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are medium tall (110 to 120 cm) and ears are in-curved with six to eight fingers per ear, PR 202 has
a good threshing ratio, and its orange-brown grains are medium bold (1000 grains weigh 2.8 g).
However, PR 202 is highly susceptible to blast-—a major disease of finger millet, and farmers
wanted an alternative to this variety.

Selection of cultivars for farmer-managed participatory-research trials

Following the baseline survey, a search was undertaken to find varicties that would best match the
farmers’ selection criteria. Six varieties were chosen for testing by farmers in a participatory vari-
etal selection program. Three of the selected varieties were released varieties, or identified for fu-
ture release, 1.e., GPU 28 and GPU 26 (reteased for Karnataka in 1998 and 1999, respectively), and
VL 149 (nationally released in 1994). The other three varieties, VL 305, GPU 46, and 9002, were
promising entries in advanced All-India co-ordinated finger-millet trials.

Conduct of the farmer-managed participatory-research trials

All the 150 farmers sampled in the baseline survey were involved in the conduct of farmer-man-
aged participatory-research (FAMPAR) trials during the rainy season of 1999. There were two
types of trials.

Single-variety trials

The 150 farmers were divided into six groups of 25 each across the seven selected villages; the
number of participating farmers varied acress villages. Each group was given one cultivar to grow
side by side with their local variety in the same field under farmer-managed conditions, so there
were 25 replicate-farmers for each variety. Each participating farmer was supplied with 1 Kg of
seed of the new variety (table 2),

Table 2. Details of the FAMPAR Trials Conducted in the Study Villages and Their Clusters,
Chitradurga District, Karnataka, India

No. of Mean distance from No. of No. of
Taluk Cluster Village trials district headquarters trials successful trials
Chitradurga Katihally
N . 30
1 Erajjanahatti 12 10 30 29
2 Jalikatte 7 30 30
- 18
Holalk M
4 9 30 38 30 29
Hosadurga Bansihalii 18
5 50 30 29
3.Roppa 12

Single-replicate all-variety trials

Two farmers in each village were given seed of all six varieties for growing together with the local
variety in the same field in a single-replicate trial. These trials served two purposes: to compare the
performance of all varieties and to serve as foci for demonstration and focus-group discussions. A
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two-way analysis of variance with varieties as one factor and locations (villages) as the other
provided significance of differences among location, varieties, and interaction of varieties with
locations.

Farmers took a great interest in experimentation since only four FAMPAR trials out of 150 were
unsuccessful. The variety GPU 28 yielded more than all other varieties in all clusters (table 3). Only
variety GPU 46, in clusters | and 5, and vanety GPU 26, in clusters 2 and 5, yielded on a par with
GPU 28. All other varieties yielded less than GPU 28 in all five clusters.

Table 3. Mean Performance of Six FAMPAR Varieties over Five Village Clusters (Table 1),
Rainy Season, 1999

Increase

Grain yield (¢ ha"’} over local

Varioty Cluster. 1 Cluster 2 Cluster 3 Cluster 4 Cluster § Mean (%)
GPU 28 5523 521a 585 a 546a 491a £39 51

GPU 26 4.82 be 4.76 ab 410 d 4826 4.66 abc 463 28
GPU 46 534 ab 4.34 be 480b 4.58 bed 4.75 ab 4.76 33
V1. 149 4154d 3.94 cde 3.87 cde 4.21de 374 de 3.98 11

Vi, 305 429 ¢d 3.88 cde 341a 4.25 cde 370 de 3.9 9

9002 472 cd 412 cd 412¢ 4.68 41td 4,35 22
Local 344 34te 341e 3.57 4.05 de 3.58 —
LSD {tha™) 0.61 0.55 0.55 0.44 0.53 — —

Nowe: Values followed by the same letter do not differ significantly from each other.

On average, GPU 28 yielded 5.39 t ha'—51% more than the local cultivar. All of the varieties
showed some yield superionity to the local cultivar. GPU 46, the entry ranked second for grain
yield, produced 33% more grain than the local variety, and GPU 26, the entry ranked third, yielded
29% more grain. Moreover, GPU 26 was significantly earlier to mature than either GPU 46 or the
local variety, an important advantage as it allows the escape of terminal drought caused either by
late sowing or early cessation of the rains.

