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LI-BIRD highly appreciates the support extended to it by funding agencies, other collaborators and well 
risbers. Finally, the Technical Report Series are dedicated to,the millions of farmers, both women and men 
hose ,, isdom has played vital role in serving the humanity. 

This report presents the findings of a monitoring study on the spread of machhapuchhre-3 (~1-3) and 
• fachhapuchhre-9 (M-9) varieties of rice in the high hill villages of Nepal. These varieties were developed 
taroogh participatory plant breeding (PPB) approach. The study has empirically shown that farmers' informal 
networks of contacts and rel.itionship are still the main basis for the spread of crop varieties. However, 10 
accelerate the diffusion process such an informal seed supply system among farmers may have to be faciluared 
~gh , arious means of dissemination interventions. 

It is hoped that the findings of our researches will contributed to 1) further understanding of local gene 
resources and associated knowledge. 2) identifying untapped genetic diversity for further improvement, arJ 
: disseminating relevant information to other similar environments. It is also hoped that the series reports wt 
oe a reference source on the innovative methodologies and processes for those scientist, development \\cr:'·eti 
aad poli~ makers who are involved in research, conservation, improvement and promotion of genetic l"eSvw,:,esj 

Local Initiatives for Biodiversity, Research and Development (LI-BIRD) is actively involved "J 

participatory methodological development for conservation, utilization and management of local geneu 
resocrces and is focussing on crop improvement and creating diversity through its participatory researca - 
development approaches for the last three years. As a consequence, encouraging results have tarted to coi:ne 

p . hich need to be further disseminated to a wider audience. LI-BIRD has, thus, initiated the pubhc .. uon oj 
lhe research findings as Technical Report Series. 

Such is now a dilemma faced by researchers, development workers and policymakers. This would rec .... 
inoovanve approaches in research and development- a departure from the conventional system. For this. spe, - 
circumstances may lead to adapt different approaches, but the bottom line should be: understanding f 
leammg about local genetic resources and knowledge as well as socio-cultural factors associates with the 
ide:u::f)iog men and women farmers' real needs and problems; intensive dialogue with and involvement of 
farmiag communities in research and development endeavor. 

Nepal is a small mountainous country with an area of 147,181 sq.km. However, geographical, ecol 
and socio-cultural variations have contributed to the extraordinary biological diversity in the country 
country's economy is predominantly agriculture based as 81 percent of the economically active populazioc 
engaged in farming. But the subsistence nature of farming places a challenge to address the problem of - 
security for the ever-increasing population of the country. This warrants to make relevant technologies a 
and in most cases, location specific technologies) to the farming communities for increased product. - 

productivity. The conventional approach so for has been to transfer technologies generated elsewhere 
farmers. But such an approach so for has not only been less efficient in the adoption of the technolog-es 
the farmers. but has also led to replacement or erosion of local genetic resources. This raises the ques 
to how relevant and farmer preferred technologies could be generated on the one hand, while attem 
conserve. further utilize and manage the existing valuable genetic resources on the ot _ 

FOREWORD 
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Until 1995 PPB, products were under experimental stage (F7) and grown in a very 
limited area by a few farmers (six farmers only). Spread of PPB products started 
taking momentum only after 1996 both in terms of number of farmers involved and 
area coverage under them. Therefore, the study could effectively monitor the pattern of 
varietal spread for two seasons. In a period of two years, PPB products have reached 
to over 53 farmers having potential khet land of about 20 ha and these products have 
covered an area of about 6 hectares (about 3% of surveyed households). It is 
anticipated that Machhapuchhre-3 (M-3), and Machhapuchhre-9 (M-9) will be widely 
cultivated in domains similar to Ghandruk, Chhomrong, Marangche, Lwang, Siklis 
and Bhujung between 1400 to 2000 m altitudes above sea level. In the context of a 
lack of formal institutional support for the dissemination of information and seeds of 
PPB products, the extent of the spread is quite encouraging. The study shows that 
farmer-to-farmer exchange or sale of new seeds outside the village occurred only after 
the household requirements are fully met. But dependence on the local system alone, 
when a programme is started from a very limited quantities of seeds, may result in a 
slow diffusion of new genetic materials. Frequent interaction between researchers and 
farmers in the PPB process allows to diagnose the associated problems so that further 
improvements are made. Shattering problem on M-3 and M-9, for example, was 
detected only during 1996 season though farmers have been growing these lines since 
1993. Another important issue is the official release and maintenance of PPB products 
as different cooperating farmers may be developing and advancing different types of 
varieties altogether. Therefore, how to scale up PPB products in the interest of the 
whole community, may be an area for methodological clarification. 

This paper summarises the findings of a research project on participatory plant 
breeding (PPB) in high altitude viilages of Chhornrong, Ghandruk, Lwang, 
Marangche, Siklis in Kaski and Bhujung in Larnjung districts of Nepal. The objective 
of the project was to monitor the spread of rice varieties from PPB in high altitude 
villages of Nepal. The villages have difficult physiographic terrain, poor accessibility, 
and weak institutional and infrastructural support. Spread of rice varieties was closely 
monitored by visiting the farmers in research villages. The study revealed that even in 
the lack of formal dissemination system, crop varieties can spread (some times to long 
distances) through personal contacts and farmers' networks. 

,SUMMARY 
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~ Terai represents the southern fertile plains streching from cast to west or Nepal which is the 
extension 01 ludo-Gaugetic region ofIndia. 

