.26 0.27 0.27' 
Pakistan 0.39 0.52 0.58 0.59 0.47" 
Sri Lanka 0.40 0.53 0.50 0.37 0.36" 
Low-income 0.27 0.37 0.39 0.40 0.39' 

MuiaYS1U 0.51 0.85 1.04 1.08 1.06" 
South Korea 0.27 0.26 0.36 0.39 0.56' 
Taiwan 1.14 1.70 2,34 3.03 4.65" 

Thailand 0.73 0.65 0.89 0.94 1.40" 

Midtlle-income 0.60 0.65 0.89 0.94 1.34" 

Australia 2.56 2.93 3.51 3.11 3.54b 

Japan 1.97 2.24 2.81 3.03 3.36b 

fIigh.income 2.06 2.33 2.92 3.04 3.29" 

TOUlI 0.48 0.58 0.60 11.59 0.5S' 

" 1990 figure b 1992 figure c 1993 figure Source: Pardey el aI., 1997 

Despite the already low level of funding for agricultural research (including pulses), many national 
governments are imposing further cuts in 'research budgets. In a few countries, such as China, research 
institutes are being asked to generate their own funds and link up with the private sector to attract grants; 
while in Morocco the semi-public institutes are' already generating 8-12% of their budget from internal 
income. Most of the national programs receive substantial contributions from bilateral or multilateral donors 
to support agricultural R&D. If this funding is withdrawn, it will severely affect the research in many 
countries. 
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Table 3. Re."car«h institutions, staff, and funding (US$m) for food legumes research in selected countries. 

29 150 1.5 ( 1986·96) 1867.6 
India 37 345 10.0 (1992·97) 1561.8 
Myanmar 2 35 NAo NA 
Nepal 4 30 0.3 (1985·95) NA 
Pakistan 9 102 0.4 (J 989·98) 198.3 
Egypt I 50 O.OS' (1997) 60.0 
Tunisia :2 8 0.438 (1996) NA 
Turkey 6 15 0.15 (1997) 4.7 
Morocco 6 25 3.27' (1993·96) 26.9 

I. Consists of institutes working on food legumes 
2. Not necessarily fuliUme stnrr, but indicates lolal person years. Based on ;nfonnation supplied by co·authors 
3. Approximate amount allocated / spenl for legumes. Figures are estimates by the cO·authors representing the country 
4. Source: Pardey et al., (1997). For comparison, local currency units are converted to US dollars 
5. Local budgclligures not available. Given ligures are from a donor project 
6. Dotl! notllvailablc 
7. Excluding salaries and donor supported project runds 
8. donor supported project funds 
9 Including external projcct funds, excluding saiaries. Total agricultural research budget (of Institu! Nalional de In 

Recherchc Agronomique) excluding external support project funds. 

INTERNATIONAL AGRICULTURAL RESEARCH SYSTEM 

Five International Agricultural Research Centers (lARCs) have food legumes us mandate crops: 
Asian Vegetable Research and Development Centre (A VRDC) - Mungbean. soybean 
Centro International de Agricultura Tropical (CIA T) - Phaseolus beans 
International Center for Agricultural Research in the Dry Areas (ICARDA) - Lentil, faba bean and a 

regional mandate for chickpea (with ICRISAT) 
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)-, Chickpea pigeonpea, and 

groundnUI 
International Inslitute of Tropical Agriculture (!ITA) - Cowpea 
With the exception of the bean program Ilt erATo the emphasis at these centers on food legumes (in terms 

of research funds, staff. and resources) is less than for cereals or tuber crops. A comparative study of fund 
allocation during 1985·95 to cereals, legumes, and resource management programs at ICARDA and 
ICRISAT is presented in Table 4. At ICARDA, the four legumes received 25.4 % of the funds compared 

. wilh 29.5% for two cereals and 45% for resource management. At ICRISAT. core funds (excluding special 
projects) for two cereals were higher (29.3%) than fOr thr~e legumes (28.3%) during 1985-94. Thcse 
comparisons indicate that the cereal crops garnered more· funds because of the perceived need to produce 
more staple food. We cannot possibly hope to reverse the trend, but could influence a more equitable share 
of R&D support to legumes. With the recent funding cuts experienced by the Consultative Group on 
International Agricultural Research (CGIAR) it is likely thai there will be fUl1her reductions in funds to 
legume research. Because of the reduced resources, and other reasons, the IARCs will now concentrate more 
on basic and strategic and are expected to work with their NARS partners in applied and adaptive 
research. lARCs will conduct research that will provide 'international public goods' for use by the national 
programs. They will also not develop any finished products or technologies, bUI will supply enhanced 
germplasm. intennediate products. and components of technology. The NARS would use these intermediate 
products (segregating materials. populations, etc) to develop varieties or a complete set of technologies. All 
this change puts the onus on the NARS for the applied/adaptive research and development oriented 
programs. 
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Table 4. Funding (thousand US$) for research programs at ICRISAT and ICARDA, 1985-95. 