Farmers’ perceptions were recorded in pre- and postharvest focus-group discussions (FGDs). Nine
traits were scored in the FGDs: grain yield, stover yield, grain size, grain density, grain color, ear
type, cooking quality, days to flowering, and disease resistance. The cultivar GPU 28 closely
matched farmers’ criteria for a variety to grow under normal sowing in the second week of July.
Early-maturing GPU 26 was the most preferred variety for late sowing. A nonrecommended vari-
ety, VL 305, was preferred by farmers for its 9% higher yield than the control and its extra-early
maturity in 85 days, which allows it to fit in a double-cropping sequence. It can be sown in Septem-
ber after a crop of sesame or cowpea.

In the present study, farmers of Chitradurga district did not prefer the nationally recommended
variety, VL. 149, On the other hand, varieties GPU 26 and GPU 28, released by Karnataka state
were accepted by farmers, although they still lacked the ear characteristics preferred by farmers. An
important result of farmer-participatory varietal selection was the identification of vanety VL 305
for growing in very specific niches as a second crop after sesame or cowpea. Farmers preferred this
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variety because of its earliness even though this results in lower productivity compared to
later-maturing vaneties.

Participatory varietal selection in finger millet has been successful in identifying varieties for
specific agroecosystems, which are difficult to reproduce on research stations. Qur results confirm
those of various workers in other crops and agroecological systems: farmers prefer to adopt variet-
ies from a basket of choices irrespective of their recommendation domains (Sthapit, Joshi, and
Witcombe 1996; Joshi and Witcombe 1996, 1998; Virk, Bhasker Raj, and Witcombe 1996; Thiele
et al. 1997). The participatory approach is more effective than conventional on-farm adaptive
research (Gowda et al. 2000) because it provides farmers multiple choices from among varieties
that are selected for farmer-preferred traits.

Conclusions

The PVS appmaéh in finger millet was a useful tool for the following reasons:
+ understanding farmers’ criteria for selecting a vanety
+ analyzing reasons for nonadoption of a released variety

« identifying varieties for different sowing times and cropping systems from a basket of
choices

« decreasing the gap between recommendation and adoption
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Participatory Varietal Selection, Food Security, and Varietal
Diversity in a High-Potential Production System in Nepal

K D Joshi and J.R. Witcombe

Abstract

A survey of nearly 1500 households in the high-petential production system (HPPSs) of the Chitwan and
Mawalparasi districts of Nepal showed great physical and socioeconomic diversity. Varietal diversity
was low in all the crops studied and varied according to location in main-season rice. Masuli was the pre-
dominant main-geason rice variety, occupying over 65% of the area in the surveved villages. Seventeen
modern varieties of main-season rice were introduced to farmers to test in collaborative trials. Farmers
identified 10 of the new rice varieties as having useful traits, and seven were adopted 1o a significant ex-
tent within three seasons. The new varieties occupied about 13% of over 800 ha of main-seasen rice in
eight study villages and increased on-farm varietal diversity by partly replacing predominant varieties.
The accepted varieties offered, on average, an 18% yield advantage without any requirement to change
agronomy or increase inputs, Other advantages of the new varieties were their early maturity, drought
tolerance, disease and insect tolerance, and better adaptation to diffsrent ecological niches such as areas
of shallow water. Despite the commonly assumed uniformity of high-potential production systems, the
new varieties occupied specific niches in the farming system from irrigated land with varying duration of
retained standing water, and from partially irrigated to rainfed lowland conditions. Farmers preferred
specific varieties for different niches, which should help to increase and maintain biodiversity on the
farm. Orverall production is expected to increase as each niche becomes occupied increasingly by the
best-adapted variety. Participatory approaches are simple, powerful methods for identifying superior
varieties and deploying them in specific niches for increasing foed production in high-potential produc-
tion systems.

Introduction

Favorable agricultural environments, known as high-potential production systems (HPPS), pro-
duce most of the world’s grain. In the developing world, HPPS are often intensively cultivated irri-
gated areas. The terai of Nepal (the alluvial, low-altitude flat land on the southern borders of Nepal
at about 150 m altitude) has seasonal or perennial irrigation, high crop yields, and produces 57% of
the total cereal production of the country (AMDD 1994/95). For Nepal to feed its ever-increasing
population without increased reliance on imports, higher production is required in the ferai.