It is well documented that formal research system. though highly successful in high 
production potential systems (HPPS). docs not reflect the problems of resource-poor 
farmers, and participatory plant breeding (PPB) is a way of overcoming this 
limitation. Sthapit et al .. ( 1996) described a well-documented example of PPB in high 
hills of Nepal. PPB was initiated at Lumle Agricultural Research Centre (LARC) in 
western hills of Nepal to examine the potentials of PPB for minimising resource use. 
utilising farmers knowledge, developing suitable cold tolerant white-grained rice 
varieties and enhancing diversity of rice gcncpools. Since LARC terminated funding 
for high altitude rice research in the 1995/96 season. there was a need for the 
continuation of the programme in view of providing choice of new genetic materials to 
the farming communities of high altitude villages of Nepal. Previously. limited data for 
varietal adoption and spread were available from LARC's work and it was necessary 
to 171011itor the process for few more years in order to draw valid conclusions in terms 
of the PPB approach. Therefore with the financial support from Department for 
International Development (DFID). UK and international Development Research 
Centre (IDRC). Canada. Local Initiatives for Biodiversity. Research and 

Nepal is a landlocked country lying between latitudes 26° 22' and 30° 27' North, and 
between longitudes 80°45' and 88°12' East with land area of 147,141 km'. Nepal is 
divided into five physio-graphic regions viz. Terai2, Siwalik, Middle Mountain, High 
Mountain and High Himalayas (Figure 1). Tarai occupies the southern flat land of the 
country. and enjoys tropical to sub-tropical climate. Siwalik ranges in altitude from 
300 to 1500 m asl and has sub-tropical climate. Middle Mountain comprises hills 
with altitude between 1500-2500 m. There are longitudinal tectonic valleys between 
Siwalik and Middle Mountain, and in Middle Mountain regions. The Middle 
Mountain has a favourable climate and produces wide range of cereals and 
horticultural crops. High Mountain is rugged and steep, its lower slopes are terraced, 
whereas upper slopes arc covered by forests. High Himalayan region is steep. rugged 
and rocky. and most of the time it is covered with snow. Similarly the variation in 
socio-economic settings of the inhabitants in these regions is also very wide. Terai. 
inner terai and low hill regions of the country is predominantly inhibited by people of 
Indo-Aryan origin whereas mid and high hills are dominated by people of Tibeto 
Burmese origin. These groups differ not only in their economic. social and cultural 
settings but also in their food habits and preferences for crop species. As a result of 
diverse agro-ccological and socio-economic conditions. high crop genetic diversity at 
farm level can be observed. 

BACKGROUND 
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Varietal spread was monitored with all the participant farmers in 1996 and also spill 
over effects of the PPB products and their social and communication networks of 
diffusion were also monitored. Researchers visited all the initial participating farmers 
all those farmers who received seed from the PPB participant farmers. Figure 2 shows 
the study sites in Kaski district. The reasons for the adoption or rejection, and 
expansion or reduction of the area under the varieties were recorded. 

Household information collection 

A team of professionals visited PPB site Chhornrong during September 1997 with the 
objective of monitoring the spread of PPB products within and outside the village. The 
team consisted of one member each of Anthropologist, socioeconomist, communication 
expert and plant breeder. Dr Daniel Buckles, Anthropologist IDRC introduced a new 
and simple technique ball and spring method to analyze the spread of products of PPB. 
One end of the spring was held by a farmer to represent the initiating organization. 
LARC and it was passed on to next farmer as the seeds started spreading from one 
farmer to another. Once all the farmers growing PPB products at present were 
connected by the string the entire group was encircled with the string to represent a 
village. The string was then taken out to a distant place to show the status of seed flow 
outside the community and the village. Again the same process was followed for 
analysing seed flow mechanism. The whole process was completed within one hour. 

METHODOLOGY 

• To measure the spread of PPB products and also to measure rice varietal diversity 
created through the spread of farmer-preferred varieties produced from PPB 

• To demonstrate the value of PPB method in providing choice of farmer preferred 
PPB products in the neighbouring villages 

• To study the social networks of traditional seed flow system 

PURPOSE OF THE STUDY 

'Development (LI-BIRD) continued to monitor local seed flow system of PPB products 
and its diffusion network du ring 1996-1997. 



N 

t 

Figure 2. Study Sites: Participatory Plant Breeding 

KASKI DISTRICT 
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3 Khet is bunded and irrigated parcels of land where paddy rice is grown 

Chhomrong village has a total of 47 households. Of these, seven do not possess khet3 
land where rice can be grown. The maximum adoption ceiling of any rice variety is, 

Varietal preference and area spread at household level 

Chhomrong and Ghandruk 

FINDINGS 

Milling time efficiency of M-3 (a progeny of Fuji 102 I Chhomrong Ohan) and 
Chhomrong Ohan was compared using traditional system of milling (Dhikiy. Since 
Chhomrong Ohan has red pericarp and time taken to remove it and wastage in terms of 
broken rice were measured. In two cases. three 'women farmers were participated in 
milling test whereas only two women farmers were involved in another case. Time 
saved in the process is accounted as positive factor for M-3 rice. 

