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Figure 1. Distribution of LI-BIRD's PVSIPPB by production environment 

PPB and breeding goals/objectives 

Inereasing productívity ís obviously an important breeding goal. Beyond this, PPB is aimed al 
achieving other goals, such as improving research efficiency, addressíng diverse users' needs, 
enhaneing agrobiodiversity, building local eapacity in local crop development and on-farm conser­
vation, and influencing poliey changes for farmer involvement in formal breeding processes. 
LI-BIRD's PPB projects have also been aimed at achieving most of these goals through speeific 
breeding objectives (table 1). 

PPB and participation 

PPB assumes that the partícipation ofprimary stakeholders (i.e., farmers) is beneficial for farmers, 
themselves. Different PPB programs include varying degrees of participation of researchers and 
farmers (PRGA 1999; Ceecarelli, Grando, and Booth 1996; Sperling, Loevinsohn, and Ntabomvra 
1993; Sperling 2000; Sthapit, Joshi, and Witcombe 1996; Subedi, Rana, and Joshi 1997; Subedi 
and Joshi 1998; Witcombe et aL 1996). But mode ofparticipation, as defined by Biggs (1989), may 
vary according to the stages of the PPB process: setting breeding objectives; creating or providing 
variabiliry, selection and evaluatíon within and between populations; and dissemination (Sthapit 
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Table 1. PPB and Breeding Goals and Objectives in LI-BIRD Programs 

PPB projects PPB goal5 Spceiflc breedlng obJectives 

1. PPB in rice (Challe and .. Productivity increase · Developing 01 varlelies for low water regime 
main-seasO!1 rice in HPPS, · Researeh efficiency · Improving Masuli rice lor disease iolerance 
Chitwan) 

· Biodiversity enhaneemenl and yield 

(This also ineludes mUlation 

· Pollcy change · Eliminaling awns and increase heighl in 
breeding) Pusa basmati rice 

· Improving graln quality 01 IR44595 

· Improve CH-45 for discase tolerance; 

inereased seed dormancy in yield 

2, PPB in rice landraee ( in silu · Biodiversily enhancement · On-Iarm conservation al ríee landraces 

crop conservalion project: • On-farm conservation Ihrough value addition 

marginal lo HPPS of Jumla, 

· Farmers' capacily building · Improvement lar locally importanl Irails in 
Kaski, Bara) comman landraees in Kaski, Bara, and Jumla · Policy change 

siles 

3, PPB in upland Ghaiya rice · Productivity increase · Diversity deployment 

(marginaVtar, Tanahu) · Biodíversity enhancemenl · Droughl tolerance in upland rice (Ghaiya) in 

· Users' needs/preferences marginal/tar condilion 

· Poiícy changa 

4. Farmer-Ied maize PPB · Farmers' capacity building • Addressíng lodgíng problem on Thula píyanlo 

(marginal, Gulmi) · Users' needs/preferences landrace 01 maize 

· Productivity increase • Diversity deploymenl 

• Biodi-:ersily enhancemanl 

· On-Iarm conservalion 

5. PPB in high-allítude rice · Farmers' capaeity building · Addressíng shattering problem in PPB 

(marginal, ｨｩｧｨＭ｡ｾｩｬｵ､･＠ village · Users' needs/preferences producl (M-3 rice) 

01 Maramche, Kaski) 
· Productivity inerease · Developing cOld-tolerant, farmer-accepted 

: variety _ .... 

and Jarvis 1999). However, the success ofPPB requires quality participation from different actors 
during the breeding process, from the conceptual and problemlneed-diagnosis stage to diffusion of 
PPB products, by blendíng their comparative advantages. Tbree dimensions ofparticipation deter­
mine the quality ofparticipation: stage, degree, and roles/nature ofparticipatíon (WeltzíenlSmith, 
Meitzner, and Sperling 1999): The nature of particípation would also depend on Ihe type of crop 
(self/open-pollínated or vegetatively propagated) and the capacity, willingness, and cornmitrnent 
of the participants-individuals and instítutions alike (Subedi et al. 2000), 