A description of the study area-

The study area 1s located in the south of Nepal at a latitude of 27° N, The climate 15 subtropical to
tropical, with warm, humid summers (max. 40°C) and cool, dry winters (min. 8°C). About 90% of
the annual total rainfall of about 2000 mun falls between June and September. The research was
carried out in 18 villages comprising 3000 households. The villages were located in parts of two
districts, Chitwan and Nawalparasi, and grouped into three clusters of six villages in East Chitwan,

K. . Joshi is with Local Initiatives for Biodiversity Besearch and Development, Pokhara, Nepal, and J. R. Witcombe is at the Centre
for Arid Zone Swdies, University of Wales, Bangor, Gwynedd LL57 2UW, UK.
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necessarily those of the DFID and LI-BIRD, The authors are thankfud to all the farmers who participated in Chirwan and Nawalparasi
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West Chitwan, and Nawalparasi. The villages were selected for the study using several criteria,
such as having >80 households, good irrtgation facilities, land suitable for double rice cropping,
and good access to agricultural markets.

There are more than 53,000 ha of cultivated land in Chitwan and over 64,000 ha in Nawalparasi,
Both districts have more than 72,000 ha of main-season rice. About 22% of the land is irrigated in
Chitwan and about 36% in Nawalparasi. Farmers grow two or three crops per year. Main-season
rice is the major crop in June to October and covers about 1600 ha in the study villages. Rice is fol-
lowed by lentils or wheat in the winter, followed by maize and chaite nice in the spring. There is
diversity in soil type, trrigation facilities, and production potential. Productivity is generally higher
in East and West Chitwan than in Nawalparasi. There are also variations in the farming systems
within clusters, e.g., some farmers in Chitwan grow maize and vegetables in the winter instead of
wheat and lentils.

A survey of 1487 households in Chitwan and Nawalparasi conducted in 1997 showed high diver-
sity in physical and socioeconomic conditions. In the study area, 23% of farmers were resource
rich, 34% were classed as having average resources, and 43% were resource poor (Rana et al.
2000). There was wide variation in the size of land holdings, access to irrigation, and the use of pro-
duction inputs, which has resulted in different cropping patterns: rice-vegetables-maize or rice-
maize-vegetables and rice-wheat-maize in East Chitwan and mostly rice-wheat-rice, rice-fallow-
rice, or rice-lentil-maize 1in West Chitwan and Nawalparasi. There is wide variation in the rice
ecosystem, from perennially irrigated land with varying durations of retained standing water, to
seasonally irrigated land, to rainfed lowland conditions.

The production potential is high. Yields of the most commonly grown main-season rice variety
were measured in farmer-managed participatory research (FAMPAR) trials in 1997. The average
yield of the predominant main-season rice cultivar, Masuli, was 4.2 t ha™ (Joshi et al. 1999),

Participatory approaches

Two approaches—oparticipatory vanetal selection (PVS) and informal research and development
{(IRD)}—were used to provide a choice of vaneties to farmers in Nepal. In PVS, introduced varieties
were tested in intensively evaluated FAMPAR trials using the methods described in Joshi and
Witcombe (1996}, IRD uses less intensive evaluation and has been proven to be effective for popu-
larizing new varieties by the Lumle Agricultural Research Centre, Nepal (Joshi and Sthapit 1990).
In each cluster of six villages, FAMPAR trials were conducted in three and IRD trials in three. In
the IRD trials, the same ranges of varieties were used but there was no monitoring or participatory
evaluation during the growing season. Instead, farmer’s perceptions were evaluated after harvest
by informal interviews with a sample of farmers. Data were collected on subsequent adoption and
farmer-to-farmer seed dissemination. There were 536 FAMPAR and 546 IRD trials from 1997 to
1998,

Twelve new varieties of main-season rice were first offered to farmers to experiment with in the
main season of 1997 and five more varieties were given out in 1998 (table 1). In each village, for
each variety a 1-kg bag of seed was given to two farmers in each of three wealth categories (see be-
low). Plot sizes varied because of differences in nursery raising practices. Planting methods, use of
manure and fertilizers, and intercultural operations were unchanged. The farmers grew the new va-
riety alongside their existing variety, usually Masuli, as a control. Care was taken to avoid any
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Table 1. Rice Varieties Included in the Participatory Varietal Selection Program, 19971998
{The first 12 varieties were first offered in 1997, the last 4 in 1998.)

