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benefits (e.g., higber studies, training abroad, higher salaries, etc.). Many professionals working in 
R&D still lack lhe appropriate knowledge and skills to facilitate participatory processes. Con­
sidering this, how does PPB contribute to improving the livelihood of poor farmers, enhancing food 
security, and empowering marginal farmers? 

1 realized that the existing PPB approach limits itself to a functional type of participation where 
farmers are merely involved in a breeding agenda set by the PPB professionals, not to lhe extent of 
lheir empowerment. 

Opportunities. 

There are several global and local opportunities to promote PPB. Among them the fol!owing two 
are importan!. 

Convention on biodiversity as a broader framework for PPB. A decision reached at Rio de 
Janeiro in 1992 by signatories to lhe Convention on Bio-Diversity (CBD) establíshed lhat genetic 
resources (seeds) are no longer "the cornmon heritage of mankind" but fal! under lhe sovereignty of 
individual countries. The CBD legally binds member countries to conserve genetic resources and 
farmers' rights (Chaudhary 1999). The threats posed to biodiversity, lhe environment at large, and 
human health by globalization and the new genetic engineering and biotechnology are major con­
cems under the CBD (TWN 1998). The preamble oflhe CBD, Indent 9, regarding precautionary 
principies states that "where lhere is a threat of significant reduction or loss ofbiological diversity, 
lack of full scientific certainty should not be used as a reason for postponing measures to avoid or 
minimise such threats." Article 8(g) ofthe CBD, dealing with in situ conservation, obliges contract­
ing parties to "establish or maintain means to regulate, manage or control lhe risks associated wilh 
the use and release ofliving modified organisms resulting from bio-technology which are líkely to 
have adverse environmental impacts that could affect the conservation and sustainable use ofbio­
logical diversity, taking also finto 1 account lhe risk to human heallh." Artiele 8(h) requires parties 
to "prevent lhe introduction of, control or eradicate lhose alíen species which threaten ecosystems, 
habitats and species." Artiele 8 G) oflhe CBD addresses lhe knowledge, innovations, and practices 
of indigenous and local cornmunities embodying traditionallifestyles relevant to lhe conservation 
and sustainable use ofbiological diversity (Ho 1998). Therefore, CBD is supportive and provides a 
promotional regulatory framework to enhance PPB. 

Civil society awareness and NGO initiatives. Civil-society movements to promote PPB, to con­
serve biodiversity, and to minimize the negative impact of globalization emerging and gaining mo­
mentum. The protests at the World Trade Organization meeting in Seattle and lhe meeting ofthe 
United Nations Conference on Trade and Development (UNCT AD) in Bangkok, and lhe Navdhnya 

and Beej Banchao movements in India are examples of civil awareness. Likewise, several nongov­
ernmental organizations, farmers groups, and activists are increasingly working towards PGR con­
servation and lhe protection of farmers' rights througb lobbying and advocacy. Sorne NGOs are 
even strongly emerging to promote PPB. LI-BIRD in Nepal is an example of such an initiative. 

Conditions 

In order to promote PPB at the nationallevel, sorne minimum favorable conditions need to exis!. 
Sorne oflhese are brief1y discussed as follows: 

Conducive policy context and supportive institutional and regulatory frameworks. Is the 
national polícy context conducive to the promotion of PPB and are institutional and regulatory 
frameworks supportive enough? This is the major question to be debated and discussed in the 
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present context. The conducíve policy context and supportive institutíonal and regulatory frame­
works are essential to materialízing, promoting, and sealing up PPB to merease people's liveli­
hoods and have a broader impact on resource-poor farrners. The regulatory measures have great 
bearing on PPB-how supportive they are to promotíng PPB and how strong they are to protect 
farmers' rights and to prevent bio-piracy, genetic erosion, monopoly oftransnational seed compa­
mes, etc. It is essential to deve10p the institutional capacity, relationship with farrners, and 
research-ínstitutions to create an environment favorable to promotíng PPB. Decentralized manage­
ment structures and effective mechanisms for sharmg and disseminating informatíon, as well as 
systems for regular monitoring, evaluation, feedback, and feed-forward are important charaeteris­
ties of institutions that can and will support and promote PPB. However, policymakers, plarmers, 
and semor managers of agricultural research have yet 10 realize the importance ofPPB, at least in 
Nepal. For example, in Nepal there is neither cIear policy on PPB nor any interest or concem from 
policymakers and politicians. Similarly, neither there is regulation on the import Oí informal entry 
into the country of genetically modified or terminator seeds that can have a negative impact on the 
local seed-management system and which can contribute to genetic erosiono Nepalese laws and 
regulations are either silent or uncIear about genetically modified crops, patenting, bio-piracy, 
CBD, or farrners' rights (Timsina 2000). 

New professionalism to improve PPB performance. Since PPB itself is an integration of social 
and technical scíences, it is essential to develop a new professionalism with an adequate under­
standing ofthe importance ofboth sciences. Shared cognition and mtention, along with appropriate 
institutions are essential ingredients to an interactive design thatviews people as participants, no! as 
object that can be instrumentally and strategically manipulated (Roling 2000). So far, the egocen­
tric attitudes of natural and social scientists, and their lack ofknowledge and skills in participatory 
processes, have restricted collaboration not on1y m particípatory R&D activities but also in devel­
oping thís new, integrated professionalism. PPB not only deals with technical issues of genetics, 
plant breeding, entomology, and plant pathology but it also combines the perspective of economics, 
socíology, anthropology, farm management, etc., to social íssues Iike the attitude and behavior of 
farrners; their economic, social, and cultural conditions for adaptaríon of PPB outcomes; local 
knowledge and information about the characteristics of particular plants and varieties, etc. One can 
not assume that the goals ofPPB are the goals of farrners. At this juncture, there is a gap bctween 
social and natural scientists that could be bridged by developing a new, integrated professionalism 
through appropriate training, sharing, and experimentation. 

It is increasingly realized that the "delivery" of science-based innovations like planl varieties to 
farmers does not work (Roling 2000). This approach was attempted by the Green-Revolution 
model but failed to reduce the gap between rich and poor, which increased instead. Therefore, a 
newapproach is essential in order to develop effective action according to the objectives, expecta­
tions, priorities, and knowledge of farrners. It is time to integrate hard, positivist-objectivist, bio­
physical science with 50ft, participatory, constructivist social science to deal with PPB, which 
imparts knowledge, skills, and a change m the attitude of scientists (both social and biophysical), 
and 10 work in a collaborative and complementary way to improve the performance of PPB. One 
important characteristic of a successful professional, whether breeder or social scientist who works 
with communities, ís the learnÍng attitude and communication skills. One of the major constraints 
observed in PPB is the lack of intemalizing the role and importance of íntegrated professionalism. 
Changing from an ethnocentric, own-discipline bias to accommodation of multidisciplinarity­
shifting perspectives and feeling from "we are the master and, therefore, part of the solution and 
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theyare the lay person and therefore part of the problem" to "we both are leamers and collabora­
tors"-is another challenge to be intemalízed by PPB professíonals. Attítudinal differences be­
tween two groups of scientists are due lo differenl kinds and levels of knowledge, orientation, 
background, professional bias, and experience. Therefore, balancíng recognition and exploring 
latent conflict is essential to increasing commitmenl, collaboration, and interdisciplinarity. 