LI-BIRD is carrying out various PPB projects in collaboration and partnership with different insti­
tutions at local, national, and intemational levels. Participation among the institutions is mainly 
collaborative, while it ís contractual from the funding agencies. Bu! the mode ofparticipatíon be­
tween researchers and fanners ranges from consultative lo collegíate in different stages of the 
breedíng process (table 2), 

LI -BIRD is aware of the importance of the partícípation of farmers, researchers, and other users in 
terms of their input into decision making at different stages, as appropriate, The degree to which 
fanners or other users who participate ínf1uence or make decísíons about the process at any givel! 
stage, is an important dímensíon for the quality of participation (WeltzienlSmith, Meitzner, and 
Sperling 1999). To ilIustrate the degree of participation of fanners and researchers, the case of set­
ting breedíng objectives ís taken as an example (table 3). 
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Table 2. Comparatlve Modes of Partlcípatlon among Institutlons and among Researchers and 
Farmers 

PPB projects 

1. PPB in chaite and 

main season rice 
including mutation 

breeding (HPPS, 

Chltwan) _. 

2. PPB in rice landrace 

(in situ crop-conser­

vation proJect: marginal 

to HPPS of Jumla, 

Kaskl, Bara) 

3. PPB in upland 

Ghaiya rice 

(marginalllar, Tanahu) 

4< Farmer-Ied malze 

PPB (marginal, Gulmi) 

5< PPB in high-altilude 

rice (marginal 

high-altitude of 

Maramche, Kaski) 

Institutlons 

PSP/OFIOb 

CftZlUWB,UK 

U-BIRO 

NEOA' 

IPGRI 

NARC 

<U-BIRO 

CBOs 

• Sainsbury Family 
• Trust, bUK 

CAZlUWB, UK 

U-BIRO 

· CGIAR 

• SWP-PRGA
b 

U-BIRO 

NMRPINARC 

FRC 

U-BIRO' 

CBOs 

Mode of particlpatlon 

between Instl\ullons 

Collaborative 

· · Collaboralive 

i Collaborative 

i Collaborative 

• Collaboralive 

Mode of participation between 

farmers and researchers al 

different breeding stages' 

I 1. 

2. 
3. 
4. 

1. 
i 2. 

3. 
4. 

i 1. 

2, 

3. 
4. 

i 1. 

2. 

3. 
: 4, 

1 < 

2. 

3. 

! 4. 

ConsuHative 

Contractual 

Collaborative 

Collaborative 

Collaborative 

X 

Collaborative 

Collaborative 

Consullative 

X 
CoIlaborative 

CoIlaborative 

Collaborative leading lo 

collegiale 

Collaboralive leading lo 

collegiale 

CoIlegiate 

Collegiale 

Colleglale 

Collaboralive 

CoIlaborative 

Collegiale 

a. Numbel1l 1 lo 4 represent the breedíng stages ofthe PPB cycle: 1 =settlng breeding objectives, 2=creating variability, 3=.elec­
tion. and 4=dissemmatíon. 
b. Fundíng agencies. 
e, LI-B[RD's intemal resources as welI as direct involvement. 

Lessons and issues 

The following major experiences and issues are drawn from the work ofvarious PPB projects car­
ried out by LI-BJRD. 

Emerging breeding objectives reslllting from participation 

Sctting brceding goalsJobjectives is a continuous and cyc1ic process. New problems may be real­
ized during the PPB process. The new breeding objective to address the problem of shattering in a 
PPB product, Machhepuchhre-3 (M-3) rice, can be taken as an exarnple ofhow new breeding ob-

\ jectives may arise whílc working with farrning cornrnunities. Duríng the monítoring of the spread 
ofM-3, the first variety developed through PPB in Nepal, men and women farrners ofChhomrong, 
Ghandruk, Mararnche, and several other high-altitude villages in the westem hills ofNepal, pro­
vided strong feedhack about the problem of shattering in M-3. Hence, the breeding objective was 
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Table 3. Participation of Farmers and Researcbers in Setting Breeding Objectives 

Breeding How breeding obJectives are I Stageof 
Speclflc breedlng obJectives objecllves sel by set(degree of participation) Involvement 

Developing 01 varietles Ior Researehers Experience from pel research I Crop moniloring 01 
low waler regime and activities along with larmers' : PVS activities 