Counlry and year of release

Name of variety Entry name Parentage India Nepal
IRB1672 IRB16T2 - e PR
Narendra 80 NDR B0 N22£iR36 1986 NR
Radha 11 (Indla:Rajshree) TCA BG4 Locai selection in India 1989 1995
Rampur Masuii AST81-1 Lalnakanda/IR30 - 1987
Pant Dhan 4 BG 90-2 IR262/Ramadja 1984 NR
Pant Dhan 10 IRG783 IR32/Mahshuri/IR28 1993 NR
PNR 381 -— Tainan 3 mutant/Basmati 370 1962 NR
PR 103 IRB61 iR&/IR127-2-2 1976 NR
PR 108 IR665-79 IR8/Peta/Bella Patna T 1978 NR
P& 111 — IR54/PR106B 1993 NR
Pusa basmati-1 Pusa 615 Pusa 150/Karnal local 1989 NR
Swarma MTU7029 Vasista/Mahshuri 1982 NR
Pusa 33 — Improved Sabarmati/Ratna 1983 NR
Pusa 44 Pusa 44-33 AR 5901-2/IR 8 1883 NR
Pusa 834 e IR 50/Pusa 33/4R 50/Pusa 33 1885 NR
Sarwati s < . NR

Note: NR = not released; PR = pre-release; {-) information not 2vailable.

chance of mixing the new variety with the existing farmer’s variety from seed sowing through to
post-harvest assessment. The area of the trial plots was measured by researchers, while farmers
measured yield in local volumetric units, which were later converted to metric units. A paired r-test
was used to test the significance of the difference for yield between the test entry and the existing
rice varnety.,

To conduct the trials, each trial site was jointly identified and demarcated by the participating farm-
ers and researchers. There were regular visits by researchers to the trial plots with the participating
farmers to see the performance of the variety at different growth stages. A farm walk was organized
in which researchers, participating farmers, and other interested farmers saw the standing crop in
all or most of the plots when the crop was near to maturity. Immediately after each farm walk, a
focus-group discussion was heid, which included preparing a narrative summary of each rice vani-
ety, describing all 1ts positive and negative traits, and preparing an overall preference ranking of all
the varieties. A post-harvest evaluation of the rice varieties was done on the basis of farmers’ per-
ceptions two to three months after the harvest of the crop. This gave the farmers enongh time to
assess post-harvest traits. A structured questionnaire was used, which included questions on grain
quality, market preference, and the farmers® intentions on whether to adopt or reject the vanety.
Questions were also asked on the distribution of the seed of the variety by farmers to monitor the
adoption and spread of the new rice varieties through 1997 to 1999, In 1999, households that
received seeds in 1997 and 1998 were visited first (purposive sampling} and then new adopters
were interviewed based on the distribution list provided by each farmer.
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The project mobilized existing farmers’ groups in the project viliages. These groups had been
formed for different purposes, including agriculture, livestock/dairy, and water use. Distribution of
the seed of the new varieties was done following discussions with the groups. Participatory
well-being ranking was done to identify farmers from different resource categories. Through group
consensus, an equal number of farmers from all three well-being categories were selected to partici-
pate in the trials. A brief overview of all the varieties included in the trtals was given to farmers.

Varietal diversity in the project area before PCI

The baseline study showed that varietal diversity was low in chaite rice, wheat, and maize (Rana et
al. 2000). In chaite rice, CH 45 covered over 97% of the chaite rice area in the project villages. In
maize, varieties Arun 2 and Arun 4 occupied about 70% of the area, and Rampur Composite about
30%. In wheat, two varieties, UP 262 (50%) and RR 21 {20%), occupied most of the area.