Study on seed flow using 
'ball and string' technique 

Observation study on milling time efficiency 

A team of professionals visited 
Chhomrong PPB site during 
September 1997 with the 
objective of monitoring the 
spread of PPB products within 
and outside the village. The team 
consisted of: Anthropologist, 
Socioeconomist, Extension and 

Plate 1: Participatory plant breeding (PPB): Farmers Communication expert and Plant 
selecting suitable plant type from the segregating bulk Breeder introduced a new and 

population of rice. simple technique, ball and string 
method, to analyse the spread of PPB products. One end of the string was held by a 
farmer as the seeds started spreading from one farmer to another. Once all the farmers 
growing PPB products at present were connected by the string the entire group was 
encircled with the string to represent a village. The string was then taken out to a 
distant place to show flow of seed outside the community and the village. Again the 
same process was followed for analysing seed flow mechanism outside the village. The 
whole process was completed within one hour. 
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4 Bari is unbunded rainfed parcels of land used for growing upland crops 

Marangche village is situated at an altitude of l 500-l 700m close to the Pokhara 
Baglung road about 29 km north west of Pokhara. The village is northeast facing and 
farmers were growing mostly local rice landraces with red coloured pericarp. The 
village is largely inhabited by Brahmin and Chhetri ethnicity, which differ from the 
Gurung ethnicity of Chhomrong and Ghandruk villages. The varieties produced by the 
participatory breeding programme in Chhomrong and Ghandruk were tested by 

Marangche 

Monitoring of the adoption of varieties at Chhomrong and Ghandruk villages suggests 
that M-3 and M-9 continue to meet farmers' expectations. Areas in both the villages 
under the preferred variety, M-3, and the number of farmers cultivating it still continue 
to increase (Appendix I and II). Furthermore, the acceptability of the variety is 
strengthened by the farmers· responses and the demand of seed in Marangche, Siklis 
and Bhujung and other parts of western hills of Nepal. · 

Plate 2: Machhapuchhre-3 the first variety of rice 
developed through PPB approach and released in 19%. 

The number of farmers in 
Ghandruk growing M-3 has 
remained the same, though the 
area under its cultivation has 
increased (Appendix I). The area 
under M-4 has gone down 
because the variety has been 
tested in Bari4 condition and its 
performance proved to be 
unsatisfactory. The general 
performance of M-4 was poor, 
for example, stunted growth, 
short straw, low yield potential 
and sterility to some extent as 
well. 

therefore, 40 households. Thirteen households (32.5%) have already adopted the 
product of PPB, and the number is expected to increase further next year because seed 
supply will no longer be a limiting factor. When viewed from area coverage at 
household level, the area of rice covered by M-3 has already reached 50% in some 
households but the majority of households, at this early stage, are devoting less than 
20% of the land to this new variety. 

• 
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"as I exchange seed among the villagers they will be giving me different varieties 
which is bound to have variation in grain size, colour, texture and taste. I will 
have difficulty in milling, and milling recovery will be less and taste will be 
inferior. However, I cannot complain because may be tomorrow I will have to 
borrow new variety from them". 

Farmers from within the village have reserved the seed of M-9 for the 1998 season. 
However, the demand of the seed is such that seed produced in the village may not be 
adequate to meet the demand and seed have to be supplied from outside. Buying of 
cereal seeds is not a common practice in the villages, rather seeds are exchanged. The 
practice of seed exchange works fine in a non-monitized village economy but it does 
not provide any incentive to the risk bearers or the innovators. Rather it works as 
disincentive as one of the woman farmers put it; 

Plate J: Seed flow network analysis with ball and string of 
PPB at Chhomrong. 

Interaction with the farming community revealed that this was the first time when any 
improved variety performed better than their local ones at Marangche. Though the 
performance of both M-3 and M-9 were better than the local varieties, farmers 
preferred M-9. Both the varieties were reported to be superior in cold tolerance and 
yield. One of the participating farmers (women) reported that she could harvest almost 
57% more by growing M-9 than Kathe (local variety). At Marangche, farmers noticed 
the problem of shattering in M-3. whereas the problem was relatively less in M-9. 

This perhaps explains the 
difference in preference 
between the Machhapuchre 
lines. Despite the shattering 
problem in M-3. farmers 
were planning to grow the 
variety one more time and 
observe the pcrformancc. 
Interestingly none of the 
farmers considered the 
possibility of improving M-3 
for its shattering problem. 
though they have been 
actively involved in the 
scaling up of PPB products. 

participating farmers of Marangche village. Rice varieties tested in Marangche are 
presented in Table land farmer's comments on these are included in Table 2. 
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... 

Tahle 1: Summary of varietal spread of the product of PPB at Marangche 1996-1997 

Code and name of farmer Actual area under PPB eroducts { m2} 

Total land area m2 1996 1997 
/household M-3 M-9 M-3 M-9 

Mfl Mr. Guru Datta Paudel 11280 1410 
Mf2 Mr. Kul Prasad Paudel 11985 705 

ti 
MD Mr. Agnidhar Paudel 3878 235 1410 
Mf4 Mr. Bholanath Paudel 5640 705 
Mf5 Mr Liladhar Paudel 2291 176 
Mf6 Mr Mithu Paudel 705 705 
Mf7 Ms Sita Paudel 5993 352 
Mf8 Mr Naradmani Paudel 5288 353 
Mf9 Mr Devi Prasad Paudel 6345 353 1058 
Mfl O Ms Radhika Paudel 1058 393 1058 
Mfl I Mr Narapati Paudel 4759 
Mfl 2 Mr Ram Prasad Paudel 1410 705 
Mf13 Mr Gaurilal Paudel 4935 1058 
Mfl 4 Ms Mithu Devkota 1410 1410 
Mfl 5 Mr Narayan Adhikari 2115 1058 
Mfl6 Mr Tek Bahadur Chhetri 7050 235 2115 
Mfl 7 Ms Parbati Paudel 2820 705 
Mfl 8 Ms Muna Paudel 705 705 
Mfl 9 Ms Mithu Paudel 5640 705 
Mf20 Ms Sarada Paudel 5464 705 
Mf2 I Mr Pitamlal Paudel 1058 352 
Mf22 Mr Hari Prasad Paudel 1410 705 
Mf23 Mr Dharma Raj Gurung 2115 353 1410 
Mf24 Mr Tek Bahadur Pun 3525 353 1058 
Mf25 Mr Dilli Ram Paudel 1410 353 705 
Mfl6 Mr Indra Prasad Devkota 4230 353 1058 
Mf27 Mr Indra Prasad Paudel 2820 353 705 
Mf28 Mr Ghan Bahadur 4230 176 353 
Guruns 
Total 111569 2235 5153 6522 12691 

Note: Mfl to Mf28 refer to participating farmers at Marangche village, -(dash): Indicates the PPB 
product was not grown. 
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s Adi lo is a local term to describe the scale of nutritional value of food. Literally it means appetite 
delay. 
6 Pathi is a local volumetric measure used for measuring grains. I pathi rough rice is equivalent to 
2.48 kg. 