Progmm 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 Totol 
ICRISAT 

Cereals (2) 3969 4080 4330 4426 5443 5727 5943 4963 5000 4501 NAt 40333 

(3) 2870 3520 4076 3660 3948 3850 4248 3920 3886 4892 NA 38870 

Res. management 2236 2393 2986 2932 3263 3686 3852 3747 3685 3586 NA 32366 

Tech, trnnsfer 1566 1986 2011 2717 3500 3511 3943 2828 2065 1814 NA 26041 

ICARDA 

Cereals (2) NA2 2352 2467 2568 2806 2729 2825 2700 2970 3055 3083 27555 

Legumes (4) NA 2091 2559 2579 2596 2523 2577 2017 2214 2276 2298 23730 

Res, management NA 3431 3528 3917 4075 3913 3976 3833 4059 5147 6215 42094 
1 Data for programs is not available as programs were fe-organized in to research divisions. 2 Dnta are not reported for 1985. 

Source: Finance Division, lCRISAT, PUil111chcru, India &, W. Erskine. ICARDA, Aleppo, Syria. 

FUTURE RESEARCH TO INCREASE FOOD LEGUME PRODUCTION 

Future food supplies are to come from increased productivity both by harnessing the genetic potential of 
crops and agronomic management to increase yields (Islam, 1995). This will need sustained research to 
develop technologies that can overcome the ever-changing constraints to production, and :to contribute to 
sustainability. To achieve this, national governments must invest more in R&D in the next decade. 
Previous investments in food legumes are not encouraging and national governments must now act to save 
their countries from food shortages. 

Although reliable data on funds and personnel involved in cereal research vis-a-vis pulses are not easily 
,)vailable, the lopsidedness in favour of cereals is evident in all countries. Major cereals such as rice and 
wheat receive almost 50 to 75% of the national research funds, while all the other crops (> 25) share the 
remaining 25-50% resources. There are individual national research institutes for rice, and wheat (eg, the 
Bangladesh Rice Research Institute, Directorate of Wheat Research in Indin, etc). However, three or more 
pulses are grouped together in research programs or institutes (e.g.; Pulses Research Center, Bangladesh; 
Food Legumes Programs in Egypt, Morocco, Turkey, Tunisia). This change itself is a welcome development 
in a few countries where legumes were either clustered with oil seeds or as secondary crops, or as other field 
crops. However, more recently individual programs and projects are being initiated, such as the bifurcation 
of chickpea and pigeonpea as separate co-ordinated programs in India. It is imperative that other national 
programs emphasise the role of legumes in systems, and establish R&D programs. 

Legumes are largely cultivated as rainfed crops, or under residual moisture conditions in post-rainy 
seasons. Through years of natural selection under low-moisture, low-fertility, and allied harsh conditions, 
they have been adapted to survive and produce minimal acceptable yields. The advent of high yielding 
cultivars of rice, wheat, maize, sorghum and soybean and the expansion of their cultivation to the better and 
more productive areas, has pushed the 'poor-cousin' legumes to marginal and less fertile lands. These 
factors have resulted in legumes being non-responsive to inputs (irrigation and fertilizers). The excessive 
growth of legumes under good fertility and moisture conditions leads to inereased disease, lodging and lower 
yields. Good progress has been made with peas in Europe, changing the ideotype (e,g. reduced leaf area) to 
make the crop responsive to inputs and to mechanised cultivation. Limited progress has been made in faba 
bean, lentil and chickpea to develop input responsive ideotypes to fit into changed cropping systems and 
production needs. 

Increasing production can result from a) expanding the area, including irrigation and b) increasing yield. 
However availability of land is limited. Swaminathan (1990) has estimated that by the year 2000, per capita 
land availability will be 0.1 ha in China and 0.11 ha in India. A similar situation is likely in much Asia, 
but not to the same extent in Africa or Latin America. resources can be extended to some extent by 
utilising fallow lands (as in Bangladesh, China, India, and Turkey) and increasing cropping intensity 
(intercropping, etc), Other possibilities are: a) introducing short-duration pulses to fit into cropping 
sequences, b) substituting low-profit cereal crops, with high-value pulses, and c) shifting pulse cultivation 
from marginal areas to limited irrigation areas where y,ields can be increased 2-3 times with one or two .. ; . 
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irrigations and d) developing value added products and the use of legumes by industry to increase demand 
and remuneration to fanners. 