For main-season rice, the greatest varietal diversity was in the East Chitwan cluster (ECC) of vil-
lages where 11 different rice varieties were grown by the farmers, of which Masuli and Ekhattar (a
sister line of Sabitri) together occupied two-thirds of the rice area (figure 1).

13%

6%

2%
27%
[ Masul | Radha 17 IR Kanchii Masuii
[Joanaxi 1 Bihan M sabi

] paghas I Exhatar IR Tw

Figure 1. Area under main-season rice varieties in three study villages of East Chitwan cluster,
1997 (Himali and Chaite 6 occupied an insignificant area and are not shown.)

Six different rice varieties were grown by the farmers in the West Chitwan cluster (WCC) but
Masuli alone covered 98% of the total rice area (figure 2). The narrow varietal diversity in this clus-
ter could be attributed to a more uniform physical environment as the majority of the area is low
lying and retains standing water during most of the rice-growing season. Another reason is that in
WCC, in contrast to ECC, few vegetables are grown. Vegetable growing promotes diversity
because farmers grow rice varieties of shorter duration than Masuli to allow timely sowing of the
vegetable crops.
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Figure 2. Area under main-season rice varieties in three villages of Wést Chitwan Cluster, 1997
(Sabitri, Kanchhi Masuli, and Radha 4 occupied an insignificant area and are not shown.)

The varietal diversity at the Nawalparasi cluster (NPC) is closer to WCC than to ECC. The main
differences are that in Nawalparasi there is more Masuli and Sabitri and no Ekbattar at all (figure 3).

1%

12% 1%

[JMasuli [JRadha 4 MR Sabitr
{1 Radha 9 M Radha 17 W Janaki

Figure 3. Area under main-season rice varieties in three villages of Nawalparasi cluster, 1997
{(Kanchhi Masuli and Radha 7 sccupied an insignificant area and are not shown.)
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Varietal dynamics

The distribution of varieties over time 1s dynamic, as new varieties are adopted and old and obsolete
varieties are dropped. How dynamic the system 1s can be quantified by measuring temporal diver-
sity. A dynamic situation is found not only in high-potential systems with modern varieties, it also
occurs in marginal areas and even for landraces (Joshi and Witcombe, this volume). As a result of
the mtroduction of new vaneties by PVS, most farmers indicated that the new varieties they were
adopting would replace Masuli. Other vaneties also likely to be replaced were Kanchhi Masuli,
Radha 4 (also known as Chaurasi or Bammorcha) and Sabitri. Twenty vaneties were listed as likely
to be replaced, but 16 of them accounted for only 18% of the total varietal replacement indicated by
farmers.

On-farm varietal diversity

The introduction of new modern varzeties contributed to an increase in on-farm varietal diversity
when diversity is measured simply as the number of varieties grown in each village (figure 4).

16 [7] Betore PClin 1997
B sfer PCHn 1988

~
)

Number of rice varieties
on
|

F-Y
|

Study viflages

Figure 4. Varietal diversity in rice before and after a participatory crop improvement program
across all nine FAMPAR villages, 1997 to 1999

Grain yield

Four varieties (Swarna, PNR 381, Pant 10, and PR103) had a statistically significant yield advan-
tage over the farmers’ existing varieties {table 2). From a few kilograms of seeds in 1997, these four
vanieties covered 22 ha by 1999 in the FAMPAR villages, which contributed 65 t of additional
vield. A further 25 ha were occupied by four other mew varieties: Rampur Masuli, Sarwati,
IR51672, and Pusa 44, On average, these yielded 7% more than existing varieties {p <.05 in a
pooled analysis). The added vield from these varieties was about 9 t. A similar or higher amount can
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Table 2. Yields of New Main-Season Rice Varieties Compared to Existing Varieties in
Participatory Varietal Trials in Eight FAMPAR Villages, Main Season, 1999

Grain yield of rice Difference relative
varisties (t ha-1} {o Masuli
Maturity Area covered
Variety name New Existing Yield (%) {days} {%]} by 1999
Swarna 4 .40 3.35 310 +5 52
PNR 381 404 345 17.0° -30 2.1
Pant 10 4.37 395 13.5¢ -25 0.7
PR 103 4.45 3.86 15.3" -18 0.8
Other new varieties * 417 3.80 7.0* — 3.0
* 505,
a2 R
w2 pe (01,