Improving Masuli rice for Farmers information on pasls and 

disease tolerance and yield diseases 
i Marl<et survey 

Eliminating awns and 

increasing height in Pusa 

basmali rice 

Improving grain quality 01 

IR44595 

Improving CH-45 for disease 
toleranee, increased seed 

dormancy in yield 

On-farm conservation 01 Farmers Farmers compared tralls 01 PPB ￱･ｬ､ｾ･ｶ･ｬ＠
ricelandraceslhrough and ¡ differenllandraces, identified, I planning 01 
valua addilion Breeders ! pnoritized Ihe Iraits lo be : aClivities 

Improvemenl for locally , improved and conservad, 

important trails in common ; lollowed by selectioo 01 specific 

landraces in Kask!, Bara, landraces as parents while 

and Jumla slles rescarchers selected which MVs 
lo be used as maje parents Ior 

addressing. the desired tralls 

Drought tolerance in upland Farmers and Re- ; PRA exercíses Pre-project perlad 
rice (Ghaíya) in lar condition searchers 

I 
during díagnostic 

Díversity deploymenl slage 

Addressínglodging probJem Farmers ¡ tnitial objective sel by research- Inilial stage of 
on Thulo piyanlo landrace 01 ! ers Ior cultivar deployment and projecl implemen-
maize ¡ introduction during !he project tation 

Diversity deploymenl ' design was changed by larmers 
after field acliviües were íniliated, 

particularly during goal-sellíng 
exercise 

• Addressing shattering Farmers : Feedback from larmers who Monitoring of 
problem ín PPB praduct ¡ adoptad Ihe variety and varietal spread 

(M-3 rice) experlenced shattering probJem 

Developlng cold-tolerant, 

farmer-accepted variety 

set to improve M-3 using mutation breedíng. Similarly, consultative participation involving mili 
owners as the users (reaffirmed by fanners in Chitwan) led to breeding work to improve Pusa 
basmati ricé for awn reduction, and other varietíes for rnarket purposes (e.g., taste and price). 

The breeding ofhigh-altitude rice in Chhornrong demonstrated that women farmers were the maln 
goal setters for the development of white-colored rice from the red peri-carped Chhornrong dhan 
(Sthapit, Joshi, and Witcombe 1996). Fanners of in sítu sites at Kaski and Bara actively collabo­
rated in setting breedíng objectives and identifying landrace parents (table 3). Women and men 

'. 
4. Adoption of Pusa basrnati was low despite it5 high market price. A market survey indicared that mill Qwners did not want ID mill 

Pusa basmati because of its long awn, which needs special adjustment of the míHing device. The need for an awnless Pusa 
basmati with good flavor and aroma was thus reaHzed. 
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fanners were instrumental in redefining the breeding objectives for maize in Gulmi (table 3), while 
in certain other cases, however, breeders had more say in setting breeding objectives, which were 
¡aler verified with the farming cornmunities (e,g" chaite and main-season rice in HPPS), 

These examples indicate that the participation offanners and researchers in different circumstances 
and stages is important ifthe right opportunity to influence breeding is to be captured. This requires 
continuous collaboration and commitment from those ¡nvolved. 

Diverse production environments within HPPS 

LI-BIRD's experience shows that diverse, niche environments and different user choices do exist 
in the HPPS, For example, the Chitwan valley (150--250 m) ofNepal is considered a high-potential 
production system. However, through a series of PVS and IRD5 activities in a participatory 
crop-improvement project in Chítwan valley, il was found that Chitwan has different production 
environments for rice: low-Iying swampy, rain-fed, partially irrigated, and well-irrigated areas. 
Variations in soil fertility and farmers' preferences also exist in these areas. Different technologies 
are needed for these conditions. In such circumstances, participatory crop improvement approaches 
have also been effective (DTZ Peida 1999), justifying the bebef that PPB should not be limited to 
marginal production systems only (Witcombe 1999). 

Diversity through PPB 

As formal breeding systems aim for wider adaptability and uníform varieties, the promotion of uni­
form varietal technologies may reduce diversity. In HPPS, where a modem variety is widely grown 
(e,g" CH-45, a variety of Chaite rice grownin 98% oflhe project area), PPB has the potential to in­
crease biodiversity (Joshí et al. 1998; Witcombe et aL 2000), Hence, PPB creates diversity, and thís 
would help create sustainable production systems. 