VARIETIES, CROP MANAGEMENT AND CROP PRODUCTION. 

Improving yields is a major component of increasing the production of pulses. As a result of efforts by 
JARC and NARS scientists, improved varieties have been developed. Many are high-yielding, and combine 
resistance/tolerance to or diseases. However, the farmer's realised yields are one-fourth the yields on 
experiment stations. Bridging this gap, by improved management (nutrition, soil and water conditions, crop 
husbandry) and protection against biotic and abiotic stresses are essential to achieve increased production 
(Plucknett, 1995). There is need for more strategic agronomic research, to improve yields and sustaillability. 
Research needs to be focused on both genetic and management improvements when attempting to close the 
gap between potential and realised yields. 

BRIDGING THE YIELD GAP 

A review of literature indicates the technology exists (variety and agronomic management) for increasing 
production of most pulse crops. For example, in groundnut the highest dry pod yields recorded (the potential 
yield) on large plots range from 10 t hu- j in Zimbabwe to 11.2 t ha-J in China (Johansen and Nageswarn Rao, 
1996). At ICRISAT Patancheru in peninsular India (tropical environments) yields up to 7 t hu-' on small 
plots and up to 5 t ha-' on large plots have been reported. However, the realized average national yield in 
many developed countries (with the exception of China) is around 1 t ha-' pod yield. As apparent in Figure 
1, the yield gap (the difference between the farmer's realised yield and potential yield) is large, and is usually 
greater than 5 t ha-' in most developing countries (Johansen and Nageshwara Rao, 1996). Such yield gaps 
'exist in other legumes, implying there is a considerable scope for increasing yields through appropriate 
management and by identifying and alleviating the constraints to higher productivity. 

BREACHING THE YIELD CEILING 

In addition to bridging the yield gap, there is a need to raise the yield plateau or breach the yield ceiling 
to enable higher yields in the better environments. This can be achieved in two ways. One is by modifying 
the effects of limiting environments by management. For example, by using a polythene mulch to alleviate 
low temperatures in temperate regions. This has been used to increase groundnut yields in China and South 
Korea and is being evaluated in north and north-eastern India for spring season groundnut. The second is 
genelic alteration of the plant to tolerate stress, or to make better use of the ambient environmental conditions 
(Johansen and Nagcshwara Rao, 1996). 

FUTURE TRENDS IN RESEARCH COLLABORATION , 

Since-World War II there has been an increased exchange of knowledge of advances in agriculture 
among countries. Prior to this, most countries developed and used technologies in relative isolation 
(Plucknett, 1995). Today, the 'global agricultural system' is in place, and many countries have 
benefited. The system consists of the NARS of developing countries, lARCs, and research institutes in 
developed and devcioping countries. The interaction includes bilateral and multilateral agreements, contract 
researeh, consortia, and networks. This has lead to collaborative research that has helped many NARS 
overcome production constraints. A major constraint to plant breeding/crop improvement in the developing 
eOlml.l·ies is the reduction in public funds for research. Many NARS depend on lARCs for breeding material 
and improved varieties (Duviek, 1995). Because of the reduction in funding to the lARCs they are reducing 
their applied/adaptive research. Instead of releasing improved varieties they are developing intenncdiatc 
products, and enhanced gcrmpiasm. Some programs have been cut and others are likely to be pruned in the 
Ilear future. Although commercial (private sector) plant breeding is getting established in a few countries, it 
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cannot replace public sector NARS and IARC plant breeding, especially for self pollinated crops. Many 
small-scale private seed firms will still depend on public-domain breeding for advanced material and finished 
varieties. Continued and increasing support of publicly funded plant breeding is essential for continucd yield 
gains in the developing countries (Duvick, 1995), 
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Figure J. Representation of realized and potential yields and their relationships. (Source: lohnnsen and Nugeshwar Rao, 1996) 