Potential threats lo PPB 

In Ihis section, the effeet of globalization, intellectual property rights, UPOV, genetic engíneering 
and biotechnology, and bio-piracy is presented from the PPB perspectíve. The dominant reduction­
isl scientific world view of fue West and its inventions like genetic engineering and bíolechnology 
ís causíng suffering, widening poverty, and destroying earth (Ho 1998). Intemational agricultural 
trade does no! benefit fue poor because it is based on the monitory interests of transnational and 
multinational companies. Ralher, it is severely threateníng farmers' rights to seed and plant genetic 
resources (Action Aid 1999). It ís increasingly accepted that genetic engineering, in general, and 
patenting of genetic resources, in partícular, have a potentially negative impact on resource-poor 
farmers. Studies have shown thal the Iiberalization of global trade is not only exerting enormous 
pressure on resource-poor agriculture and marginalizíng poor and small farmers, but it is also pro­
moting starvation and the eros ion of agricultural biodiversity and indigenous knowledge (Action 
Aid 1999). Transnational and multinational agribusiness corporations are benefitting from global­
ization and the Iíberalizatíon oftrade at the cost of inequality, hunger, and the threatened survíval of 
resource-poor farmers of developing countries like Nepal. 

Threats to PPB by genetic engiÍteering and biotechnology. In lhe field ofbreeding, genetic engi­
neering and biotechnology is a departure from lhe conventional breeding índuced by industrialized 
countries. The sole motive of these innovations i5 to monopolize global agriculture and maximize 
profit (Ghale and Upreti 2000). Genetic engineering is widely touted by lhe giant biotech industries 
of lhe developed countries as the cure for world hunger. Their argument is lhat genetic engineering 
and biotechnology will help to restore a healthy environment, prevent further degradation of plant 
genetic re80urces, and globally pro vide more choices and opportunitie8.lt i8 assumed lhat hunger is 
due to lack of foOO. But lhat i8 a simple and incorrect analysis of world hunger. The fundamental 
cause ofhunger is not Iack of food but a whole range of things from unjust and inequitable political 
and economíc structures lo ecological degradation for maximization profit lo lhe marginalization of 
poor people (Ghale and Upreti 2000). Even some ecological economists argue that hunger ís lhe in­
evitable result of globalizatíon and lhe free-market economy. 

Genetic engineering and biotechnology have been directed solely al meeting lhe conimercial inter­
ests of a few giant food producers and processors in industrialízed countries. Genetic engineering 
and biotechnology bypass the natural reproduction process because they horizontally transfer 
genes from one individual to anolher, as compared to vertical transfer from parents to offspring. 
These horizontal gene transfers not only spoil genetic diversity but also raise ethical questions (for 
eXJunple, human gene transfer to pígs, sheep, or bacteria). Transgeruc plants are generally resistant 
to broad-spectrum herbicídes, which cause acute and chromic loxicity and have a negative impact 
on biodiversity (ESRE 1999). Similarly, intervention in agriculture through genetíc engineering 
and biotechnology reinforce existing social structures, maximíze monopolistic profits, and inten­
sifY agricultural practices, which willlead to widespread environmental destructíon and ecological 
imbalance. 
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Intellectual property rights, the Union for the Protection ofPlant Varieties, and PPB. Intellec­
tual property rights (IPR), plant breeders' right, and patents2 as a regulatory arrangement intro­
duced in the field ofbreeding to universalize the command and control of most developed countries 
has not provided protection to public interests in developing countries (Ghale 1999). How do 
breeders and other professionals working in the field ofPPB perceive plant breeders' rights as em­
bodied in the UPOV convention, which strongly centralizes the plant breeding (TWN 1996)? 
Which options do breeders involved in PPB prefer in IPR protection-protection through patents 
of protection sui generis

J or open? 

Due to the UPOV convention, the trade-related intellectual property rights (TRIPs), and genetic en­
gineering and biotechnology, the control over plant breeding and seed is shifting from farmers to 
giant multinational seed companies. In this context, do participatory plant breeders advocate farm­
ers' rights to use, produce, multiply, share, exchange, sell, modif'y seed, and plant genetic materials 
freely? The restrictions imposed by IPR infringe on farmers' rights. UPOV claims that the imple­
mentation ofthe new plant variety protection (PVP) arrangement stimulates protection ofthe envi­
ronment and conservation ofbiodiversity and stability offood availability. That is only a nightmare 
and misleading (GRAIN 1999) because the uniformity criterion specified for PVP by UPOV tends 
to destroy diversity and enhance genetic erosiono IfPPB practitioners realize this, then the funda­
mental shift from conventional PPB to PPB led by advocacy and lobbying is essential. This is prob­
ably too hard for the breeders. Another ethical question related to PPB is the IPR issue. PPB builds 
directly on farmers' knowledge and germplasm to select and develop crop varieties. Therefore, the 
ownership rights, access, benefits, and control of such varieties needs to be held by farmers instead 
ofbreeders. But does this happen in reality? 

Threats to PPB from globalization. Technological advancement and the international expansion 
of trade and cornmerce have fundamentally shifted the focus on plant breeding. Global competi­
tiveness is emerging as a determinant ofplant breeding. The World Trade Organization (WTO), 
through its TRIPs arrangement and patenting of life forms, is posing new challenges and eroding 
the scope of self-supporting PPB. In the developed world, local seed saving is increasingly consid­
ered as a barrier to trade and cornmerce, and provisions are being imposed on farmers to pay royal­
ties to plant breeders and companies. Globalization, through WTO and other similar arrangements, 
is forcing a radical change, not only on the setting of agricultural research but also by pressurizing 
member countries to change their legal, regulatory, and fiscal policies. In the case of plant breeding, 
the development of genetically modified foods and terrninator technology by giant multinational 
agro-biotech companies like Monsanto, Novartis, and DuPont are examples ofthreats to PPB. 

As the global market becomes more liberal, there is a countervailing trend to privatize knowledge 
and agricultural innovations for cornmercial profit (Action Aid 1999). Under TRIPs, iffarmers use 
patented seed, they will be forced to pay royalties to the patentee ifthey keep seed to re-sow in the 
following years. Giant bio-tech companies are using local knowledge on the properties of plants to 
identif'y "useful" genes. They then patent the gene and its use. As a consequence, farmers in the 
country of origin have to buy it back and pay royalties. For example, neem trees from India and 
Nepal, basmati rice from India, and jasmine rice from Thailand are patented by Monsanto-like 

2. A patent is a fonn ofintellectual property protection that gives a rnonopoly right to exploit an invention for a period of 17 to 20 
years. Artic1e 27.3b of TRIPS requires developing countries to allow companies to take out patents on the products and pro­
cesses ofbiotechnology. This artic1e also demands that countries supply either patent protection or an effective sui generis (a 
wIique intellectual property system for a specific good or process). 

3. Sui generis is a Latin phrase cornmonly used in the IPR debate, which means "ofits own kind." 
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companies. By placing the control of gennplasm in the hands ofthe most powerful corporate bodies 
in global agriculture, the social, political, and economic structures that underpin poverty and hun­
ger will continue to flourish (Action Aid 1999). 