* Mean of Rampur Masuli, IR531672, Sarwati and Pusa 44,

be expected for the IRD villages that were found to have higher farmer-to-farmer spread of new
varieties than the FAMPAR ones, The monitoring of varietal adoption and spread done in 1999
confirmed that Swarna, Rampur Masuli, PNR 381, Pant 10, PR 103, and Sarwati covered signifi-
cant areas, although other vareties, such as IR 51672, Radha 11, PR 106, and NDR 80, were also
adopted to some extent. '

Discussion

The existing varietal diversity in main-season rice was low in general and very low in the West
Chitwan cluster. The differences between clusters reflected their physical and agronomic diversity.
Because the dominant crop varieties grown by the farmers in the villages of the study area were 30
to 35 years old, farmers were not benefitting from several decades of progress in plant breeding,
and because of narrow varietal diversity, these systems may be more vulnerable to pests and disease
attacks, which contribute to instability in food production.

The participatory varietal selection program was successful in this high-potential production sys-
tem. Farmers identified and adopted seven new rice varieties from the 16 given in PVS. Some of
these, such as Swarna, PNR 381, PR103, and Pant 10, had a distinct yield advantage over the vanet-
ies farmers were cutrently growing. Others were preferred for their early maturity, lower water and
nutrient requirements, or better grain quality. New varieties were adapted to specific niches. For
example Swarna is suitable for fields where the water stands for nearly all of the growing season;
Pant 10, PNR 381, and Sarwati are suited to conditions of partial irrigation and medium fertility;
and PR 103 and PR 106 were adopted for more fertile, higher yielding environments. Radha 11 was
found to be suitable for late planting conditions and for transplanting when the seedlings are more
than one and one-half months old. This is an important trait for areas where rice transplanting is
dependent on unpredictable monsoon rains.

Varietal diversity can be quantified but such quantification is scale sensitive. Diversity estimated
over all the FAMPAR villages as one unit gives different results than if it's estimated on the basis of
clusters. The vanetal diversity in the WCC increased far more than in the other two clusters, which
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both had higher initial vanetal diversity. From the viewpoint of diversity deployment t0 enhance
food securnity, increasing diversity in the most vulnerable areas is not only important for the com-
munities in those areas, but it also reduces the vulnerability of the system as a whole. The PVS
approach in main-season rice has helped enhance varietal diversity on-farm in the same way that it
has for other crops and areas (Malhi et al., this volume; Virk et al., this volume; Witcombe 1999a,
1999b; Joshi et al. 1997).

Participatory varietal selection was effective in increasing production in HPPSs by matching
agroecological niches to the most appropriate varieties. Such increases in production are essential if
the developing world is to feed its rapidly growing populations.
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A Holistic Approach to Participatory Crop
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D.S. Virk, D. Harris, B.5. Raghuwanshi, A.G.B. Raj,
P.S. Sodhi, and JR. Witcombe

Abstract

The term “participatory crop improvement” is used to cover all aspects of crop improvement where farm-
ers are invelved in a participatory role. In this paper, we describe the approach and results for participa-
tory crop improvemnent in wheat, in Lunawada subdistrict, Gujarat, India. Nine villages were selected for
study, and within each village, farmers were ranked inte categories by wealth. An initial baseline survey
on farming practices was conducted by semistructured interviews on a sample of farmers. Selected farm-
ers from each wealth category kept weekly farm calendars of all operations in their wheat fields. Selected
fields were termed “intensive data plots.” They provided a basis for analyzing the farming system and
profitability by wealth category, as well as for identifying constraints. The baseline surveys revealed that
upper-category farmers benefitted most from the sale of wheat produce. The lower-category farmers
consumed a large part of their produce. Intensive data plots showed that upper-category farmers accrued
higher net gains from wheat cultivation than the lower-category farmers. Participatory varietal selection
{PV5) offered new varieties to farmers for selection. PV'S resulted in significant replacement of the old
variety Lok 1, grown in about 90% of the area, by many varieties that increased vield levels and on-farm
biodiversity. Resource-poor farmers benefitted as much as the better-off farmers from PVS activities.
Participating farmers experimented on a simple, cheap agronomic intervention: seed priming. Most
farmers intended to adopt it because of its multiple beneficial effects, including increased yields. This
holistic approach to patticipatory methods was effective in analyzing poverty issues, identifying con-
straints znd new opportunities, and monitoring impact.

