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PART A: SYNTHESIS OF STUDY FINDINGS 
 
Prepared by: 
 
Czech Conroy 
Natural Resources Institute 
University of Greenwich, ME4 4TB 
UK 
 

INTRODUCTION 
 
This case study is an impact assessment of new rice varieties, primarily ones that were 
developed through client-oriented breeding (COB) in DFID Renewable Natural Resource 
Strategy (RNRRS) supported projects of the Plant Sciences Research Programme 
(PSP). The participatory research in rice in the RNRRS projects in Nepal was termed 
participatory crop improvement (PCI) and had two major components i.e., participatory 
varietal selection (PVS) and client-oriented breeding. (These terms are defined in Part 
B.) 
 
The first PSP project, on PCI in high potential production systems, ran from 1997-2000 
and was followed by a second one (2000-2003). Although the RNRRS projects were 
initially designed to test PCI in high-potential production systems, much of the project 
area was less favourable for agriculture. Rice was grown under rainfed conditions or with 
only limited quantities of irrigation water. The projects focused on Nepal’s terai, the 
country’s 20 to 30 km wide low-lying belt of largely flat and fertile land stretching from the 
east to the west. Rice was targeted as it is the most important crop in the terai. The 
National Rice Research Program has released relatively few varieties for the Terai, 
particularly considering its importance in the area; and only a minority of the released 
varieties have been widely used by farmers. 
 
PVS and COB were methodological innovations, both of which have been applied to 
other crops as well as rice, and these were the subject of a separate impact assessment 
study in this series. This study focuses on technological innovations - mainly on eight 
COB varieties, namely: Barkhe 1027, Barkhe 2014, Barkhe 3004, Judi 572, Barkhe 2001, 
Barkhe 2024, Sugandha 1 and Sunaulo Sugandha. It also considers one of four varieties 
identified by participatory varietal selection (PVS), namely BG 1442.  
 
PVS and COB activities started in 1997 in the central districts of Chitwan and 
Nawalparasi and by 2002 some seed of PVS and/or COB varieties had been supplied to 
villages in 10 districts of the terai. Seed was supplied both directly by NGO partners and 
also indirectly via District Agricultural Development Offices (DADOs) – who did not 
always keep records of the villages to which the seed had been distributed.  
 
BG 1442 was identified by farmers as a useful variety in PVS trials in the RNRRS 
projects and was subsequently widely promoted within these projects: large scale seed 
supply of BG 1442 by the PSP project began in 2001. BG 1442 was released by NARC 
as Hardinath 1 in 2004. The first COB varieties were tested in PVS trials in 2001 and 
2002; and scaling up of the first promising varieties began on a small scale in 2002. In 
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2006 the first COB variety (Barkhe 3004) from a RNRRS project was released and the 
second (Sunaulo Sugandha) in 2008. 
 
 
The PSP projects were managed by Bangor University’s CAZS-Natural Resources 
(CAZS-NR). The principal local partners were NGOs, namely Local Initiatives for 
Biodiversity in Research and Development (LI-BIRD), Nepal, and; and the Forum for 
Rural Welfare and Agricultural Reform for Development (FORWARD). The former was 
involved in both rice COB and PVS and the latter only PVS.   
 
This study used a variety of structured and semi-structured methods. Part B of this report 
describes the methodology and findings of fieldwork undertaken by CAZS-NR, in 
collaboration with the Nepali NGO, LI-BIRD. Part C describes a subsequent semi-
structured and more qualitative piece of fieldwork undertaken by Dr Marlene Buchy and 
LI-BIRD staff. This part of the document: 

• describes the overall methodology used in this case study;  

• synthesizes the key findings from the two studies, identifying both similarities and 
differences; and also  

• draws lessons from the findings relating to technology development and innovation 
processes. 

 
This is one of seven case studies on rainfed agriculture innovations in south Asia, which 
are part of a broader ‘cluster study’. Each case study, and the broader cluster study, 
aims to obtain information regarding: 
 

1. extent of use of the innovation 
2. factors explaining extent of innovation (factors influencing use) 
3. sustainability of use of innovations by farmers  
4. who the innovators are and are not  
5. impact (including benefits and dis-benefits) of the innovation 
6. factors explaining differential impact among potential users/innovators 

 

GENERAL OVERVIEW OF THE METHODOLOGY 
 
Six survey districts were purposively selected to represent the range of agro-ecological 
conditions across the terai – 2 in the west, 2 in the east and 2 central ones; and to cover 
different levels of project intervention. Six villages were surveyed in each district. (See 
Part B for details.)  
 
The structured survey involved two methods (see Part B for further details). First, village-
level group discussions to determine the varietal composition of rice among rice growers, 
and the extent to which the COB/PVS varieties were being grown. Second, a 
questionnaire-based household survey of rice growers in the survey villages, comprising 
10 current COB/PVS users and 4 non-users per village. 
 
The qualitative (semi-structured) study was conducted in three of the six districts 
covered by the structured survey – one in the east, one in the west and one central. 
Three villages were selected in each district, of which one had been covered by the 
structured survey (see Part C for details). The methods used in this study included fairly 
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open-ended group discussions that had a number of core topics, such as: changes in 
livelihoods and sustainability of livelihoods. 
 
  
 
What kind of comparison?  
 
Assessing the impact of any particular development intervention – be it a technology, 
policy or institutional change – is seldom straightforward. The context in which the 
intervention takes place is real life – dynamic, complex, uncontrolled and often spatially 
heterogeneous – and this makes it difficult to separate the effects (if any) of the 
intervention from any other changes in people’s lives that may have been taking place. 
There may be other contextual changes in rural study areas - such as electrification, 
development and roads and schools -that could have contributed to any general positive 
changes in local livelihoods that have taken place since the intervention was 
implemented or initiated. 
 
In controlled experiments scientific researchers often make ‘with and without’ 
comparisons involving two or more very similar groups of people, livestock, crops or 
whatever is being studied and is expected to be affected by the ‘intervention’ or 
‘treatment’. Any differences that develop between the groups during the period of the 
experiment can then be plausibly attributed to the ‘intervention’. However, use of a ‘with 
and without’ approach was not possible in this study for two reasons. First, it would have 
been difficult to ensure that any two villages involved in a comparison were sufficiently 
similar, and hence be confident that any differences subsequently identified between 
rice-growing farmers in the two villages were due to the COB/PVS varieties. Second, 
records of the villages to which rice seed had been distributed were incomplete, 
particularly in the case of distribution by DADOs, and hence there was no 
comprehensive list of ‘project’ villages with seed. 
 
The ‘before and after’ approach was used. This approach has its challenges – for 
example, if we had been measuring impact in terms of changes in household income 
since COB/PVS rice varieties had been ‘adopted’ by farmers then any increase in 
income could have been due to many other factors. Thus, the study team used a kind of 
‘results chain’ approach to minimise this kind of problem. The before and after 
comparisons were based on farmer recall and focused on changes in variables like rice 
yield and self-sufficiency in rice (in months per year). The team examined the linkages 
between area of land planted to COB/PVS rice varieties, the yield obtained, the ways in 
which the rice was used and any benefits that farmers said they had experienced as a 
result of growing these varieties. However, this was complicated by the fact that the 
study covered nine rice varieties, each with its own traits and benefits. 
 
Minimising bias 
 
The senior staff of RIUP’s MIL component decided that the structured survey would be 
implemented by staff of the organisations that had been involved in developing and 
distributing the COB/PVS varieties varieties, as they were familiar with the technology 
and with the locations where the seed had been distributed and the villagers living there. 
An independent Cluster Study Team Manager (Czech Conroy) was appointed to oversee 
the design and implementation of this case study and several others. He had the final 
say on survey methods, wording of questionnaires etc. In the structured survey 
household selection was random, but for practical reasons the selection was done by the 
field teams implementing the survey.   
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In the questionnaire used in the structured household survey almost all of the questions 
were closed (e.g. Yes/No) rather than open in order to avoid bias (sub-conscious as well 
as conscious) in the way that answers were recorded. The qualitative study, on the other 
hand, would be inherently semi-structured or unstructured, which would have increased 
the potential for bias (conscious or sub-conscious) among survey team members 
creeping in. For this reason, and also because of the special skills required to undertake 
qualitative work of this nature, the original plan was that this study would be done by a 
suitable qualified independent researcher. However, the person concerned withdrew his 
services as the work was about to commence. It was then decided that the study would 
be done by suitably qualified LI-BIRD staff, under the supervision of the Study Team’s 
social development advisor, Dr Marlene Buchy. 
 
The use of two different sets of study methods was also seen as advantageous in terms 
of triangulation – cross-checking – of survey findings. 
 
Assessing the wealth status of respondents  
 
The Cluster Study Team developed a poverty index (PI) to be used in four technology 
impact assessment studies, including this one. The PI enables the study to distinguish 
wealthier households from the rest of the households among those surveyed, and to 
compare the wealth status of technology users with that of non-users. There were six 
indicators selected for the poverty index, each of which was given a set of possible 
scores (see Part B, Table 6 for details), namely: 

• Livestock units 
• Total quantity of all food grains produced in the season 07-08 per capita 
• Roof type 
• Number of jobholders in household who provide income 
• Ownership of a tractor 
• Extent of unskilled labour migration. 

 

CASE STUDY FINDINGS 
 
This section synthesizes the findings from the structured survey (found in Part B) and the 
semi-structured, qualitative survey (Part C). By and large the two sets of findings are 
consistent and complementary: where discrepancies occur they have been noted. 
 
1. Extent of Use 
 
Within a household’s rice-growing area The area on which the varieties were grown was 
small and averaged about 0.17 ha per household per variety. This could not be 
explained by land availability as there was no correlation at all between the area a 
household devoted to COB varieties and the area of rice that a household cultivated.  
 
Apart from two exceptions, individual COB varieties were grown on an average of at 
least 0.1 ha – or 12.5% of the land used for rice production. Barkhe 3004 had the 
highest average area of any variety (more than one third of a hectare) and accounted for 
27% of the total rice area of the households that grew this variety. The overall proportion 
of land devoted to COB varieties among the users was somewhat higher, at 15%, as 
17% of COB user households grew two or more COB varieties.  
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Over all six districts, eight COB varieties were found to be grown by at least 1% of all 
2,222 households identified in the group discussions. Three other COB varieties were 
used by less than 1% of households and were excluded from the analysis to reduce its 
complexity. Sunaulo Sugandha, one of the two released COB varieties was the most 
widely grown (by 7.5% of all 2,222 households) among all of the varieties.  Barkhe 3004 
(2.4%), the other released variety, did not have the higher use that might be expected 
from its official release and greater promotion (more seed of it had been supplied than of 
other varieties). It was about as widely grown as three unreleased varieties i.e., Barkhe 
1027 (2.8%), Judi 572 (2.4%) and Barkhe 2014 (2.0%). 
 
Within and between survey villages By 2008, a range of COB varieties had been 
adopted for upland and lowland rice ecosystems by an average of 17% of all the 
households in the 36 study villages.   
 
PVS varieties were more widely used than COB varieties i.e., 36% of rice growing 
households grew a PVS variety compared with 10% for COB varieties. This is probably 
related to the longer time in which PVS varieties were available as the research project 
started with PVS and first seed distribution took place in 1998 whereas the first COB 
varieties were not distributed until 2001 and then in only small quantities. 
 
Within and beyond survey districts High rates of spread of seed and information were 
found, and current use of COB varieties in the six study districts was 15 times higher 
than the amount of seed that had been supplied since 2002. If current use (estimated 
from the group discussions and household survey and from the opinions of DADO staff) 
were to be extrapolated to all the terai districts, then a range of 1.5 to 2.4% of the rice 
area (15,000 – 25,000 ha) would have been devoted to COB varieties and grown by 
more than 150,000 households by 2008.  By 2010 to 2011, assuming that rates of 
spread found in the study continue, then up to 100,000 ha could be occupied by COB 
varieties. 
 
BG 1442 (Hardinath 1) was found to be used more extensively than any of the individual 
COB varieties. Hence, the total area under COB and PVS varieties combined would be 
expected to exceed 100,000 ha and 150,000 households by 2010 or 2011. 
 
The scoping study identified more COB varieties than the household survey as it was 
done for all of the terai districts and not just six. It identified Barkhe 3004 as the most 
widely grown COB variety. The scoping study identified a similar number of COB 
varieties to the household survey in the six survey districts, although there was very poor 
agreement across the two methods. Since the use of individual COB varieties varied 
greatly across villages, and only six villages were sampled per district, good agreement 
is unlikely between the two methods; in the scoping study, expert opinion was based on 
the entire district. However, the DADO officers seemed not to have kept up with the 
rapidly changing situation: they were not always aware that the use of new, non-
released COB varieties, such as Barkhe 1027, had increased quickly. 
 
2. Factors explaining extent of innovation  
 
Within a household’s rice-growing area There are different possible explanations for the 
small proportion of rice land on which COB varieties were grown. One is that the low 
areas per farmer may partly be because this is an early stage in the innovation process 
so the use of the COB varieties could be limited by seed availability as well as a desire 
by some farmers to try the variety for more years before taking the risk of growing it on a 
larger area. However, no meaningful test of this explanation was possible as many 
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farmers were not able to say when they first got access to seed; and because the 
sample size for earlier years was very low as at that time only small quantities of seed 
were distributed. 
 
A second explanation is that all of these varieties (with the possible exception of Barkhe 
3004) are niche varieties that will be grown by many farmers but on relatively small 
proportions of total rice land. However, the breeding programme was not targeted at 
producing niche varieties and the wide use of some of the varieties across districts would 
make this seem unlikely. A third possible explanation is that some COB varieties have 
negative traits as well as positive ones, and therefore farmers may prefer to grow a 
mixture of varieties. In the qualitative survey farmers were asked to compare some of the 
COB and PVS varieties with other commonly used ones, and this comparison revealed a 
number of perceived limitations in some of these varieties (see Table 5, Part C).   
 
Within and between survey villages: In 12 of the 36 villages COB varieties were not 
grown at all, while in some others over 70% of the households grew them. The most 
likely reason why none were grown in some villages is lack of access to seed, given the 
very small quantities of seed that were distributed at a district level compared with the 
rice area. If this access were to improve then the use of COB varieties could increase in 
villages where use is currently low.  
 
Users of particular varieties: The agro-ecological niche of a particular variety could be 
one of the factors influencing the nature and number of farmers using it. Some varieties 
may require relatively good growing conditions, while others may be well adapted to the 
less favourable conditions more likely to characterise the landholdings of poorer farmers. 
An analysis was made of the difference between users and non-users of the Sunaulo 
Sugandha variety as this was the only variety with more than 30 users among the 344 
users of any PVS or COB variety covered by the household survey. There were 53 users 
of this variety in the three districts where it had the highest use. On average the farmers 
that adopted Sunaulo Sugandha had more medium land and significantly more grain 
production. The authors of Part B concluded that differences between the users and 
non-users are a reflection of the adaptation of Sunaulo Sugandha for fertile medium and 
lowland conditions. The qualitative study found that poorer farmers in one village were 
disinclined to grow Sunaulo Sugandha because it has a lower yield, and they prioritised 
quantity rather than quality and market price (Table 5, Part B). 
 
It is possible that some of the other COB varieties may also be used by households that 
differ from the non-user households for wealth indicators - for example, Barkhe 1027 
might be expected to be used by poorer households with more upland. However, the 
sample size of 19 users was too small for a meaningful analysis, as in any one district 
the sample size of users was very small.  
 
3. Sustainability - continuity of use 
 
The study findings do not provide a clear answer to this question. This is partly because 
many of the farmers surveyed only started using COB varieties relatively recently, and 
partly because of the complexity involved in obtaining this kind of information for nine 
different rice varieties. 
 
4. Who are the innovators? 
 
Poverty The maximum value for the poverty index in Nepal was 23, and any user 
household with a score of 12 or less was considered to be poor. No households had a 

 6



score above 15. There was a small but significant (p < 0.05) difference in the mean total 
poverty scores of users and non-users – see Table A1. 
 
 
 
 
Table A1: Poverty Status of Users and Non-Users (mean PI) 
 

Study Users Non-Users 
Improved rice 6.96 6.37 

 
 
This overall difference stemmed from significant differences for two of the PI indicators, 
namely food grain production per capita and livestock units, with users having higher 
average quantities of each.  
 
Inter-district differences: An analysis of variance showed that there were highly 
significant differences between the districts for the poverty index (P<0.001). As can be 
seen in Table A2, the households in Rautahat and Banke tended to be poorer. Higher 
mean scores for users were found in all districts except Nawalparasi, but these 
differences were only significant in two districts. 
 
Table A2: Mean Poverty scores of users and non-users of PVS and/or COB varieties, by 
district in rice study.   
 
  Poverty scores Significance District 
District User Non-user Overall of difference rank for HDI 
Banke 5.2 4.7 5.0 ns 30 
Chitwan 8.8 8.4 8.7 ns 2 
Kanchanpur 9.5 8.8 9.3 ns 35 
Morang 8.0 6.5 7.5 ** 11 
Nawalparasi 7.0 7.6 7.2 ns 37 
Rautahat 3.4 2.6 3.1 * 68 
Overall 6.96 6.37 6.8 *  

Source:  Poverty index calculated from household survey data  
* P< 0.05, ** P<0.01, ns not significant. 
 
 
5. Differential impact  
 
Farmers who reported only an increase in food self sufficiency sold no grain but had an 
average increase in rice self sufficiency of over 2 months (amounting to an increase of 
nearly 25%). This, on average, brought them into approximate rice grain self sufficiency.  
On average those farmers that reported an increase in grain sales were better off 
farmers as they have a grain surplus for sale and had twice as much cultivated rice land. 
Hence, they already had a rice harvest sufficient to last 22 months on average and this 
increased by 4 months or 18%, on average. Their grain sales increased by about 300 kg 
– an increase of 12%.  
 
6. Benefits and Impact of COB Rice Varieties 
 
The qualitative survey found that there has been a general improvement in rural 
livelihoods in the terai during the last few years, due to various factors such as 
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electrification and better access to health and education services. It is impossible to 
separate the impacts of the new rice varieties from those of other changes that have 
been taking place.  
 
In the structured household survey farmers reported benefits that varied according to the 
variety. These included increased grain yield, increased straw yield, better grain quality, 
and earlier harvest. About three quarters of farmers who were growing any COB or PVS 
variety reported an increase in rice grain sales (by an average of about 300 kg) or 
increased rice self sufficiency (by an average of about 2 months’ supply).  
 
However, it is not clear to what extent the increase in rice self-sufficiency is due to the 
use of new varieties. The qualitative survey also found that users of COB/PVS varieties 
had experienced an increase (of 2-4 months) in their rice self-sufficiency; but they 
attributed this change to a combination of factors – the new varieties, fertiliser use (better 
or more) and irrigation (better or more). The qualitative survey found that rice self-
sufficiency had also increased in villages where use of the COB/PVS varieties was 
considered to be low. Nevertheless, throughout the survey villages COB/PVS users 
identified the new varieties as an important factor. 
 
A major change in agriculture identified in the qualitative survey (Part C) is a shift from 
growing rice in a single cropping season to growing rice in the spring season as well, 
due to the use of shorter duration varieties in the main season and the availability of a 
suitable variety for the spring season. For example, in one village of Rautahat district: 
 

“Five to ten years ago, villagers only grew one crop of rice during the main 
season as well as wheat and maize. The land remained fallow during the spring 
season but now they grow one spring season rice – BG1442 which is the main 
source of income for the villagers. Some of the villagers repeated that the 
introduction of BG1442 in the village not only increased yields but also provided 
jobs for the villagers during what used to be the fallow period”.  

 
7. Local innovation processes 
 
Seed spread of COB variety Barkhe 2014 from village to village: To obtain a better 
understanding of the process of the spread of seed from village to villages an additional 
group discussion was held in Malhanama village in Saptari district in May 2009 by staff 
from FORWARD. This focused on the distribution of seed of Barkhe 2014 by farmers. A 
group of farmers was asked to identify all of the transactions relating to Barkhe 2014 
from a single harvest. The total of 18 farmers that distributed seed did so to farmers in 
thirteen new villages, indicating a very high spread from village to village. On average, 
villages were situated 16 km away from Malhanama. 
 
 

LEARNINGS and INSIGHTS 
 
The study’s finding that BG 1442 (Hardinath 1) is now in widespread use provides an 
illustration of the value of PVS in identifying varieties that farmers like and will adopt. It is 
also the latest of many examples of farmer-suitable crop varieties that remain ‘in the 
locker’ of national research organisations. This variety was introduced into Nepal about 
20 years ago by the National Rice Research Program but was never released. 
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The early use of eight COB varieties by surveyed farmers provides strong evidence that 
the breeding methods that were used, although highly simplified and cheaper than 
conventional ones, can produce successful varieties. 
 
The fact that COB varieties were not grown at all in a third of the 36 villages surveyed 
appears to be due, at least primarily, to the limited availability of seed. The quantities of 
COB seed supplied by the PSP projects were small, and the implication is that if larger 
quantities of seed had been available the rate of spread could have been more rapid. 
Being research projects they were not able to supply large quantities, and this suggests 
that an alternative funding source would have been desirable once the value of the 
research outputs (the COB varieties) had been demonstrated. 
 
The limited use of COB varieties in some villages suggests that it may have been unduly 
early for an assessment of their impact to be undertaken. 
 
Three different methods were used in this study to obtain information about the extent of 
use. This was desirable for the purposes of triangulation – cross-checking – of findings; 
but there was considerable inconsistency between them in the results obtained, and it 
appears that no one method was entirely satisfactory.  
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EXECUTIVE SUMMARY 
 
• An impact assessment was made in the Nepal terai of rice varieties identified 

by participatory varietal selection (PVS) or bred using client-oriented breeding 
(COB) in Department for International Development (DFID) Renewable Natural 
Resource Strategy (RNRRS) projects. In a total of 36 villages in 6 widely 
separated terai districts of Nepal group discussions were held that identified 
2,222 rice growing households and whether they were users of at least one 
COB or PVS variety or not. Later, nearly 500 farmers were randomly selected 
for interview from these 2,222 households comprising about 10 users and 4 
non users from each village. Users were asked about which varieties they grew 
and their impact and all households were asked questions concerning their 
livelihoods and resources.  In addition, key informants from the Department of 
Agriculture District Development Offices (DADOs) were interviewed on the 
relative frequency of all of the rice varieties that were grown in their district, 
including those from PVS and COB. 

• By 2008, a range of varieties from the RNRRS-funded COB rice breeding 
programme, which was targeted at the low altitude (terai) districts of Nepal, had 
been adopted for upland and lowland rice ecosystems by an average of 17% of 
all the households in the 36 study villages.   

• Farmers reported benefits that varied according to the variety and these 
included increased grain yield, increased straw yield, better grain quality, and 
earlier harvest. About three quarters of farmers who were growing any COB or 
PVS variety reported an increase in rice grain sales (by an average of about 
300 kg) or increased rice self sufficiency (by an average of about 2 months). 
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• About 58% of the users came from disadvantaged groups i.e. from 
communities least favoured in the social system, in one of the poorest 
countries in the world. There were only small differences in socio-economic 
status between users and non-users.  

• High rates of spread of seed and information were found, and current use of 
COB varieties in the six study districts was 15 times higher than the amount of 
seed that had been supplied since 2002. If current use (estimated from the 
group discussions and household survey and from the opinions of DADO) were 
to be extrapolated to all the terai districts, then a range of 1.5 to 2.4% of the 
rice area (15,000 – 25,000 ha) would have been devoted to COB varieties and 
grown by more than 150,000 households by 2008.  By 2010 to 2011, assuming 
that rates of spread found in the study continue, then up to 100,000 ha could 
be occupied by COB varieties. 

• Variety BG 1442 (Hardinath 1) was introduced two decades ago by the 
National Rice Research Program (NRRP) into Nepal but never released. It was 
identified by farmers as a useful variety in PVS trials in the RNRRS projects 
and was subsequently widely promoted within these projects. It was found to 
be used more extensively than any of the individual COB varieties. Hence, the 
total area under COB and PVS varieties combined would be expected to 
exceed 100,000 ha and 150,000 households by 2010 or 2011. 
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INTRODUCTION 
 
This report contributes to an examination of the uptake and impact of rice varieties 
from DFID Plant Sciences Research Programme RNRRS projects in Nepal. These 
projects evolved and used the techniques of client-oriented breeding (COB) and 
participatory varietal selection (PVS) that are described below. Both rice COB and 
PVS were carried out by a non governmental organisation (NGO), the Local 
Initiatives for Biodiversity in Research and Development (LI-BIRD), Nepal, and 
CAZS-Natural Resources, UK, (CAZS-NR); and PVS by the Forum for Rural Welfare 
and Agricultural Reform for Development (FORWARD).   
 