The open-market economy, free trade, and economic liberalization are the basic premises ofWTO, 
in which patenting and IPR are the most controversia! issues related to agricu!ture. Article 27.3 (b) 
of the TRIPs agreement does not recognize Ihe right of local corrununities to their indigenous 
know1edge and agricultural practices. This article forces members to protect Iheir rights to genetic 
resources for food and agriculture (GRAIN 1999). The corrunercialization of terminator techno!­
ogy, a genetically engineered trait Ihat causes crop seeds to become sterile at harvest time, is posing 
another threat around the world (GRAIN 1999). The majority of Ihe intemational and transnational 
life science companies are no! only ignoring basic ethics and values but are also destroying indige­
nous knowledge, technologies, and practices for the so!e aim ofprofit (UvA 1999). Therefore, ex­
cluding agricultural biodiversity and plant genetic resources from the patent protection within 
TRIPs 27.3 (b) and the protection of farmers' rights is essential 10 minirnizing Ihe negative effect of 
the TRIPs agreement on Ihe livelihood of rcsource-poor fanners. In reality, the relationship be­
tween intellectual rights on Jife fonns and Ihe conservation and sustainable use ofbiodiversity is 
highly conlentious (GRAIN 1999). 

Bio-piracy as an emerging threat. Bio-piracy is anolher threat emerging from patent arrange­
ments and TRIP' Bio-piracy from developing countrÍes lo paten! innovation and earn money is on 
the inerease. Recent seed-related research in Nepal has shown that bio-piraey is rapidly increasing 
in Ihat eountry (Timsina 2000). The research report states that Ihe germplasm of buek-wheat 
(Fagopyrum spp), barley (Hordeu'm spp.), chuehe karela (Momordica spp.), wild rice varieties 
containing nitrogen-fixing bacteria (Oryza spp.), several herbal medicinal plants, and colocacia 
were taken from Nepal wilhout permission by Japanese, Gennan, and American researchers work­
ing in and or visiting Ihe country. Nepalese breeders and NGO workers supported Ihem in Ihis 
bio-piracy. 

Conclusion 

It is time to relhink Ihe approaches, methodologies, and focus ofPPB to address changing global 
challenges and to raise Ihe livelihood of resource-poor farmers. As a people-centered approach, 
PPB has to work in Ihe spirit of conventional plant breeding, wruch seeks to promote Ihe establish­
ment of a sovereign community and indigenous rights to plant genetic resources. TRIPsIWTO, 

UPOVI plant-variety protection, genetic engineering and biotechnology, and bio-piraey are be­
eomíng increasingly serious threats to PPB, food security, indigenous knowledge, and conserva­
tion ofbiodiversity. Corporate control of seed and plant genetie resources is creating inequalities. 
To minimize Ihese adverse effeets, it is essential for PPB to take Ihe initiative in developing a 
gennplasm-sharing network among fanners, PPB practitioners, and civil society, by establishing in 
situ seed banks as a cornmon property resource, promoting the exchange of indigenous knowledge, 
registering seed and plant genetic resources at Ihe community level, strenglhening the management 
capacity of farmers for plant genetic resourees, recognizing fanners' innovations, etc. 

Sínce Ihe last decade, PPB has been widely advocated by donor-supported researeh centers rather 
than poor farmers. Much of Ihe discussion on PPB has been rhetone, ventunng into professional 
debate among the believers ofPPB. Sorne practical efforts have been made to promote PPB, but 
they have been limited to a small-scale, disorganized, and mechanistic use of a few participatory 
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tools such as PRA, on-fann trials, and fanner groups in a superficiallevel. Not much attention has 
been given to empowering fanners and increasing their livelihood. Therefore, a substantial reform 
in existing PPB-through the development of new professionalism and ideas, frameworks, and 
methodologíes, particularly by engaging in collaborative action-is essential ifPPB is to address 
the globalIy emergíng challenges in plant breeding. Experiences over the last decade suggest that 
plant breeding approaches are donor driven, operating under the broad conceptual framework and 
financial condítíons imposed by donors, which are, therefore, more rhetoríc than "real participa­
tíon" to empower a weaker sectíon of society. The lack of cornmunication and facilitation skills, 
conducive policy measures, and supportive institutional and regulatory frameworks in national ag­
ricultura! research systems, combined with the egocentricity ofbreeders and social scientists and a 
sectoral approach, are sorne of the major bottlenecks to prornoting a PPB tbat airns to use participa­
tion both as an end and a means. The scaling-up, institutionalizing, simplifying (dernystífication of 
prevailing jargon and rhelorie), ernpowering of fanners, rnanaging ehange, reorienting training, 
eoping with globalization and TRIPs/patenting, and developing a new professionalisrn are sorne of 
the major areas to be improved in order to reform the existing PPB. 

The on!y way to cope with the threat of genetic engineering and biolechnology at the globallevel is 
lo work in line with the Convention on Bio-Diversity, an intemational treaty Ihat has been sígned by 
more than 160 member states ofthe United Natíons. This convention provídes an international 
legal framework for the conservatíon ofbiologícal diversíty, including access to and exchange of 
genetic materials and biodíversity prospecting. 
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Adding Benefits to Local Crop Diversity as a Sustainable 

Means of On-Farm Conservation: 

A Case Study of an in Situ Project from Nepal 
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A. Mudwari, s.P. Khatiwada, and B.R. Sthapit 

Abstraet 

Effective management and conservation of genetic resaurces on-farm takes place where the genetic 

resources are valued and used to meet lbe needs oflocal communities. The in situ conservation project 
supported by the Intemational Plant Genetic Resources Institute (IPGRI) in Nepal recognizes that farm­
ers maintain local crap genetic resources if they remain competitive with other options or have value for 

special use. It has been demonstrated that cornmunity participation can be strengthened by sensitizing the 
farming cornmunity and consumers tbrough public awareness, by developing markets for local products 
or providing market incentives, by improving the farmer's varieties and adding benefits tbrough policy 
incentives. A variety ofinnovative and participatory initiatives to increase the value and benefits ofland­
races for farmers has been identified, and tbree strategic options in adding benefits were used in tbis 
study. Option l-participatory plant breeding, seed networks, and grassroots strengthening-seeks to 
improve quality, disease resistance, high yield, better taste, and other preferred traits through technical 
means, inc\uding seed networks and participatory plant breeding. Option 2-non-market and non­
breeding-includes creating awareness and sensitizing cornmunities through educational means. Option 

3-market methods-works tbrough improved markets and information. Tools like diversity fairs, 
diversity blocks, and cornmunity biodiversity registers (CBRs) have been found effective in consolidat­
ing the roles of the farming cornmunity in the conservation process. This paper documents sorne pro­
cesses using diversity fairs and CBRs that demonstrated how various options for adding benefits could be 
developed, tested, and linked with market networks. 