Introduction

Farmers i high-potential production systems (FHPPS) of the Indian subcontinent adopted modern
Green-Revolution cultivars in the 1960s and 1970s. Indigenous cultivars were quickly replaced
with CIMMYT wheat and IRRI rice vareties. Rates of adoption of modern varieties have since
slowed. For example, in India the average age of cultivated varieties is between 10 to 27 years for
most cultivated crops (Virk, Packwood, and Witcombe 1997). Slow turnover rates of cultivars
mean that farmers are growing older, and therefore inferior, genetic material.

The extent of adoption of new varieties by farmers depends on multiple factors, including agro-
nomic and socioeconomic constraints. We used a holistic approach to participatory crop improve-
ment in wheat in the Lunawada subdistrict in Gujarat, India, to analyze constraints, provide new
opportunities, and monitor the adoption of new cultivars chosen by farmess.

D.S. Virk, D. Harris, and JR. Witcombe are at the Centre for Arid Zone Studies, University of Wales Bangor, Gwynedd, UK. B.S.
Raghuwanshi and P 8. Sodhi are with the Gramin Vikas Trust, Dahod, Gujarat, India. A.G.B. Raj is located in Hyderabad, AP, India.
This document is an output from project R6748, funded by the Natural Resources Systems Program and the Plant Sciences Research
Program of the UK Deparmment for Intemnational Development (DF1D) for the benefit of developing countries. The views expressed
are not necessarily those of DFID.
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Methods

Two levels of participation were used in the stady:

» farmer-managed participatory research (FAMPAR) varietal trials in which farmers grow
new varieties alongside their local variety under their management, with scientists and farm-
erg evaluating many cultivar traits

+ informal research and development (IRD) in which farmers evaluate new varieties with little
mtervention from scientists, and the evaluation is mainly from the examination of adoption
trends

Baseline surveys

Baseline surveys were conducted in three villages——Kothamba, Ladvel, and Thanasavli—in 1997,
at the beginning of the project to understand farmers’ practices and to evaluate varietal biodiversity.
A sample of 60 farmers was taken in each village, equally representing upper, medium, and lower
wealth categories of farmers. Size of land holding was used as a proxy in categorizing farmers into
wealth classes.

Another survey was conducted in 1999 after three crop seasons of testing new wheat varieties to
assess their impact and changes in farmers’ practices. The survey was conducted in six FAMPAR
villages (Kothamba, Ladvel, Thanasavli, Vardhary, Chapatiya, and Dalvai Savli), three IRD vil-
lages (Panch Mahudia, Dokelav, and Panam Palla), one nonproject but project-influenced village
{Dev-Jorapura), and three control villages (Golan Palla, Rajgadh, and Madhvas) that were solely
reliant on governunent extensionl. in each village, 18 farmers were sampled, six from each wealth
category.

Intensive data plots

Intensive data plots (IDPs) were set up to collect information about all operations, inputs, and out-
puts on the farm. Selected farmers kept weekly farm calendars on one of their wheat fields. A proj-
ect researcher vetted the farm calendar regularly. 1DPs targeted the most popular variety, Lok 1.
The study was conducted in six villages (Kothamba, Ladvel, Thanasavli, Dalvai Savli, Vakata-
pura-Chapatiya, and Vardhary) in 1996-97 and 1997-98. There were six farmers in each village,
two 1n each wealth category, with a total of 72 plots in the two years,

The IDPs allowed an analysis of the farming system, profitability by wealth rank, and identification
of important constraints. M

Results and discussion

Baseline surveys

Utilization of wheat. Wheat utilization patterns vary with the wealth category of farmers. The up-
per-category farmers sell a larger portion of their wheat in the market, in comparison to the me-
diurn-~ and lower-category farmers. The medium- and lower-category farmers consume a higher
proportion of the wheat that they produce (figure 1). They also keep a larger quantity of produce as
seed for sowing the next year than do the upper-category farmers, who have the capacity to buy
seed from the market at the time of sowing,
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