Rice was targeted as it is the most important crop in the terai and covers about 1 
million of the total 1.2 million ha of rice grown in Nepal. The vast majority is grown in 
the main season (June to November) and most is grown under rainfed conditions. 
There is a much smaller area of February sown (Chaite) rice (about 0.1 million ha) 
that is grown under irrigation.  
 
The participatory research in rice in the RNRRS projects in Nepal was termed 
participatory crop improvement (PCI) and had two major components i.e., 
participatory varietal selection and client-oriented breeding. 
 
Participatory varietal selection (PVS) 
In conventional plant breeding few varieties ever make it to the stage of on-farm 
testing and even fewer are formally recommended and released. Therefore, farmers 
have access to a very limited choice of varieties. Participatory varietal selection 
(PVS) gives farmers more choice by providing seed of new varieties that are carefully 
selected to meet identified farmers’ needs.  
 
The PVS programme in Nepal had four steps: 

1.  First, farmers’ needs in new cultivars were identified. This was done, in Chitwan 
and Nawalparasi districts, by participatory rural appraisals (PRA) that identified 
the varieties that farmers were growing and their important traits. In addition 
project scientists examined farmers’ crops around harvest time to learn the traits 
that suitable varieties might have. 

2.  Project scientists then searched for suitable varieties that best matched these 
needs.  The varieties that were included in the trials were: 

• pipeline varieties from the national research system (e.g., BG 1442),  

• varieties that had been introduced into Nepal in the farmers’ own 
innovation system (e.g., Swarna), and  

• released varieties from India (e.g., Pant Dhan 10) that had not been 
discovered by farmers in their own innovation system 

• Later, varieties that had come from the COB breeding programme (see 
below) were tested in PVS trials. 

3. The project scientists and farmers collaborated on testing the new varieties on 
farmers’ fields using a participatory trials system.  

4.  When promising varieties were identified these were scaled up, using the limited 
resources available in the research projects. Despite such constraints, tonnes of 
seed of varieties such as BG 1442 were distributed across many terai districts.  

 12



 
There are many ways of carrying out highly participatory trials. The Nepal RNRRS 
projects employed a mother (Fig. 1) and baby trials system (Snapp, 1999). The 
mother trials were single-replicates of all of the entries grown under a single 
management regime (the farmer’s own). The baby trials were much simpler and had 
only one test entry from the mother trials grown alongside a local control. However, 
across all of the baby trials all of the varieties in the mother trials were included and 
there were several replicates of each entry (Fig. 2). In the simplest design for a baby 
trial, originally called informal research and development (IRD) by Lumle Agricultural 
Research Centre, Nepal (Joshi and Sthapit, 1990) small packets of seed are 
informally distributed to many farmers. This is also called extensive PVS (Gridley et 
al., 2002). IRD was used by the RNRRS projects in Nepal and a comparison in 
Chitwan and Nawalparasi showed it gave similar results to the more elaborate baby 
or mother trials but used fewer resources (Joshi and Witcombe, 2002). The latter 
have been used because they produce the kinds of systematic data required in 
varietal release proposals. 
 

V1 V2 V3 V4 ..... Vn Local

 
 
Fig. 1. An example of a mother trial in Nepal with the trial design shown (all entries in 

a single replicate) and the individual plots indicated by the arrows. 
 
 

Mother trials situated by road

Baby trials (different shapes and sizes and include all entries)
localtest v  

 
Fig. 2. An outline as to how a mother and baby trials system might look in a single 

village. Here there are two replicates of the mother trials and 16 baby trials, 
with each of the four test entries in the mother trial replicated four times. 
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PVS has major advantages over on-station varietal testing: 

1.  It allows farmers to evaluate varieties for all traits and to make trade-offs 
between traits e.g., grain yield against straw yield, maturity, and grain 
quality. 

2.  It tests varieties under realistic management conditions. 

3. It tests varieties across more of the physical niches in which the crop is 
grown because the trials are replicated across more locations and 
across social niches where food preferences might vary. 

4.  It promotes use. 

 
Client oriented breeding 
The PVS trials in Nepal were restricted to testing varieties that were already available 
from various sources. Given that this existing varietal diversity was restricted – for 
example, it only included one aromatic variety and this was rejected by farmers – a 
client oriented breeding programme was started in the Nepal RNRRS project. Initially 
client-oriented breeding was called participatory plant breeding (PPB) to describe the 
activity of involving farmers (Witcombe et al., 1996). Later, client-oriented breeding 
(COB) was adopted as a better term to explain the purpose of involving farmers 
(Witcombe et al. 2005). More strictly, it needs to be called highly client-oriented 
breeding as many plant breeders would argue that since all breeding programmes 
have some degree of client orientation it is the extent that varies.   
 
The breeding method adopted in the Nepal project (Joshi et al., 2002; Gyawali et al., 
2002) used many fewer crosses than is conventionally the case, and large 
populations from those crosses were grown in the segregating generations 
(Witcombe and Virk, 2001). This was done because it was not only theoretically 
sound but it fitted much better with farmer participation – farmers can easily grow one 
or two populations on large areas but would find it difficult to grow many small 
populations. Selection in the segregating generations was done in farmers’ fields, 
primarily in Chitwan. Grain quality testing took place with the end users before yield 
trials. This saved resources as it is cheaper and quicker to check the quality of a 
variety than to grow it for a whole season in replicated yield trials. Once a new variety 
from the breeding programme was produced it was immediately tested by farmers in 
the villages where the project was working, predominantly in Chitwan and 
Nawalparasi, in participatory varietal selection (PVS) trials. The fields for the trials 
were selected by project scientists and farmers to represent the various domains 
(upland, medium and lowland) to match the varieties to their potential domains. As 
many farmers were involved they were assumed to be reasonably representative. 
Hence, no particular effort was made to deliberately attempt to select representative 
farmers although attention was paid to involve women farmers.  
 
The report concentrates mainly on the use of eight varieties produced by COB (Table 
1). It only considers one of four varieties identified by PVS, namely BG 1442, as it is 
the only one with significant uptake where the contribution to its spread could be 
clearly attributed to the RNRRS projects. In the other cases the variety was: either in 
the farmers’ own rice innovation system, i.e., Swarna; or was also promoted by the 
national programme e.g., Rampur Masuli; or the uptake was low i.e., Pant Dhan 10. 
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Table 1: The varieties produced by client-oriented breeding that were included in the 
study 

Cross 
Variety 

Maturity 
(days) 

Adaptation 
to land 

type 

Adaptation 
to season 

Major trait 

Cross 1†     
Barkhe 1027 Early  

(125 days)) 
Upland &  
medium 
upland 

Main Combination of earliness, 
yield and good eating 
quality. 

Barkhe 2014 Medium 
(140 days) 

Medium Main Superior replacement for 
Kanchi Masuli. 
Phenotypically similar but 
has higher yield and 
matures earlier. 

Barkhe 3004 Late 
(155 days) 

Medium &  
lowland 

Main High yield and disease 
resistance. 

 
Cross 2† 

    

Judi 572 Early 
(125 days) 

Upland Main &  
Chaite 

Similar to Barkhe 1027 but 
has better lodging 
resistance but poorer eating 
quality.  

 
Cross 3† 

    

Barkhe 2001 Medium 
(130 days) 

Medium Main Excellent eating quality and 
high yield. 

Barkhe 2024 Medium 
(140 days) 

Medium Main Excellent eating quality and 
high yield.  

Sugandha 1  Early 
(125 days) 

Upland Main Aromatic with excellent 
eating quality. 

Sunaulo Sugandha late 
(150 days) 

Medium & 
lowland 

Main Aromatic with excellent 
eating quality and very high 
yield compared with other 
aromatic alternatives.  

†The three crosses are described below. 
 
 
When this impact assessment was started in 2008 only three crosses had been 
made with sufficient time to produce new varieties that could have been used by 
farmers to any detectable extent.  

• The first cross, Kalinga III/IR64, was made in IRRI in 1996 at the request of 
CAZS-NR and seed was brought into Nepal from India at the F3 generation.  

o This cross produced varieties Barkhe 1027, Barkhe 2014, Barkhe 
3004. 

• A second cross, Radha 32/Kalinga III, was made in Nepal in 1998. It was 
chosen as both of the parents were liked by farmers in PVS trials in Chitwan 
but they had weaknesses that could be eliminated through the complementary 
traits of the parents by making this cross.  

o This produced variety Judi 572. 

• A mutation breeding programme in Pusa Basmati 1 was equivalent in effort to 
that of a third cross. Variety Pusa Basmati 1 is an aromatic, dwarf, rice variety 
from India. Seed of it was irradiated in 1998 to produce mutations but, it was 
later found that the irradiated seed came from Pusa Basmati 1 plants that had 
naturally crossed to other varieties in the field. This out-crossing, almost 
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certainly, produced more variation than the mutations and there was huge 
diversity in the material. Hence, only one of the parents (Pusa Basmati 1) can 
be known of any variety resulting from out-crossed, irradiated Pusa Basmati 1.  

o This cross produced varieties Barkhe 2001, Barkhe 2024, Sugandha 1 
and Sunaulo Sugandha. 

 
Major events in the projects involved the identification of early duration variety BG 
1442 by PVS and the release of two varieties from COB (Table 2). 
 
Table 2: Timeline of major events in the PVS and COB activities 

Process Year  Event 
PVS 1998 • RNRRS project started in Chitwan 
  • BG 1442 tested  in PVS trials 
 1999 • BG 1442 identified as preferred variety 
 2001 • Large scale seed supply of BG 1442 by project 
 2004 • BG 1442 released by NARC as Hardinath 1 
    
COB 1996 • KIII/IR64 cross made at IRRI (cross 1) 
 1998 • RNNRS project started in Chitwan 
  • Seed of first cross at F3 in Nepal 
  • Radha32/Kalinga III cross made in Nepal (cross 2) 
  • Pusa Basmati 1 irradiated (cross 3) 
 2001 • First COB variety from cross 1 tested in PVS trials 
 2002 • First COB varieties from cross 2 and cross 3 in PVS trials 
  • Scaling up of first promising varieties began on small scale
 2006 • First COB variety from RNRRS project released  (Barkhe 

3004) 
 2008 • Second COB variety from RNRRS project released 

(Sunaulo Sugandha) 
 
 
Assessment of poverty focus and potential impact at the start of the RNRRS 
projects 
At the time of the RNRRS projects the poverty focus of the research and the potential 
impact of producing new rainfed rice cultivars was assessed. The UN has compiled a 
poverty and deprivation index for all of the districts of Nepal. The average index for 
Nepal and for the Terai as a whole was 0.47 (on a scale of 0 for least developed to 1 
for most developed). This overall average development in the Terai was only 
because a few districts were highly developed (Fig. 3). Of the 20 Terai districts, 14 
were average, or below average, in development. Rautahat, the poorest district in the 
Terai has a population of over 500,000 and was the fourth poorest district in Nepal. 
Several population groups in the Terai, including the Tharus and Musahars, have 
been disadvantaged for generations and remain so. Moreover, the improvement in 
the human development index from 1996 to 2000 in the Terai as a whole (12.1%) 
was lower than in the hills (17.5%). 

 
For the two project districts, one was below average (Nawalparasi) and the other 
(Chitwan) was better off.  
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Poverty and deprivation 
ranks for Terai districts

< 10

10-19

20-33

37-38 (Average rank for Nepal = 38) 

63-74

48-59

46-49

Makwanpur

Banke

Kapilbastu

Rupandehi

Nawalparasi

Parsa

Chitwan

Bardiya

Bara
Rautahat

Sarlahi

Mahottari

Dhanusa

Siraha

Sunsari

Kailalai

Dang

Kanchanpur

Saptari Morang Jhapa

 
 
Fig. 3.  Poverty and deprivation index ranks (1 = least developed district, 75 = most 

developed district) for the Terai districts, 2001.  Source UNDP 2002. 
 
More recent data show there has been some improvement in the Terai districts 
relative to the hills but one third of the Terai districts were still among the less 
developed (Fig. 4). 
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Fig. 4. Poverty in Nepal using 2003 data (BBS & ICIMOD, 2003). 
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Food self sufficiency 
 
The UN does not provide data on food self sufficiency but RNRRS project baseline 
data were obtained for households in eight villages in Chitwan and Nawalparasi 
(Rana et al., 2004).  Despite the relatively high degree of development in these two 
districts, the majority of farmers in the 8 studied villages were food deficit (Fig. 5).  
 
From interviews with key participants, the landholding of food-deficit farmers was 
very low, and was usually less than 0.5 ha. Food balance farmers had about 1 ha of 
land, but this varied from village to village depending on the productivity (largely 
determined by the availability of irrigation water) of the village rice fields. 
 
The key informants commonly mentioned the importance of off-farm income as a 
determinant of the wealth ranking of households. Nonetheless, rice production was 
important for people’s livelihoods; and increased production can provide more 
opportunities for earning income from labour since harvesting and threshing are 
predominantly manual operations in the Terai. 
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Fig. 5.  Distribution of households according to whether they are food-deficit, food 

balance, or food surplus. Two villages from east Chitwan cluster, 3 villages 
from west Chitwan cluster, and 3 villages from Nawalparasi cluster (Rana et 
al., 2004). 

 

Although the RNRRS projects were initially designed to test participatory technology 
development (PTD) in high-potential production systems much of the project area 
was less favourable for agriculture. Rice was grown under rainfed conditions or with 
only limited quantities of irrigation water. It was estimated that about 70% of the 
main-season rice in the Terai was grown under rainfed and limited irrigation water 
conditions (Fig. 6).   
 
Participatory household surveys, in the project villages of Chitwan and Nawalparasi, 
revealed that farmers were growing old varieties in both rice-growing seasons, 
sometimes as much as 40 years old (Witcombe et al., 2001).  The varietal diversity 
was often extremely low with the most popular variety occupying the majority - 
sometimes over 90% - of the area (Fig. 7). 
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Fig. 6.  Percentage of land that is without perennial irrigation according to ICIMOD, 

1997. 
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Fig. 7.  Area under main-season rice varieties in three village clusters of East 

Chitwan, West Chitwan and Nawalparasi, 1997.  (Year of release in 
parentheses; NR = not released). 

 
The National Program has released relatively few varieties for the Terai particularly 
considering its importance in area, and the rate of release for the Terai had declined 
in the years preceding the RNRRS projects. Moreover, only a minority of the 
varieties that had been released have been widely used by farmers. Instead, many 
of the most widely grown varieties, such as Sarju 52 in the west of the country, were 
farmers’ introductions, most of which originated from India. Others were varieties 
that had not been officially released but had been introduced by the Nepalese 
research system, such as Kanchhi Masuli†, in the east of the country, and Ekhattar 
and Radha 17. Sarju 52 and Kanchhi Masuli are two of the most widely grown 
varieties in the Terai and have spread entirely from farmer-to-farmer, without official 
support. 

                                                 
†Kanchi Masuli was originally from India and also known by Nepalese farmers as Jhapali 
Masuli, Aus Masuli, Banspate, and Bans dhan.  Ekhattar and Radha 17 were tested for 
several years by NARC in yield trials and in farmers’ fields while Kanchhi Masuli was tested in 
yield trials.  None of them were released. 
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METHODS 
 
Overview of methods used 
The study consisted of two main parts: 

• A scoping study on overall varietal distribution in the terai (the low altitude area 
in the south of the country that borders India). This used key informants from 
District Agriculture Development Offices (DADOs) who gave their estimates of 
use of rice varieties including those from the PCI project’s COB and PVS 
programme, and  

• A study on the use and spread of varieties from PVS and COB in six 
purposively selected districts (Fig. 8) using survey techniques, namely, group 
discussions and individual interviews of household heads or their spouses, in 
villages where project activities (or scaling up by partners) had been done. 

 
Scoping study on varietal diversity 
The area for this study was all 20 terai districts plus the inner terai district of 
Makwanpur. In a series of interviews conducted by telephone and sometimes by 
personal visit, a key informant in each of the 21 District Agricultural Development 
Offices (DADOs) was interviewed about the varietal composition of rice in the district 
by either Dr Krishna Joshi of CAZS-NR or by Dr KK Lal, a consultant to CAZS-NR 
who had retired from a senior position in NARC. The key informants were also asked 
to give estimates of any use of varieties from the COB programme. The interviews 
took place from March to April 2008 and in many cases follow up interviews were 
done to allow time for discussions, mainly with colleagues within the DADOs, to 
arrive at a consensus. The data were compiled on Excel spreadsheets and most of 
the data were summarised by the use of pivot tables. 
 
Supporting information was gathered from Nepal Agricultural Research Council 
(NARC) stations, seed suppliers and producers, and from non-governmental 
organisation (NGOs).  
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Fig. 8. The locations of two studies.  
 
Study of use and spread of PVS and COB varieties 
 
Identification of four high-to-medium intervention districts for sampling 
Villages were sampled in four districts where the RNRRS project had relatively high 
and early levels of intervention in terms of activities and scaling up. There were a 
total of 10 districts that met the following criteria: 

• A district where the first project intervention into the village had been made by 
2002 at the latest, as measurable impact was considered to be more likely from 
earlier interventions as there was more time for farmer-to-farmer spread 
(Appendix 1). 

• A district where project records showed that in the district as a whole there had 
been significant distribution of seeds of both PVS and COB varieties (Appendix 
1).  This seed was supplied for Mother and Baby trials, for Informal Research 
and Development (IRD) and for community-based seed production. 

 
Ten districts met these criteria and are listed from west to east below (their locations 
are shown in Fig. 1). Of these ten, Siraha and Saptari were excluded as they were 
selected in another Rainfed Agriculture Impact Assessment Study on rainfed rabi 
cropping (RRC). Of the eight remaining, the central districts of Chitwan and 
Nawalparasi districts were selected because they were also where PVS and COB 
activities started in 1997. Then the most westerly (Kanchanpur) and easterly 
(Morang) districts were chosen to give the greatest spread of districts from the east 
to the west to capture any differences in rice growing conditions across the terai that 
occur as a result of differences in climate.  
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The four districts that were selected for medium-to-high intervention are shown in bold font. 
 
Identification of two low-intervention districts for sampling 
Two districts were selected from the lowest intervention districts for comparative 
purposes. The six lowest were Rautahat, Makwanpur, Dang, Banke, Sarlahi and 
Kapilbastu (Appendix 1). Of these, Makwanpur is atypical because it is inner terai 
and was also adjacent to already-selected Chitwan, and Sarlahi was a district where 
there was early intervention in 2001 biasing it towards higher intervention. Of the four 
remaining there were the three adjacent districts of Banke, Dang and Kapilbastu in 
the west (from which Banke was selected) and Rautahat in the east.  
 
The six selected districts are summarised in Table 3. 
 
Table 3: Some features of the districts selected for the study 

District Geographic 
region 

Year of  
entry 

Extent of  
intervention 

Poverty and 
deprivation index† 

Morang East 2002 Medium 25 
Rautahat East 2002 Low 68 
Chitwan Centre 1997 High 4 
Nawalparasi Centre 1997 Medium 36 
Banke West 2002 Low 16 
Kanchanpur West 2002 High 19 

†The poverty and deprivation index of Nepal ranks districts on a 1-75 scale where 1 
= best 75 =worst. (CBS & ICIMOD, 2003) 
 
 
Selection of villages within the districts 
A list of possible villages in each study district was prepared on the basis of one or 
more of three information sources: 

a. Reports and publications of the RNRRS participatory crop improvement (PCI) 
project.  

b. Information from key informants such as project staff, DADO officers, and 
local farmers. 

c. Reports of partner NGOs (such as SUPPORT Foundation in Kanchanpur, 
and FORWARD in Morang). 

 
The listed villages included those with direct intervention either by LI-BIRD, DADO or 
another partner. From the list of all the possible villages in a district, the key 
informants from DADO, other NGO and project staff were asked to rank the villages 
in order of the greatest likelihood of finding users of COB and PVS varieties and 
where seeds of COB and/or PVS seeds must have been distributed. These were 
opinions that only took account of the individual knowledge of the people concerned 
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as there was no time for the concerned individuals to consult with others. In each of 
the six districts 6 villages were then selected (Figs. 9, 10, 11).  
 
 
The survey methods within each village:  Group discussions 
Group discussions were conducted in these prioritised villages by enumerators from 
LI-BIRD following a structured survey tool (Appendix 2). Participants from the village 
consisted of key informants and farmers and they varied from a minimum of 9 to a 
maximum of 42 in each village (Table 4). In the group discussions the extent of use 
of the varieties, and the approximate area coverage of the varieties in each season 
by land type was determined.   
 
Then a list of farmers who were users or non-users was prepared. To do this the 
boundary for the study area for the village was set by the participants by excluding 
areas for which they had no or little information on the rice varieties that grew there. 
A rough map was then drawn for this area by the group on paper, which indicated all 
thoroughfare (lanes) and major features. By each lane on the map, the names of 
household heads were listed. If there was no-one in the group present from a lane, it 
was not included in the analysis to reduce the possible errors of key informants 
providing information on households they were not very familiar with. This resulted in 
a list of rice growing households in the selected areas of the village. For each 
household, information was collected from the group on whether or not, in their 
opinion, it was growing PVS varieties, COB varieties or both or neither (Appendix 2). 
A user was defined as a farmer who grew at least one of 11 COB varieties (Table 1)1 
or 4 PVS varieties (BG 1442, Pant Dhan 10, Swarna and Rampur Masuli) for either 
the spring of 2008 or the main season of 2007 or both. The group discussions 
identified a total of 2,222 households in a total of 36 villages in six districts and hence 
percentage use data were all calculated using 2,222 as the total sample size. 
 
These 36 villages had at least 12 users each of rice COB and/or PVS varieties. Any 
village with less than this number was dropped to allow a sufficient sample for the 
subsequent household survey. In no district were more than two villages visited 
where the group identified insufficient users. When villages could not be included 
they were replaced by other villages  
 
The survey methods within each village:  Household survey 
The 10 user and 4 non-user households that would be interviewed in each village 
were randomly selected, using the random number function of a calculator, from the 
lists of users and non-users of PVS or COB varieties that were prepared in the group 
discussions. This gave a target total of 84 households in each district (i.e. 60 
households who were users and 24 who were non-users) to be interviewed. If a 
household head or spouse could not be found the household was not replaced 
(households with available heads or their spouses may have produced bias as the 
simple fact that they were available may have meant they were not representative of 
those who were unavailable) so the actual totals were slightly lower (Table 4). 
 
These sampled farmers were interviewed by LI-BIRD staff using a questionnaire (see 
Annex 1 for a user and Annex 2 for a non-user).  
 

                                                 
1 In addition to the 8 COB varieties in Table 1, Barkhe 2044, Barkhe 3019 and Judi 565 were 
included. There was a total of only 11 cases of these varieties in the household survey and to 
simplify the analysis these infrequent varieties were not included. 
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Farmers were defined as users if they grew either a COB or a PVS variety in either 
the main season or the Chaite season. However, the analyses presented in this 
report are only for the main season varieties – except that for the questions on the 
benefits of the PVS and COB varieties both main and Chaite season varieties were 
considered. 
 
Of the 344 ‘users’ 57 only grew a Chaite season variety (almost invariably BG 1442) 
so the actual sample size of main-season users was 287 (Table 5).  In the text 
reference is made as to which sample is being considered e.g., all users or just main-
season COB variety users. 
 