Participation 

The breeding process involves the participation offarmers (women and men) and researchers at 
different stages ofPPB for differentpurposes. Depending on the objective and nature ofthe work, 
the mode of participation may vary from one stage to another in the same PPB project (table 3), For 
quality particípation, it is also important to establish and agree upon the roles and responsibilities of 
dífferent actors/partners, LI-BIRD has experienced that having such an arrangement, even with 
grassroots organízations, actually enhances the participation of all those involved. Annex 'A' 
shows an agreement on various tasks between LI-BIRD and two community-based organízations, 
while annex 'B' shows those agreements between fanners and researchers (the Nepal Agricultura! 
Research Council and LI-BIRD). An analysis ofthe strengths and weaknesses ofthe participating 
institutions also helps identif'y areas for capacity or skill building for the respective institutions, 
researchers, and farmers, Such kinds of partnershíp are increasingly becorníng important in the 
context of developing a critical mass of researchers and sharing resources for PPB, 

5. Informal researeh and development (IRD) is an informal and simple method of te.tíng, choosing. and multíplying seed. of 
choice for development (Joshi anó Sthapit 1990). !RD, flIst used at Lwnle Agricultura! Research Centre in Nepal. is now in' 
creasingly being used fer variety testing and dissemination in marginal and mgh-potential environments in Nepal and India 
(1osm el al. 1998). 
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Concerns about the institutionalization 01 PPB 

Participatory plant breeding í8 considered to be parallel to the formal breedíng system and i8 al80 
viewed as competing for the same resources. Most formal-sector researcherslbreeders have yet to 
realize PPB 's importance and its potential for addressing food security. These may be sorne ofthe 
concems limitíng the ínstítutionalization of the approach. F or the institutionalízation ofPPB and ils 
wider use as a complementary approach, it ls necessary for PPB practitioners and advocates to 
make greater efforts to infIuence policymakers in the national research system and funding agen­
cies. This may also Tequire more collaborative PPB projects for different environments and CTOpS. 
Exposing researchers to participatory approaches to crop improvement will also be necessary. 

Concerns about the seed regulatory Iramework 

It is not likely that all the PPB materials will satisfy the distinct (D), uníformity (U), and stabilíty (S) 
requirements, wruch is essential for formal release.6 There are concems tbat the seed regulatory 
sys!em must be flexible to allow PPB products, such as farmers' varíetíes or landraces, to be recog­
nized for furtherdisseminatíon. However, in the context of a poor seed-supply system in the formal 
sector (Iess !han 10% ofthe national seed demand ls met by the formal system) and with farmers de­
pending mainly on their own seed systems (Le., informal seed-supply systems), the question may 
be asked whether it ls necessary for PPB products to go through the seed regulatory ftamework, and 
also whether it would be commercial1y feasible to deal with a large number of varietal requirements 
for location-specific PPB products. 

Concerns about pests and diseases. 

A general criticism ofPPB materials is tbat they are prone to pests and diseases beca use they are no! 
put through a disease-screening process as materials in conventional breeding programs are. It is, of 
course, important that care should be taken for any new material to be tested under any breeding 
programo But it may not hold true that only PPB products are subject to such problems. Experience 
has shown that even formalIy released varieties that have passed through a rigorous screening pro­
cess may also succumb to pests and diseases within a short period mer release. Instead, it can be ar­
gued that as PPB creates diversity and the products are locally adapted, the problem of pests and 
diseases in PPB products may be less serious than in a pure-line variety developed by conventional 
breeding. In modem farming, a single-crop variety is usually grown alone. In contrast, the genetic 
heterogeneity created by PPB may provide greater disease suppression when used over large areas. 
Zhou et al. (2000) demonstrated significant reduction ofblast disease due to diversificatÍan of rice 
varieties in Cruna. Nevertheless, i! Ís still importan! to find ways of ensuring a minimum of pest and 
disease problems in PPB materials. To this end, LI-BIRD ínitiated a collaboratÍve projeet with the 
National Rice Research Program (NRRP) and National Malze Research Program (NMRP) ofNe­
pal Agricultural Research Council (NARC) for disease screening and field monitoring of PPB 
línes. 