It was exciting to sec drooping panicles at maturity but I was 
disappointed when I knew its shattering problem. I will grow this 
variety in those terraces where other local rice cannot be grown due 
to cold water. This year I have reduced the area slightly but I will 
experiment whether I can advance harvesting by one week. 

It has also shattering.problem but produced more than Kanthe local. 
I liked its ability to set grain even if rain and wind hits at anthesis. 
You cannot expect good crop under such adverse conditions. I will 
expand this variety in shady areas where high soil fertility causes 
panicle sterility. Many farmers have requested for seed. 

M-9 yields more than local. It has also slight problem of shattering 
but has better rice recovery. Rice is more adilo. Many friends have 
asked for seed. I will grow in all my field. 

It produced 30 pathi" where I used to harvest just 20 patht before. I 
saw lots of dropped grains but it still produced more. I liked its 
ability to tolerate cold water, shade and high soil fertility than local 
we have. Rice is not only tastier but also has better content feeling 
(adilo). Next year I will grow in more area. 

I found M-3 produces more than local but also shatters more than 
local. Yet it wins. Rice also tastes well. I will increase area next year. 

M-3 shattered more than Chhornrong Dhan but its milling recovery 
was better than Chhornrong. I liked its rice as well. Last year I 
planted in 350m2 but this year I will expand in 1000 m2• 

I liked its ability to tolerate wet and cold conditions. I will harvest 
few days earlier than I did for this year. Four neighbours have 
already taken seed from me. 

Only demerit I saw in the M-3 is its shattering problem. Still it 
yielded more than local. It did well under trees. Rice is ad1/01• I 
will grow more next year and Bhola has asked 10 kg of seed from 
me. 

This year I will try in small areas whether grains shatter as last year. 

I saw M-9 better than the variety I planted. I have already bought l O 
kg ofM-9 seed from Radhika, M-3 shattered when I handled bundles 
for threshing. 

Mr Ghan Bahadur Gurung 

Mr Indra Prasad Paudel 

Mrs Radhika Paudel M-9 

Mr Indra Prasad Devkota 

Mr Dilli Ram Paudel 

Mr Tak Bahadur Pun 

Mr Dharma Raj Gurung 

Mr Devi Prasad Paudel 

Mr Tek Bahadur Chhetri 

Mr Agandhar Paudel M-3 

Comment Fanner Variety 

Table 2: Farmers' reasons for adoption and rejection of new rice variety in 
Marangche 
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Eight farmers participated in the PVS programme. While distributing the varieties it 
was made clear that the crop be grown in a visible area such as along the village trail. 
A sign post was provided giving a brief description of the variety in Nepali, which 
immensely helped in generating interest and curiosity among the villagers. This may 
appear similar to Front Line Demonstrations as organized under conventional system, 
however it should be noted that all the new lines were grown exactly under the same 
growing environment as that of local varieties and any difference in the performance 
could be attributed to difference in genotype alone. Apart from PVS and seed 
multiplication activities, screening of segregating materials of rice in partnership with 
the farming communities was also carried out. There were segregating lines of F3 

generation (35), F.; (eight) and F5 (two) generations. Similarly, farmers were involved 
in selecting rice plants based on their criteria from the segregating materials of F 3, F 4 

and F5 generations (Plate 1). 

Table 3: Scaling up of PPB products in Lwang village, Kaski district 

Variety Farmer Total Area (m1) No of farmers 
khet land provided with 

(m') 1996 1997 seed 
M-2 Mr Mitra Kumar Paudel 1410 235 () 0 

Mr Bishnu Prasad Baduwale '7 235 705 0 
M-3 Mr Jagan Bahadur Gurung 1410 156 0 0 

Mr Jhaga Bahadur Gurung 2820 235 0 2 
M-4 Mr Panja Bahadur Gurung 705 60 () 0 

Mr Jiba Nath Acharya ? 235 705 0 
Mr Chandra Gurung ? 50 0 0 

M-9 Mr Durga Bahadur Gurung ? 1058 1058 ? 
Total 6345 2264 2468 

Lwang is one of the project sites of Annapurna Conservation Area Project (ACAP), 
which lies in the north of Pokhara town and is situated at an altitude of 1400-1500m. 
Socio-economic setting of the village is similar to Chhomrong and Ghandruk except 
that it lies off the trekking route. twang has been considered as one of the important 
areas of ACAP for agricultural and agroforestry activities. ACAP is collaborating 
with LI-BIRD for the Participatory Variety Selection (PVS) in Lwang and as a result 
a number of new varieties were grown in Lwang (Table 3) during the last summer and 
farmers' responses on these varieties have been included in Table 4. 