Table 4: Sampling frame:  Survey villages and numbers of farmers that were 
involved in the household surveys and group discussions, 2008 

 Village  Number  

District Development 
Committee  
(VDC) 

Village Users† Non-
users

Total Group 
discussion

size 
Kanchanpur Daiji-1 Sawadaiji 10 4 14 15
 Jhalari -2 & 7 Nagartol 10 4 14 14
 Krishnapur-7 Singhpur 10 4 14 16
 Suda-1 Lalpur 10 4 14 13
 Suda-5 Sundarpur 10 4 14 15
 Tribhuwanwasti- 5 Ghagaun 10 4 14 18
District total   60 24 84 91 
Banke Bhawaniyapur Balegaun 10 4 14 14
 Puraina Jhagarpur 10 4 14 18
 Puraina Puraina 10 4 14 15
 Udaypur Lihar 10 4 14 20
 Udaypur Lonianpur 10 4 14 24
 Udaypur Surajpur 10 4 14 14
District total   60 24 84 105 
Nawalparasi Argheuli-1 Argheuli 8 4 12 13
 Argheuli-5 Sherjung 10 4 14 12
 Kalawa-3 Abhiyun 8 3 11 12
 Kawasoti-4 Taruwa 8 4 12 16
 Nayabelani-5 Arunkhola 8 4 12 11
 Tamsariya-5 Tareni 9 3 12 9
District total   51 22 73 73 
Chitwan Gitanagar-4 Debnagar 10 4 14 9
 Gitanagar-5 Amarwasti 10 3 13 11
 Parbatipur-8 Parbatipur 10 3 13 11
 Patihani-8 Patihani 9 4 13 12
 Pithuwa-7 Madhavpur 10 3 13 14
 Ratnanagar-16†† Bakular, 

Nipani 
10 4 14 10

District total   59 21 80 67 
Rautahat Bagahi Phatepur Tol 10 4 14 19
 Bhediyahi Bhediyahi 10 4 14 34
 Dumariya Matiaun Dumariyatol 10 4 14 31
 Jayanagar Jayanagar 10 4 14 24
 Mahammadpur Shivanagar 10 4 14 25
 Rajpur Tulsi Rajpur Tulsi 10 4 14 42
District total   60 24 84 175 
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Morang Amagachi  Bahuban 9 4 14 28
 Babiyabirta Bhaluajhoda 10 4 14 16
 Budhnagar Damadighi 9 4 14 18
 Rangeli Madhubari 8 4 14 18
 Shanischare Aayabari 8 4 14 16
 Sorhabhagh Karsiya 10 4 14 21
District total   54 24 784 117 
Grand Total    344 139 483 

†Users are defined across both seasons (main and/or Chaite)  
††Ratnagar Municipality 
 
Table 5: Sampling frame: Number of users who were interviewed in each district 
shown by season and whether they grew a PVS and/or a COB variety 

    District    
Category Kanch- 

anpur 
Banke Nawal-

parasi 
Chitwan Rautahat Morang  

Total
PVS† users, main 
season 2008 

23 45 23 32 54 28 205

COB† users, main 
season 2008 

41 17 33 21 7 17 136

User of COB or PVS 
or both, main season 
2008 

51 57 42 48 55 34 287

Only PVS variety in 
2007 Chaite season 

9 3 9 11 5 20 57

Total ‘users’ 60 60 51 59 60 54 344
†PVS user could also be a COB user and vice versa 
 
Household survey using transects defined by the Global Positioning System 
In addition to the scoping study and the impact study, the MIL component of RiUP 
funded a repeat of household surveys in Chitwan that had been made in 2005 and 
2006 using a randomly selected set of transects defined by using the global 
positioning system (GPS) (Joshi et al. 2007).  The details of the complex GPS 
transect method used in this random survey are not repeated here and the reader is 
referred to the original publication and the separate results of the 2007 household 
survey (CAZS-NR & LI-BIRD, 2007). 
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Fig 9. Study villages in Kanchanpur and Banke districts.
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Fig 10. Study villages in Nawalparasi and Chitwan districts. 
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Fig 11. Study villages in Rautahat and Morang districts. 
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Poverty index 
A poverty index was constructed to enable the study to distinguish between poor and 
wealthier households among those households surveyed. The poverty index did not 
attempt to place households in relation to the poverty line established by the 
government of Nepal as the data demands for such an exercise were too big. 
 
There were six indicators selected for the poverty index, each of which was given a 
set of possible scores (Table 6). A total score (overall poverty index), for which the 
maximum possible was 23, was calculated for each household derived from the sum 
of the individual scores. 
 
Table 6: Scores for the poverty indicators 

  Score
  

Indicator -1 0 1 2 3 4 5 6 
Livestock 
units† 

 <1 1-<3 3-<5 5-<10 >=10 
  

Food grain 
production 
per capita†† 

 <180 180-
<365 

365-
<730  

>=730 
  

Roof 
material 

 Thatch Tile Tin Concrete
   

Jobholders 
in the family 

 No job
 

1 job 
 

2 
jobs  

3 or 
more

Tractor 
ownership 

 No 
tractor     

Own 
tractor  

Seasonal 
unskilled 
labour 
migration 

Migration 
 

No 
migration      

†Livestock units. The weighted sum of all livestock owned by the household by four 
animal types. The relative weightings were: Cows, buffaloes, horses, donkeys = 1; 
Goats, sheep = 0.1; Poultry = 0.01; Pigeons = 0.005. The number of animals owned of 
each type were multiplied by the corresponding weight and the products added up. 
Thresholds for this indicator index were derived from consultation of secondary 
sources (NSS Report No. 493(59/18.1/1), Maltsoglou, I and Taniguchi, K., 2004) and 
consultations with key informants from the partner organisations participating in the 
study.  

††Food production per capita. The total quantity (kg) of food grains (cereals and 
legumes) produced in the 2007-2008 season (including grain produced for 
consumption and sale) was divided by the number of adult equivalents per household. 
Adult equivalents per household were calculated as a weighted sum using the 
following weights: Adults = 1; 10 – 17 years = 1; children under 10 = 0.1. 
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RESULTS AND DISCUSSION 
 
Extent of Use of the COB and PVS Varieties in the Household survey Area 
 
Group discussions 
The participants in the group discussions in the 36 villages listed a total of 2,222 rice 
users (Table 7). Overall, the group discussions revealed a significant use of RNRRS 
identified and promoted varieties. PVS varieties were more widely used than COB 
varieties i.e., 36% of rice growing households grew a PVS variety compared with 
10% for COB varieties. This was related to the longer time in which PVS varieties 
were available as the research project started with PVS and first seed distribution 
took place in 1998 whereas the first COB varieties were not distributed until 2001 and 
then in only small quantities. 
 
There was no correlation between use levels in the sampled villages and the levels of 
intervention at the district level (Table 7). Why this was so could be due to a 
combination of: 

• A poor correlation between the district level data for seed distribution and the 
actual seed distribution in the individual sampled villages. The most likely 
cause of such a poor correlation is extensive but unrecorded seed distribution 
by NGOs, DADOs and the private sector in the sampled villages in some of the 
districts  

• Some differences in the suitability of the varieties for districts. Such differences 
could have been exaggerated by the unequal access to seed of the varieties. 
Hence, some districts where there was lower use of the COB varieties may 
have only had seed of varieties that were not particularly suitable, while in 
other districts the opposite may have occurred.  

 
Unequal access to seed would apply even more when this is considered at a village 
level. For example, in 12 of the 36 villages COB varieties were not grown at all, while 
in some others over 70% of the households grew them (Fig. 12). The most likely 
cause is lack of access to seed given the very small quantities of seed that were 
distributed at a district level compared with the rice area (Appendix 1). If this access 
were to improve then the use of COB varieties could increase in villages where use is 
currently low. The alternative explanation - that there is an agro-ecological reason to 
explain the low use in particular villages - is less convincing as all villages have some 
upland, medium and lowland and various combinations of the eight COB varieties 
can be grown in all of these three rice domains. hence, it could be a contributory 
factor but is unlikely to be the sole explanation. 
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Table 7: Total households (HH) identified in the sample villages and the 
proportions of them that grew PVS and COB varieties in at least one of the two 
seasons i.e. Chaite 2008 or the main season 2007, from the group discussions in 
2008. 

  Level HH in 6 
sampled 
villages 
 in each  
district 

Total  
users 
in GD 

 
COB 
user† 
in GD 

PVS 
user† 
in GD 

User  
of both  
COB &  
PVS†  
in GD 

District Region intervention (total HH) (% 
total 
HH) 

(% of user HH) 

Kanchanpur West High 265 34 65 50 15 
Banke West Low 245 33 30 82 12 
Nawalparasi Centre High 262 75 27 75 3 
Chitwan Centre High 406 38 39 68 8 
Rautahat East Low 668 57 4 98 4 
Morang East High 376 20 20 95 15 

Total   2222 44 23 82 7 
†The COB users may also be growing a PVS variety and vice versa. Hence, ‘COB user’ + 
‘PVS user’ - ‘User of both’ = 100% 
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Fig.12. Use of COB varieties (% of all households identified in group discussions) by 

village across six districts, from group discussions in 2008. 
 
 
Household survey results – users of COB and PVS varieties 
We interviewed a random sample of households identified as COB/PVS users in the 
group discussion and 39% of them were growing a COB variety (Table 8).  This was 
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much higher than the comparable figure of 23% in the group discussions (Table 8). 
The estimate from the household survey was considered more reliable as in the GD 
key informants supplied information for households other than their own, while in the 
household survey householders reported only on their own experiences. Key 
informants in the GD in three of the districts (Nawalparasi, Rautahat and Morang) 
underestimated the number of users of the more-recent and infrequently grown COB 
varieties; while in the remainder they did give information that was in good 
agreement with the household survey results. There was no relationship between the 
number of people taking part in each group discussion (Table 4) and the accuracy of 
the group discussion. The extent of agreement between a group discussion and the 
household survey will largely depend on how well-informed the members of the 
particular groups were.  
 
The proportion of the users growing PVS varieties was high whatever the survey 
method (75% of users from the GD and 80% of users from the household survey). 
 
Table 8: Estimates of COB users from the group discussion and the household 
survey 

District COB users in the GD 
(% of users of COB  
and PVS in the GD) 

COB users in  the household 
survey 

(% of users of COB 
 and PVS in the GD) 

Kanchanpur 66 68 
Banke 30 28 
Nawalparasi 27 65 
Chitwan 40 36 
Rautahat 3 12 
Morang 19 31 
Total 23 39 

 
 
The areas on which the COB varieties are grown 
The area on which the varieties were grown was small and averaged about 0.17 ha 
per household per variety (Table 9). This could not be explained by land availability 
as there was no correlation at all between the area a household devoted to COB 
varieties and the area of rice that a household cultivated.  
 
For some varieties, grown in particular situations, such as Barkhe 1027 in the 
medium land and Judi 572 in the upland, areas were very small. In these cases, the 
varieties were not being grown in their optimal ecosystem and may simply have been 
under experimentation by new users.  Apart from these two exceptions, varieties 
were grown on an average of at least 0.1 ha. Barkhe 3004 had the highest average 
area of any variety (more than one third of a hectare) and accounted for 27% of the 
total rice area of the households that grew this variety (Table 10). The average area 
of cultivated rice land of the COB users was about 1.2 ha so 12.5% of the land of the 
users was devoted to individual new varieties. The overall proportion of land devoted 
to COB varieties among the users was somewhat higher, at 15%, as 17% of 
households grew two or more COB varieties2. There are two possible explanations 
for this small proportion, the first of which is the most likely: 

                                                 
2 Of the 136 COB users in the household survey, 22 grew two COB varieties and one household grew three. 
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• The low areas may partly be because this is an early stage in the innovation 
process so the use of the COB varieties could be limited by seed availability as 
well as a desire by some farmers to try the variety for more years before taking 
the risk of growing it on a larger area. However, no meaningful test of this was 
possible as many farmers were not able to say when they first got access to 
seed and the sample size for earlier years was very low because at that time 
only small quantities of seed were distributed. 

• That all of these varieties (with the possible exception of Barkhe 3004) are 
niche varieties that will be grown by many farmers but on relatively small 
proportions of total rice land. However, the breeding programme was not 
targeted at producing niche varieties and the wide use of some of the varieties 
across districts would make this seem unlikely. 

 
Table 9: The average areas in which eight COB and BG 1442 were grown according 
to land type in the main season of 2008, from a household survey in 2008 

COB or PVS 
variety 

Cases 
in  

upland 
(no.) 

Mean 
upland 

area 
(ha) 

Cases 
in 

medium 
land 
(no.) 

Mean 
medium 

land 
area 
(ha) 

Cases 
in 

lowland
(no.) 

Mean  
lowland  

area 
(ha) 

Mean 
area 
(ha) 

COB        
  Barkhe 1027 11 0.16 14 0.07   .13
  Barkhe 2001   11 0.19   .19
  Barkhe 2014   16 0.18   .18
  Barkhe 2024   6 0.18   .18
  Barkhe 3004   17 0.33 4 0.23 .34
  Judi 572 2 0.03 18 0.13   .13
  Sugandha 1   8 0.10   .1 
  Sunaulo 
Sugandha 

  53 0.10 6 0.12 .1 

Average for 
COB 

 0.14  0.15  0.16 .17

PVS        
  BG 1442 36 0.18 72 0.15 3 0.21 .17

 
 
Table 10: The average areas in which eight COB and BG 1442 were grown by 
households as a proportion of the total rice land cultivated by them in the main 
season of 2008, from a household survey in 2008. 

COB or PVS variety Total 
cases 
(no.) 

Mean 
COB 
area† 
(ha) 

Mean 
total 

rice area 
(ha) 

COB 
area 

(% total rice 
area) 

COB     
  Barkhe 1027 22 .13 0.9 7.5 
  Barkhe 2001 11 .19 1.2 15 
  Barkhe 2014 16 .18 1.7 11 
  Barkhe 2024 6 .18 0.9 19 
  Barkhe 3004 19 .34 1.2 27 
  Judi 572 19 .13 1.3 10 
  Sugandha 1 8 .1 0.8 13 
  Sunaulo Sugandha 59 .1 1.2 9 
Average for COB 136 .17 1.2 12.5 
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PVS     
  BG 1442 163†† .15 1.2 12 

†From last column of Table 9. 
††Includes BG 1442 users in the Chaite season for mean total rice area. 
 
 
Use of individual COB varieties  
Over all six districts, eight COB varieties were found to be grown by at least 1% of all 
2,222 households in the group discussions (Table 17). Three other COB varieties 
were used by less than 1% of households and were excluded from the analysis to 
reduce its complexity. The early adoption of eight varieties provides strong support 
that the breeding methods that were used, which were highly simplified and cheaper 
than conventional ones, could still produce successful varieties (see Box 1).  
 

Box 1. Using only a few crosses 
The RNRRS project made three crosses (see Introduction) that have had time to 
produce varieties that could have been adopted by the time of the group 
discussions and household surveys in 2008. Varieties Barkhe 2001, Barkhe 
2024, Sugandha 1 and Sunaulo Sugandha were all from the irradiated, out-
crossed Pusa Basmati 1 population, while Barkhe 1027, Barkhe 2014 and  
Barkhe 3004 were derived from the cross Kalinga III/IR64. Judi 572 was the only 
variety from the third cross, Kalinga III/Radha 32, that was grown in the main 
season but Judi 582, also from this cross, was found in a very low frequency in 
the Chaite season in the six study districts and is also adopted in Bangladesh. 
Hence, a significant change in breeding method employed in the COB 
programme, i.e., using few crosses, has been demonstrated to be effective. 

 
Sunaulo Sugandha, one of the two released COB varieties was the most widely 
grown among all of the varieties (Table 11).  Barkhe 3004, the other released variety, 
did not have the higher use that might be expected from its official release and 
greater promotion (more seed of it had been supplied than of other varieties). It was 
about as widely grown as three unreleased varieties i.e., Barkhe 1027, Judi 572 and 
Barkhe 2014. One contributory factor is that it had been most widely promoted in 
Chitwan district but did not replace Masuli there. 
 
Table 11: Proportion of farmers who grew a COB variety in the main season among 
all of the 2,222 households in six terai districts, from the group discussions and the 
household survey 

Variety Mean use 
(% users)† 

Barkhe 1027 2.8 
Barkhe 2001 1.4 
Barkhe 2014 2.0 
Barkhe 2024 0.8 
Barkhe 3004 2.4 
Judi 572 2.4 
Sugandha 1 1.0 
Sunaulo Sugandha 7.5 
COB user 17.4 

†% of all 2,222 households derived as: COB users in household survey * % all users in the 
GD. For full explanation of this calculation see Box 2). 
 
 

 34



The scoping study on varietal diversity showed that no variety from whatever source 
or type (Nepal or India, released or unreleased) that was currently grown by farmers 
was found across all of the terai districts (Fig. 13, 14, 15). However, at this early 
stage in the innovation process, both Barkhe 3004 and Barkhe 2014 were grown in 
both the most westerly and easterly of the sampled districts (Fig. 16). 
 
There were big differences in the use of individual COB varieties between districts 
(Fig. 16) that were reflected in even larger differences between villages. In four 
districts Sunaulo Sugandha was the predominant variety (Fig. 16); but Judi 572 was 
most used in Banke, and Barkhe 2014 and Barkhe 2001 were (equally) the most 
used in Morang. The districts also differed in the diversity of COB varieties that were 
used, which ranged from 6 in Kanchanpur to 2 in both Banke and Rautahat. The 
limited amounts of seed supplied (Appendix 1) is an important factor in determining 
the use of the COB varieties as, clearly, farmers cannot choose to use a variety if 
they have not had access to seed.  
 
The COB programme has produced eight varieties of differing adaptations, quality 
and maturity that are being used. At least three varieties, Barkhe 1027, Judi 572 and 
Barkhe 2014, have not yet been considered in the release system but have sufficient 
use to confirm their acceptability to farmers and justify their official release, 
particularly if it is targeted towards particular terai districts. 
 

Sarju 52
27%

Savitri
23%Sawa Masuli

19%

Bindeshwari
8%

Janaki
5%

Makwanpur 1
4%

Masuli
4%

Hardinath 1
3%

China 4
3%

Ram Dhan (OR367)
2%

Makarkaddu
1%

Pant Dhan 10
1%

Sona Masuli
35%

Radha 12 (Meghdoot)
14%Kanchhi Masuli

13%

Masuli
13%

Radha 11 (Rambilas)
8%

Hardinath 1
4%

Basmati local
4%

Swarna
3%

Savitri
3%

Radha 17
2%

Rampur Masuli
2%

RP1017
2%

West East

 
Fig. 13. Differences in varietal composition in western (west of Parsa) and eastern 
districts (east of Makwanpur) of Nepal  from the scoping study. Only three varieties 
are found in both regions, Masuli, Savitri and Hardinath 1 (BG 1442). 
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Fig. 14. The most widely grown varieties in the western region of Nepal by district, 

from the scoping study. 
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Fig. 15. The most widely grown varieties in the eastern region of Nepal by district, 

from the scoping study. 
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Fig 16. Use of the COB varieties across six terai districts, from the scoping study in 2008 
 
The scoping study identified more COB varieties as it was done for all of the terai 
districts and not just six. It identified Barkhe 3004 as the most widely grown COB 
variety (Fig. 17a). However, the scoping study identified a similar number of COB 
varieties in the six districts although there was very poor agreement across the two 
methods (Fig. 17b). Since the use of individual COB varieties varied greatly across 
villages and only six were sampled per district good agreement is unlikely between 
the two methods; In the scoping study, expert opinion was based on the entire district. 
However, the DADO officers seemed not to have kept up with the rapidly changing 
situation: they were not always aware that the use of new, non-released COB 
varieties, such as Barkhe 1027, had increased quickly. 
 
 
A 

Sunaulo Sugandha
37%

Barkhe1027
14%

Barkhe 3004
12%

Judi 572
12%

Barkhe 2014
10%

Barkhe 2001
7%

Sugandha 1
5%

Barkhe 2024
4%

Barkhe 3004
26%

Sugandha 1
17%

Sunaulo Sugandha
11%

Sunaulo Sugandha and other COB
5%

Barkhe 2014
11%

Barkhe 2024
10%

Ashoka
5%

Judi 567
4%

Judi 572
4%

Barkhe 2001
4% Judi 

4%

Scoping study Survey data
(all terai)

 
 
 

 37



B 
Ashoka
9.2%

Barkhe 2001
6.0%
Barkhe 2014

0.0%
Barkhe 2024

3.5%

Barkhe 3004
37.7%Judi 

7.5%

Other COB
14.1%

Sugandha 1
22.0%

Sunaulo Sugandha
0.0%

Sunaulo Sugandha
37%

Barkhe1027
14%

Barkhe 3004
12%

Judi 572
12%

Barkhe 2014
10%

Barkhe 2001
7%

Sugandha 1
5%

Barkhe 2024
4%

Survey dataScoping study
(six districts)  

 
Fig. 17a & b. A comparison of the frequency of the COB varieties identified in the 

scoping study either in all terai districts (17a) or in the six terai districts 
in the household survey (17b)  with the household survey in six terai 
districts, 2008.   

 
Level of use of the COB varieties compared with that of the PVS varieties 
The amount of use of the COB varieties was compared with that of the PVS varieties. 
None of the COB varieties was adopted as much as the most widely adopted PVS 
variety BG 1442 - released as Hardinath-1, which was grown in the main season by 
14% of those household surveyed (Table 12). This compared with an overall use of 
17% for all of the COB varieties and a 7.5 % use of Sunaulo Sugandha, individually 
the most widely grown of the COB varieties (Table 13). The higher use of BG 1442 is 
to be expected, as more seed of it has been distributed and it has been in the system 
far longer than any of the COB varieties: it was introduced in the 1980s and released 
five years ago.  
 
Table 12: Main season use by household of three named PVS varieties†, all COB 
varieties, and combined use of PVS and COB as a proportion (%) of the 2,222 
households identified in the group discussions. For method of calculation see Box 2. 

Main season 
use by 
household 

Kanch- 
Anpur 
(%) 

Banke
(%) 

Nawal-
Parasi 
(%) 

Chitwan
(%) 

Rautahat
(%) 

Morang 
(%) 

Mean 
use 
(%  
2,222 
house 
holds) 

Users of any 
three PVS 
varieties* 

13 0 9 19 51 1 15 

  BG1442 9 0 9 18 51 1 14 
  Pant 10 3 0 0 0 0 0 1 
  PR 101 1 0 0 4 0 0 1 
COB users 23 9 49 14 7 6 17 
User of PVS &/or 
PVS 

29 9 50 30 52 7 29 

†The PVS varieties Swarna and Rampur Masuli were excluded because of problems of 
attribution as they are grown for reasons other than just interventions in the RNRRS projects.  
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*This does not equal the sum of the three PVS varieties in Chitwan as some farmers grew 
more than one. 
 
Seed spread 
 
The source of seed for the COB varieties 
In many cases information on the source of seed could not be obtained from farmers. 
However, for those that responded there was clear evidence of either farmer to 
farmer spread or market distribution or both of these for four varieties: Barkhe 1027, 
Barkhe 2001, Judi 572 and Sunaulo Sugandha (Table 13). The numbers of users of 
these varieties are likely to continue to increase (although at a much lower rate) in 
the rice innovation system, even if there were no further support from NGOs, as a 
result of farmer-to-farmer and market spread. Overall, in about one third of the cases 
the seed was from a source that was independent of an NGO or government 
intervention i.e. it was from a market or friend/neighbour. 
 
Table 13: The different sources used to grow COB varieties as the number of cases 
reported and the overall percentage of each source, from the household survey that 
included 136 main season COB users. 

   Number of cases    

Variety LI-
BIRD 

SUPPORT FORWARD Other 
NGO 

DADO Market Friend/ 
Neighbour 

Total 

Barkhe 1027 8 3    11  22 
Barkhe 2001 3   1   5 9 
Barkhe 2014  3 1 1 1  5 11 
Barkhe 2024 3       3 
Barkhe 3004 12 1  3    16 
Judi 572  1 3   10 3 17 
Sugandha 1  5     3 8 
Sunaulo 
Sugandha 

29 12     8 49 

Total 
number 

55 25 4 5 1 21 24 135 

Overall (%) 41 19 3 4 1 16 18 100 
 
 
Seed spread from farmers in the household survey 
Farmers were supposed to be asked in the household survey for all of the seed 
transactions of each variety but in practice a maximum of one transaction per farmer 
per COB variety was recorded (Table 14). The actual number of transactions per 
variety would have averaged more than one among the total of 160 users because in 
the Nepal terai farmers frequently distribute the seed of the same rice variety to 
several other farmers from a single harvest (Table 15 and Witcombe et al., 2001).    
 
From the 2007 harvest, about a fifth of the household surveyed farmers who were 
growing a COB variety distributed seed to another farmer (Table 14). There were 
very large differences between individual varieties but they correlated poorly with 
seed source the COB growers had used. For example 45% of Barkhe 2014 users got 
seed from friends and neighbours (Table 13) but only 19% of growers distributed 
seed (Table 14) whereas no Barkhe 3004 user had got seed from friends and 
neighbours but 42% had distributed seed. Such discrepancies are perhaps to be 
expected with the small sample sizes. 
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It is unclear whether all of the reported seed distribution was in fact for sowing or 
whether it was sometimes grain because the amount per transaction was high. It 
averaged 230 kg per transaction when one very large sale of Barkhe 3004 was 
excluded (and increased to 515 kg when included). Nonetheless, half of the 
transactions were reported by the household surveyed households to be through 
exchange or gift so the majority of the transactions can safely be assumed to be of 
seed rather than grain.  
 