Introduction 

The goal of in situ conservation is to encourage farmers to continue to select and manage local erop 
populations (Brush 1999). In situ conservation aims to conserve not onIy genes themselves but also 
the farming systems and agroecosystems that produce and maintain genetic diversity (Eyzaguirre 
and Iwanaga 1996). Effective management and conservation of genetic resources on-farrn takes 
place where the genetic resources are valued and used to meet the needs oflocal communities. The 
in situ conservation project supported by the Intemational Plant Genetic Resources Institute 
(IPGRI) in Nepal recognizes that farmers maintain local crop genetic resources ifthey remain eom­
petitive with other options or ifthey have value for special uses. Jarvis and Hodgkin (1997, 1999), 
Sthapit and Jarvis (1999), and Brush (1999) suggest that one method to encourage farrners to con­
tinue to select and manage local crop populations is to increase the value oflocal and diverse crop 
populations to farrners who might otherwise stop growing them. In this paper, we concentrate on 

D.K. Rijal, R.B. Rana, K.D. Joshi, A. Subedi, and S.P. Khatiwada are with Local Initiatives for Biodiversity, Research and Develop­

ment (LI-BIRD), P O Box 324 Pokhara, Nepal. M.P. Upadhyay, D. Gauchan, and A. Mudwari are with the Nepal Agriculture Re­
search Council, Khumaltar, Lalitpur. B.R. Sthapit is with the Intemational Plant Genetic Resources Institute, Asia Pacific Oceania 

(IPGRI-APO), Sardang, Malaysia. 
The in situ conservation project is implemented in partnership in Nepal between the Nepal Agriculture Research Council (NARC), 

Local Initiatives for Biodiversity, Research and Development (LI-BIRD), and the International Plant Genetic Resources Institute 

(lPGRI). The authors wish to extend their gratitude to IPGRI and the PPB symposium organizers for giving us this opportunity to 

share our experiences globally. 

117 



Addírrg Derretil' lo Local <;fQP[)íversítv as a Sustainable Means o{On-Farm Conserva/íon 

the contribution of vanous options lO add benefits that help maintain and maximize the genetic 
diversity wíthin the total erop gene pooL 

The Nepal projeet has developed a variety of innovative and participalOry methods to increase the 
value and benefits of landraces for farmers and society. Benefits may be sociocultural, eeonomic, 
ecological, or genetic and may apply to farmers, communities, or society as a whole. This requires 
an in-depth understanding of the value of local crop diversity and potential ways of adding value 
and market networks. Brush (1999) ídentified three types of value in local erop diversity: direct, in­
direct, and optionaL 

This paper documents sorne case studies on optíons for adding benefit, carried out in three study. 
sites: Jumla (220Om), Kaski (J200m), and Bara (85m) in Nepal. 

Understanding the direct value of 

local cultivars and information sharing 

Direct values refer to the harvest 'and uses of crop vaneties as a part of a subsistence, commercial, 
andlor industrial process. Direct values have been considered as the basis of ín situ conservation. 
Farmers value local crop diversity in terms oflocal adaptatíon to ecological diversity , pests, and 
pathogens; risk management (socioeconomic); and culture, rítuals and food culture. A baselinc SUf­

vey, diversity fair, and focus-group discussion across three eeo-sites in Nepal have documented 
typical examples ofthe direet value oflocal erop diversity (appendix 1). 

These values may vary among farmers and are influenced by such factors as wealth, land, and laJ:¡or 
resources; proximity to market and technological informatíon, and government policies. No single 
varíety ean satisf'y the concems of aH the farmers in a víllage, resulting in a complex range of erop 
diversity being maintaÍlled. 

Evidenee c1early shows a varyíng degree oflocal erop díversity in NepaL These resources have 
been used and categorized broadly ínto ecological, socioeconomic, and cultural or religious, linked 
with tradítional food redpes. The in situ project has the challenge of developing appropriate meth­
ods that enhanee their conservation on-farm. 

Strategy for adding benefits 

Jarvis and Hodgkin (1999) suggested that value may be added to erop genetic resources in two main 
ways: (1) the materials themselves may be improved or (2) the demand for the material or sorne 
product may be created or íncreased. In addition, nonbreeding and non-marke! methods are equally 
important as they are linked with access to ínfonnatíon and genetic resources and creating aware­
ness at different levels. 

How can local crop diversity be improved? It is important to understand why and where local crop 
populations are maíntained, as well as understandíng what the value of parricular landraces is and 
what the limiting factors are and what traits are no! preferred. We can appreciate the farmers, con­
tribution to biodíversity conservatíon, but we need to understand why sorne crops and varietíes are 
grov.'I1 on a larger scale by many farmers, while at the same time, a few farmers grow a few selected 
vaneties by themselves-often in niches. Understanding the rationale behind this will assist plant 
breeders in seeking technical opportunitíes to improve tbe materials. In Kaski, Nepal, Bayerni and 
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Biramphul rice is grown by a few, richer, households for its high quality. In terms ofyieId, these va­
rieties are not competitive with other landraces, such as Jetho budho and Pahele. It is assumed Ihat 
many households may start planting Bayerni and Biramphul if these varieties are improved in terms 
of yield withoul losing their quality traits. Table 1 shows the number of landraces selected in the 
study siles for adding benefits to see whether landraces, per se, can be conserved by adding value. 

Table l. Setting Breeding Goals for Adding Benefits in Selected Rice Cultivars 

Site Landrace selecled Constrainl Adding beneflts-PPB 

Jumla Jum/e marshi Low yield, chilling injury Increase yield by selee! blast-
and cold-!oIeran! cultivars 

Kaski Anaga Low yield, poor grainlpanicle in crea sed yield 

Mansara Low yield, less response non-Iodging 

Thu/oIsano gurdi Lowyield early matUlity 

Ekle Low yield, lale improved eaUng quality 

Biramphul Lodging, low yield, late 

Pahenle long straw, low yield 

Madishe Ealing quality, low yield 

Bara Dudhisaro Low yield, IOOgin9, grain quality 

Nakhisaro Lodging, low yield non-IOOging 

Rato basmati Pes! 8HP, low yield, bias! pes! !olerance 

Lajhi Lodging, low yield increased yield 

Mansara LOOging bias! tolerance 

Source: Adopte<! from Joshí et aL (1999) aud Ríjal (1999). 

Adding beneftts through particípatory plant breeding 

Participatory plant breeding (PPB) can improve the materials, but !he material s can also be im· 
proved by eliminating diseases and pathogens from planting materials or clones, e.g., taro, diseases 
in potato and cítrus. Sthapit et al. (1996) have demonstrated !hat Chhomrog rice has been enhanced 
because its red rice grain was.replaced by a white color, while cold tolerance was improved. The 
project is also assessing the value of landrace enhancement for those landraces that are widely 
grown and preferred by farming cornmunities. Strengthening the skill of selection and exchange of 
enhanced materials will also assist in the process of on-farm conservatíon. Jetho budho in Kaski, 
Basmati in Bara, and JjumIi marshi in JumIa have already been identified and prelinúnary work has 
been initiated. 

The most important strategy for increasing the value of local crops is to use them for a 
crop-improvement programo PPB covers the full range of erop improvement activities: assessing 
local diversity and uses, setting breeding goals, creatíng variability, selecting varietÍes from vari­
able populations, evaluating varieties, and scaling up through farmer-to-farmer seed networks. 
Joshi et al. (1999) documented the detailed process ofPPB to study whether PPB can be considered 
a strategy to enhance on-farm conservation as well as to meet the productive needs offarmers. The 
roles offormal plant-breeding institutions (e.g" NARC) and NGOs (e.g., LI-BIRD) have beenmu­
tually agreed upon for each key step of the PPB process. The multidisciplinary team categorized 
rice landraces by their distribution and frequency, as described by Joshi et al. (1999). Breeding 
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goals for tbe Bara and Kaski eco-si tes were developed in a participalory malIDer, ínvolving breed­
ers, socioeconomists, and farmers, lO analyze Ihe slrengths and weaknesses ofthe landraces. In Ihe 
process of seleclíng parents, farmers strongly felt that the preferred traits should be maintaíned 
even if inferior traits were the targets for improvement through PPB. Thus, the breeding strategy 
has a role lo play in improvíng and conserving traits and characteristics tbal are 1101 linked specifi­
cally wilh social, religious, or medicinal norms and beliefs or used in local recipes. 