Conclusions 

Participatory Plant Breeding is stiU an evolving approach. Since different PPB cases indicate sub­
stantial variatlons (Sperling 2000), it is not surprising to find dífferences among PPB practitioners 

6. For a variety to be elígible for formal release. it has to be di'tinct (D), uniforro (Ul, and ,tabIe (S), criteri.!ha< a PPB product may 
not be able to meet. 
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regarding its terminology, concepts, approaches, and mcthodologies. These will have to be refined 
over time from Ihe experíences and Ihe work done so far, as well as through more PPB programs 
and projects in Ihe future in different production and breeding systems and in different socioeco­
nomic and ínstitutional settings. This also warrants more collaboration and partnerships as well as 
institutionalization in national agricultural research systems. Training courses and oríentation pro­
grams must also be designed to develop human resources in thís area of research and development. 
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Annex A. Roles and Responsibilities Agreed between LI-BIRD, Pragatisheel Yuba Club, and 
Srijansbeel Motbers' Group on Various Tasks in PPB Process (for High-Altitude Rice) 

Tasks RoleslResp<)l1sibilities 

Srijal1sheel Mothers' Group Pragatishael Yuba Club LI-BIRD 

1. Preference ranking 1 1 

2. Management 01 new materíals 

2.1. Selection 01 landraces Ior PPB 1 1 

2.2. Identiflcation of MVs for PPB 2 2 

2.3. Segregating lines - -
3. Farmers and plot selection 1 1 

4. Interculture operations 1 1 

5. Crop management 1 1 

6. Field visits 2 1 

7. Varietylplant selection 1 1 

8. Harvesting 01 selected lines/plants 1 1 

8.2. Assessment lor shatteríng 1 1 

8.3. Drying/storing 1 1 

8.4. Yield estimation 1 2 

8.5. Assessing line for milling 1 2 

8.6. Taste assessment 1 2 

8.7. Final salection 1 1 

9. Monitoring spread 3 2 

10. Record keeping 01 progress 2 . 1 

11. Skill-transfer hands-on training 2 2 

12. Call for meeling/consultation 1 2 
-

Source: Letter of agreement between U-BIRD and Maramche eBOs, December 1998. 
Note: Roles are given in order of priority (Le., 1 ｾ＠ leading role, etc.). 

2 

2 

1 

1 
: 2 

-
-
3 

2 

2 

3 

-
-
-
-

2 

1 

3 

1 

3 

85 
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Annex B. Roles and Responsibilities ofFarmers and Researchers on Various Tasks in PPB 
Processes (In Sito Crop Conservation Project), April1999 

Tasks Partlcipalion 

Farmer Resaarcher* Institution* 

categorization 01 landraces : NARC'" ... u 

I NARC" 

Validation 01 landraeas ! U-SIRO'" ... •• 
, NARC·'" 

Preference ranking for parent identification 
: 

U-SIRO'" ... •• 
¡ NARC" 

OQcumentalion 01 positive and negative !raíls ... .. U-SIRO'" 

, 
¡ NARC" 

Malrix ranking lar !raíl improvement ... .. LI-SIRO'" 

NARCU 

Goal seHing wíth larmers (iandrace parenl) ! U-SIRO'" ••• •• 
NARC .... 

F armer seleclion ... u LI-SIRO'" 

NARC" 

Crealíng diversity .. ... U-SiRO'" 

NARC" 

Growing F, lines 
. 

U-SIRO'" .. . .. 
NARC" 

Orientation lo slaff and partícipan! larmer 
, 

U-SIRO'" .. ... 
NARC" 

ｾ＠ ... , 

Site selectlon ••• .. U-SIRO-

NARC" 

Screening segregaling lines against abiotic sltesses 
: : 

U-SIRO'" ... .. 
, 

i NARC" 

Screening segregating lines against biotíc stresses •• ... 
NARC'" 

Soucee: Josh! el al. (2000), 
Note: **s::Subordinate role; u* = Lead reSponSíbility, 
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