The seed was distributed over reasonably large distances. The average distance 
between the locations of the recipient and the distributing household was 1.2 km and 
the maximum distance was 50 km.  Of all the transactions, 58% were at a distance of 
over 1 km and hence very likely to have been distribution to outside of the area 
covered by the household survey. 
 
Table 14: Seed distribution from the 2007 main season harvest by the users of the 
COB varieties from the household survey in 2008. 

Variety Users of individual 
variety 

(no) 

Distributed seed 
from 2007 harvest 

(no) 

Distribution 
(%) 

Barkhe 1027 22 2 9 
Barkhe 2001 11 5 45 
Barkhe 2014 16 3 19 
Barkhe 2024 6 0 0 
Barkhe 3004 19 8 42 
Judi 572 19 1 5 
Sugandha 1 8 5 62 
Sunaulo Sugandha 59 9 15 
Overall 160† 34 21 

†160 cases of individual varieties grown by 136 users i.e., 113 users of 
one COB variety, 22 users of 2 COB varieties, and 1 user of 3 COB 
varieties. 
  
 
Seed spread of COB variety Barkhe 2014 from village to village 
To more precisely target the spread of seed from village to villages an additional 
group discussion was held in Malhanama village in Saptari district in May 2009 by 
staff from FORWARD on the distribution of seed of Barkhe 2014 by farmers. Farmers 
were asked for all of the transactions relating to Barkhe 2014 (not just a maximum of 
one) and they were also asked which villages the recipients were from. There were 
25 key informants present and they reported on a total of 50 farmers who were 
growing rice. Of these 47 were growing COB variety Barkhe 2014 and 9 of them 
were present in the group and 38 were absent.  
 
Overall the seed distribution rate from a single harvest was high (Table 15) but those 
that were speaking for themselves reported a higher level (two thirds of them 
distributed seed) than when they reported for others (29% were said to have 
distributed seed). The number of recipient farmers per distributor and the amount of 
seed was also higher for those that were present in the group discussion. The data 
for those present has to be considered more reliable, but, whatever category is 
considered, the seed distribution of this COB variety from a single harvest was 
significant. 
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Table 15: Distribution from the 2008 harvest of seed of Barkhe 2014 from 
Malhamana village, Saptari according to whether the farmers were present in the 
group discussion or not. 

Parameter Farmers 
present 
in GD 

reporting for 
themselves 

Farmers not 
present whose 

seed distribution 
was described by 
those present in 

GD  
Farmers (total no) 9 41 
Farmers that distributed seed (no) 6 12 
                                                (%) 67 29 
Recipients per distributing farmer (no) 2.5 1.8 
Total transactions (number) 15 21 
Average amount of seed per recipient farmer (kg) 76 21 
 
The total of 18 farmers that distributed seed (whether present or not in the group 
discussion) did so to farmers in thirteen new villages (Table 16), indicating a very 
high spread from village to village. One village, Malhaniya, that was 10 km from 
Malhamana, had the greatest number of recipients and indicates how farmers in a 
secondary village can quickly and widely use a new variety without any project 
intervention. On average, villages were situated 16 km away from Malhanama and 
the furthermost was 45 km distant. One village was located in an adjoining district to 
Saptari. 
 
Table 16: Distribution of seed by 18 farmers from Malhamana village, Saptari, by 
village, and the distance of the village from Malhanama 

Village name Number of times 
there was a recipient 

of seed 
in the village 

Distance of 
recipient’s village 
from Malhamana 

(km) 
Arnaha 1 40 
Haripur 1 4 
Kalyanpur 1 10 
Kamalpur 1 12 
Khadkapur 1 18 
Kuruwa 1 23 
Mahuliya 1 11 
Malhaniya 9 10 
Pansera 1 2 
Pipra West 3 3 
Praswani 1 45 
Saraswor 2 1 
Sukhipur† 1 33 
Total transactions to villages outside of 
Malhanama and average distance of 13 
recipient villages from it 

24 16 

Within-village transactions 12 0.6 
†Outside of Saptari District, in Siraha 
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Farmers’ awareness of the COB varieties 
In the rice innovation system the extent of spread of information from farmer-to-
farmer about new varieties has to be an indicator of their future use – unless farmers 
find out about a variety they will be unable to grow it and when more farmers that 
have heard of a variety more are likely to try it. Both users – those that were growing 
at least one COB or PVS variety – and non-users were asked about their knowledge 
of the varieties and their intentions concerning those they had heard of.   
 
Farmers that had already grown a PVS or COB variety were a little more aware of 
the new varieties - 20% had heard of them compared with 16% among non-users 
(Table 17). Moreover, there was greater willingness to try them among the users - of 
the 20% of the users who had heard of a new variety nearly half intended to try it, 
whereas of the 16% of the non-users who were aware of a new variety  only one 
quarter intended to do so. It appears likely that if a farmer had tried a COB variety he 
or she was more willing to try another – perhaps because, in most cases, they had 
liked the COB variety they tried.  
 
Banke and Rautahat were low intervention districts and this is reflected in the low 
level of awareness among the farmers of the new varieties. The greatest awareness 
was in Chitwan and Nawalparasi where the project had commenced in 1997. 
 
An analysis of the awareness of individual varieties was made only for the 344 users 
as the total sample size was larger than for the non-users (Table 18). The eight COB 
varieties differed in the extent to which farmers were aware of them (from 7% for 
Judi 572 to 44% for Sunaulo Sugandha). The two released varieties, Sunaulo 
Sugandha and Barkhe 3004 were the most well known of the COB varieties and, 
perhaps because they are officially recommended, a higher proportion of farmers 
who had heard of them intended to try them. More farmers were aware of Sunaulo 
Sugandha and willing to try it than was the case for Barkhe 3004 and overall one 
third of all the interviewed farmers who did not currently grow it said they intended to 
try it (Table 18). This reflects the unique characteristics of Sunaulo Sugandha - an 
unusual combination of high yield and aromatic grains. Sugandha 1, another 
aromatic variety, was also well known (27%) although the proportion of farmers who 
intended to try it was much lower than for Sunaulo Sugandha. 
 
There was awareness of the COB varieties among households that would like to try 
them showing that information travels faster than seed. The now-released PVS 
variety, BG 1442, that had been first tested many more years before any of the COB 
varieties, had become better known than any of the newer COB varieties and had a 
large proportion of farmers who intended to try it (Table 18). 
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Table 17: Proportion of farmers who had heard about COB varieties that they were 
not growing and their intentions. Average responses for the eight COB varieties in a 
household survey. 

       District (% of responses) 
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User of COB/PVS variety†
  

Heard of COB var. they are not growing 26 2 40 37 5 14 20 
Heard, won’t grow 12 1 25 19 0 4 10 

Heard, intend to try 11 2 13 11 4 6 8 
Grew in past, will grow again 3 0 1 6 1 4 2 

Grew in past, won’t grow again 0 0 1 2 0 0 <1  
 Non-user of COB/PVS variety               

Heard of COB variety 21 0 33 43 4 9 17 
Heard, won’t grow 14 0 23 36 2 8 12 

Heard, intend to try 7 0 10 7 3 1 4 
Grew in past, will grow again 0 0 0 0 0 0 0 

Grew in past, won’t grow again 0 0 0 0 0 0 0 
†In ether main or Chaite season (n=344). 
 
Table 18: Proportion of farmers among the 344 users that knew about a named COB 
variety they were not growing and their intention to grow the variety if they had heard 
of it. Responses for eight COB varieties and PVS variety BG 1442 from the 
household survey. 

Variety Heard 
of the 
variety

(%) 

Intend to 
try 

(% of those 
that had 

heard of it) 

Intend to 
try 

(% of all 
344 

users) 

Grew in 
past, will 

grow 
again 
(% of 

those that 
had heard 

of it) 

Grew in 
past, won’t 
grow again 
(% of those 

that had 
heard of it) 

Barkhe 1027 9 22 2   
Barkhe 2001 16 25 4 2 1 
Barkhe 2014 21 10 2 5  
Barkhe 2024 15 20 3 2 0 
Barkhe 3004 28 43 12 2 0 
Judi 572 7 29 2 0 1 
Sugandha 1 27 26 7 1 0 
Sunaulo Sugandha 44 75 33 6 1 
    Overall for COB variety 20 38 8 11 2 
BG 1442 (among users) 89 38 33 37 12 
BG 1442 (among non-
users) 

61 70    
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Estimated extent of Use of the COB and PVS Varieties Outside of the 
Household surveyed Villages 
The use in the household surveyed villages was compared with the seed distributed 
at a district level (Table 19). 
 
Although Nawalparasi had the highest use it was not the district with the highest 
intervention. The extent of use between districts was determined by many factors 
some of which were unknown and some of which could not be measured in the 
household survey. The extent of interventions in the individual villages was not 
known as the RNRRS research projects did not have resources to measure the 
levels of development activities at a village level. Factors that could not be unravelled 
in the structured questionnaire were the large number of factors that would form the 
basis of each individual decision by a farmer to use or not use a particular variety. 
This decision not only depends on the overall advantages of each of the eight 
different COB varieties (and this was determined) but how it varied from household to 
household depending on the different alternative varieties that were available to each 
farmer in each district and village and the particular circumstances of each farmer.  
 
In Chitwan the use was low compared with seed supply. In this district the majority of 
seed supplied was of Barkhe 3004 and farmers were found to be reluctant to grow it 
in place of the widely grown variety Masuli (see Introduction) that attracts a premium 
price for its good eating quality and distinctive glume colour. Masuli now occupies 
about 20% of the area in Chitwan but in some parts of the district with particularly 
suitable land for the variety it is much more extensively used.  
 
Table 19: Summary of use by district, using extrapolation from the samples in the 
group discussions and the household survey of 2008 in 36 villages in the six districts 

District Users in the 
GD  of  at 
least one 

COB or PVS 
variety 

(% 
households) 

COB users 
in  main 

season in 
the 

household 
survey 

(% of users 
in GD) 

Estimated  
COB users 
 in all of the 

2,222 
households 

(% of all 
households)† 

Rice area 
devoted to 

COB 
varieties in 
household 

surveys 
(% area)† 

Seed of 
COB rice 
varieties 

distributed 
In district 

(t) 

Seed of 
COB rice 
varieties 

distributed 
(ha equiv)† 

Kanchanpur 34 68 23 3.4 8.7 170 
Banke 33 28 9 1.3 1.0 20 
Nawalparasi 75 65 49 7.3 4.5 90 
Chitwan 38 36 14 2.1 34.0 680 
Rautahat 57 12 7 1.0 1.3 30 
Morang 20 31 6 0.8 4.7 90 
Overall 44 39 17 2.5 54.2 1080 

† Extrapolated from the GD and household survey (see example on how this is estimated for 
the overall values in Box 2). 
 
 
To obtain a possible upper limit of COB use, the proportions of the area in the 
household surveyed villages in the six districts were extrapolated to the district level 
(Box 3). These upper limits were 2.4% of the area in the six districts, amounting to 
6,700 ha (Table 20). Overall, 17% of the 2,222 households would grow a COB 
variety with a high of 49% of households in Nawalparasi and a low of 6% in Morang 
(Table 19).  
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Table 20: Summary of use by district, using extrapolation from the samples in the 
group discussions and the household survey of 2008 in 36 villages in the six districts 

District Rice area devoted to 
COB varieties in 

household surveys 
(% area)† 

Area of rice in 
district 

(ha) 

Extrapolated area 
under COB varieties in 

district 
(ha) † 

Kanchanpur 3.4 44370 1500 
Banke 1.3 31840 400 
Nawalparasi 7.3 42650 3100 
Chitwan 2.1 33690 700 
Rautahat 1.0 48950 500 
Morang 0.8 95050 800 
Overall 2.5 296550 7400 

† Extrapolated from the GD and household survey (see example in Box 2) 
 
 

Box 2. Extrapolating use in the six districts from the group discussions and 
the household survey  data 
 
The best overall estimate of the use of COB varieties in the whole of the 2,222 
households identified in the group discussions can be obtained using a combination 
of the group discussion and the household survey data. The latter is considered 
more reliable as each sampled household reported on their own experiences. 
 

Group discussion determined that  44% of  households (i.e. 
1,022) were users of any one of the PVS or COB varieties  

139 non adopter households 
randomly sampled 

344 households from the 44% 
adopters randomly sampled

Best estimate of overall use of COB in 2,222 households 
= 39% x 44% i.e. 17% 

If these 17% of households use them on 15% of their rice land then COB 
varieties are used on 2.5% of all the rice land

39%  of them adopted a COB variety

User
46%Non user

54%

 

 
The assumptions relating to the confidence with which this extrapolation can be 
made to the district level are discussed below. Only the first would lead to an 
underestimate. 
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Users were defined in the group discussions for the main season of 2007, whereas, 
the number of users would have increased by 2008.3  
 
The sampling of the villages within districts was purposive in that villages where 
activities had taken place were selectively sampled. If high intervention always 
produces high use and vice versa then this would result in a high degree of bias.  
However, interventions were small and much of the adoption was because of the 
spread from farmer to farmer.  

• There was spread of seed of COB varieties from farmer to farmer within 
villages and purchase of seed of them from the market (Table 13).  

• In district Saptari, there was a thirteen fold village-to-village spread of Barkhe 
2014 from a single harvest. 

• The awareness and intention to try the new COB varieties was also spreading, 
particularly for Sunaulo Sugandha and Barkhe 3004. 

  
That the bias of using purposive samples is not very high is supported by the 
following evidence: 

• Previous studies in districts Kailali and Sarlahi had shown that some of the 
villages known to be non-intervention  had higher levels of COB use than 
those where the interventions had taken place.  COB varieties were grown, in 
the two years for which estimates were made, 2005 and 2007, on 3.3 to 5.5% 
of the area.  

• Studies using random transects in all of Chitwan (the position of which were 
determined using the global positioning system) showed that adoption in the 
whole of Chitwan was 1 to 2% of the rice area in 2005 and 2006 (Joshi et al., 
2007), compared with 2% in the sampled villages in Chitwan for 2008 (Table 
20). 

• In the rainfed rabi cropping impact study (part of the same set as this one) the 
purposive sampling was less biased towards activities relating to COB 
varieties of main season rice  because the major  technologies being studied 
were associated with rabi (winter) crops. In this study in four districts - Jhapa, 
Kapilbastu, Saptari and Siraha - on average 10% of all households identified 
in the group discussions used a COB variety (Table 21), which is 40% lower 
than  the 17% of the households that grew a COB variety in the six districts of 
this study.  Use rates varied substantially between districts - from about 1% in 
Siraha and Jhapa to 4% in Kapilbastu, and a high rate of about one third of 
households in Saptari who mainly grew Barkhe 2014.  

 

                                                 
3  Any error from non-users being users (and cases of this were found) would be 
counterbalanced by users who, on interview, were found to be non-users (4% of the cases).  
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Table 21: Adoption of COB varieties in a study of rainfed rabi cropping technologies 
in four districts (source Harris et al., 2009) 

 Jhapa Kapilvastu Saptari Siraha Grand 
Total 

COB users in household survey (no) 1 10 50 1 62 
Households surveyed (no) 83 73 80 51 287 
COB users in household surveys (%) 1.2 13.7 62.5 2.0 21.6 
Users of any rainfed technology in 
group discussion (%) 

83.8 29.4 51.0 27.6 46.8 

COB users (% households in group 
discussion)† 

1.0 4.0 31.9 0.5 10.1 

†This is obtained following the general method in Box 2: Overall COB users = COB users (%) 
in household survey * all users (%) in group discussion i.e. for Jhapa is 1.2% * 83.8% = 1.0%. 
 
 
Overall the scoping study was in good agreement with the household survey in that 
the total area in the six districts estimated by the key informants from the DADOs 
was also about 6,700 ha but, as might be expected from the big differences in the 
methods, the deviation district-by-district was very high (Table 22).   
 
Table 22: Comparison of the group discussion and household survey with the 
scoping study 

 Rice area devoted to COB varieties in district 
District Group discussion and 

household survey 
(% area)† 

Scoping study 
(% area) 

Kanchanpur 3.4 1.5 
Banke 1.3 0 
Nawalparasi 7.3 0 
Chitwan 2.1 0.5 
Rautahat 1.0 2.0 
Morang 0.8 5.8 

Overall 2.5 2.3 
† Extrapolated from the GD and household survey to the entire district (see example on 
how this is estimated for the overall values in Box 2). 
 
 
The overall use is conservatively estimated to be half (after rounding down) of that 
found in the purposive sample, i.e., 1.2% instead of 2.5% and hence approximately 
equal to that found in the scoping study (1.4%) (Box 3).  
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Box 3. Overall use of the COB varieties  
 
About 1.1 M ha of rice land is cultivated in the terai and using the two estimates 
of use (1.2% and 1.4% of the rice area) about 15,000 ha was estimated to be 
under COB varieties and grown by about 10% of households (75,000 to 100,000 
households) in the main season of 2008. 
 
It is a reasonable assumption that by 2010 or 2011 a much higher proportion than 
the estimated minimum of 1.2% would be devoted to COB varieties, given: the 
evidence of high farmer to farmer dissemination, recent efforts in popularisation, 
levels of farmer awareness, and increased availability of seed in the market. 
During the period 2004-2008, when seed availability was extremely limited, use 
had grown from negligible (only a little above zero) to over 1%. Further increase 
from 2008 to 2010 or 2011 should follow that of a typical S-shaped adoption 
curve (Rogers, 1962), in which case an additional 2% in this period would be 
highly conservative given the properties of an S-shaped curve. Hence a 
reasonable range is 2 to 4% and by this time it is safe to assume that (a) overall 
areas of COB varieties could increase to 45000 to 75000 ha  and (b) the varieties 
would be grown by a very large number of households (in a range from 150,000 
to 500,000 households).  
 
If PVS varieties were included, the area under rice varieties from the RNRRS 
projects would approximately double as PVS varieties were estimated to be 
grown by 15% of the sampled households compared with 17% for COB.  

 
The extent of use of the COB varieties has to be considered in the context of the 
recentness of the RNRRS intervention and the resources spent on the dissemination 
of the varieties. The breeding programme commenced in 1997 and this impact 
assessment was made in 2008. After 11 years a conventional breeding programme 
would not have even resulted in any dissemination of new varieties to farmers. The 
first significant quantities of seed of the COB varieties were distributed in 2002 but 
were still extremely small in relation to the total rice area in the terai (Fig. 18).  
 
This can be compared with the age of the varieties from the national programme 
determined in the scoping study (Fig. 19). Variety Savitri is one of the varieties in the 
group of varieties released more than 20 years ago. It was released in1979 and 16 
years later when the baseline study was done in 1997 it was not widely grown (Fig. 
7). Only in the recent past, many years later, has it been widely used by farmers who 
increasingly found that the extra labour to thresh it gave more returns over competing 
varieties that were yielding less grain as they became more disease susceptible. 
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Fig. 18. Amount of seed of COB varieties distributed in the six study districts shown 

in area the seed could sow assuming a seed rate of 50 kg ha-1. 
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Fig. 19. The composition of varieties in the terai according to age (where known). 

 
 
Environmental impact  
The main anticipated impact on the environment would be expected to relate to 
agrobiodiversity. Given that many more varieties are used by farmers from the COB 
programme than would have occurred in the absence of the RNRRS intervention the 
impact should be largely favourable.  However, data has not been collected on the 
varieties that the COB varieties are replacing so firm conclusions cannot be reached; 
but prior work (Witcombe et al., 2001) showed that genetic diversity increases from 
PVS and COB activities. 
 
Other environmental impacts should also be largely favourable as the new varieties 
produce more grain without requiring additional inputs.  There are clear benefits from 
higher yield per cultivated area as the total land and inputs needed per unit of 
production are reduced.  There may be dis-benefits if some of the varieties, such as 
Barkhe 1027, that can be grown in the uplands encourage farmers to continue to 
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cultivate uplands that could be converted to perennial plantations crops.  However, in 
the terai the uplands are still quite favourable agricultural lands that are not subject to 
high erosion as they are not sloping. 
 
The study did not show that the new varieties were less susceptible to disease even 
though other studies and the trials data from the COB breeding programme 
convincingly show this is the case.  Increased disease resistance will reduce the use 
of pesticides. 
 
 
Benefits to users 
 
Overall benefits  
The 344 users were asked about the impact of the new PVS and COB varieties on 
their livelihoods (Table 23 and 24, Questions 31 to 34 in Annex 1). Farmers who had 
used any of the COB varieties were asked what the benefits were in the household 
survey. The question (question 31) was open-ended so whether a benefit was 
mentioned or not was an indicator of its importance. In addition farmers were asked 
to give a rank order to each of the benefits they mentioned (with 1 being the most 
important). Here we use an index of the importance of the  benefit derived from these 
two variables: i.e., the percentage of farmers that mentioned a particular  benefit 
divided by the average rank importance given by farmers to that  benefit, which can 
have a maximum of 100 (all farmers rank the  benefit as 1). There were eight benefits 
that were reasonably important, i.e., had an index of 20 or more, and they varied 
greatly in their overall importance and among the varieties (Table 23). 
 
Having more income was the most important benefit, followed by the variety having a 
better taste, and producing more straw. There was a great diversity in the benefits 
farmers attributed to the varieties.  Nevertheless, there were two pairs of varieties 
with similar benefits: 

• Barkhe 2014 and Barkhe 2024  both gave increased income, had better taste 
and yielded more straw; whereas  

• The two aromatic varieties, Sugandha 1 and Sunaulo Sugandha, were 
perceived to have only two of these benefits (i.e. better taste and higher straw 
yield).  

 
Although aromatic rice varieties Sugandha 1 and Sunaulo Sugandha fetch a 
considerably higher market price and hence can give a greater income farmers did 
not mention or rank more income as an important benefit. Perhaps most farmers 
were growing these varieties for home consumption and this is supported by the 
slightly below average areas devoted to them (Table 19). 
 
Only Barkhe 1027 and Barkhe 3004 were not reported to have better taste. Barkhe 
1027 was liked for its earliness and Barkhe 3004 for its high yield (more income) and 
suitability for lowland. 
 
That Barkhe 2001 was the only variety reported as being less prone to disease was a 
surprising result as it is not known for being particularly disease resistant – on the 
contrary it was susceptible to neck blast in Chitwan in a single season (but possibly 
this disease was not found in the areas where the users were interviewed). It may be 
that the variety it most often replaces is particularly disease susceptible. 
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Overall the benefits farmers identified from growing these varieties showed how 
diverse the varieties were and indicated that they occupy different niches. The ceiling 
for their combined use could be high - already 19% of the COB users in the 
household survey grew two COB varieties and, in one case, a household grew three 
of them. 
 
Table 23:  Benefits shown as indexes (% response/average rank) for eight COB 
varieties and one PVS variety from the household survey  

Variety More 
income 

Increased 
rice grain 
availability 

Better 
eating 
quality 

Rabi 
crops 
because 
of earlier 
maturity 

More 
straw 

Less 
disease 
attack 

Early 
harvest 
reduces 
hunger 
gap 

 
 
Easy 
to 
sell 

Suitable 
 for 
lowland 

Barkhe 1027 27 
     

37 25 
 

Barkhe 2001 28 
 

48 
  

22 
   

Barkhe 2014 60 
 

33 
 

24 
    

Barkhe 2024 50 
 

33 
 

21 
    

Barkhe 3004 57 
       

27 

Judi 572 67 36 
  

26 
    

Sugandha 1   100 
 

48 
    

Sunaulo 
Sugandha 

  96 
 

37 
    

BG 14442 53 
 

25 24 
     

 
Rice self-sufficiency and rice sales 
When households were asked about changes in rice self sufficiency and sales 
through the use of the COB varieties none of the households who reported a change 
said there was a decrease while about three quarters (77%) reported an increase. Of 
those reporting increases there was no significant difference in the proportion saying 
that only rice self sufficiency had increased compared with those that reported an 
increase in both rice self sufficiency and seed sales (Table 24). No households 
reported an increase in sales without an increase in rice self sufficiency. It may be 
that enumerators assumed that those selling were all self-sufficient; and this could be 
true for cultural reasons – i.e. the importance attached to consuming your own rice. 