Adding benefits through nonbreeding and non-market methods 

A number of participatory approaches have been used lO date to increase local awareness about tbe 
importance of agro-biodiversity and 10 improve the flow of seed within and between communities 
(Rijal el al. 1999). Diversity fairs, diversity tbeaters, diversity songs, poetry joumeys, community 
biodiversity registers (CBRs), and diversity blocks are sorne oftbe popular aclivities carried oul lO 
increase awareness and sensitize tbe community. 

In tbe context of strengthening access lO germplasm and information in tbe furmíng community, di­
versity fairs, diversity blocks, and community biodiversity registers have been identífied as power­
fui options, which also enhance the farmers' capacity in managing their own crop genetic 
resources. 

The diversity fair. Here, tbe lerm diversity fair refers to a tool used lo demonstrate or dísplay local 
crops along with the associated knowledge resources of an ecology, as defined by commu­
nity-based orgaruzations (CBOs). Traditionally, local seed markets and fairs constitute an impor­
tan! par! of the informal seed exch¡¡nge system in the víllages. Local markets, haat bazaar, and 
"agricultural fairs" provide a good oppor!lU1ity for the exchange of seeds and knowJedge. In recent 
years, tbese informal systems have been threatened by outside interventíon, particularly in tbe seed 
sector. As a rosult, indigenous knowledge associated witb local genetic resources has begun to 
erode. 

The communíty-organized diversity fair focuses on indigenous landraces. In Nepal, diversity fairs 
have been used as an entry point to raise tbe level of awareness about in situ crop conservation pro­
grams before more technical aspects of the project are implemented. By organizing competitions 
between groups offarmers, the project promote access to farmers and encourages farmers to main­
tain tbe maximum genetic diversity. The in situ project uses diversity fairs as a participatory re­
search and development tool in Nepal. It aírns at creatíng competitions between farmer groups on a 
regular basís in order to accomplish tbe following: 

• to recognize farmers who maintain large amounts of genetíc díversity and who possess a 
good deal of assocíated knowledge, to act as a source of ínformation for others 

• lo locate areas ofhigh díversity 

• to identify and locate endangered landraces 

• to prepare an inventory of crop genetics, along witb a knowledge resource base 

• to identify the main sources of tbe informal seed supply within the community 

• to IIDderstand tbe value of díverse genetic resources in terms ofuse, economics, culture, reli­
gion, ecology, etc. 

• lo empower local communities to have control over their genetíc resources 

• to help develop a sense of ownership in the community 

ＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾＭＭＭＭ ........ __ ..... ｾＮ｟ＭＭＭＭＭＭ
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There are differen! ways of conducting diversity fairs. The in silu project aims at strengthening 
CBOs tha! conduct on-farm conservation actívities with little input from outside. Initially, when 
CBOs were unfamiliar with the project's activities, project staff managed the fairs in partnership 
with them. Over time, as they have become better oriented, they organize the fair as an annual 
event. Sthapit and Jarvis (1999) have documented the concept and methods used, and the steps of 
the fair have been described by Rijal et al. (1999). There have already been five such fairs organized 
in Nepal, and as a result, the process has been refined over time. The fairs organized in Nepal have 
been successful in terms of the following: 

• documenting locallandraces and associated knowledge, as well as strengthening the farmer-
to-farmer seed supply system 

• linking outputs with research and development work 

• locating the status of diversity and the custodians 

• sensitizing farmers, along with the research and policy eornmunities, on the importance of 
agrobiodiversity 

• strengthening CBOs in on-farm conservation processes 

The fairs organized through CBOs have documented equalIy good information, as well as increas­
ing sample size and the number of crops. The information includes the special characteristics asso­
ciated with the landraees, Le., huliya, sociocultural values, ecology, and status at the cornmunity 
leve!. These sets of information can be very useful for a number of stakeholders, including breed­
ers, eeologists, socioeconomists, arid locál promoters for their varied interests. The informatíon 
may be shared among the farm cornmunities and other interested partíes. A very important aspeet of 
the fair, observed in a recent fair ín Begnas, Nepal, is the development of the sense of ownership in 
the cornmunity for the resourees they have eonserved for generations. Every CBO took back sam­
pies with the knowledge that they had to maintain them for future use. 

The diversity block. A diversíty block is a participatory research technique designed to characterize 
locallandraees under farmers' management conditíons. Landraces to be grown ín the diversity 
block may be selected Hom materials from either the diversity faír or farmers' seed stoeks. The 
crops are monitored by both farmers and scientist-promoters, and agromorphologícal characteris­
ties are recorded. The diversíty block has the value of enhancing public awareness at the grassroots 
level and máking germplasm more accessible o the local cornmunity. In Nepal, the diversity block 
has been used to acquire farmers' indigenous knowledge about local varieties, to identify parents 
for breeding, and to study the population structure. 

The cornmunity biodiversity register. A cornmuníty biodiversíty register ís a record, kept on paper 
or in eleetronic form by cornmunity members. It is a register ofloeal crop biodiversity and assocí­
ated knowledge. The information maintaíned in the register inc1udes landrace names, the fimners 
who store the seed, associated local knowledge and uses, and traditional and nontraditíonal pass­
port data like agromorphological and agroecological characteristies and cultural signíficanee. The 
register functions as a decentralized cornmunity gene bank (Sthapit and Jarvis 2000). CBRs have 
no implications for local seed exchange and storage systerns; rather, it helps lo improve aceess to 
information and seeds. 

Updated over time, the CBR allows cornmunitÍes to monitor Ihe level of genetíc díversíty and pre­
vent the extínction of rare varieties, whieh may then be preserved ex siro. eBRs can be a practical 
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tool to monitor genetic diversity at the village level, and ifthe capacity oflhe farming eommunity is 
strengthened with institutional support, it could be a good way of developing various options lo add 
benefits on a local or regional scale. 

Strengthening seed and information networks was one of the eoncerns in Ihis project, for which 
different strategic lools were explored. The cornmunity gene bank adopled by a few institutions, 
such as UBINIG in 8angladesh, was reviewed for its strengths and límitations. It was found lo re­
quiTe additional structures to serve communities under situations of stress and risk, and may replace 
the local farmer-to-farmer seed-supply systems. C8R strenglhens local systems was developed 
through review of functions complementary 10 in situ conservation. 

Since eBR has only recentIy been developed, it still requires further refinement. However, it has 
multiple funclions and is worth the effort because of ils effectiveness al the grassroots leve!. This 
was discussed wilh farmers and e80 representatives, and Iheif responses are summarized below: 

o e8R provides an invenlory ofboth valuable and worst crop resourees. 

o It strengthens sharing of information and crop seeds by improving access. 

• It is useful for strengthening market and seed networks. 

• It lists Ihe slatus of a11 known crop resourees, with reasons for decrease, ¡nerease, or loss. 

o It is useful to R&D workers . 