Lwang • 
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• Mr Man Babadur Gurung, • Mr Dambar B$adut aun.,g· 
Ward Ne. 4, • Ms Mausin Gunmg 

- Staff of ACAP - Ms Buddhbi Kuman Gurung 
- Mr Shreernan 

Sikles · e Parchc · 
Box l Communication network anal ·sis at Siklis villa e 

Social and communication network of Sikles was studied and farmers identified single 
person from Sikles and four persons from nearby village, Parche who were perceived 
as the nodal persons for rapid diffusion of new varieties (Box 1). 

I am really pleased with M-9 performance. It 
yielded more than local, rice taste good and straw 
is long. This variety also shatters but not as bad 
as M-3. I will manage shattering problem next 
year by harvesting earlier. Many villagers have 
requested seed but not yet collected. 

I did not like M-4 because straw was short, 
yielded Jess and found difficult to thresh. 

My rice fields are not good. I need to catch first 
flood to transplants rice and field is shady and 
cold. M-4 did well. So I will plant more next 
year. 

This variety is difficult to thresh, straw is short 
and panicles are also small. So 1 will not plant 
next year. 

Initially I was very impressed but I am 
disappointed due to its shattering problem. Few 
have taken seeds. 

I will not plant next year as lots of grain 
shattered. 

I will grow more next year because M-2 did well 
in my rainfed fields compared to other locals. 

The plant is too short. I have not saved seed for 
next year. 

Mr Durga Bahadur Gurung M-9 

Mr Chandra Gurung 

Mr Jiba Nath Acharya 

Mr Panja Bahadur Gurung M-4 

Mr Jhaga Bahadur Gurung 

Mr Jagan Bahadur Gurung M-3 

Mr Bishnu Prasad Baduwale 

M-2 Ms Mitra Kumari Pariyar 

Comment Variety Farmer 

Table 4: Narrative summary of PPB products in Lwang 
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For the purpose of the study only those varieties that cover at least appreciable land 
area (> 200 m') have been considered. During experimentation it is quite common to 

Implication on varietal diversity 

Bhujung is a Gurung village situated above 1500 m · asl in the neighbouring district 
Lamjung. A limited quantity of seed of M-2, M-3 and M-4 was supplied to ACAP 
field staff at Bhujung for testing purpose. Feed back from the field staff was that 
white grain rice, in particular, M-3 was a great success among the farmers at Bhujung. 
Farmer-to-farmer seed exchange is taking place, however to expedite the diffusion 
process, the field staff has already placed an order for about four quintals of seed at 
the ACAP headquarters at Pokhara. Seed demand clearly indicates that the variety is 
really liked by the farmers in this village. 

Bhujung 

Sikles, a Gurung village which is about 8 to 9 hours trekking time from Pokhara, was 
visited by LI-BIRD field researcher to confirm that the variety was actually grown 
there. Interaction with the fanning community revealed that the seed brought from 
Chhomrong was a mixture of both red and white grain rice (Chhomrong Dhan and M- 
3). Therefore, they did not save their own seed, rather farmers have demanded quality 
seed of M-3 from ACAP office at Siklis for this year planting. ACAP site staff 
reported that the amount of seed demand is almost I ton for Sikles village. 

Sikles 

• Although it was not possible to plan the breeding programme by involving each 
individual household per segregating line because of the lack of adequate time for 
planning, an innovative farmer cooperated in growing all the lines in his field 
according to the local method. The selection of individual plants was done by the 
farmers directly. Both male and female farmers participated in this exercise. At 
maturity the participant farmers were briefed about the objective of the exercise and 
were also explained about the genetic variation due to segregation. Coloured threads 
were used to mark the selected plants. Selected panicles were harvested individually in 
order to advance them in the corning season. Participating farmers of rice selection 
activities were very much enthusiastic to develop rice varieties by using the type of 
materials they selected in the field. Some of the farmers also picked up a few panicles 
to be tried by themselves on their own farm. This clearly shows that new genetic 
materials have been able to catch the attention of fanning communities and their 
cooperation is expected to improve these further during coming season. 

- 

- - ~ --===--- 
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Nepalese farmers prefer white coloured 
rice over red. This is one of the reasons 

to initiate PPB work at Chhomrong so that researchers could provide choice for white 
coloured rice variety to the farmers in high altitude areas. Chhornrong Ohan (CD) is a 
red coloured rice and women farmers (milling is exclusively women's domain in 
villages) reported that they have to spend quite some time in Dhiki (traditional 
pounding equipment) converting red rice to white by removing a layer of bran. If their 
version was true it was logical to assume that with the adoption of white coloured rice 
variety the time spent on milling will be reduced so would be the drudgery on women. 
In any case, farmer's perceptions had to be verified by conducting a milling test of both 
red and white coloured rice varieties. To accomplish this, a milling test was conducted 
at Chhomrong village involving M-3 and CD. The test was repeated three times in 
each variety (Table 5). 

Figure 3. Situation of varietal diversity at Chhomrong 
and Ghandruk villages before (1993) and after 

initiation of PPB programme ( I 99~-1997) 

Cl B<fort PPB E::J Afitr PPB (1997) 
Comparative study on time taken for 
milling of Machhapuchhre-3 and 
Chhomrong Dhan 

Location 
Ghandruk Chbomrong 

Varietal diversity also increased in 
other villages such as Marangche, 
Lwang, Siklis and Bhujung following 
the spread of PPB products, 
particularly M-3 and M-9. The study 
shows that it contributed positively in 
increasing the varietal diversity in the 
study villages. 