• Farmers who reported only an increase in food self sufficiency sold no grain 
but had an average increase in rice self sufficiency of over 2 months 
(amounting to an increase of nearly 25%). This, on average, brought them into 
approximate rice grain self sufficiency.  

• On average those farmers that reported an increase in grain sales were better 
off farmers as they have a grain surplus for sale and had twice as much 
cultivated rice land (Table 24). Hence, they already had a rice harvest sufficient 
to last 22 months on average and this increased by 4 months or 18%, on 
average. Their grain sales increased by about 300 kg – an increase of 12%.  
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These mean increases in rice self-sufficiency and sales reported by users of the COB 
and PVS varieties were quite large but agreed with the results of the Mother and 
Baby trials where the COB varieties often yielded an additional 1 t ha-1. The 
combined area of the PVS and COB varieties of a household would, in many cases, 
be about one third of a hectare allowing the reported benefit of an extra 300 kg in 
grain sales.  
 
The increases in rice self-sufficiency and sales reported varied by district (Table 25) 
and much of this could be attributed to the differences in variety use across districts. 
Farmers were not asked to relate the increases to particular varieties. Interpreting the 
data is difficult because most farmers who grew a COB variety also grew a PVS 
variety. As the PVS varieties were more widely used than the COB varieties most of 
the increases would be due to them and this would be particularly true in a district 
such as Rautahat where COB use was low. In Rautahat only 12% of the farmers in 
the household survey were COB users (Table 8) and all of the farmers reporting only 
an increase in food security were growing the PVS variety BG 1442 in the main 
season. In Banke more (i.e., 28% see Table 8) farmers used COB varieties and 
some farmers who grew Barkhe 1027 and Judi 572 and no PVS variety reported a 
benefit in food security. In Chitwan, those reporting an increase in grain sales were 
growing either BG 1442 or Sunaulo Sugandha.  
 
However, those who reported no increase in either sales or rice self-sufficiency, were 
better off than those whose rice self-sufficiency alone increased, but much worse off 
than those with increased grain sales. One possibility for these differences was 
differences in use of the range of varieties that were available (Table 26). Those that 
reported no benefits grew Swarna less frequently. 
 
Table 24: COB and PVS varieties (both main and Chaite seasons) and increases in 
rice self sufficiency and rice grain sales from a household survey of 344 users in 
2008 

  Response  
Responses Both rice  

self sufficiency 
and sales 
increased 

Only rice 
self  sufficiency  
increased 

Neither  
have  
increased 

Number of responses 128 139 77 
Response (%) 37 40 22 
Present rice self sufficiency 
(months)†† 

26 11.8  n.d.† 

Prior rice self sufficiency (months)†† 22 9.5 n.d.† 
Present rice seed sales (kg) 2646 - n.d.† 
Prior rice seed sales (kg) 2361 - n.d.† 
Livestock equiv 4.1 2.2 3.2 
Total grain (kg) 8916 3483 4107 
Grain per capita (kg) 1114 423 460 
Own land (ha) 2.0 0.9 0.8 
Cultivated rice land (ha) 1.8 0.9 0.8 
Mean of poverty index 1.3 0.7 1.0 
†Households who answered no  increase were not asked the questions relating to prior and 
present sales and  rice self-sufficiency. 
††how long rice would last if none were sold. 
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Table 25: Impacts on livelihoods of the COB and PVS varieties (both main and 
Chaite seasons) in terms of rice self sufficiency and rice grain sales by district from a 
household survey of 344 users in 2008 

District Both rice 
self sufficiency and 

sales increased 

Only rice 
self  sufficiency 

increased 

Neither 
have 

increased 
Kanchanpur 48 13 38 
Banke 18 62 20 
Nawalparasi 45 20 35 
Chitwan 54 8 37 
Rautahat 12 88 0 
Morang 48 48 4 

Grand Total 37 40 22 

 
Table 26: Use of COB and PVS varieties by the three categories of farmers, from a 
household survey of 344 users in 2008 

  Use (%)  
 Both rice  

self sufficiency 
and sales 
increased 

Only rice 
self  sufficiency  
increased 

Neither of these 
have  
increased 

Barkhe 1027 4 6 10 
Barkhe 2001 2 2 6 
Barkhe 2014 5 3 6 
Barkhe 2024 2 1 1 
Barkhe 3004 7 2 9 
Judi 572 2 6 12 
Sugandha 1 2 0 6 
Sunaulo Sugandha 24 7 23 
BG 1442 chaite season 41 26 36 
BG 1442 main season 27 40 23 
Swarna 21 10 0 
Pant 10 2 0 3 
Rampur Masuli 14 26 8 
PR 101 4 0 4 
Sample size 128 139 77 

 
 
Characteristics of users and non users 
Individual characteristics: The household characteristics of the 344 users and the 139 
non-users were compared (Table 27). Six household characteristics were used to 
make up the poverty index and neither of the two people-related indicators that were 
used showed a significant difference between users and non users.  There were 
significant differences among the two groups for two of the four natural and physical 
capital indicators (livestock ownership and food grain production per capita) used in 
the index. There were no differences for roof type or for tractor ownership as there 
was no ownership in the sampled households. 
 
There was a significant difference between the two groups (Table 27), in terms of the 
proportion of Dalits (where there were 5% more among the non-users). Nevertheless, 
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disadvantaged groups were highly represented among the users as well with 58% of 
them either Dalits or Tribal.  
 
On average, about 5% of the households were female headed but 17% of the 
respondents in the household survey were female as women were more often 
available for interview than men. The only other socio-economic parameter that had 
any indication that disadvantaged groups were more commonly found among the 
users was the slightly higher proportion of female-headed households in the users 
but this difference was not significant and could actually be an indicator of wealth if 
the male household head is in full time migratory employment. 
 
Table 27: Socio-economic traits of users and non-users of PVS or COB varieties 
from a household survey in 2008, with traits contributing to poverty index indicated  

 Category   

Socio-economic indicator  User Non-user Overall SED†† 

People related indicators     
Full time job holders (mean number)*** 0.5 0.5 0.5 0.05 
Unskilled seasonal migration (number)*** 0.04 0.07 0.05 0.04 
Persons migrating (mean number) 0.36 0.40 0.3 0.03 
Full time migrants (number) 0.03 0.03 0.03 0.01 
Persons migrating (mean months)† 9.4 10.4 9.7 1.4 
Female headed households (%) 5.5 4.5 5.2 6.5 
Household size (capita) 8.9 8.7 8.8 0.26 
Farm workers in household (number) 2.6 2.5 2.6 0.1 
Group:     
  Dalit (%) 6 11 7 2.4 
  Tribal (%) 52 50 52 5.7 
  Terain (%) 4 4 4 2.0 
  Brahmin/Chetri/Newar (%) 38 35 37 5.2 
Sample size 344 139 483  
Natural and physical capital related indicators  
Roof type:***  
  Thatched roof (%) 26 30 27 7
  Tiled/galvanised roof (%) 51 56 52 9
  Concrete roof (%) 23 14 20 6
Livestock equivalents (mean of index)*** 3.1 2.5 3.0 0.24
Tractor ownership*** 0 0 0 0
Food grain  production per capita 
(kg/person/year)*** 

690 580 660 47

Total food grain  production per household 
(kg/year) 

5640 4580 5330 374

Months of grain self sufficiency (no) 18.4 16.9 18.0 0.7
Proportion having own animal for traction (%) 51 52 51 39
Total land (ha) 1.3 1.1 1.2 0.08
  Total upland (ha) 0.05 0.04 0.05 0.01
  Total medium land (ha) 0.9 0.8 0.9 0.08
  Total lowland (ha) 0.3 0.2 0.2 0.04
Sample size 344 139 483 

***Element of poverty index (see Table below) 
†Mean months of those migrating. 
††Standard error of the difference between the means. Significant ones are indicated in bold 
font. 
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Poverty index: A poverty index was calculated (see ‘Methods’) based on the six 
indicators discussed above. The higher the score (maximum total score 23), the less 
poor households were. An analysis of variance showed that there were highly 
significant differences between the districts for the poverty index, P<0.001 (Table 28). 
The households in Rautahat and Banke tended to be poorer than average. The mean 
total poverty score was also significantly higher (P < 0.05) for users than non-users 
although the absolute difference was not large (Table 28). These relatively small 
differences were reflected in very similar distributions for the poverty index (Fig. 20) 
and in both the user and non user categories. No households had a score above 15. 
 
Table 28: Mean Poverty scores of users and non-users of PVS and/or COB varieties, 
by district 

  Poverty scores 
  

Significance District

District User Non- 
user 

Overall SE 
mean

SE 
difference

of 
difference 

rank 
for  
HDI 

Banke 5.2 4.7 5.0 0.24 0.34 Ns 30 
Chitwan 8.8 8.4 8.7 0.26 0.36 Ns 2 
Kanchanpur 9.5 8.8 9.3 0.29 0.42 Ns 35 
Morang 8.0 6.5 7.5 0.27 0.38 ** 11 
Nawalparasi 7.0 7.6 7.2 0.28 0.40 Ns 37 
Rautahat 3.4 2.6 3.1 0.26 0.37 * 68 
Overall 6.96 6.37 6.8 0.15 0.21 *  

Source:  Poverty index calculated from household survey data using the indicators shown in 
Table 14. 

* P< 0.05, P<0.01, ns not significant. 
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Fig. 20.  The distributions of the poverty index for both the user and the non user 

groups. 
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In the broader context, Nepal is one of the poorest countries in the world and is 142nd 
ranked from 177 countries (source for 2007/2008 data: UNDP Human Development 
Reports http://hdrstats.undp.org/indicators/26.html). The interventions were targeted 
within Nepal almost exclusively to the terai although there is use in the low hills. At 
the time the RNRRS projects were formulated, the average poverty and deprivation 
index of the UN was 0.47 both for all of Nepal (UNDP, 2002) and for the terai as a 
whole (on a scale of 0 for least developed to 1 for most developed). This overall 
average development in the Terai was only because a few districts are highly 
developed; of the 20 Terai districts, 14 were average, or below average, in 
development. Rautahat, the poorest district in the Terai has a population of over 
500,000 and was the fourth poorest district in Nepal. More recent UNDP data now 
show that the terai is now slightly better off on average than the rest of the country.   
 
Analysis by use of individual COB varieties. An analysis was made of the difference 
between users and non-users of Sunaulo Sugandha as this was the only variety with 
more than 30 users (Table 29) among the 344 household surveyed users of any PVS 
or COB variety. There were 53 users of this variety in the three districts where it had 
the highest use; Kanchanpur, Nawalparasi and Chitwan. The significant differences 
in the socio-economic parameters between the users and non-users (Table 29) 
reflected the adaptation of Sunaulo Sugandha for fertile medium and lowland 
conditions. On average the farmers that adopted Sunaulo Sugandha had more 
medium land and significantly more grain production. Nonetheless, these differences 
were not uniform across all three districts - in Kanchanpur the medium land of the 
users and non-users was the same (1.2 ha) and the per capita grain production of 
the users was somewhat lower (730 kg compared with 800 kg). 
 
Only the case of variety Sunaulo Sugandha was analysed because the sample sizes 
of the other varieties were too small and there were no significant differences. 
However, it is possible that some of the other COB varieties may also be adopted by 
households that differ from the non-adopting households for wealth indicators. For 
example, Barkhe 1027 might be expected to be adopted by poorer households with 
more upland but the sample size of 19 users was too small for a meaningful analysis 
as in any one district the sample size of users was very small.  
 
Table 29: Some major socio-economic indicators among users and non-users of 
Sunaulo Sugandha (among the 344 household surveyed users of any PVS or COB 
variety) in three districts, Kanchanpur, Nawalparasi and Chitwan, from a household 
survey in 2008. 

 Category 
Socio-economic trait User of 

Sunaulo 
Sugandha 

Non-user of 
Sunalo 

Sugandha 

SED† 

Poverty index 9.6 8.9 0.3 
Persons migrating (mean number) 0.4 0.4 0.05 
Total grain (kg per year) 6500 5130 670 
Grain  production  per capita (kg per 
person per year) 750 610 80 

Total land (ha) 1.1 0.8 0.1 
  Total upland (ha) 0.1 0.1 0.01 
  Total medium land (ha) 0.9 0.7 0.09 
  Total lowland (ha) 0.1 0.1 0.01 
Sample size 53 117  

†Standard error of the difference between the means. Data for significant traits are indicated 
in bold font. 
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Appendix 1: Districts in the Nepal terai with year of project entry and 
approximate seed quantities distributed by 2007.  
 

District† Rice 
area 
(ha) 

Year of 
entry 
(with 
few 

trials) 

Seed 
COB 

supplied 
(ha 

equiv.)* 

Seed 
PVS 

supplied 
(ha 

equiv.) 

Total 
COB & 

PVS 
(ha 

Equiv.) 

Intensity 
COB†† 

(%) 

Intensity 
PVS†† 

(%) 

Chitwan 33685 1997 680 242 922 2.02 0.72 
Kanchanpur 44365 2002 174 7 181 0.39 0.02 
Kailali 56700 2001 164 21 186 0.29 0.04 
Bara 55050 2004 120 9 129 0.22 0.02 
Mahottari 50320 2002 109 10 119 0.22 0.02 
Morang 95050 2002 94 46 140 0.10 0.05 
Nawalparasi 42652 1997 91 17 108 0.21 0.04 
Saptari 72600 2002 85 22 106 0.12 0.03 
Dhanusha 65500 2001 73 37 110 0.11 0.06 
Jhapa 95000 2002 59 39 98 0.06 0.04 
Sunsari 61775 2001 56 19 75 0.09 0.03 
Siraha 67700 2002 54 17 71 0.08 0.02 
Parsa 46706 2004 36 15 51 0.08 0.03 
Rupandehi 71500 2004 36 38 74 0.05 0.05 
Bardiya 34875 2001 32 32 64 0.09 0.09 
Rautahat 48951 2002 26 9 35 0.05 0.02 
Makwanpur 12230 2004 22 26 48 0.18 0.21 
Dang 38850 2002 21 6 27 0.05 0.02 
Banke 31840 2002 20 48 68 0.06 0.15 
Sarlahi 44215 2001 11 10 21 0.03 0.02 
Kapilbastu 70500 2002 11 51 62 0.02 0.07 
Mean 54289 2002 94 34 128 0.21 0.08 
† Districts ordered by the amount of seed distributed of COB varieties. Surveyed districts 

indicated in bold font. 
* Hectare equivalent = kg seed supplied/50 assuming a seed rate of 50 kg ha-1 
†† Combined NGO and DADO efforts to scale out PVS and COB varieties. Calculated as the 

percentage area covered i.e. ((ha equivalents/rice area in district in ha) * 100. 
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EXECUTIVE SUMMARY 
 
Fieldwork was conducted in 3 districts and 9 villages 
 
The issue of diversity and impossible attribution 

• There is extreme diversity within this case study. Each district visited has 
slightly different agro-ecological conditions and farming systems. There is 
ethnic and caste diversity with communities split between Tharus and Bahun 
Chhetris, some communities with a greater mix of Ray, Yadav, Muslims, 
Dalits, Janajatis, Adivasis and Bahun Chhetris and there is difference of 
economic status between villages even at times between villages close to 
each other. The differences are often linked to the quality of land, but also to 
the history of settlement and the differences between ‘migrants’ from the hills 
and ‘indigenous’ communities, though some communities like the Satars are 
in fact originating from India. This then makes it difficult to disentangle factors 
of influence in such a short study and small sample. But it also re-emphasises 
the need to target interventions at very local specific scales. 

• Districts have been exposed to outside intervention to different degrees of 
intensity. One of our villages in Nawalparasi too has seen a lot of activity in 
the last decade. This adds to the difficulty of attributing change and impact to 
one sole intervention. But all groups in other villages have mentioned 
changes and similar improvements in quality of life in the last 10 years which 
are due to electrification, the local work of Village Development Committees 
(VDC) combined with NGO work. The insurgency has also disrupted life in the 
Terai but it is difficult to measure what kinds of changes have resulted. 
Increased schooling has been reported everywhere because the number and 
the proximity of schools has increased in the last 10 years (hence decreasing 
education costs). There is however a difference between the poorer people 
who will use the local schools and the wealthier farmers who reported now 
sending their children to private schools. To some extent the same is true with 
health as rural health care facilities have increased and many people 
mentioned the existence of ambulance services. In some places women 
reported using ante-natal care and go to hospital for deliveries. 

• There is also diversity between the processes of seed introduction in different 
villages. In Naya Belani for example the seeds were distributed through the 
existing structure of the water user association, with the NGO having no 
knowledge and little control of the seed distribution process. In Badehara 
VDC the seeds were distributed through the Panchayat, but we also heard 
anecdotal evidence that the NGO technicians might have at times also 
distributed seeds and in ad hoc fashion to opportunistic farmers. In Rautahat 
there is a community seed production group which has facilitated access to 
good quality seeds. 
 

All of these factors make it impossible to attribute any one impact to a specific 
intervention at it seems that it is the combination of all these interventions that has 
generated considerable livelihoods changes. Even in villages where the level of 
project seeds use is considered low, similar changes have been reported. Therefore 
it is impossible to separate the impacts made solely by the RNRSS project 
intervention. Though there is little doubt that the new varieties have had an impact on 
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the farming system, the productivity and the levels of food grain self-sufficiency, it is 
impossible to attribute a clear scale for this impact even more so as farmers, during 
the discussions do not discriminate between  interventions and outcomes.  

 
 

Livelihoods changes and farming strategies 

• In most villages it was reported that younger people are no longer interested 
in agriculture because they see it as non-profitable livelihood strategy. Even 
better off farmers seem reluctant to invest in agriculture beyond what is 
necessary to ensure food grain self sufficiency and some surplus. Better off 
families are investing their surplus in better education, consumer goods and 
migration overseas. We only met 1 farmer who had recently bought some 
land to increase his farm size. If anything, landowners are more likely to give 
up land in share cropping. A number of factors can explain limited investment 
in farming and here we can only put forward some pointers which would need 
more careful scrutiny such as: cultural changes with the attraction of urban 
lifestyles (possibly many landowners left their farms during the insurgency), a 
lack (so far) of clear agriculture and land policy (will there be a land reform 
and if yes what form will it take?), the presence of the cheaper Indian market, 
the higher return of overseas migration. 

• During the preparatory field work exercises it was suggested that the 
increased yields of rice per household as a result of using   RNRRS COB 
and/or PVS rice varieties might entice farmers not to migrate, or to change 
their migration patterns. Given all the risks and costs associated with 
migration, a reduction of migration could then have been seen as a positive 
impact of increased grain production and a possible indicator for monitoring 
change.  Yet in the case of Nepal, changes in migration patterns are not 
necessarily a suitable indicator to measure quality of change (see detailed 
data in Annexe 2). We came across 3 migration strategies: the long term (2-3 
years) migration to the Gulf and other Asian countries like Malaysia, seasonal 
(or 1/2 yearly or longer) to India and seasonal in-country migration to 
Kathmandu. The factors affecting migration are a combination of wealth 
status and the capacity to invest in migration, the opportunity for local 
employment and possibly a cultural behaviour dimension. 
In most Bahun Chhetris communities across the sample, the higher the food 
grain self sufficiency, the higher the likelihood there will be a male overseas in 
the Gulf countries or in other Asian countries. If the household is able to 
invest in the migration costs then the cash return for the household will be far 
greater compared to the case of the person staying on the farm. Bahun 
Chhetris have also a tradition of migration as they migrated from the hills to 
the Terai and did relatively well socially and economically compared to the 
local indigenous groups. Households not self-sufficient in food grains 
(especially those with less than 3 months of food grain self-sufficiency) will 
complement the household income with off farm income, mostly local, 
occasionally in India but very rarely further afield. Poorer households can’t 
afford working visas for overseas migration. Migration aspirations might also 
differ culturally: in the tole of Juropani -6 Gwalduba (Jahpa district) dominated 
by ethnic minorities with great variation of food grain self-sufficiency only 2 
households were reported as having a male in Delhi. None of the food grain 
self-sufficient households had a male migrant overseas. But in Jambadi 
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Chowk (Jahpa District) most Bahun Chhetris food grain self-sufficient 
households had a male overseas, whilst only 1 of the Rai food grain self-
sufficient household in the village had a male migrating overseas.  
Only a couple of times some farmers mentioned that availability of land had 
decreased the need to migrate to India.  

• Women in all groups, including the poorest have all commented on the 
changes in their status within the household and the community. They 
reported that discrimination has decreased and that husbands are more likely 
to share some of their wife’s housework. They feel they are more aware of 
their rights and have been exposed to new ideas. This is mainly due to the 
Local Governance program (LGP) promoted by the Village Development 
Committee across Nepal but also to numbers of NGO programmes which all 
seem to have a women empowerment component. Credit schemes (as well 
as rural banks) are now very common across the sample villages which have 
reduced dependency on money lenders. Women labour involvement on the 
farm has also changed with the increased intensity of farming as the slack 
agriculture period has disappeared. Despite what women said however, wage 
discrimination is still rife with women getting ½ of the daily agriculture wage 
given to men for similar work. Though we held women’s groups FGDs in all 
villages in most FGDs women also came along. In Rautahat district, women 
especially in Tharu communities were in fact prominent coming to all 
meetings in larger numbers than men. 

• Land is a major issue in the sample villages. Farmers in different places face 
different constraints with land size and type of land (Upland, Medium, Low 
Land) which combined with availability of labour and access to irrigation are 
the major limiting factors for expansion or intensification; availability of seeds 
seems to play less of a role except perhaps for marginal farmers who 
mentioned purchasing expensive seeds of improved varieties as a problem. 

• Learning about agriculture practices has been for farmers at least as 
important as the introduction of new varieties of seeds. All groups in all 
districts have mentioned learning new techniques and ideas about practices 
as one major impact and change (if not the greatest). Even when farmers 
have stopped growing the variety of seeds introduced by the project they said 
that now are aware of the possibility of cultivating 2 rice seasons or to 
cultivate other crops. Farmers have in the past been seeking shorter duration 
rice varieties and the project intervention, by providing shorter rotation but 
also higher yielding varieties has increased opportunities and farmers’ 
interests. Farmers have integrated shorter duration rice varieties in their 
farming system. And clearly they have not stopped applying improved 
techniques such as soil fertility management or organic pest management. 
The awareness of the possibility of doing things differently has increased and 
changed the cropping patterns. 

• The choice of which variety to grow is dictated by a combination of factors: 
the availability of appropriate land (and access to irrigation), availability of 
good quality seeds, labour input and availability of markets, productivity, 
quality of straw (for fodder), taste and market price, resistance to pest and 
storability. 
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1. INTRODUCTION 
 
This report presents the results of the qualitative survey conducted in 3 districts in the 
Terai between January and February 2008. Originally the qualitative survey, labelled 
as ‘Method 4’ in the overall case study methodology of the Monitoring and Learning 
component of the Research Into Use programme, was conceived as a tool to 
complement the analysis of the other 3 quantitative methods applied by the case 
study team. The overall aim of the study is to document and explain impacts of the 
introduction of PVS and COB varieties in the districts on livelihoods and agriculture 
practices and to the extent possible get a measure of the impacts for the poorest 
sections of the community. It does not seek to measure the extent of impact – i.e. the 
numbers of households in the study districts using or affected by the technologies. 
 
Map 1: the location of the surveyed districts 

 
 
In order to understand the Nepali context within which this field study was conducted 
a few generic points are worth making. 
 
Nepal has only emerged recently from the violent decade of ‘the Insurgency’ which 
partly took its roots in the extreme social and hierarchical divisions themselves linked 
to landlessness and poverty. 
 
The society in Nepal is made of 59 ethnic groups, 4 castes and 39 sub-castes groups 
(Khadka 2009). The high caste groups of Indo Aryan origin, such as the Brahmin, the 
Chhetris and the Newars dominate the country politically and economically. The 
Janajati such as the Rai and Tharus, the Yadav and the Rajbanshi in our Terai 
districts, belong to the Tibeto-Burman language group. These groups, together with 
the low castes, or dalits also called ‘occupational castes’, consistently score lower on 
all the Human development index criteria. Whilst for example in 1998 the Brahmins 
had a Human Development index (HDI) of 0.441 (the national average (NA) is 0.325) 
and a life expectancy of 60.8 years (NA  55) or a literacy rate of 58% (36%), the 
ethnic groups from the Terai had a HDI of 0.239, a life expectancy of 50.3 years and 
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a literacy rate of 23.8% The dalits, had HDI of 0.295,  a life expectancy of 54.4 years 
and a 27,6% literacy rate (UNDP 1998). More recent data from 2004 shows 
improvement but the gaps between groups remain: whilst for example the national 
literacy rate is 53%, 75% of Brahmin, 60, % of Chhetris and 72% of Newars are 
literate, only 21.06 % or the Terai dalits are (UNDP 2004). 
 