. o lt enhances the process of developing a sense of ownership for Ihe resources held by eBOs. 

• 11 provides deseriptions of ecology and diversity with area-speeific identities. 

The reeords maintained in Ihe eBR assists in understanding the farmer' s decision-making pro­
cesses as well. Thus, Ihe C8R implemenled in Nepal has guided eornmunities in developing a sense 
of ownership for their resources. Whatever significance it has depends on Ihe way it is developed 
and executed locally. Therefore, tbe potential benefils from eBR can onIy be reaJized when it is 
adopted with full consideration of the importance of (1) partnership witb farmers, (2) periodic 
up-dating, (3) local control, (4) sharing information among Ihe users/slakeholders, and (5) caution 
aboul providing access lo tbe informatíon to oulsiders. 

80th the eBR and diversity fajr can be llSed for a number of purposes, from developing R&D bases 
to strengtheníng at Ihe grassroots level in terms of improving access lo seeds, using informatíon in 
an effective manner, and assessing diversity. eBR records could provide a very useful basis for de­
veloping conservation strategies. Endangered species or Iandraces, for example, may be conserved 
ex situ. However, we are also equally concerned with the possible misuse of informatíon, such as 
intellectual and farmers' rights. The community must be made aware ofthis kind of danger as wel!. 

Adding benefits through market methods 

The demand for materials or processed products may be inereased by market melhods (box 1). 
There are many examples oflocal crops (e.g., Basmati andJetho budho rice) lbal have direct mar­
ket value. There are many options to which farmers are not exposed. This applies lo researchers, 
development workers, markel networks, and consumers as well. Benefits can also be added to crop 
diversity by better processing, packaging, storage, and marketing. 
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Adding benetita through market incentives 

" Exploiting price incentives by beller processing and marketing 

<1 Creating consumer awareness af local products 

a Linking market with toad culture 

a Linking market with eccrtourism and local cuisine 

" Developing new load praducts using locallandraces 

D.K. Rijal el aL 

" Adding beneflts through partidpatory pes! management (organlc agricultura, green marketing) 

a Improving farmers' skills on seed praduction 01 specific valuable landraces 

a AppeUatian of local praducts Ihrough development 01 eook book af keystone erops across ethnic cultures 

" Direcl sale 01 genetic resourees using IPR or contract (e.g., seed) 

Source: Sth.pit and larvis (1999). 

IdentifYing local promoters and then linking them with local producers and markets are crucial pro­
cesses. In Begnas, Nepal, a series of consultations was camed out to identifY major local products 
that have market potential, assessing total production, price negotiations, qualíty control, and mar­
keting outlets. In Nepal, the project identified local promoters Iike Gunilo and Bandobasta who 
played a catalytic role in establishíng línkages between promoters and consumers with the farming 
community. NGOs have been ínvolved in the project to facilitate networking. Associations ofhotel 
and tourlsm, Pokhara chambers of commerce, hostels, and hospital networks have also been sensi­
tized to use more domestic products. The impact of such networks is yet to be seen. 

The project is keen to develop markets to enhance the value of local crop diversity through direct 
sales. Rice landraces, Jethobudho, aromatic sponge gourd, Khari in taro, and Samdi kodo in finger 
millet, are a few examples. To succeed, this initiative must also be supported by policy reforms. 

Table 2. Strategic Options Employed for Adding Benefits to Local Crop Diversity througb 
Market Methods, Case of Begnas 

Crops 

Rice 

Taro 

Sponge gourd 

Fingermillet 

Varieties 

Anadi 

Bayami 

Khari, Khujure, 

Haltipow 

Basauna ghiroula 

Samdikodo 

Source: Adopted from Rijal (1999). 

Farmers' valUBS 

Lalta, khatta, and siroula in 

leslivals; 
Medicinal value 

Fine, medicinal and high qualíty: 

High qualily and price 

Masaura, landre, corm qualíty: 

Gava 

Aroma and excellent eating qualily 

Special gruel; 
Posslbly sultable lor plzza maklng 

Indicators uf assessment 

Research base teclpes developed 

Number 01 grower farmers' increased 

Status 01 nUlrltion known Graln de­

mand created and area under produc­
tian ¡ncreased 

Number 01 growers increased 

Qualily seed produced and marke!ed 
widely 

Demand ereated loeally !ha! 

motivales larmers to grow 
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Discussion of strategic choices for PGR conservation 

The role oflocal crop varieties in securing food at the household level is apparent, but diversity has 
also been enhanced for socioeconomic reasons (Rana el al. 1999). Nepali farmers use local rice 
landraces for al least six specific purposes (Rija! et al. 1997). On the one hand, these deserve special 
va!ue and there is Iess competítion, so a nonbreeding strategy is appropríate. On Ihe olher hand, 
breeding strategies are employed to make local crops competitive with other options, particularly 
those lhat have value and benefits in terms of ecology or physical indices Iike yield, disease resis­
lance, etc. For example, Ihe bes! quality of Jethobudho is grown wílh cold water, as is Phewa and 
Kundahar of Ihe Pokhara valley, and always fetches a higher market price lhan when grown in an 
irrigated field. The strategies employed for adding values are presented in table 3. 

In niche- or ecology-specific areas where food security is Ihe main concem, as in Jumla, farmers al­
ways go for increased yield. Low yield is associated with rice blasts, poor response, and cold injury, 
for which the only way of addressing the problem is through breeding melhods. 

Table 3. Strategic Options for Adding Benefits to Local Crop Diversity 

ValUéS 

Ecology (e.g., JB) 

Genetic (yield, height. disease. etc.) 

Medicinal. cultural, religious 

Traditional recipes 

Conclusion 

In silu slralegles employed for on-farm conservalion 

Breeding Markel Awareness Improved access 

01 

01 

v 

Developing an in-depth understanding oflhe value oflandraces through appropriate methods is Ihe 
prime need prior to deciding on any conservation strategies. Local crop diversity can be desegre­
gated into broad categories by value-genetic, sociocultural, medicinal, or religious--to strength­
en conservation of crops in situ by the farm community. Three broader categoríes inelude market, 
non-market, and polícy perspectives for improving direct and indirect benefits. No single strategy 
is perfect for addressing Ihe goal of conservation; a combination is required. 

Ofthe many innovative tools available, the diversity fair and community biodiversíty register have 
been most effective in terms of documentation and sensitizing communities of famlers, research­
ers, promoters, and policymakers. Furthermore, these two tools are very useful in monitoring diver­
sity along with status. Valnes documented through these tools can be used for R&D purposes, 
where researchers, promoters, and planners may benefit. They also provide a basís for breeding 
work in Ihe short term as weIl as Ihe longer term. 

For local crop diversity witb socioreligious, cultural, or economic value, strategies that strengthen 
ínformation, seed, and market networks are particularly important if CGR and Iheir prodncts are to 
be promotedper se. The diversity ofthese sets of crops wíll be maintained as long as the local cul­
ture associated wilh them continues. On Ihe other hand, for crop diversíty associated with ecologi­
cal and genetic traíts, the breeding strategy is Ihe right choice. Thus, for effective conservation of 
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CGR on-farm, a number of strategies are essentíal. We argue that valuable genes can be captured 
and conserved only when they are utilízed locally for both breeding and non-breeding purposes and 
when there i8 effective local conservation. 
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Appendix 

Appendix 1. Comparative Value oC Local Diversity oC Rice, Taro, Finger Millet, and Sponge 
Gourds at Different Eco-Sites oC Nepal 

CropNarieties 

1. Landraces with ecological benefits 

Jumli marshi in rice 

Nallumme 

Mansara, Aanga, Kathe gurdi 

Taro: 
Khari pinda/u 

Bhati. Si/hato La/tangar. Aamaghauj. 