come across active varietal dynamics at village level. However, considerable varietal 
replacement is important from the point of view of varietal diversity. During initial 
phase of the PPB experimentation, as high as nine entries were being grown by the 
farmers at Chhomrong but this number drastically decreased as the farmers started 
making comprehensive selection and evaluation. At Chhomrong and Ghandruk, 
varietal diversity has increased both at household and village levels but it is less in 
Ghandruk. Chhomrong Ohan was the only variety grown in these villages before the 
initiation of PPB programme, i.e. 1993 while an appreciable increase in varietal 
diversity occurred as a result of PPB (Figure 3). In addition, to Chhomrong Ohan, 
farmers in these villages are growing M-3, M-9 and M-2 which are the PPB products 
grown in appreciable areas. However a few farmers are also maintaining Lurnle-2 (a 
progeny of IR36 x Chhomrong Ohan) and LR-88007-9C (a progeny of Kanchan x 
Seto Bhakunde). One of the parents for each of these lines is also landraces. 
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7 Mana is a local volwnetric measurement used for measuring grain, one Mana = 0.305 kg. 
8 Figures in parenthesis represent the nwnber of person involved in milling by Dhiki. 

At Lwang, Marangche and Bhujung villages, the seeds of Machhapuchere iines were 
supplied by LI-BIRD, whereas seeds spread through farmer-to-farmer network at 

Diffusion of M-3 within and outside the source villages was monitored. The study 
indicated that one farmer from Ghandruk gave seeds of M-3 to his married daughter 
who is presently residing in Sikles village, about 3 days (6 hours trekking/day) trek 
away. Similarly, diffusion of seed in Chhomrong village was analysed using ball and 
string method the study suggests that close relatives get the first opportunity to try new 
varieties. For instance, Mr. Krishna Bahadur Gurung ( Cf7) supplied some seeds of 
M-3 to his daughter and son living in the same village. In Chhomrong, eight 
households received seeds from five farmers who first grew the new varieties, 
bringing the total number of households to thirteen. 

Diffusion of Machhapuchhre lines and social network analysis 

From the test result, it is very difficult to conclude that there is any significant time 
difference in milling of different rice varieties. Although time taken to mill M-3 is less 
than CD, the difference is only marginally less to be of any significance to contribute 
towards productive work. In general, milling recovery of M-3 was 3% higher than for 
Chhomrong Ohan. In the present context when huller technology is increasingly 
penetrating even in remote areas, the milling test conducted using traditional pounding 
machine makes less sense. 

Tabl~ 5: Comparison of M-3 (white pericarp) and Chhomrong Ohan (red pericarp) in 
milling recovery and efficiency for milling using local dehusker. 

Name of Quantity of Recove!l: {Mana} Additional time 
Variety paddy Whole Br~n Husk Hull Bran requirement for 

{Mana}' Rice Rice milllng (mint 
M-3 8 3.75 0.5 2.75 0.6 0.4 
Chhomrong 8 3.75 0.7 2.45 0.7 0.4 20(2) 
Ohan 
M-3 8 3.75 0.3 3.15 0.4 0.4 
Chhomrong 8 3.50 0.5 3.10 0.4 0.5 11(3) 
Dhan 
M-3 8 3.25 0.4 3.45 0.4 0.5 
Chhomrong 8 3.25 0.4 3.45 0.4 05 11(3) 
Ohan 
M-3 8 3.6±0.2 0.4±0.1 3.1±0.2 0.5±0.1 0.4±0.0 
Chhomrong 8 3.5±0.2 0.5±0.1 3.1±0.2 0.5±0.1 0.5±0.0 14±3 
Ohan 
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PPB has been a successful approach to produce farmer-accepted cultivars which are 
spreading in farmers · fields. The rate of increase in area under farmer preferred PPB 
products has been very high in the first three years. This compared with the 
conventional system, there is a long period. typically 5-6 years, before appreciable 
adoption occurs (Morris el al .. _ 1992) in a rapid rate of diffusion. Some farmers have 
already started distributing seeds of the preferred varieties to other farmers. It is 
anticipated that the most popular cultivars. Machhapuchhrc-J (M-3) and M-9 will be 

CONTRIBUTION OF OUTPUTS 

According to the above concept, a brief study on the analysis of social networks has 
been carried out to provide the insights into the natural flow of innovations (c.g. seed) 
within the social system of the project area. Plates 2 and 3 show the PPB seed flow 
network analysis at Chhomrong village. It is hoped that the analysis of study will 
provide information on the nodal individuals through which information and materials 
flow, could be appropriately identified for rapid diffusion of innovations as agamst 
random distribution of genetic materials without the knowledge of such nodes in a 
social system. A further comparison with and without such network analysis of a 
social system will also help compare the methodology for natural diffusion of 
innovations and empirical evidence will help develop appropriate methodological tools 
for participatory research. 

In every social system. any individual is likely to be in contact or have links with 
certain individuals and to ignore some others. All individuals are located at the 
intersection of numerous relational positions that create a web of affiliations. The 
interacting relationships in a social system then form their social networks. Through 
such networks, individuals are involved in the exchange of information or goods. The 
importance of such networks have been empirically demonstrated in different parts of 
the western hills of Nepal (Subcdi and Garforth. 1996. 1998). Social networks arc 
thus the invisible routes through which the spread of new ideas. practices and seeds 
occur. Thus in respect of diffusion of innovations, network analysis of a social system 
appropriately traces such flows and reveals the social and communication structures. 
and captures the context of the social relations within which actors participate and 
make behavioral decisions (Knoke and Kukliski. 1982). 