In her monograph study of the village of Rajhar in Nawalparsi district, Rai Paudyal 
(2008) explains how migration from the Hills in the 1960s pushed indigenous ethnic 
groups like the Tharus and the Satars towards the south towards the Narayani river 
bank whilst the migrants, mostly Brahmin/Chhetris, occupied the better quality land 
north of the highway. Her study also highlights the differences between the migrants; 
a first group of people who left the hills tended to be better to well off, migrating to 
find opportunities in the newly malaria free Terai. Whilst the second group in the 
1970s was made of labourers working for the highway development. Dalits also 
came along with the first group as service providers for the high castes or as seeking 
employment. These differences explain the current correlation between castes and 
wealth status. However, farming remains the main occupation for all groups. 
 
Historically agriculture land has been unequally shared - with 40% of agricultural 
households accessing only 9 percent of the total agricultural land and owning less 
than ½ ha per household; while 6 percent controls more than 33 percent of the total 
agriculture land available. In the Terai typically a small farmer owns a bit more than 
1/3 of a hectare of land which is not sufficient to ensure grain self sufficiency and he 
will complement his income through wage work. A middle farmer who owns about 2/3 
of a hectare may produce just enough food depending on the land quality. A family 
with about 2 hectares would be considered as a landlord family and represent a 
minority in the village. Women do not own land and have to access land through a 
male relative in the case of widowhood. 
 
Interestingly, though land access and ownership is a major issue in a country where 
80% of the population is rural there are very few recent studies on the topic. 
Landlessness is an important factor of poverty in Nepal (Acharya 2004) as small per 
capita area of land make it impossible for most households to reach food grain self 
sufficiency all year around. There was an attempt in 1964 to reform land tenure by 
transforming share cropping into fixed rent contracts in order to increase access for 
the landless (Acharya 1999). This was strongly resisted by the landed groups and 
many of those who had managed to obtain such contract were subsequently evicted. 
Acharya (1999:2) has divided the share croppers into two distinct economic groups: 
the mixed-share tenants who own land and use share cropping as a way to extend 
their access to land - and the landless pure-share tenants who either rent the land or 
take it under share cropping arrangements.  
 
Land tenure arrangements in the Terai are changing in different ways in different 
districts. Where food grain sufficient households send labour overseas like in Jhapa, 
more land is becoming available for share cropping but the poorer landless 
agriculture labourers do not necessarily have enough initial capital/assets to even 
start share cropping. A share cropper needs animals for ploughing, seeds and labour 
and by definition extremely poor landless people do lack these initial assets. This is 

 66



quite typical of the situation of the very poor who are not even able to take up 
development opportunities. Agreements between landowners and share croppers 
also vary between places and landowners are not always agreeable to provide 
draught animals as part of their share of inputs. Landowners tend (but not always) to 
dictate which crop/varieties the tenant has to grow and landowners prefer quality 
over quantity and are not always choosing the most yielding varieties. For medium 
farmers the intensification of farming has meant that there is no slack season 
anymore and some have left share cropping to focus on their own land which now 
produces more and they are limited by labour availability in the household. In 
Nawalparasi and Jhapa, it seems landowners are looking keenly for share croppers 
but in Kapilsvastu farmers willing to find more land are struggling to find extra land. 
Share cropping however remains a vulnerable option as contracts are usually verbal 
and landowners, to avoid litigation of potential future claims tend to rotate their 
tenants between every 2 to 3 occasionally 4 years. Where share croppers are in 
demand they are in a stronger position to choose the type of land.  
 
However it is important to note that despite an increase in income poverty, human 
poverty has decreased in the country despite regional divergence. Acharya’s study 
(2004) of the last 2 decades of the 20th century confirms that poverty is foremost a 
rural issue and is predominant in the mountain region followed closely by the 
Western Terai and then the Eastern Terai which is not as poor as the western parts 
of Nepal. What has happened however is a dramatic improvement in education 
levels and health care across the country, partly thanks to the proliferation of NGOs 
since the beginning of the 1990s. This finding is confirmed by our data. 
 

METHODOLOGY 
 
It was originally envisaged that this study would be conducted by an independent 
academic researcher, as part of a wider contract, but this person withdrew their 
services shortly before the study was due to commence. Li-BIRD had been originally 
involved in the RNRSS project and therefore could be seen as biased partners. 
However, it was decided that their staff were professional enough to approach the 
work objectively, under Dr Marlene Buchy’s supervision. In addition, their 
organisational knowledge of the context would be very valuable in site selection and 
also in establishing contacts in the villages. It was also felt that from a learning 
perspective the field team would benefit from this exercise as they would be learning 
about livelihoods in more details and would also acquire some skills in qualitative 
field survey methods. In September 2008 Marlene Buchy met with the Li-BIRD 
partners in Kathmandu to discuss and refine the methodology and to select the study 
sites. In January 2009 the first field survey was conducted under the supervision of 
M. Buchy in Nawalparasi: the details of the timetable and process followed are 
included in Annexe A. Subsequently the team from Li-BIRD conducted more 
interviews in 2 more districts. 

 
Based on the field knowledge of the Li-BIRD staff and a concern to cover a range of 
agro-ecological as well as economic conditions, 3 districts were chosen. Nawalparasi 
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with a poverty index (PI) between 37-38, in Rautahat (PI:20-33) and  Kanchanpur 
(PI:63-74) by Li-BIRD 4 . Kanchanpur is also in the Far West of the Country, 
Nawalparasi considered a central Terai district and Rautahat as an Eastern Terai 
one. 

 
We spent one week in Nawalparasi district in order to fine tune the methodology and 
considered that perhaps 3 villages per district would be sufficient. The number of 
people to interview was left open and the factors for choice of villages and the 
numbers of people per village to interview are explained below. 

• The level of interest in the introduced varieties. The field staff categorise 
villages in to ‘high adoption villages’ and ‘ low adoption’ villagers which 
represent the level of interest in the varieties at the time of the project 
interventions;  

• The level of social differentiation in the village; the caste and/or ethnic 
heterogeneity of the village was an important factor to consider and so in 
heterogeneous villages we made sure all sections of the village would be 
involved, especially women, but we also made sure we had in our sample 
relatively homogeneous and heterogeneous villages; this is why in some of 
the villages we organised a larger number of group interviews  in order to 
account for caste and ethnic diversity; we wanted to see whether caste 
composition did play a role on innovations, based on the assumption that in a 
homogeneous village information might circulate more effectively; 

• Once in the field during the early interviews, key informants divided the 
community according to the number of months when the households are self-
sufficient in grains. This categorisation was then followed in all the other 
villages as a rough indicator of wealth status. 

 
Key informant discussions were used as the initial contact activity in the village to 
gather generic information on the village and to find help to identify and contact the 
possible different groups to interview subsequently. The Focus group discussion, a 
tool used to explore 1 specific theme at a time by a group of selected participants 
(between 6-7 maximum) was chosen as the preferred tool. Depending on the theme 
explored people were selected on their gender, class or caste or in relation to their 
professional status (traders or shop keepers for example). A mixed group (men and 
women) was also acceptable. In the field, the availability of people also dictated to 
some extent who took part to the discussions. 
 

                                                 
4 Note: the higher the PI the lower the poverty level. PI: PI was calculated by Central Bureau 
of Statistics (CBS) Nepal and ICIMOD using the data from CBS.  
CBS/ICIMOD (2003). Districts of Nepal Indicators of Development update 2003. Kathmandu 
Nepal: Central Bureau of Statistics, International Centre for Integrated Mountain 
Development. These categories of poverty are the same used by the quantitative work. It 
would have been better to use PI at the VDC or household level but these are not available. 
These indexes were calculated on the overall poverty features of that particular district and 
though there is disparity between villages with some villages richer than others, within the 
district a lower PI indicates a higher overall poverty level.  
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Though the discussions were open ended and touched on different aspects, overall 
between the groups we attempted to cover a number of core topic presented in Box 1. 
These topics had been identified during the meeting in September by the field team 
as being relevant to the context. 
 

Box 1: core topics covered by the survey 
 
Changes in livelihoods 
a. quantitative changes like increased food grain self sufficiency or yield, 
increased trading etc., with a focus on meaning:. For eg: What does an increase 
in grain self sufficiency mean for the households? Does it lead to consumption 
changes, to more sale and increased cash flow, does it result in shortened 
migration?  
b. qualitative changes which would cover aspects like diversification, changes in 
the farming system. Here changes refer more to transformations (which can be 
small ones): has the livelihood strategy changed? Are people growing new crops 
or investing in irrigation? 
 
Community empowerment 
c. access to resources (seed, information services): Have the dynamism of the 
villages and the new livelihoods increased villagers’ awareness of their rights, 
encouraged them to seek services from existing agencies? Are government 
agencies being accessed more?  
d. Learning and knowledge: this relates to the influence of the COB and PVS 
processes in the villages. Have some farmers simply adopted the new seeds or 
have they also learnt something about the innovation technology. Have they 
become keen innovators? Have they innovated in other sectors of their farms? 
Has their willingness to innovate increased? 
e. networking, new organisation developments: There have been signs in some 
places of villagers-lead new credit organisations. Is this a common pattern? How 
does it work? Who is left out? Who leads these organisations? Are villagers 
extending new networks outside the village with new partners (traders?, 
government offices?) 
f. changes in Land tenure and share cropping arrangements: this is potentially a 
very important are of change which will affect mostly men as they are de land 
owners and the decision makers. Changes in tenure may benefit new groups 
traditionally excluded or it may increase their marginalisation.  
 
Sustainability 
g. livelihoods: Outstanding problems/issues (related to agricultural/farming) in the 
village that may be threatening sustainability; Who can do what to mitigate the 
given problems/issues in order to ensure sustainability? 
h. Environment: has environmental sustainability been compromised?  At what 
cost can sustainability be maintained? 

 
In Nawalparasi we visited 3 villages; Naya belani, Arghueli (considered by the LI-
BIRD team high level of use villages) and Koila Pani (considered a low level of use 
village). The level of use refers to the level interest at the time of the intervention 
when the new technology was introduced and tested, not necessarily to the current 
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level of use. In each village we held an initial meeting with key informants. The aim 
was to get a general picture of a change in the village but also understand the social 
and ethnic composition of the village. On the theme of livelihood changes we took 
care to ensure that FGDs compositions represented gender differences, ethnicity, 
economic and land ownership status, level of use  or not, with a possible focus on 
some varieties of crops.  
 
Table 1:  Number of FDGs conducted with different groups in different villages 
 

 Key 
Informants 

Mixed FGDs Men FGDs Women 
FGDs 

Naya belani 1 5   
Argueli 1 3   
Koila pani 1 (18)    
Bhediyahi-3 1 (10)  3 (7-6-6) 1 (11) 
Dumariya-2 1 (6)   3 (5-6-5) 
Kanakpur 1(39)    
Sundarpur 1 (14)  3 (6-6-6) 1 (7) 
Krishnapur 1 (10) 3 (5-7-8)   
Baghphant 1 (9)    

Note: The numbers in ( ) indicate the number of people who attended the meetings 
 
In Naya Belani Village we met at the water supply project office with a group of key 
informants, members of water community groups. We explored generic issues about 
the village: existence of community organizations, farming system including a focus 
on distributed seeds, seed dissemination and access, food security, social and 
economic change.  We identified 6 possible groups for in depth discussion: 1 group 
of Darai farmers, 1 group of Kumal farmers representing minorities (Darai and Kumal 
representing the dominant ethnic groups apart the Bahun Chettris), 1 group of 
women, and 3 groups of farmers (mixed castes and ethnicity) with 3 levels of food 
grain sufficiency: full self sufficiency with possible surplus; self sufficiency for 6 
months and for less than 6 months, which covers roughly 85% of the households. 
The remaining 15% are landless and are not involved in agriculture production, but in 
services or in non-farm employment. 
 
In Arghueli we held a FGD with a group of women, a group of food grain self 
sufficient households, a group of households with 6 months of grain self sufficient 
and 1 group of households with 3 months or less of food grain self-sufficiency. The 
last FGD was shortened due to the start of a fire in a nearby straw bale which 
mobilised the whole village and we had to leave. Argueli is a Tharu village so ethnic 
heterogeneity was not an issue. 
 
Koilapani is a village considered as a village with a low level of use. As we wanted to 
understand the cause for the low use we held only one group discussion with a key 
informant group. This is a village where seeds have been distributed but where 
uptake has been low. The discussion had a similar focus as in the other villages but 
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with the aim of understanding why farmers do not grow much of the distributed 
varieties 

In Rautahat too we identified 3 villages, following the same principles. Bhediyahi is a 
heterogeneous village made of Dhobi, Dusar, Muslim, Rai and Yadav people.  
Dumarya is a village almost 100 % Bahun Chhetri and Kanakpur is a heterogeneous 
village with low levels of interest in the seeds and only a key informant meeting was 
conducted to understand the reasons for the low level of interest in the seeds. 
 
In Kanchanpur we also chose 3 villages. Singpur was chosen because of the high 
level of use of some COB varieties in the villages as highlighted during the household 
survey. Sundarpur was selected because this is where Li Bird started to distribute the 
seeds and more farmers were growing more PVS varieties in the village as 
compared to COB varieties. Baghphanta was chosen as a village where seeds had 
been initially distributed but villagers had stopped growing these varieties and 
therefore only a key informant meeting was conducted. 
 
In the 3 villages we followed the same process as in Nawalparasi and Rautahat. 
 
Out of all these villages, only Sundarpur, Bhediyahi and Argueli were also covered by 
the quantitative survey. This is explained by the fact that for the quantitative survey 
villages were selected randomly whilst for the qualitative work we decided to target 
villages which would be representative of a combination of factors as explained 
above. 
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FINDINGS 
 

Nawalparasi district 
 

c. Changes in Livelihoods 
The village of Naya Belani is situated about 1 mile from the national highway and is 
linked to the tarmac road by a mud road. Out of 280 households or so, about 20 % 
are considered by the group of key informants as food grain self sufficient throughout 
a year, 53% food grain self sufficient for 6 months or more and 27% food grain self 
sufficient for less than 3 months per year.  The village has been influenced by a fairly 
high number of interventions, schemes and programs (like a FINIDA water supply 
community project) and the overall situation has improved. There are a number of 
other Community Based Organisations or community projects like Community 
Forestry (2 years old) a farmers seed group (mostly for vegetables) supported by the 
Agriculture department, a village development program, a women empowerment 
program, an irrigation program, a goat rearing program and a credit and saving 
scheme. 
 
Other villages too have seen noticeable livelihoods changes (see Table 2 & in 
Annexe Table 11). 

• Long term migration (to Malaysia) of 1 male family member is common in 
Naya Belani; seasonal migration less so. Remittances play an important part 
of livelihoods improvement. There are employment opportunities at the local 
distillery and for the poorest this is a better option as the work is guaranteed 
all year round (as opposed to seasonal agricultural work). 

• All the groups in the 3 villages mentioned an improvement in nutrition with an 
increase in number of meals per day. In Naya Belani, women said that they 
used to eat twice a day and eat meat only during religious festivals. Now they 
have 3 meals per day and have meat 4 times per month. People belonging to 
Tharu and Kumal ethnic groups said that their nutrition has improved. Five to 
ten years ago, they took only rice for lunch and dinner but now they take tea 
in the morning, take rice, beans and curry for lunch at 10am, take snacks- 
bread, fried maize and others during daytime and take rice, curry and dhal for 
dinner. They are aware of their health so do not take stale food, which might 
cause disease such as cholera or dysentery. 

• Everywhere people mentioned that overall they now have a more diversified 
diet because of vegetable production as well as the diversification of beans 
and lentils. 

• It seems that in the last 10 years the costs of social events has decreased 
with less onerous celebrations during festivals or funerals, noticeable 
decreased alcohol consumption have left households with less cash flow 
difficulties giving them a sense of being better off. 

• One of the impacts of changes in the last 10 year (which everyone has 
commented on) is on the schooling of children which has been actively 
encouraged through awareness campaigns and is now more possible 
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because of better income. Women confirmed that nowadays they do no not 
differentiate between boys and girls and send children to school earlier and 
keep them there longer. 

• Women also commented on their increased awareness about their rights and 
involvement in village affairs. This is largely due to the VDC support women’s 
empowerment program. 

• Cash flow is better organised and controlled by villagers through savings 
groups. Savings that the farmers collected from members are circulated 
amongst the members of the group. In case of emergency it can be used by 
needy people. One key informant of Naya Belani VDC mentioned that they 
utilized their savings during construction of the drinking water project. Before 
there were saving groups in the village people used to depend on landowners 
and business people for credit.  

  

Table 2: Examples of changes in the last decade mentioned in Naya Belani  
  
List of 
changes  

Extent  Causes  

Health ++ - Construction of health post nearby  
- More medical centre and pathology labs are built 

in the village. 
- People know that health is wealth (health is more 

important than money). 
- Women make use of ante-natal care and deliver 

at hospital and with the help of  women health 
worker 

- Drinking water project in the village. 
- Good sanitation (toilets were made in the village) 

Education ++ - Primary, lower secondary, secondary schools 
have been built in the village. 

- Social pressure increased for parents to send their 
children to school 

- Educated people teach the parents about the 
value of education. 

Awareness +++ - People think that both boys and girls are 
inseparable for development (development 
activities hinder if any of them are beyond). 

- For making decision, there should be participation 
of both male and female. 

- Pregnancy cases should be done at hospital not in 
home by little known health work. 

Nutrition  ++ - Most people now seek quality rather than quantity 
- timely meals rather than haphazard eating 
- eating of curry, beans and salad along with rice  

(not just chilly) 
Co-operation  +++ - Because of saving and credit groups, there is a 

developed faith in the ‘we’ ( people think they can 
do if they unite themselves) 
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- Drinking water project made people work for 
community 

Infrastructure 
development  

 - Construction of roads and subways  
- Increased in the number of vehicles in the village 
- Construction of permanent toilets  

 
 
d. Changes in Agriculture 

• There are significant changes in the farming system in Naya Belani VDC.  
Five to ten years ago, villagers grew only one crop of rice in the main season. 
Nowadays, thanks to the introduction of shorter maturing varieties and the 
availability of seeds through DADOs and Agrovets, farmers also grow spring 
season rice and winter season crops like wheat, buckwheat, beans, pea and 
lentils. This means that farmers have integrated more diversified crop rotation 
in their system. They are interested to grow more produce on the same piece 
of land and want to increase their food grain sufficiency. From the 
broadcasting of seeds in the fields, farmers have started to plant seeds. They 
now use chemical fertilizers in case there is insufficient availability of farm 
yard manure. To decrease the infestation of insect-pests in the fields, farmers 
spray their crops. For maintaining soil fertility, green legume crops are used 
during crop rotation. Production has increased per land unit but also overall 
as fallow periods have decreased (see table 3) 

 
 
Table 3: Examples of agriculture related changes in Nayabelani  
 
Agriculture 
changes  

Extent Causes  

Improved Seeds +++ - higher yield /unit of land 
- Farmers prefer disease resistance, 

insect-pest resistance and non lodging 
rice varieties 

- Purity is another factor 
Broadcasting to 
transplanting 

+++ - Technological change 
- Increased awareness 

Fertilizer use ++ - Need to maintain increased yields 
- Avoiding crop failure  
- Farm Yard Manure was not sufficient in 

the farm. 
Irrigation facilities + - A few irrigation channels have been 

made in the village 
 

• .The combination of new varieties of rice, better agriculture practices 
especially for maintaining soil fertility and for some farmers an increased 
access to share cropping, have had an impact on food security. For farmers 
who were already food secure this has meant the possibility of selling a 
surplus and for others it has extended the period of food grain self sufficiency 
usually by 2-3 months depending on land size. But it seems everyone 
including the poorest have seen production increase. Table 4 shows for one 
FGDs of ethnic minority men, how their grains self sufficiency has increased 
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and the causes the farmers attribute the increase in self sufficiency to. The 
results confirm that farmers are as likely to attribute changes to agriculture 
practice improvements and to increased access to land as to the qualities of 
specific grain varieties themselves. 

  
Table 4:  Causes of the increase of months of grain self sufficiency as identified by 
farmers in Naya belani 

Farmers  Months of 
grain self 
sufficiency in 
the past 

Months of 
grain self 
sufficiency 
now 

Varieties 
grown  

Causes for 
increase as 
identified by 
farmers 

Phulmaya Kumal 3-4 More than 6  - Improved 
varieties  

- Proper use of 
fertilizer 

Krishna Kumal 5-6 8-9  - Good 
management 

- Fertilizers  
Naresh Stha 6-7 8-10  - More 

supervision  
Nar Bdr Derai 6-7 More than 7 Sabitri, 

B3004 
 

Kausilla Derai 5-6 6-7 Ch45, 
sabitri  

 

Dew kumari Stha 6-7 9-10 BG1442  
Man Bdr kumal Little 

production 
almost 
landless 

5-7 Barkhe30
04,Ch45 
and 
BG1442 

- Shared 7 
kathas of land  

Indra Bdr Malla 5-6 6-7  - Shared land 
Barkhe 3004, BG 1442 are RNRSS varieties 

• Seed storage of rice and availability of seeds differ between respondents with 
some storing the seeds from one year to the next some not. Some villagers 
are concerned about the purity of seeds and the decrease in quality or don’t 
store seeds for the following year as seeds of varieties they grow are readily 
available on the market. With increased literacy levels and awareness, 
villagers seek good seeds that yield more. But not all farmers are sufficiently 
well off to purchase seeds as some Argueli farmers mentioned. 

• Because of other socio-economic changes, agriculture labourers have been 
more and more difficult to find and thus the percentage of share cropping has 
increased allowing landless and small land holders to access more land thus 
also increasing their production. Usually farmers prefer to rent the land as 
they gamble that they can try to increase the production and have to pay only 
a fixed pre-agreed rent. Landowners however prefer share cropping as they 
will get the grain and the straw (for the livestock), which always leaves them 
the option to generate cash if needed. Rent provides only cash. In Naya 
Belani, it seems the quality of land offered to other farmers for share cropping 
is good, partly because the current market is demand driven. However tenure 
remains insecure and never lasts more than 3-4 consecutive years which acts 
as a deterrent for land management. Landowners sometime dictate which rice 
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variety should be grown and their preference always goes to Sabitri because 
of its taste and better market price. In Arghueli the situation is different in that 
the demand for land is higher and therefore landowners can choose which 
land they share (usually rain fed upland) and at times dictate the varieties 
tenants should grow. Landowners prefer other varieties like Basmati, 
Malaysia and Mansuli which are not COB or PVs varieties. 
 

Box 2: One farmer’s story; 

Naresh Shrestha is one of the young and hard working farmers who lives in Naya 
Belani VDC with his family members. He belongs to a 6 months food grain self-
sufficient household. He said that he has only 5-6 katthas (1) of land in which his 
father used to grow only main season rice and the production was only 7-8 muri 
(3.5-4 Qintals (Qtls)). There were not good irrigation facilities before. But now 
Naresh can produce 6-7 Qtls during the main season and the same quantity 
during the spring season too. In winter, he grows maize, wheat and beans in the 
same fields so he told us that he can have a bumper production from the same 
piece of land. He also reiterated that they eat at least 4 meals a day instead of 
only 2 meals. When asked whether he could become food sufficient for the whole 
year from the same piece of land, he answered : ‘yes we could. It is possible if we 
adopt vegetable farming which generates cash and it is also possible through 
crop rotation practices: rice-vegetable/wheat/maize-spring seasoned rice.’ 
 
1 kattha = 3.333 sq metres ( 1 bigha = 20 Katthas) 
1 muri = ½ quintal (the muri is a measure of volume, the weight of which differ 
between crops) 
1 quintal = 49kg (for rice only) 

 

• The choice of which variety to grow is dictated by a combination of factors: 
the availability of appropriate land (and access to irrigation), the availability of 
good quality seeds, labour input and availability of markets, productivity, 
quality of straw (for fodder), taste and market price, resistance to pest and 
storability.  Based on a number of discussions with farmers groups, table 5 
shows how farmers compare the varieties and it highlights that farmer’s 
choices are based on a number of factors.  