TCDC APPROACH FOR RESEARCH AND DEVELOPMENT COOPERATION 

The concept of Technical Co-operation among Developing Countries (TCDC) was approved at thc 
United Nations Conference held in Buenos Aires in 1978. It recognises the role of developing countries in 
promoting and implementing TCDC but also the responsibility of the international community for TCDC. 
The main objective is to promote the individual and collective self-reliance of developing countries through 
the sharing of experience, knowledge, and technology. The South-South co-operation is seen as 
complementary to North-South co-operation. TCDC is initiated, managed, and principally financed by 
partner countries but is facilitated by the FAG of the United Nations (FAG, 1992). TCDC encompasses a 
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range of social and cconomic activities according to the needs and capabilities of co-operating countries. 
Some ot' the activities arc: 

Information exchange, using directories or inventories of capabilities and needs. 
Technology transfer using experts from one country to assist/facilitate R&D in other countries. 
Group training, using faculties and facilities within developing countries. 
Exchange of equipment among countries. 
'Twinning', where a comparatively mature country/institution assists in developing another institution by 

providing technical assistance.' . 
Networks, where a group of institutions/countries come together for technical co-operation to address 

common problems. 

REGIONAL FORA AND RESEARCH COLLABORATION 

As an extension of research collaboration, regional fora arc becoming important in the R&D~ Examples 
are the Southern Africa Development Council (SADC), the Association for Strengthening Agricultural 
Research in Eastern and Central Africa (AS ARECA), the Association of Agricultural Research Institutes in 
the' Near East and North Africa (AARlNENA), and the Asia Pacific Association of Agricultural Research 
Institutions (APAARI). These fora aim to exchange research technology and materials among member 
countries and to strengthen the weaker NARS in the region. These fora also represent the region in various 
'Global Forums' to ensure their needs are addressed and to influence policies and the allocation of resources 
for <R&D. APAARI fo~ example, is playing a role among its member countries in setting priorities for 
regional research, liaising with regional and international research organisations and donor groups to achieve 
equitable technology and information exchanges in the Asia-Pacific region. APAARI also plans to help the 
member NARS by supporting research collaboration directly or through regional. networks. In fu ture, the 
regional fora are likely to playa greater role in food legumes R&D. 

COLLABORATIVE RESEARCH NETWORKS· 

Networks arc groups of individuals or institutions linked together to collaborate on common problems, 
and to use existing resources more effectively (Faris, 1991). The reduction in funds for agricultural R&D is 
motivating scientists and institutions to work together and use their resources more effectively. 

Networks, such as the Cereals and Legumes Asia Network (CLAN) appear to be crop related, but include 
natural resource management research (NRM) in the appropriate production systems. On the other hand, the 
Crop and Resource Management Network (CREMNET) looks at NRM issues in the rice-based cropping 
systems. The main advantages of the networks are that research is planned and executed by members, and 
the results' are shared. Examples are the exchange of germplasm and breeding material, production 
technologies, information, training to improve research capabilities, and the exchange of scientists to help the 
weaker NARS. 

RESEARCH WORKING GROUPS OR CONSORTIA 

Individual laboratories are unable to undertake comprehensive research due to a scarcity of funds 
facilities, expertise and staff. Working Groups CWG) are defined as groups of scientists with. a common 
interest in finding a solution to a high priority regional problem (Gowda et aI., 1996). International Working 
G,roups facilitate co-operative research by bringing together expertise from developed and developing 
countries, international research centers, universities, private sectors, and non-governmental organizations, to 
achieve the critical mass needed to achieve objectives. 

The concept is not new, and scientists around the world have been pooling resources, and sharing 
rci;earch agenda and results. What is new is that it is now more structured, has set objectives and a focus, 
and the 'Working Group' Co-ordinator provides leadership in the research effort. The Working Groups also 
p~ovjde a forum for its members to meet every 2 to 3 years to re,,:iew the research and plan for the future. 
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COLLABORATION BETWEEN THE PUBLIC AND PRIVATE SECTORS 

The challenge posed by the global food situation requires the limited resources to be used effectively to 
develop sustainable systems. There is a need for collaboration between the public and private sectors to 
ensure production is doubled or tripled in the next 50 years (James, 1997). The private sectors' investment in 
R&D, especially in the seed sector, biotechnology, post-harvest. food processing. and agricultural 
implemcnts is large and is expected 10 increase at a faster rate than public sector investments (Anderson et 
aI., 1994). 