Siklis. Except Bhujung, all the villages were visited by LI-BIRD field researcher to 
monitor the status of the crop and to understand farmers· preference and reaction. 
Responses obtained from ACAP Field staff have been the basis for evaluating the 
status of M-3 lines at Bhujung, 
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Availability of seed of a few varieties identified by PPB such as M-3 is no more a 
constraint. While disseminating the seed ofM-3, farmers need to be made aware of the 
problem of shattering so that they adjust in their harvesting time or cultural practices 
to minimize the loss. Alternatively, farmers identified M-9, a sister line from the same 
cross, which has been reported to be less problematic, has to be promoted. At the 
same time, other elite lines (Lumle-2, LR88007-9C) generated from PPB at 
Chhomrong need to be tested further and verified in farmers fields at different villages. 
This exercise will provide farmers with opportunity to continuously evaluate and adopt 
new varieties. 

Economic and social gains which farmers will forego due to cultivation of inferior 
quality crop varieties is significantly large. This example has clearly demonstrated the 
comparative advantage of PPB over conventional method in terms of speed of varietal 
spread, and genetic diversity. 

The monitoring of spread of varieties bred through PPB was done by LI-BIRD in 
partnership with Community Based Organization (CBOs). In a conventional breeding 
system, material such as M-3 which was at Fs stage when released would have been in 
a very preliminary stage of varietal screening in a very small plots and still at least 
three to four years away from being given to farmers for them to grow in farmers' 
field trials and minikit tests. 

Machhapuchre-3 (Fuji 102/Chhomrong Ohan) the first variety bred through PPB in 
Nepal, has been released by Variety Release and Registration Committee (VRRC) _of 
Nepal in June, 1996 (Joshi et al., 1996). This work was done at Lumle Agricultural 
Research Centre (LARC), a DFID (UK) funded multidisciplinary agricultural research 
station in the Western Development Region of Nepal. 

widely cultivated in domains similar to Ghandruk, Chhomrong, Lwang, Marangche, 
Siklis and Bhujung between 1400 to 2000 m altitudes by the time the variety is 
formally promoted through formal system. This work also shown that the yield level of 
farmer-selected varieties was comparable to best check varieties and gap between on 
station yield and farmers actual yield was minimum. This in part, is due to the trials 
system in which test locations are appropriately situated and trial arrangement that 
does not differ too radically from farmers' management. The study not only provided 
information on mechanism of varietal spread through farmer-to-farmer network but 
also supplied institutional support to participatory approaches to plant breeding and 
variety selection. 
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9 Kami, Damai and Sarki refers to occupational castes who are considered untouchables and from 
whom water is not acceptable according lo Hindu caste system. 

It is well established that outflow of seed will decline as the distance from the source 
increases (LARC, 1995). It is a reality that farmer-to-farmer seed exchange of new 
seed is not as quick as it was anticipated in Chhomrong and Ghandruk. These villages 
are predominantly dominated by Gurung ethnicity. Spread of varieties initially occurs 
within the individual farm followed by between the relatives within the village and then 
outside the villages within the family members. ·It may not address the equity aspect of 
benefit sharing amongst clients. Economically disadvantaged farmers groups such as 
KDS9 indicated that they do not have access to new seed from the economically 
stronger groups. In this case study farmers exchanged or sold new seeds outside the 
village after fourth year of the introduction which may have largely influenced by 
availability of seed materials. If the PPB outputs are not to be limited to farmer-to 
farmer spread (local system), then the economies of scale of the more formal or 
informal seed sector networks of CBOs and Non-government Organizations (NGOs) 
need to be exploited. The experience of on-going PPB monitoring reveals that 
understanding of social and communication networks of the community would 
probably enhance spread of varieties much faster than the random selection of expert 

One of the concerns of PPB is the management of seed supply issue by formal sectors 
(Sthapit and Joshi, 1996). Since different farmers will develop different types of 
varieties, issues of official release, seed production and their maintenance can pose a 
potential problem. However, this as such may not be a problem to farmers. Breeders 
and seed specialists tend to take a very technological view of their discipline and would 
like to see uniform, easily identifiable plots of released variety. Varietal uniformity is 
designed for mechanized and high chemical inputs farming. There is no logic for 
following the same set of standards for subsistence farming. Conceptually PPB leads 
to the development of different varieties by different farmers. This system would not 
require necessarily formal means of seed supply; seed can be supplied by the same 
local system already used by farmers. No doubt, this is a cost-effective and sustainable 
system of seed supply at local level. But it has some pitfalls too. 

CONCERNS FOR FUTURE RESEARCH AND DEVELOPMENT 

Farmers at Chhomrong, Marangche and Lwang have expressed their willingness to 
participate in future programmes with the expectation that they will be able to identify, 
evaluate and adopt even better varieties. This reinforces their commitment and 
innovative attitude and also reflects their faith in PPB programme due to their ability 
to select new materials. 
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It is also equally important that the successful case studies are demonstrated in 
different crops, in different institutional, ethnic and cultural settings to influence 
policy. 

The formal sector often deals with limited officially released varieties of major food 
crops. In this context, formal sector should give emphasis on improving traditional 
varieties or farmers varieties identified by PPB and the responsibility of modem high 
yielding variety should go to private. sector. If modem high yielding varieties (HYV s) 
are not acceptable to farmers, they will not survive in the market. 