Sakhar 

Nakhisaro, Rango, Sokan, Mutmur, 

Sotwa 

Batsar. Lajhi 

Location/habitat 

Jumla (2200m) 

Kaski (670-1400m) 

Kaski (670-1400m) 

Kaski (670-1400m) 

Bara (85m) 

Bara (85m) 

Bara (85m) 

2. Socioeconomic values related to speclflc use 

Jetho budho Kaski (670-850m) 

Panhe/e 

Gurdi 

Anadi 

Basmati 

Kaski (670-850m) 

• Kaski (670-1400m) 

Kaski (670-1100m) 

Bara (85m) 

3. Medicinal, cultural, tood, and religious values 

Basmati, Sathi. Aanga. Lajh, Sotwa, 

Sokani 

Khera 

Bayami, Anadi 

Sponge gourds: 

Basaune 

Khari pindalu 

Dudhe 

Bara (85m) 

Bara (85m) 

Kaski (670-1900) 

Kaski (670-11200) 

Kaski (670-1400) 

Kaski (670-1400) 

Source: Baseline survey, PRA, diversity fair, and FGD. 
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Direct value 

Cold tolerance. taste. and aadi/opan 

Adapted to shaded areas 

Adapted to entirely rain-fed. low-input 

ecosystems 

Compatible for intercropping with maize. 
etc. 

Dhab (swampy land) 

Ucha/Bhith (upland. rain-fed) 

Nicha (Iow land) 

High quality; High price 

Fine. aroma; High price 

Se/ roti (Nepal donut) 

Special recipe for local festivals; 
Not accepted for religious ceremonies 

Aroma and eating quality 

Religious (guest. feast. recipe) 

Religious (local diets. Karik maharaJ) 

Medicinal (back pain. taste. recipe) 

Aroma. taste. eating quality 

Special recipes: Masaura tandra, Gava 

and cormels 

Petiole far special pickle 



Participatory Improvement of Rice Crops with 

Tribal Farmers in India 

V. Arunachalam 

Abstract 

Participatory researcb, including participatory plant breedíng (PPB), is now a recognized optíon for im­
províng Ibe Iivelibood security ofunreached fanners. Tribal fanners in Indía provide an ideal group for 
testing the potential of participalory inlerventions. They live in remate areas, are intensively bound by 
tradition, and continue lo cultivate crops using tradilional practices. For instance, the sowing time of 
crops is often based on a particularmonth, wilh an almanac date lo harvestthe erop in time for ils use dur­
ing festive oeeasioos. Although these traditional cultivation praetices are often poorly matched with the 
weather, Ibey continue because Ihey are consonant wilb the habitat, soíl, agroocology, and available in­
fraslructure. Soils are relatively free from the problems of contínuous ehemical fertílizatíon. Most euhi­
vated varieties are specific landrace. lbat carry special traits for cooking qua]ity and laste, catering lO the 
tribal fanners' metllods ofproeessing foad. Tribal fanners live in small villages, inconveniently distan! 
from one another, and do not have readily accessible mean. of produeíng .nd exchangíng cornrnunity 
seed. Traditíonal varietiesllondraces are olso not commercially competitive. Driven by poverty, the tribal 
Canners yíeld to eornmerci.] exploitation where the cultivation of landraees, local varieties, and other 
valuable genetic material is replaced by Ibe cultivation of modem varieties despite Ibe faet that they are 
no! peeferred by the tribal cornrnunity. Tho result is a gradual erosíon of precious genetíe diversity, most 
of whieh is .lso síte-specific. This situation c.ns utgently for preventive measures. 

Jeypore traet in Orissa State is a seeondary center of riee origin. Yet fanners do not realize the potential 
yield of Ibe riee landraces growing Ihere. One reason is tb.t the tradítional practices developed essen­
ti.lIy for avoiding risks are out of tune with Ibose nceded for realizing hígh yields. Partícipatory initia­
tives, setting appropriate mothads of cultivation based on a realístíc evaluation should províde the right 
corrective step. This paper describes and discusses sueh initiatives in the Jeypore tract ofOrissa, 

Keywords: Tribal fanners, particípatory researeh, rice, landraces, participatory plant breeding, India 

Introduction 

We describe below a sítuation typical of tribal fanners in India, where any option, including partici­
patory plant breeding (PPB), has to coexist with the site constraints ifit is to be feasible. Orissa state 
is situated in the southeast region of India between latitude 17"48' and 22°34' N and longitude 
81 °24' and 87°29' E. The total geographical area is approximately 156,000 km2 and accounts fOI 
4.74% ofIndia's geographical area. As perthe 1991 census, the state has a population of31.66.mil­
líon, ofwhich 7.03 million (22.2%) are tribal. The tribal people consist of different ethnic groups (at 
least 62 were identified in a recent survey) and fonn tbree broad categories of fanners-backward, 
peasant-like, and semi-urbanized-based on their level of development. The backward tribes live 
partially in isolated pockets and practíce shifting cultivation. the peasant-like fanners depend 
largely on sedentary eultivation, and the semi-urbanized fanners have their mainstay in settled agri­
culture and wage earning. But al! the tribal fimners are characterized by their own traditional 
life-styles, aneient customs, beliefs, rituals, and sociocultural identities. 

Koraput is a district in Orissa State where the economy is based predominantly on agrieulture. 
Jeypore, prevíously a part ofKoraput, was made a separale district in the recent past. Cultivation ís 
canied out in Jeypore al differenl altitudes, rangíng from 600 lO 1350 fee! aboye mean sea leve!. 

V, Arunachalam is a dist1nguished fellow at me M,S, Swaminathan Research Foundation. Chennai. India. 
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Parti.::ipa/ory Improvement arRice Crops with Tribal Farmers in India 

Usually lands situated aboye 900 feet are classified as upland; around 600 feet and below is low­
land, and the rest is medium land. 

Agricultural practices are more primitive in Jeypore than in the neighboring states. Irrigation is 
rarely possible, alllands are completely rain fed, and rainfall is erratíc. Farmers occasionally apply 
farrnyard manure. Rice is the most cornmon food crop of the region. Landraces and local varietíes 
are mostly preferred because they cater to the cooking quality and taste of the tribal people. 
High-yielding varieties (HYVs) are not preferred and only cornmercial incentives compel some 
farmers to grow them. Government agencies and some private organizations are the ones that 
encourage trus. The planting and maturation of tradítional varieties are timed so tha! their harvest 
coincides with the time offestivals and family rituals (table 1). The varieties are usually photosensi­
tive and of longer duration than high-yielding varieties. A large number of farmers still practice 
monoeropping. 