Governments in developing countries mllst build partnerships with the private sector to lise the 
comparative advantages of the public and private sectors to achieve national Governments can use 
policy incentives to encourage private sector involvement in joint ventures, and donors can facilitate 
implementation of such programs (Anderson et aI., 1994) 

Many governments in developing and developed countries are encouraging the participation of the 
private sector in areas where it has a comparative advantage sLlch as the seed industry and biotechnology. A 
challenge is to find ways (0 transfer appropriate technologies. which are often proprietary. from the private 
sector to the public sector. Current private sector investments in agriculture R&D arc abou t $11 billion in 
developed countries and $2 billion in developing countries; compared to $8.5 billion and .$8.8 billion, 
respectively, by the public sector. In most instances the sectors are spending their funds independently and 
there would be a synergy if the same amount were invested in a co-ordinated rnarmer (James, 1997). Even 
then the private sector will be targeting those who can pay for their products. There will still be the need for 
public sector research to develop technologies relevant to poor farmers. 

The establishment of the "Private Sector Committee of CGIAR" is an example of such co-ordination. 
The CGIAR institutes are expected to work with the private sectors in developed and developing countries to 
conduct research and to ensure that the CGIAR's research reflects the goals of its research partners (James, 
1997). 

f\TICIPATORY RESEARCH METHODS 

The generation of new technology and adoption of existing technologies needs capable on-station and on
farm research scientists, a good extension service, and a committed government. Many NARS follow a top
down approach to technology transfer that is not suitable for the varied agroecological conditions where 
pulses are grown in the developing countries. Participatory technology development, including pllmt 
breeding, on-farm research, indigenous knowledge, and empowerment of poor farmers, should be 
disseminated at all levels from undergraduate curricula to upgrading of senior research and extension staff. 
This requires a investment in education 10 produce a new generation of scientists and for the 
retraining of staff, 

FUTURE TRENDS IN FUNDING FOR FOOD LEGUMES RESF;ARCH 

Traditionally, agriculture research in most developing countries has been funded by the government. As 
discussed earlier, this has declined over the years, especially'during the 1980's and 1990's. Apart from 
lobbying governments for increased funds, scientists have to look beyond government funds. The following 
arc suggested: 

Linking public and private sector efforts for their mutual benefit (as mentioned above). 
Involving non-government organizations, In Turkey, for example, the Mediterranean Exporters Union 

supported projects on disease management in lentil. Involving the private seed sector and biotechnology 
groups would be welcome but it is likely public sector research in developing countries will continue to be 
the primary source of technologies for poor farmers. . 

Creating "Food Legume Councils" that include farmers, traders, and exporters 10 su'pport research. Such 
councils exist in Australia, Canada, USA and some European countries. The councils could, in associa\ion 
with government agencies, levy a tax or cess on the commodities and any value-added products. This will 
create awareness among the stakeholders (farmers, traders; etc.) in research planning, technology generation, 
and dissemination. The feeling of' ownership' of the res~arch .process is a big asset. 
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Highlighting the role of legumes in nitrogen fixation, sustainability of agriculture, providing a balanced 
diet for humans, and feed for livestock and poultry .. ". ThIs. has 10 be a planned public relation exercise by 
advertising 10 the general public and by convincing policy.makers of the long-term benefits of food legume 
R&D. 

InfluenCing national policies to support production and marketing. These policies should include the 
inputs (seed, fertiliser, pesticides, etc.), support price, and export policies to ensure profitability to farmers. 

The IFLRC should provide a forum for linkage between research leaders, policy makers, research 
institutions. developmenfagencies, NGOs, and donor agencies. This would create a better understanding of 
the research needs by the policy makers. It could also lead to a co-ordinated effort among funding bodies 
and research groups to avoid competition and duplication of R&D efforts. 

CONCLUSIONS 

An increasing world population will create a huge demand for food legumes for human consumption and 
animal feed. However, the global trends for legumes (1990-94) in the area cultivated and production have 
been negative, except in Asia. TIle challenge to scientists is to reverse this trend. Investment in research in 
developing countries is meagre and is deelining rapidly. The lARCs are also facing funding constraints, and 
lire shifting their emphasis to strategic rescarch, and the development of intermediate products. Thc burden 
of the applied and adaptive researeh will be on the developing countries. 

Future research on pulses should emphasise both varietal improvement and agronomic management, 
including strategic research on crop ideotypes. bridging the yield gap, and breaching the yield ceiling. 
Developing countries should collaborate with other countries, and with regional and international institutes 
to access information, material, and tcchnology. Regional fora, networks, and consortia will playa critical 
role in technology exchange. 

Partnerships between the public and private sectors will be essential to harness their comparative 
advantages and to be cost effective. The creation of "Food Legume Councils" that levy taxes or a cess on 
commodities to support R&D should be pursued. Scientists should lobby for support, and. influence national 
policies on R&D. IFLRC shoulq cvolve into a forum for linkage and dialogue between scientists, policy 
makers, the private sector and the donor community. 
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