Questions are also raised if 
system of PPB works, then there 
will be unmanageable number of 
varieties released that need to be 
handled by formal institution. 
Existing seed regulatory 
frameworks will not be able to 
cope up with this additional 
responsibility. This is unfair 
criticism because even at present 
system formal sector meets only 
10-15% of total national seed 
demand, and rest are met by Plate 4: PPB Seed flow network - Spread of seed outside 
farmer's traditional seed the village during initial state is limited. 
production and supply network 
(Cromwell et al., 1993 and Joshi, 1995). Farmers constantly maintain and improve 
their landraces in a continuous process of natural and human selection. Our experience 
with PPB from Nepal also suggests that there may not be a need for formal release of 
all the varieties but a few exceptionally good ones with broad domains can be 
considered for release such as Machhapuchhre-3. There is no need to conduct new 
multi-locational trials to find out wide adaptation but farmers' seed demand can serve 
to estimate the rate of adoption and rate of spread within and between village. This 
needs rethinking on variety releasing system in order to· promote farmer preferred PPB 
products. 

farmers. This is a new study area which can produce yet another methodological 
outputs. This idea sprang as we tried to scale up the products of PPB in Marangche 
villages. The rate of varietal spread and number of farmers receiving new seeds are 
significantly larger in Marangche than in Ghandruk and Lwang villages. They differ in 
ethnicity and socio-economic settings. 
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• Because of lack of policy institutional support, institutionalization of PPB 
approach has been constrained. This requires reform in seed regulatory 
frameworks which include variety testing, release and registration, to 
accommodate the products of decentralized breeding. 

• Strengthening local seed supply system is the only reliable way to link PPB. 
Slowness of farmer-to-farmer seed distribution in some cultural context and 
inequitable sharing of benefits suggest need of alternative strategy for seed supply. 

• Products of PPB are usually bulk seed. Farmers varieties are less uniform, than 
formal sector bred modern varieties. They will face seed certification and seed 
regulatory problem unless the system is refined for PPB products. 

• Formal sector is less interested to promote PPB products as large number of 
location specific varieties may need to be released. Small size of seed market and 
high management cost will not provide market incentives unless government 
provides subsidy. 

Followings are the some of the major concerns: 
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Since its inception, LI-BIRD has completed 11 projects, and is, currently, undertaking 15 research 
and development projects in 16 hill and terai districts of Nepal. These projects are supported by 
DFID/UK; IPGRI/Rome; SWP PRGNCIAT; DANIDA, GARDP-II/EU; CARE/Nepal, PLAN 
International/Nepal; and IDRC Regional Office/India and are implemented in partnership and 
collaboration with farming communities; CBOs; NARC; DOAD; CARE Mahotari and Syangja; 
PLAN International Morang; PSP/NRSP, UK; CAZS; School of Agricultural and Forest Sciences; 
University of Wales, UK; Institute of Terrestrial Ecology, UK; and IPGRI, Rome.LI-BIRD is constantly 
looking for further collaboration with institutions of similar interests. 

COLLABORATIONS 

In pursuit of its objectives, LI-BIRD: 
conducts action, system-oriented and policy research; 
implements demonstrative and income generating development activities; 
offers training for professionals/practitioners and farmers; 
provides support services, including consultancy; 
engages in Social Welfare Services for socio-economically disadvantaged individuals; and 
advocates on the policy issues related to biodiversity, and participatory research and development. 

FOCUS AREAS 

To capitalise on local initiatives in the conservation and utilisation of biodiversity for sustainable 
development through participatory research and development programmes. 
To improve the quality of life of the resource poor through income generating activities and 
increased food security with an emphasis on equity, gender and environmental issues. 
To create awareness, influence policy interventions and strengthen networking on the conservation 
and utilisation of biodiversity in Nepal. 
To provide training and professional services to the actors and involved in the area of biodiversity, 
research and development. 
To engage in social and welfare services of the socially and economically disadvantaged members 
of the community. 

OBJECTIVES 

Local Initiatives for Biodiversity, Research and Development (LI-BIRD) is a non governmental 
organisation (NGO) established in October 1995. It is committed to capitalise on local initiatives for 
sustainable management of renewable natural resources and improve livelihood of people in Nepal. 
LI-BIRD strives to develop and maintain active links with local, national and international institutions 
in achieving its objectives. Governed by Executive Board and managed by executive Director, LI 
BIRD has a team of well experienced and competent professional and support staff of various 
disciplines namely, natural resource management, biodiversity, in-situ conservation, communication, 
extension, marketing, gender, socio-economics, social anthropology, environment, livelihood strategy 
analysis, GIS etc. Currently, LI-BIRD has a total of 58 staff working in its various projects. 

INTRODUCTION 

LOCAL INITIATIVES FOR BIODIVERSITY, 
RESEARCH AND DEVELOPMENT (LI-BIRD) 



Local Initiatives for Biodiversity, Research and Development (LI-BIRD) 
· P.O. Box: 324, Pokhara, Nepal 

E-mail: libird@mos.com. np; libird@vishnu.ccsl.com.np 
Internet: www.panasia.org.sg/nepalnet/libird 


	image_001.pdf (p.1)
	image_002.pdf (p.2)
	image_003.pdf (p.3)
	image_004.pdf (p.4)
	image_005.pdf (p.5)
	image_006.pdf (p.6)
	image_007.pdf (p.7)
	image_008.pdf (p.8)
	image_009.pdf (p.9)
	image_010.pdf (p.10)
	image_011.pdf (p.11)
	image_012.pdf (p.12)
	image_013.pdf (p.13)
	image_014.pdf (p.14)
	image_015.pdf (p.15)
	image_016.pdf (p.16)
	image_017.pdf (p.17)
	image_018.pdf (p.18)
	image_019.pdf (p.19)
	image_020.pdf (p.20)
	image_021.pdf (p.21)
	image_022.pdf (p.22)
	image_023.pdf (p.23)
	image_024.pdf (p.24)
	image_025.pdf (p.25)
	image_026.pdf (p.26)
	image_027.pdf (p.27)
	image_028.pdf (p.28)
	image_029.pdf (p.29)
	image_030.pdf (p.30)
	image_031.pdf (p.31)