Table 1. Sorne Valuable Land Typcs Cultivated by Tribal Farmers ofOrissa State in India fo! 
Use in Their Religious Functions 

Rice Variety Predominant Quality Festival. 
Time of Maturity 

(Monlh) 

Kalakrlshna 

Tu/si 

Machchakanta 

Mer 

Ha/adichudi 

Deu/abhoga 

Scented 

Scented 

White slender, short grains, good taste 

Black grains with medicinal properties 

White slender, long grains, goOO taste 

BOld, short gralns, reddish tinge on 

cooking with mild scent, pre/erred 
during worship at temples 

Al! festivals 

Chaitra Parva 

Manabasa and Laksnmí Puja 

Annual ceremony 01 forefathers 

Shaktí Puja 

Temple deities 

January 

April 

November 

November 

December 

December 

Thus we have the following basic realities in which PPB options have to be optimized: 
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• Tribal farmers live in villages rich in genetic diversity and occupied by one or two tribes. 
They are situated far away from the reach of government extension agencies. 

• Farmers are highly tradition-bound socially and religiously, and would have reservatíons 
about switcrung to new options. 

• The enhanced yields ofHYVs do not attract them as much as the quality and taste oftheÍr 
lower-yielding landraces and local varieties, which they prefer. 

• They have rich indigenous knowledge of their crop diversity but poor knowledge of modero 
agriculture. 

• Their habitats are poorly connected by roads and are typified by poor or absent marketing 
facilities. 

• Against this backdrop, they are vulnerable to cornmercial exploitation of their natural 
resources. 

• They are ready to learn and practice profitable methods of cultivation, provided such meth­
ods can produce perceptible returns. 



V. Arunachalam 

• Currently there is neither a feeling of strong ownership of natural resources nor any aware-
ness of intellectual property righrs. 

New PPB paradigms need, therefore, to be simple and productive to promote voluntary participa­
tion. They should be cost-effective and, al best, attempt to optimize practices under existing sÍle 
constraínts. They should respect farmers' tastes and be consonant with their strong preferences. 
They should be risk-insulated and entai! a low cost-benefit ratio. Complex PPB options can only be 
a long-tenn goal and should be based on short-tenn benefits. 

The method 

A number of years of work and association with farm families of several villages in the Jeypore 
district by the M.S. Swaminathan Research Foundation (MSSRF), based al Chennai, India, has 
prepared the ground for cooperative and participatory work to improve the productivity of 
farmer-preferred local varieties/landraces. The work plan envisaged a three-year activity module. 
The first year was eannarked to survey local varieties sown by fanners and to introduce organízed 
planting ofpreferred varieties. The seeds ofthose varieties would then be distríbuted by MSSRF. A 
few farmers would be eneouraged to raise the erop in their plots by their own methods. The yíeld 
data would be analyzed and a few varieties seleeted for further evaluation. 

In the seeond year, the seleeted varieties would be grown by PPB farrners in a field design in which 
farmers and formal practiees would be the two treatments. Data on grain yield and its components 
would be statistíeally evaluated to select the top two varieties for upland, medium land, and low­
land conditions. In the third year, the selected varieties would be grown in large plots under fonnal 
technology, provided it proved superior to farmers' practices in the second year of evaluation. Vari­
etíes to be evaluated, the sites for testíng their perfonnance, and the farmers who would participate 
in the program would all be selected by lhe farmen themselves. Periodíc checks on the progress of 
the experiments, the problems that cropped up in lhe execution of experiments, and related issues 
would be discussed in periodic PRAs wilh farrners, and acceptable solutions found. 

Results 

During the runy season of 1998, three districts and two blocks per district were selected for upland 
(U), medíum land (M), and lowland (L) eultivation in the Jeypore traet ofOrissa State. Fourteen 
farrners were ehosen to raise 10 upland, six medium land, and 10 lowland local raees/varieties in 
theír own plots of approximately of80 m2

• The erop was raísed using farmers' practices eornmon in 
the respective areas. However, asevere cyclone at the time of erop maturity affected erop yields; 
the data could only be used for a relatíve evaluation. We devised a fonn lo record various field 
activities, with which data on cost-benefits were gathered not only on the PPB plots but also on 
farmers' own holdings. The overall performance and characteristics of varieties were discussed in a 
PRA wilh a large number of farmers from the sites. 

Only 3 U, I M, and 5 L varieties were selected in the PRA from the original 10 U, 6 M, and lO L 
varieties tested in 1998. In consultation with the fanners, 3 U, 7 M, and 3 L varieties were added to 
get a total of 6 U, 8 M, and 8 L varieties for experimentation in the crop season of 1999. 

To facilitate periodic visits to plots, ít was decíded to confine the experiment to two blocks and five 
víllages in the Koraput district, near the MSSRF site office at Jeypore. Nine PPB farmers agreed to 
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test the selected varieties in two test plots of 90 m2 each. One of the test plots was divided into tbree 
replications ono m2 and the selected varieties were grown in a randomized block designo The other 
was divided equally between varieties to be tested. They were planted unreplicated by fanncrs 
using their own traditional practices. In the replicated plots, fonnal methods of cultivatíon were 
introduced (box 1). 

Box 1. Formal Metbods Illtroduced lo Cultivale Local Varieties and Landraces in Jeypore, India 

o Preparing land and applying farmyard manute in residual moisture when the previous crop has been harvested 

o Raising nursery stock in well-prepared land in rows spaced 20 cm apart with optimal moísture 
o Pre-soaking seeds in water for 12 hours and selecting only those seeds that sink 

o Direct seeding (in U and some M), or transplanting (in some M and L) of about 25-day-old seedlings, in 
rows spaced 20 cm apart, with plants at lO-cm intervals withín a row 

o Setting rows north-south to maximíze sunlight on growíng plants. 

Those fonnal methods were developed as a result of a survey of fanner' s plots grown to rice in the 
first year, where a number of problems were predominant (hox 2). 

Box 2. Problems with Rice Crops Raised under Fanners' Traditional Practices 

1. Erratic rainfall, leading to the tradition of high seeding rate of about 4ü-60 kgjha 

2. Consequent dense plant populations that lead to yellowing and poor plant growth , 

3. III- or unprepared lands due to la(k of moisture prior to the planting sea50n, resulting in poor germi- ! 
natíon ' 

4. Poor seedling growth. leading to severe disease and high pest incidence 

5. Farmyard manure occasionally applied in smaU quantities during 5Owing, resulting in no benefit to the 
crop 

6. Nursery plants raísed in poor, mos! often unprepared lands with f100ded rain water 
7, Transplantíng most often with very old seedlings, sometimes even 60 days old 

Crop growth on fonnal and fanners' plots was evaluated in periodic PRAs with farmers. Scientists 
recorded data on days to flowering, number of tillers, number of panicles, number of grains per 
panicle, and graín and fodder yield with the help of farmers in each plot. The data were used to 
compute graín filling and harvest índices. Based on multivariate statistical analysis ofyield and its 
component characteristics, the varieties were ranked on their joint perfonnance across al! traits. 

The results were striking. Theyare surnmarized and shown only for the varieties coromon in 1998 
and 1999 ín table 2. The advantages of changing over to scientific methods of cultivation are 
obvious. 

The following inferences stand out: 

a. Fluctuations in the yield of varieties occurred even under traditional (fanners') methods of 
cultivatíon. For instance, tbe variety, machchakanta, was the top yielder in 1998-a year char­
acterized by cyclonic weather and heavy rainfall. It gave low yíelds in 1999 under farmers' 
practices despite consístently good weather. In general, however, varíeties responded by giving 
good yields under the better climatic conditions in 1999, 
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