 
 
Table 5: Pair wise comparison of PVS/COB varieties and most commonly used 
varieties 
 
Varieties  Attributes  Limitations 
Barkhe2014  
vs Sabitri 

- Suitable for medium land  
- Medium season variety 

(120days) 
- Need less fertilizer than sabitri 

rice 
- More tasty and high milling %. 

- Not suitable for high water 
stagnating condition like 
Sabitri, so farmers did not 
continue to use it 

Barkhe3004  
vs Sabitri 

- higher yield than Sabitri 
- suitable for low land variety as 

sabitri does 
- longer straw than sabitri 

- does not expand during 
cooking  

- not tasty enough as Sabitri 
rice  
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- high milling %  
- threshing easier  than sabitri 

variety  

- more problem  of lodging  
- coarse grain variety fetching 

low market price 
- longer season variety than 

Sabitri 
Sunaulo  
Sugundha (SS)  
vs Anadi  

- Cab be used to substitute other 
rice varieties grown for eating on 
special days like Anadi  

- High market price 
 

- Straw is long but not good 
enough for mats  

- More insect pest infestation 
than Anadi rice  

- Farmers said that SS has 
comparatively less yield 
than sabitri and mansuli rice 

- Marginal farmers’ do not 
grow as they prioritise 
quantity over quality. 

BG1442 vs 
CH45   

- More yield than leading variety 
(CH45) 

- More tasty than CH45 
- Seed is easily available in the 

market 
- Can be grown both main season 

and spring season rice(grow as 
main season for seeds only) 

- less straw for cattle  
- threshing is difficult as 

compare to leading   variety 

Swarna - more yield than leading varieties 
like Mansuli, Sabitri 

- not uniform ripening is the 
cause of failure of Swarna 
rice in Nayabelani VDC 

- late variety  
- not as tasty as Sabitri and 

Mansuli  
OR vs Sabitri -  tastier than Sabitri rice  

- easier to thresh than Sabitri rice 
- higher yield too 
- less production cost (RS 1300 

less ) than sabitri rice, which 
require more cost during 
threshing. 

- less weight than Sabitri rice 
- one becomes hungry after 

a shorter time (faster 
digestibility?).  

Note: Compilation from FGDs.  Barkhe, Sunaulo Sugondha (SS) and BG varieties 
are RNRRS varieties 
 
 
Rautahat district 
 

c. Changes in Livelihoods 
 

Overall the reported changes are the same as in Nawalparasi district.  

• The food grain sufficiency has improved for all households by more or less 2 
months (which is lower than reported in Nawalparasi) and which has had 
direct impact on diets. 
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Like mentioned in Nawalsparasi, people’s diet has diversified and food intake 
increased. Where people used to eat rice twice per day for lunch and dinner 
with beans and curry, they have added tea and few items like bread, biscuits 
for breakfast, rice, beans and curry with pickle for lunch and a light afternoon 
snack with tea followed by a full meal with rice, beans, curry for dinner. 
People are also aware of the nutritive value of leafy vegetables to fulfil 
vitamins, minerals and iron requirements. They used to eat mostly potato and 
radish curries but now they also take a variety of vegetables in their diets.  In 
Bhediyahi -3 people eat meat once a week now as opposed to only on rare 
occasions before. In Dumariya however everyone is vegetarian, according to 
the key informants but it is as a result of cultural choice rather than necessity. 

• Similar changes as in Nawalparasi in education, health and awareness (see 
Table 6) have also been reported in the district with more children going to 
school to higher standards and the access to and use of healthcare having 
equally increased. 

• Dumariya has a cooperative and credit/saving groups mobilising the great 
part of the village. Interest rates however remain prohibitive at 12 to 18 %. 
The membership of the cooperative at 100NRS/share /member is also likely 
to exclude the poorest. The Krishna Pranami Mahela Sahakari Sasthan was 
established in 2005 to promote seed production and marketing. There is also 
a women saving group, a livestock development group and a children and a 
youth club promoting health and education awareness. 

But the key informants of Bhediyahi reported that there is no active group in 
their village which again highlights the differences between fairly similar 
communities. 

 
 
Table 6: Summary of changes in the last 10 years in Bhediyahi  
 
List of changes  Extent  Causes  
Health + - Construction of health post near by the village. 

- People are little bit aware about health but not fully 
aware about it (Most of households do not have 
toilets in their house) 

Education ++ - Primary school been built in the village. 
- Most of the parents send both of their children to 

school, except for 1-2 households 
- In Dumarya, new secondary school built nearby 

Awareness ++ - People think that both, boys and girls contribute to 
development and that development activities are 
hindered if any of them lag behind 

- Now females are also can speak in front of outsiders 
- Pregnancy cases should be dealt with at health 

posts and hospital rather than by little known health 
worker. 

- In Dumarya there is an increased awareness of the 
advantages of cooperation through group work 

Nutrition  ++ People take more nutritious food items than what they 
used to eat before. 

Co-operation  ++ - More than before  but not enough  
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d. Changes in Agriculture 

 
One of the noticeable differences in the visited village is the importance of milk 
production. In Bhediyahi-3: out of 125 HH, 50 produce enough milk to cover home 
consumption and 30 sell surplus (between 1-5 litres @ 18NRS/L)  
 

• Villagers reported dramatic changes in the farming system in Bedhiyahi VDC. 
Five to ten years ago, villagers only grew one crop of rice during the main 
season as well as wheat and maize. The land remained fallow during the 
spring season but now they grow one spring season rice–BG1442 which is 
the main source of income for the villagers. Some of the villagers repeated 
that the introduction of BG1442 in the village not only increased yields but 
also provided jobs for the villagers during what used to be the fallow period. 
Now farmers are able to grow three crops on their land. Farmers also grow 
mustard, lentils and other legumes once a year in crop rotation.  

• When farmers grow the same variety of rice the following year, they do not 
store seeds from the previous harvest but they buy new seeds from nearby 
market in Bedhiyahi, Gaur, from the seed production groups in Dumariya tole 
and sometimes from Bairgania (India) for varieties like sona masuli as the 
price is lower there. Mostly they take seeds from DADO Rautahat, and Agro 
vets nearby their village. Some villagers source seeds from relatives and 
neighbours as well. The establishment of the production group, Shree Krishna 
Pranami Mahela Biu Bizan Sahakari Sasthan in the village of Dumariya-2  
has improved access to seeds for the villagers. Now the group is able to 
produce seeds of many varieties of crops like rice and wheat in the village. 
They market their seeds to the neighbouring villages, districts and sometimes 
to India too. They can get necessary technical support from DADO and NGOs. 
Therefore the villagers do not have issues about access and late availability 
of seeds and instead they supply quality seeds to the other adjoining villages 
through the Agro vets and businessmen. However in cases where they have 
wanted to produce improved varieties for crops that they did not grow before, 
there have been at times problems of availability of quality material linked to 
the political instability as road blocks and strikes slow communications down. 

 
 
 

Table 7: Examples of agriculture related changes in Bhediyahi  
 
Improved Seeds ++ - Need higher production /unit of land 

- Farmers prefer to disease resistance, insect-pest 
resistance and non lodging rice varieties 

- Purity is another factor 
Irrigation facilities + - Few new irrigation channels have been made in 

the village 
Fertilizer use ++ - Need more production 

- Need of crop  
- Crop failure  
- FYM was not sufficient in the farm. 
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• Farmers reported that their knowledge about soil fertility and productivity has 
increased Instead of a haphazard use of chemical fertilisers; they are now 
applying fertilisers in split doses as required in minimum amounts. The people 
in Dumariya -2 say that the excessive use of chemicals on vegetables not 
only deteriorates the soil and the moisture conserving ability but it is also 
harmful to human health. So they are growing organic vegetables in their 
home garden to meet family requirement. Farmers are learning and 
transferring new technology within and outside the village. Thus farming 
system in this village is better than what we observed in neighbouring villages 
and other districts. It is difficult to say what is the main cause for this situation 
but it is possible that the seed production group creates a synergy within the 
village and people become more dynamic and more information circulates. 

• Farmers in Bhediyahi attributed the changes in agriculture to the combination 
of the introduction of new rice varieties such as BG1442 together with 
increased irrigation facilities and fertiliser use. Table 8 shows that all the 
farmers interviewed have seen an increase in the number of months when 
they are food grain secure and some of them have partly attributed this to the 
introduction of BG 1442 in their farming system. All farmers have mentioned 
the role of improved seeds. 

 
Table 8:  Causes of the increase of months of grain self sufficiency as identified by 
farmers in in Bhediyahi 

Farmers  Months of 
grain self 

sufficiency 
in the past 

Months of 
grain self 

sufficiency 
now 

Varieties 
grown 

Reasons for 
more months 

Ram Narayan 
Ray yadav . 

8-9 12 BG1442, sona 
masuli, kanchhi 
masuli and 
Rajala  

- Improved 
varieties  

- Introduction of 
BG1442 

- Proper use of 
fertilizer 

Meni Ray 
Yadav 

10-11 12  
and more  

BG1442, 
chaina4, sona 
and kanchhi 
masuli  

- Proper use of 
irrigation 

- Fertilizers  
- Introduction 

of improved 
seeds  

Mangal Ray 
Yadav  

 Less than 6  More than 
6 

BG1442,Chaina4
,Chaite4, sona 
masuli and 
kanchhi masuli 

- Introduction of 
BG1442 in the 
village  

- Irrigation 
facility   

Jitan Ray 
Yadav 

6-7 More than 7 Sona masuli and 
kanchhi masuli, 
and BG1442 
during spring 
season  

Same as above  

Nagindra 
Yadav 

5-6 8-9  Kanchhi, sona 
masuli and 

Same 
technology as 
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BG1442 above  
Jhapsi Ray 
Yadav 

8-9 10-11 BG1442, sona 
masuli, pusa 
basmati , 
satthi(6o) 

Improved rice 
varieties 
Irrigation 
facilities  
Fertilizer use  

Munilal Ray 
Yadav 

2-3 6 Chaina4, sona 
masuli  

Improved seeds 
Fertilizers and 
chemicals  

Balhusean 
Miya 

 Less than 3   More than 
3 

Sona masuli, giri,  
BG1442 

Change in 
cropping 
system, 
Introduction of 
improved 
varieties 

 

Kanchanpur district 
  

c. Changes in livelihoods 
 

The visited villages are dominated by Chaudhary people closely followed by Tharus. 
Dalits and Bahun Chhetris are in minority, but overall the changes reported are the 
same as in other districts. Diets have improved with more focus on greens and 
protein intake and there is more cash for festivals and weddings. Electricity and 
gravel roads have also improved quality of life and most people use mobile phones 
for communication. NGOs have also worked on awareness raising around HIV/AID 
stigma as well as caste discrimination which people say, as a result have decreased. 
 
The village of Krishnapur is an active community with 5 village groups. The Sayatri 
seed production group is a male only group with 33 members which also mobilises 
credit and offers credit at 12% interest rate. There are 2 women only savings groups, 
one anti natal care female group and one mixed social club which involves 
awareness development and social activities. All these groups were formed in the 
last 10 years. In Baghphanta there are two income generation activities groups 
focused on raising fish in 23 fish pounds as well as a pig rearing group. These 
groups also act as savings and credit groups with interest rates varying between 18% 
for group members to 30% to outsiders. Interest rates are highly variable between 
places and can reach up to 40% and sometimes higher. 
 
A number of people in the villages also mentioned being greatly affected by the 
insurgency. Road blocks affected school attendance, restricted timely access to 
seeds and fertilisers and increased prices of inputs. Some people lost land as the 
government requisitioned some land without compensation. It is a problem for these 
people and it is not clear from the data what the implications are. 
 
Migration patterns differ between villages. In Baghphanta were only half of the 
households are food sufficient, about 10 % of households have a migrant overseas 
(Malaysia, Saudi Arabia, Afghanistan) these are mostly Bahun Chhetris. About 50 of 
households (out of 200 in total) have sent a seasonal migrant to India. In other visited 
villages migration seems to be marginal. 
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d. Changes in Agriculture 
 
Farmers have adopted short rotation varieties as it increases possibility for further 
crops. They have also reported changes in agriculture techniques such as increasing 
the spaces between rows of rice. 
 
Table 8 shows that though the villages surveyed are relatively close to each other 
farmers tend to grow quite different varieties of rice. This is partly due to the different 
types of land and more low land is available in Sundarpur than Krishnapur. More 
importantly there is an Agriculture training centre located in Sundarpur. In Krishnapur 
there is a Community based Seed production group which also produces some of the 
COB and PVS seed varieties. Yet despite the presence of seed growing groups most 
farmers tend to store their own seeds for the following year which was not the case in 
Rautahat. Seeds on the market are expensive and farmers exchange seed through 
barter but also give seed as gift to friends and relatives. Some also buy their seeds in 
India. 
 
Table 9: Crops grown in surveyed villages 
 
Villages Crops 
Sundarpur 
 

80-85% grow Sarju 52 
10% grow BG1442 (a project variety) and PR101 
Local varieties of Lentils and Chick peas 

Krishnapur Sarju 52, Sabitri Hardinath and B3004 
Also wheat such as Achu, NL 297, Gautam and NL251 
Local varieties of Lentils and Chick peas 

Baghphanta Pant 4- Jaya, Sarju 52, MT, BG 1442, Jhapali, Mansuli 
Chaini and PR 101 
Local varieties of Lentils and Chick peas 

 
 
Share cropping seems widespread: landowners with surplus land (over 1 bigha) see 
it as an opportunity to increase their income to cover recurrent expenditure such as 
education or labour costs on the farm; and for land poor people it is an opportunity to 
increase production. It is however difficult to get some approximate figures as some 
farmers who rent out their land to share croppers may be counted as share croppers 
as well. 
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CONCLUSION: IMPACT AND ISSUES OF RNRRS TECHNOLOGY 
 
Methodologically a straight forward evaluation assessment is impossible as no base 
lines were conducted by Li Bird at the time of the seeds release and no record was 
kept about who got seeds from who and when. So it would be advisable in the future 
to document more carefully the processes supporting the introduction of new 
technology, but also to agree on a short list of carefully chosen indicators of change. 
 
As already mentioned it is also impossible to clearly attribute specific impacts solely 
to the introduction of the new rice varieties as many other interventions occurred 
during the same period. Nevertheless, though it is impossible to quantify, it can be 
safely claimed that the introduction of new rice varieties with shorter rotation (some of 
them RNRSS related), and spring rice varieties have allowed an increase of the 
overall food production per households of as well as productivity per unit of land. 
However given the small acreage of land available to most households these 
increments will always have a limited impact. An increase of grain to satisfy food 
needs in a household by 2 months can be crucial at the household level but for most 
small farmers it will never result in a drastic change of the farming system or 
livelihoods opportunities. Land availability and suitability are major constraining 
factors in Nepal and though science and technical improvements are necessary and 
will help, they will never be enough unless structural constraints such as land scarcity 
will be addressed. 
 
Nevertheless, the impacts of yield increase could be divided into 2 categories:  

• Tangible outcomes: increased food grain self sufficiency by 2-4 months for 
everyone and increased knowledge of agriculture practices. These two points 
have been consistently mentioned throughout the survey and have been 
attributed by the respondents to the interventions. 

• Possible attributable outcomes: improved diet which is a logical consequence. 
There is more food to eat but also people commented on the increased 
nutritional quality of rice (in general without attributing it to a specific variety). 
But these improvements could also be linked to increased education and 
health awareness, an increase in labour opportunities and better wages. It is 
probably a result of a synergy between all factors. In all FGDs people linked 
better diets to better health especially for children. More food has not 
necessarily meant more cash available in the household as now people eat 
more than they used to rather than buy less on the market. The impact of 
increased knowledge is less clear cut: on one hand it seems farmers have 
seen the potential of the introduced seeds and have taken the opportunity to 
improve their production and productivity. On the other hand the bigger 
landowners who might now have a higher income due to an increased 
agriculture surplus to sell do not invest in agriculture, but rather seek to exit 
agriculture. As for the impact of the process of COB or PVS there is no 
indication that farmers have become more active in innovating or making 
demands on scientists or government services for example. This would 
indicate that the learning farmers mention has remained at the single loop 
level. 

 
The focus of the study was on pro-poor impact. The ultra poor such as landless 
people are de facto excluded from the intervention and those with land are limited by 
the amount of land they have or have access to. This does not mean that the new 
technology has been captured by rural elites and the poorest left out. It mostly means 
that the ultra poor benefit less because they have less land and fewer assets in 
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general. The differential in land ownership results in relatively bigger landowners 
benefiting more from the intervention but that does not mean that the ultra poor do 
not benefit as their food security has increased too. One possible benefit for the ultra 
poor could be an increased accessibility to land through share cropping as bigger 
land owners experience a shortage of labour. But again only poor households with a 
minimum set of assets are able to take on these opportunities. This reinforces the 
idea that an intervention which focuses only on introducing a technology increasing 
yields will not be sufficient to address the structural limitations of the ultra poor. 
 
Though the study also had a gender focus and we collected disaggregated data, as 
we wanted to see to what extent the intervention might have benefitted one gender 
more than the other, the differences of answers provided by either gender seem too 
small to enable us to conclude one way or another. Traditionally women do not own 
land and though some say they are involved in making decisions on the farming 
issues, there has been no evidence to suggest that women may have benefitted as a 
group or that gender relationships might have been altered as a result of increased 
food grain self-sufficiency. As mentioned in the discussion women have been vocal 
during the survey and have confirmed that the livelihood changes have benefitted 
them as much as the rest of the family; and though gender differentiation remains the 
women interviewed feel that gender discrimination has decreased. 
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ANNEXES 
 
Annexe 1: Schedule and process 
 
Arrival 9th January 2009: meeting with Dr K. Joshi to discuss schedule, logistics and 
selection of districts and villages. Due to current social unrest it has been agreed to 
change the original choice of district for the field work; working in Nawalparasi and 
Kapilvastu makes sense from a logistic perspective and will save on transport time. 
Jhapa was also added because it is a district showing a different setting and a high 
adoption of one rice variety. 
 
10th/1: travel to Bharatpur, meeting at FORWARD office with Li-BIRD and 
FORWARD teams to plan the field work. It is agreed to initial plan work in 2 villages 
with relative high adoption or intense activity as well as one village with low activity 
despite project intervention. We leave open the possibility to work in more villages 
depending on outcomes of first villages. 

The plan at present is as follows: 

• Initial meetings with Key informants in each village followed by a selection of 
FGD to explore the theme of livelihoods changes. The number of FGDs per 
village will depend on the context. For example in some ethnically 
homogeneous villages ethnicity will not be a factor to consider in selecting 
representative groups. On the theme of livelihood changes there needs to be 
FGDs compositions representing gender differences, ethnicity, economic and 
land ownership status, level of adoption or not with a possibly focus on some 
varieties of crops. For the question of sustainability and empowerment 
selective representation is deemed less necessary. 

• Depending on outcome of FGDs there may be a need for semi-structured 
interview of specific households or individuals. 

• M. Buchy will lead the interviews on day 1 and subsequently the field teams 
will be divided into pairs. At the end of each day the results will be shared and 
discussed and influence the work for the following day. 

 
Rice study 
 
11th : AM: Travel to Naya Belani Village with the Li-BIRD team. Meeting at the water 
supply project office with a group of key informants. We explored generic issues 
about the village: existence of community organizations, farming system including a 
focus on distributed seeds, seed dissemination and access, food security, social and 
economic change.  Identification and choice of 6 FG for in depth discussion: 1 group 
of Darai farmers, 1 group of Kumal farmers, 1 group of women, and 3 groups of 
farmers with 3 levels of food security: full security with possible surplus; food security 
for 6 months and for less than 6 months, which covers roughly 85% of the 
households. The remaining 15% are landless and are not involved in agriculture 
production. 
PM: meetings with Darai and Kumal groups. 
 
 
 

 85



12th :  Li-BIRD team to lead FDGs. Work in Naya Belani 
FGD with households with circa 6 months and above food security (private land and 
share cropping) 
FGD with household with 1 year and more food security (private land and some 
share cropping) 
FGD with household below 3 months food security and marginal farmers (close to 
landless, share cropping and encroaching) 
 
All these groups had men and women and were asked similar questions related to 
the noticeable changes in livelihoods, quality of life over the last 10 years and 
causes, changes in production and agricultural practices and causes, changes in 
land tenure patterns, details on variety preferences with discussion of advantages 
and limits of the variety, seed sources.  
 
13th : Last FGD in Naya Belani with women 
Introductory key informant meeting at Arghueli; similar questions as in Naya Balani 
Preparation of meetings for 15/1 
 
14th : desk work due to religious festival of Naghe Sankranti which is a main festival 
for Tharu people 
 
15th : Visit to Koilapani and group discussion with key informant groups. This is a 
village where seeds have been distributed but where uptake has been low. The 
discussion had a similar focus as in the other villages but with the aim of 
understanding why farmers do not grow much of the distributed varieties. 
 
FG discussions in Arghueli with a group of women, a group of Food secure HH, a 
group of HH with 6 months of food security and  1 group of HH with 3 months or less 
of food security. The last FGD was shortened due to the start of a fire in a nearby 
straw bale which mobilised the whole village. 
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ANNEX 2:  Complementary Data 
 
Table 10: Attributes and limits of distributed rice variety elicited during FGDs in Naya 
Belani  
 

Variety Attributes Limits 

Swarna • Higher production 
(attractive to farmers with 
less land) 

• Easy threshing 
• Longer straw (for 

livestock) 
 

• Coarse grain not so palatable 
• Longer maturity (10 days 

more than leading variety 
sabitri) shortage irrigation 

• Low market price depending 
on grain quality (200-300 
Rs/Qt less) 

• Lack of purity in seeds 
Sunaulo 
Suganda 

• It combines aroma and 
relatively high production  

• High market price 
• Long straw suitable for 

mats 
• Can be use during 

religious ceremonies 

• High insect pest infestation 
• Higher risk of lodging 
• Still less productive than other 

varieties 
• Not pure seeds 

 

Barkhe 
3004 

• High production 
• Easy to thresh 
• Lodging resistance 

• Need of more water 
• Less taste in comparison with 

sabitri 
• Does not expand during 

cooking (so you need more 
grain) 

• Low market price 
Barkhe 
2014 

• High production 
• Coarse but tasty grain 
• High husking percentage 
• High quality after de-

husking  (texture, 
strength) 

• Suitable for rain fed 
upland or marginal land 

• Easy to thresh 

• Neck blast 
• Higher loss of grain during 

harvest 

BG 1442 • Upland land 
• Spring season 
• High yields than  leading 

variety (CH 45) 
• Tastier than CH 45 
• No lodging 

• Shorter straw but as it is 
harvested during rainy season 
it is not important (plenty of 
livestock feed available and 
impossible to dry straw) 

• Low germination rate 
• Sensitive to storage and 

humidity 
• Not suitable for beaten rice 

(important during festivals) 
 

 87



Table 11: Changes in the last decade mentioned by FGDs in Arghueli 
 
List of 
changes  

Extent  Causes  

Health ++ - Construction of health post nearby  
- More medical centre and pathology labs are built in 

the village. 
- People know that health is wealth (health is more 

important than money). 
- Women make use of ante-natal care and deliver at 

hospital and with the help of  women health worker 
- Drinking water project in the village. 
- Good sanitation (toilets were made in the village) 

Education ++ - Primary, lower secondary, secondary schools have 
been built in the village. 

- Social pressure increased for parents to send their 
children to school 

- Educated people teach the parents about the value of 
education. 

- a Higher secondary school has been built in the 
village. 

- There used to be only few people who passed SLC(1-
2 ) in the village but now there every households has 
at least one member who passed SLC  

Awareness +++ - People think that both boys and girls are inseparable 
for development (development activities hinder if any 
of them are beyond). 

- For making decision, there should be participation of 
both male and female. 

- Pregnancy cases should be done at hospital not in 
home by little known health work. 

Nutrition  ++ - Most people now seek quality rather than quantity 
- timely meals rather than haphazard eating 
- eating of curry, beans and salad along with rice  (not 

just chilly) 
Co-operation  +++ - Because of saving and credit groups, there is a 

developed faith in the ‘we’ ( people think they can do if 
they unite themselves) 

- Drinking water project made people work for 
community 

- Formation of agriculture group in the village 
- Neighbour Development Bank,  
- Goat Exchange Program 

Infrastructure 
development  

 - Construction of roads and subways  
- Increased in the number of vehicles in the village 
- Construction of permanent toilets  
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Table 12: Comparison between improved varieties and leading varieties in Rautahat 
District 
 

Note: BG1442 is considered an improved variety in this area and dominant varieties 
are Sona Masuli, Sabitri, and Chaina4 

Varieties  Attributes  Limitations
Sona 
masuli  

 

- More production than BG1442. 
- More market price 
- Soft rice  
- Suitable  both in medium and low 

land area  
- Tasty rice   

- Seed  blight is the major 
problem  

- Late seasoned variety 

Kanchhi 
Masuli  

- higher production(little bit less than 
Sona Masuli) 

- long straw than sabitri 
- medium season variety 
- more tasty  

- Breaking of rice during 
milling. 

B3004 - Higher production than sona masuli 
- Little bit earlier than sabitri (5-6 

days earlier ) 

- More insect pest 
infestation because of its 
taste 

- If seedbed is hard, there is 
breaking of seedlings 
during uprooting. 

BG1442   - Early seasoned variety  
- Some of the people said that 

introduction of this variety created 
us overtime job because before this 
rice, we grew only one rice in main 
season than grew wheat and maize 
but now we grow BG in fallow land 
left between main seasoned rice 
and before growing of wheat. 

- Keeping straw is difficult 
because of rain and 
growing of main seasoned 
rice. 

- If drought in seedling 
stage, then there is 
occurrence of disease in 
the field. 

- Storage problem  
Basmati 
Rice  

- more tasty than other variety of rice 
- more market price  
- long straw  

- production is less than 
other leading and 
improved rice-sabitri, sona 
masuli, BG1442 

Chaina 4 - medium production (2-2.5 mun 
/kathas of land(4 mun as compare 
to sabitri and sona masuli) 

- Less or no disease infestation. 

- Considered as coarse 
grain rice. 

Giri - soft rice and appear as clean  
- less production than sabitri and 

sona masuli (2 mun /kathas) 
- early variety  
- more market price  

- more disease and insect 
pest infestation  

- less production than 
sabitri and sona masuli of 
rice(2 mun as compared 
to 4 mun sona and sabitri) 
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Table 13: Changes in the last decade mentioned by FGDs in Dumaryia 
 
List of 
changes  

Extent  Causes  

Health ++ - Medical and clinic have been built nearby the (2-3km 
far) the village. 

- Most of the Pregnancy cases in the village are  done 
at hospital and with the help of  women health worker 

- Villagers are aware about their health and its impact in 
future. 

- Good sanitation (toilets were made in the village) 
Education ++ - Higher secondary school has been built near by the 

village. 
- There were only few people who passed SLC in the 

village but now , in every households there are  at 
least one people who passed SLC or even more 
qualified. 

- People know the value of education 
- Both boys and girls go to school now. 

Awareness +++ - Because of establishment of saving groups, 
cooperative, clubs raising awareness in the village 

- In decision making process, participation of women 
more than that of women. 

- Pregnancy cases should be done at hospital not in 
home by little known health worker. 

- Child and mother care at pre and post pregnancy is a 
most. 

Nutrition  ++ - Considering qualitative aspect rather than quantitative 
one. 

- eating of curry, beans and salad along with rice  
- Leafy vegetables are also included in their diets. 

Co-operation  +++ - Because of saving and credit groups, establishment of 
cooperatives in the village 

- Villagers know that group efforts is more powerful than 
individual one  

- Formation of agriculture group, Pashubikas group in 
the village, 

- Dairy scheme in the village is running  
Infrastructure 
development  

 - Construction of more roads and subways  
- Construction of permanent toilets  in every households 
- A new primary boarding school is build by the efforts 

of villagers. 
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Table 14:  Showing agriculture changes in Dumariya VDC, Najarpur 
 

Agriculture changes  Extent Causes  

 New  seeds of existing 
varieties produced by 
CBSPs and Improved 
Seeds ( seeds of  COB 
and PVS) 

+++ -  Need higher production /unit  area of land 
- Farmers prefer to disease resistance, 

insect-pest resistance and non lodging 
rice varieties 

- Uniformity in maturity is utmost 
importance. 

- Purity is another factor 
Broadcasting to 
transplanting 

+ - Technological change 
- Availability of irrigation water. 
- Need more production too. 
- Become aware about it   

Proper use of fertilizer in 
the field 

++ - Need more production/unit area of land. 
- Decline in soil fertility is also another 

cause. 
- Maintenance of agro-ecosystem is more 

importance than other causes for healthy 
living. 

- Crop failure  
- FYM was not sufficient in the farm. 

Proper weeding  + - Farmers knew that weeds is another 
factor for lower production  

- Infestation of insect and disease will be 
much less in properly weeded area rather 
than in not weeded one. 
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Table 15: Strengths and weaknesses of improved varieties as identified during FGDs 
in Dumarya 
 
Varieties  Attributes  Limitations 

 Sabitri - Suitable for  both low land 
and medium land  
- High production(4 mun/kathas)
- Soft rice 
- Straw is good  
- Less disease infestation  
- More tasty and high milling %. 

- Threshing is difficult 

Barkhe3004  - higher yield (3.45mun/katthas 
as compared  to 4mun/katthas 
in case of sabitri rice) 

- suitable for both lowland area 
and drought condition 

- long straw than sabitri 
- more tasty and high milling %  
- threshing easier  than sabitri 

variety  
- uniformity in ripening 
- resistance to lodging because 

of short variety  

- does not expand during 
cooking  

B2014 
 

- high length of straw  
 

- Straw is long but not good 
enough mats and  

- Susceptible to lodging 
- Purity is questioned (mixed 

varieties) 
- So farmers in that area do 

not like this variety and 
stopped growing it. 

BG1442 - Small grain and clear rice 
variety  

- High production  
- Straw is tasty  and soft 
- Early maturity  
 

- early variety so harvesting 
and storing is difficult  

- rice quality is not so good  
- price of seed is quite 

expensive compare to 
other varieties (25% more 
expensive) 

- market price of grain is Rs 
10-20 less than that of 
sabitri. 

Sona masuli - high production potential  
- high tillering habit  
- resistance to lodging  

- high infestation of disease 
- suitable only in low land 

area  
- Marketing price is quite 

lower than that of sabitri 
rice (Rs 10-20 less/qtl). 

Makawanpure - suitable for beaten rice  - high disease infestation 
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rice  - high production if no disease 
infestation during heading 

during heading   

Rajendra-1 - high yield (5 muri/katthas). 
- Suitable for both medium and 

low land  
- No insect disease infestation  
- More tasty and has long 

panicle 

- later variety than sabitri (5-
10 days) 

Barkhe is a COB variety 
 

 
 
Table 16: Data on community groups in Krishnapur village 
 
Activities  Total 

members  
Date of 
start 

Saving
/month 
(Rs) 

Interest 
rate  

Meeting 
date  

Purpose of 
their 
establishment  

Sayapatri 
seed 
production 
group  

33 men  1997 50 12% 16th day of 
each 
month 
according 
to Nepal 
calendar  

-seed 
production 
-saving and  
credit 
mobilization 
within group 

Hariyali 
Mahela 
Krishak 
Samuha 

23 
women 

 1997 20 12% 10th day  Saving and 
credit 
mobilization  

Laliguras 
Mahela 
Samuha 

50 
women  

20/7/200
8 

5   4th day   

Singhpur 
Yuba club  

42 
50/50% 
men/ 
women  

1997/19
98 

2  No 
interest 

Twice a 
months-15 
and 30th 
day of 
each 
month 

Awareness 
creating, 
development , 
construction, 
games  

Aama 
Samuha  

25 
women  

2001 10 12% 8 th day of 
each 
month  

Childcare, 
pregnancy 
care  
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ANNEX 3: FIELD NOTES 
 
Field report of Kanchanpur district (Dhruba Neupane): 
Table summary of number of FDGs conducted in Kanchanpur district  
 
No of groups  Key informants 

discussion  
Mixed FGD  Male FGD  Women 

FGD  

Sundarpur village  1 1 3 1 

Krishnapur village  1 1 2 1 

Baghphant village  1 0 0 0 
 
 
1. Sundarpur village 
For conducting the FGDs in Sundarpur village firstly we met Gopal Datta Joshi, JTA  
and Chairperson of Pravat Krishak Samuha, who works in Agriculture service centre 
in the same district and arranged key informants discussion and we asked them food 
security situation changes that happened during last decade in the field of education, 
health, nutrition, and also in agriculture changes and also asked them socio and 
economic changes and in the field of information technology- how many of the hhs 
have access to communication facilities i.e. the users of cell phone and landline 
phone, etc. We also asked them how the road strike had affected day to day 
activities of the villagers. Then we decided to have discussion with four FGDs in the 
village to know the condition of the targeted communities of the selected locality -
three FGDs to discuss food security in the village and one woman FGD. Among three 
FGDs, one FGD for people who are food secured for less than 6 months, next one 
for >6 months and <12 months and last FGD for people who are food secured for the 
whole year and some of them have few quantities of surplus food.  

No of participants in key informant’s discussion -           14 

No of participants in woman FGD in Sundarpur village -    7 

No of participants in FGD with year around food security -    6 

No of participants in FG with <6 months of food security -    6 

And no of participants in FGD with >6 months-<12 months food security - 6 

 
IGA activities in the village are: 

• Ama Samuha –established for saving, credit mobilization 

• Pravat krishak Samuha 

• JanaChetana Gramin Bikas Manch  

• Radha-Krishna Sanskritik Yuba Manch 

• Chau Kheti Samuha  

Rice Grown is: 

• Sarju-52: almost 80-85% farmers in the village grow  
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• BG1442 and PR101-around 20 households grow 

• Sawa Masuli 

• MT 

• Janaki, S-1 and Radha-4 varieties of rice are also popular in this area. 

Total no of hhs in the village are 200 

• Ten hhs are landless 

• 50 hhs have <5 kathas of land 

• 50 hhs have 5-10 kathas of land 

• 60-65 hhs have 10-20 kathas of land and  

• Remaining 30-35 hhs have >20 kathas of land. 

• In general, people who have less than 10 kathas of land are food secured for 
<6 moths, people with 10-20 kathas of land are food ensured for 1-2 months 
or less and people with >20 kathas of land are food secured for year round 
and some of them have food surplus too. 

• In sundarpur village, there is heterogeneity in caste and ethnicity- B/C, Tharu, 
Chaudhary, dalits. 

• From the above information, we can conclude that <50 hhs out of 200  i.e. 
around 25 % are food secured and remaining 75% are food unsecured and 
have to depend on other sources –wage labour , sharing of land and all. 
Almost all people in this village involve in agriculture production 

• We found that sharing other land is prominent in this district. People who 
have more than 2-3 bighas of land also shared it for earning extra income -
money for fulfilling their households demand - clothes, educating their 
children, tilling land , paying for electricity, water charges. 

• One of the most interesting things in this village is that about 95 % of people 
eat bread as dinner so there is less pressure on rice as food. 

• Few households in this village are exploited by the government of Nepal at 
the time of conflict between Maoist and Government - land of about 30 hhs 
are encroached by the government and they are landless now and facing 
many problems. Which is the challenge for the government of Nepal. 

Extension approach - the process of making available the fruits of research to the 
farmer’s field is the role of extension. Mode of dissemination of seeds and other 
necessary inputs in this village are; 

• Farmer to farmer dissemination as gift. 

• As Barter system-exchanging between seeds and grains. 

 
 
2. Krishnapur village  
While performing FGD in this village, we directly concerned with chairperson and 
secretary of the sayapatri seed production group and they arranged key informant 
discussion and we noticed the food security situation in the village, changes that 
occurred in the last ten years period-in the field of education, health, nutrition, 
agriculture changes, information and technology-users of cell phone, what 
developments activities were done by the village for uplifting their livelihood. 
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They told us the following activities were conducted: 
 
Developmental 
activities  

Total 
members  

Date of 
establishment 

Saving 
/month 
(Rs) 

Interest 
rate  

Meeting 
date  

Purpose of 
their 
establishment 

Sayapatri seed 
production 
group  

33 male 2054 BS 
(1997) 

50 12% 16th day 
of each 
month 
according 
to Nepal 
calendar  

-seed 
production 
-saving and  
credit 
mobilization 
within group 

Hariyali 
Mahela 
Krishak 
Samuha 

23 
female 

2054 BS 
(1997) 

20 12% 10th day  Saving and 
credit 
mobilization  

Laliguras 
Mahela 
Samuha 

50 
female  

2064/65 
(2007/2008) 

5   4th day   

Singhpur Yuba 
club  

42 
50/50% 
male and 
female  

1997/1998 2  No 
interest 

Twice a 
months-
15 and 
30th day 
of each 
month 

Awareness 
creating, 
development , 
construction, 
games  

Aama Samuha  25 
female  

2001 10 12% 8 th day 
of each 
month  

Childcare, 
pregnancy 
care  

 

Total no. of hhs selected in the village are 70: 

• Out of 70 hhs, 55 hhs are of chaudhary 

• 10 hhs are of Rana-belongs to Tharu ethnic group but are not chaudhary  

• Remaining hhs are of Bhatta i.e. only 5 hhs 

• Almost Rana and Bhatta hhs have >1 bighas of land  

• 50% chaudhary hhs have <10 kathas, 25% have 10-20 kathas and remaining 
25% have more than 20 kathas of land 

Crops grown are rice, wheat and lentil, pea & chickpea; 

• Rice varieties grown are Sarju-52, sabitri, Hardinath, SS, B3004 

• Wheat vars are achut, NL297, Gautam, Nl251 

• Lentil vars are local vars  
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No of key informant and FGDs conducted in the Krishnapur village are listed in 
the table below: 

FGDs  No of participants  Name of participants  
Key informants discussion  10 Nathuram Chaudhary  
  Jagat Bdr Chaudhary  
  Baburam Chaudhary  
  Shant Bdr Chaudhary  
  Janaki Chaudhary  
  Raju Chaudhary  
  Sita Chaudhary  
  Basanti Chaudhary 
  Chandralal Chaudhary 
  Ram kumari Chaudhary  
Food security for >or = to 
one year 

5 Nathuram Chaudhary  

  Jograj Chaudhary  
  Baburam chaudhary  
  Raju chaudhary  
  Shant Bdr chaudhary  
Food security >6 months  7 Jagat das Chaudhary  
  Garibdas Chaudhary  
  Chandralal Chaudhary  
  Jagatram Chaudhary  
  Pardeshu Chaudhary  
  Ghumman Chaudhary  
  Patiram Chaudhary  
Food security <6 months  8 Raj kumari Chaudhary  
  Ram Kumari Chaudhary  
  Ashs Rani  
  Janaki Chaudhary  
  Sita Chaudhary  
  Ghuman Chaudhary  
  Khidiya Chaudhary  
  Kalpana Chaudhary 

 
 Important points to include are:  

• >98% hhs grow in shared land for fulfilling other needs except rice security. 

• Before 10 years, villagers used to plant rice at closer distance and production 
was low but now they do it quite a far distance and noticed that the production 
of rice is increased it was due to the free flow of air and water in the rice field. 

• Though there is sayapatri seed production group, farmers do grow rice they 
kept in their house last year. Poor farmers can not purchase seeds and 
fertilizers. 

• Most of the farmers who are food secured for less than one year do go to 
local market and other villages for hard labour and for seasonal jobs. 

• Seeds available in the local markets, agrovets are expensive so they go to 
India to purchase it. 

• Most of the land in this area is low land so have problem of drainage. 
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• The seed production group was failure in the last year because of Mahakali 
flood that affected rice seeds production. 

• Road has been changed from muddy to gravel one and there is increased in 
the no of vehicles - motorbike, buses etc  

• Now there is electricity in the village.  

• Little believe on supernatural beings and if sick taken to hospital instead of 
taking to priest and others. 

• People are more aware than they were before. Not much problem of 
touchability - different NGOs showing road drama about issue of HIV, AIDS, 
Trafficking, etc. 

• More focus on green leafy vegetables, proteineous diets.  

• Most of the villagers used mobile and landline phone for getting household 
information, and households purposes. 

• There is system of joint family existed in the tharu community. 

 

3. Baghphanta 
In this village, there were only few interventions of BG1442 through DADO 
Kanchanpur. Baghphanta -19, Mahaendranagar nagar palika. 

Participants during key informant’s discussion are given below: 

• Jagat Chaudhary  

• Farka Bdr Chaudhary  

• Chandra Bdr Chaudhary 

• Gopal Chaudhary  

• Badri Chaudhary  

• Sheyaram Tharu  

• Basanti Chaudhary  

• Kranti Chaudhary  

• Anita Chaudhary  

Income generating activities in the village are: 

• Fish Rearing Group-fish raised are Rahu, grasscarp, commoncarp, and 
Bighead carp. 

• There are 23 fish ponds in the village. Dimensions of pond = 4 kathas (2 
ponds). 

• There are 20 members in this group. 

• There is a meeting on the 5th day of each month and saved Rs 
20/mont/household. 

• Interest rate is different within group (18%) and outside group (30%). 

• Pig Rearing Group-8 black and 2 white pigs were distributed by Shai Sukla 
Phanta Arakchen Samuha with one male. For keeping fund, Shai Sukla 
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Phanta ARakchen Samuha gave Rs 6000 and the group opened account on 
Banijya Bank in Mahendranagar. 

• Shai Sukla Phanta Arakchen Samuha 

Total no of households in the village are around 250: 

• Out of which, 30% people belong to Chaudhary 

• 10% people belong to Lohar  ie dalits 

• 20% are Joshi 

• 30% are Rana (Tharu) 

• 10% are B/C. 

None of the households are landless- at least they have one kathas of their own land. 

• 50%people are food secured for 6 months. 

• B/C are job holders=10-15 hhs. 

• 20-30 hhs are migrated to Malaysia, Saudi, Afganistan for job. 

• Almost 50% hhs go to India for seasonal job. 

Rice Varieties grown are  

• Pant -4 

• Jaya 

• Sarju-52 

• MT 

• BG1442 

• Jhapali Masuli 

• Chaini 

• PR101 

Important points to notice are  

• 10% hhs are milk secured 

• Now both boys and girls go to school but after class 5, some of them dropout 
because their parents do not have sufficient money to invest in their study. 

• Items in food are changed now- during festivals people do take fruits, sweets 
and delicious items which was not in used before. 

• Land sharing system in dominant in Chaudhary culture not only for fulfilling 
need for food but for others things 

• 20-25 days seedlings grow now, which has positive impact on production. 

• Road strike, Bands greatly affected for people –schools were closed for 
several days, difficult to go around for purchasing of seeds, fertilizers and 
taking patients to hospital, difficulty in getting food items at reasonable price. 

• More expenses during marriage and other ceremonies because of so called 
modernization and more items of food added 
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Appendix 2: Example of a completed group discussion for Bhediyahi village, 
Rautahat district. 
 
District: Rautahat                                                         VDC: Bhediyahi 
Village: Bhediyahi (Utarbari Tol)  
 
 
1. Context setting 

Demography 
 Ethnicity:      Madheshi Hindu Janjati and Muslim 

 Total household number:   325 

 Total population of  
 Bediyahi (Utarbari Tol):   2050 

 
Land type   
 Upland:   20 %    
 Medium:   25 % 

 Low land:   55 %  
 
Soil type 
 Texture:    Sandy loam 

 Fertility:     Fertile soil (Zn deficiency more in rice field) 

 
Irrigation facility  
 Facilities:    Jhaj river canal (Only for main season rice and wheat),  

     Shallow tube well – 30 number 

 Irrigated land:   40 %  

 Non-irrigated land:  60 % 

  
Major crops grown 
Rice, Wheat, Maize, Lentil, Mung, Mustard, Vegetables, Til, Sugarcane, 
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2. What are the varieties of rice grown in your village? 
 
Main season 
 

Varieties in 
upland 

Area 
upland 

coverage 
(%) 

Varieties in 
medium land 

Area 
medium 
coverage 

(%) 

Varieties in 
lowland 

Area 
lowland 

coverage
(%) 

Chaite 2 2 Sabitri 17 Sabitri 36 
Radha 4 7 Sona Mansuli 18 Sona Mansuli 42 
Radha 11 6     
Radha 17 5     
Chainaphore 9     
Kanchhi 
Mansuli 

14 Kanchhi 
Mansuli 

35 Kanchhi 
Mansuli 

15 

Sathi (Local) <1   Katarani 5 
Jiri <1 Radha 4 4   
  Bashmati <1   
  Kamod <1   
  Makawanpur 1 1 Makawanpur 1 1 
Barkhe 1027      
Barkhe 2001      
Barkhe 2014      
Barkhe 2024      
Barkhe 2044      
Barkhe 3004    Barkhe 3004 <1 
Barkhe 3019      
Judi 572      
Judi 565      
Sugandha 1      
Sunaulo 
   Sugandha 

     

Swarna      
BG 1442 55  22   
Pant Dhan 10      
Rampur 
   Masuli 

     

PR101      
 
Spring season    

Varieties in 
upland 

Area upland 
coverage 

(%) 

Varieties in 
medium 

land 

Area 
medium 
coverage 

(%) 

Varieties in 
lowland 

Area 
lowland 

coverage 
(%) 

Judi 101F      
Judi 565      
Judi 567      
Judi 582      
Barkhe 2044      
Barkhe 2024      
BG 1442  Total 5 ha.  100   
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3. Who are the users of COB and PVS varieties and who are not? 
 
 Variety name    
Name of the farmer BG 1442 Barkhe 3004   Code 
Prasad Ray √    G1 
Jogindar Rar √    G2 
Jitu Ray x √   G3 
Ram Ishwor Ray √ √   G4 
Jhapsi Ray x    NG1 
Ramchandra Ray √ √   G5 
Anuplal Ray √    G6 
Upendra Ray x    NG2 
Ismaeel Mansoori √    G7 
Mahid Mansoori  √    G8 
Izraeel Mansoori √    G9 
Aizoon √    G10 
Rahoof Mansoori √    G11 
Jamil Akhtar x    NG3 
Mirazul Miya √    G12 
Safi Akhtar x    NG4 
Wall Husain x    NG5 
Neck Mahammad x    NG6 
Seth Mahammad x    NG7 
Hakim Miya x    NG8 
Ramdev Ray √    G13 
Ram Ekwal Ray √    G14 
Gumhat Ray √    G15 
Jaglal Ray x    NG9 
Kripali Ray x    NG10 
Chanardev Ray √    G16 
Raghunath Ray x    NG11 
Kishori Ray x    NG12 
Ramnarayan Ray √    G17 
Jitan Ray x    NG13 
Devjeet Ray x    NG14 
Innerjit Ray √    G18 
Munilal Ray x    NG15 
Mangal Ray x    NG16 
Kamal Ray x    NG17 
Nagendra Ray √    G19 

The table is continued until all rice growing households are included. 

 102


	Acknowledgements
	PART A: SYNTHESIS OF STUDY FINDINGS
	INTRODUCTION
	GENERAL OVERVIEW OF THE METHODOLOGY
	CASE STUDY FINDINGS
	LEARNINGS and INSIGHTS

	PART B: REPORT ON THE STRUCTURED SURVEY
	EXECUTIVE SUMMARY
	INTRODUCTION
	Although the RNRRS projects were initially designed to test participatory technology development (PTD) in high-potential production systems much of the project area was less favourable for agriculture. Rice was grown under rainfed conditions or with only limited quantities of irrigation water. It was estimated that about 70% of the main-season rice in the Terai was grown under rainfed and limited irrigation water conditions (Fig. 6).  

	METHODS
	Overview of methods used
	Scoping study on varietal diversity
	Identification of four high-to-medium intervention districts for sampling
	Identification of two low-intervention districts for sampling
	Selection of villages within the districts
	The survey methods within each village:  Group discussions
	Household survey using transects defined by the Global Positioning System
	Poverty index

	RESULTS AND DISCUSSION
	Extent of Use of the COB and PVS Varieties in the Household survey Area
	Seed spread
	Estimated extent of Use of the COB and PVS Varieties Outside of the Household surveyed Villages
	Environmental impact 
	Benefits to users
	Characteristics of users and non users

	 REFERENCES
	Appendix 1: Districts in the Nepal terai with year of project entry and approximate seed quantities distributed by 2007. 


	PART C: REPORT ON THE QUALITATIVE SURVEY
	EXECUTIVE SUMMARY
	METHODOLOGY
	FINDINGS
	Nawalparasi district
	Rautahat district
	Kanchanpur district

	CONCLUSION: IMPACT AND ISSUES OF RNRRS TECHNOLOGY
	References
	ANNEXES
	Annexe 1: Schedule and process
	ANNEX 2:  Complementary Data
	ANNEX 3: FIELD NOTES
	Appendix 2: Example of a completed group discussion for Bhediyahi village, Rautahat district.



