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Abstract

Crop improvement has besn one of the strong, continuous programs in the Mekong Delta for major
crops, especially rice. However, most breeding programs have been set and designed by breeders,
neglecting the role of users: farmers and farming communities. Farmers have been the passive users,
receiving finished breeding lines/varicties for their production. The dissemination process of “technol-
ogy transfer” has been very slow and costly for both breeders and farmers,

The use of participatory approaches in crop improvement have ensured the involvement of farmers in the
whole process or, at least, in the evaluation process. This has resulted in a better understanding and ac-
ceptability of new crop varieties generated through the breeding program.

Can Tho University, as the leading research institution for adapting participatory approaches to tice im-
provement, started on-farm breeding programs as early as 1975, after the war, by sending out their staff
and students to work closely with farmers on crop-improvement programs. In 1994, with the inception of
the Community-Based Biodiversity Development and Conservation (CBDC) project, participatory
plant- breeding (PPB) and participatory varietal-selection {PV8) approaches were introduced as methods
o develop and identify crop varieties specific to niche environments and farmers” preferences.

These participatory approaches are also being used in one of the study sites, Tra O, of the global in situ
conservation project implemented in Vietnam in collaboration with the International Plant Genetic Re-
sources Institute (IPGRI). The result has been very positive, with many promising crop vaneties selected
from these programs and used in larger-scale production, Farmers have been successful in segregating
material selection and many farmers have become well known tlhrough these activities.

Participatory approaches are very important for crop improvement at the community level in Vietnam.
PPB and PVS approaches are the key tool for crop improvement. Successful results from farmer sefec-
tions have strongly proven that these approaches are right. This experience has been very useful for
national crop-improvement programs.

Introduction

Crop improvement has been one of the strong, continuous programs in the Mekong Delta for major
crops, especially rice and beans. However, most breeding programs have been set and designed by
breeders neglecting the role of users: farmers and farming conununities. Breeders have set their
own breeding objectives and conducted crop-improvement programs based on their own analysis
of problems and on-station research findings (COWI 1999). At the end of their breeding programs,
promising breeding materials are released to farmers as so-called “technology transfer.” Farmers
are passive users, receiving finished breeding lines/varieties for their production. In many cases,
farmers, especially the poor, refuse to try new varieties because they do not want to take the risk.
Resource-rich farmers are the first to try such varieties. Participation is limited to providing a piece
of land to the breeders for on-farm trials. The dissemination process of “technology transfer” has
been very slow and costly for both breeders and farmers. As a result, the adoption of recommended
varieties, in many ¢ases, has been very slow, doubtful, or has even failed. Local adoption of new
technologies is dependent not only on technical suitability and economic viability but also on social
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acceptance. The use of participatory approaches in crop improvement assures farmers’ involve-
ment in the whole process or, at least, in the evaluation process. This has resulted in better under-
standing and greater acceptability of new crop varieties generated through breeding programs.

Can Tho University, as the leading research institution for adapting participatory approaches inrice
improvement, started on-farm breeding programs as early as 1975, after the war, by sending out
their staff and students to work closely with farmers on crop improvement programs (Xuan et al.
19933, In 1994, with the inception of the Community Biodiversity Development and Conservation
{CBDC) project, participatory plant breeding (PPB) and participatory varietal selection (PVS)
were introduced as methods to develop and identify crop varieties specific to niche environments
and farmers’ preferences (CBDC 1996, 1997).

Witcombe and Joshi (1996) defined PPB as involving farmers in selecting genotypes from geneti-
cally vaniable, segregating materials and PVS as involving the selection by farmers of nonsegrega-
ting materials, characterized as products from plant-breeding programs. However, they also agreed
that PPB is a logical extension of PVS. In our view, PVS is only a lower level of PPB. PPB, there-
fore, should be understood in its broader meaning and implications as the involvement of farmers in
the whole process of plant breeding, not only the selection of segregating and nonsegregating mate-
rials. Farmers can be involved at the very beginning, when strategies and objectives are set for plant
breeding, in identifying parents, making crosses (of course with fraining from the formal sector),
and selecting both segregating and nonsegregating materials. The experiences from the CBDC
project in Southeast Asia have proven that point, especially in the Mekong Delta in Vietnam and in
Bohol, Philippines, for rice (CBDG 1998).

These participatory approaches are also being used at one of the study sites, Tra Cu, of the global in
situ conservation project implemented in Vietnam in collaboration with the International Plant
Genetic Resources Institute (IPGRI).

Methods used in participatory crop improvement

The participatory crop-improvement program uses PVS and/or PPB approaches, depending on
fanmers” varietal needs and their breeding knowledge and technical skills. The PVS approach has
been used to improve local landraces and to evaluate the finished breeding materials, obtained from
research institutions, on farmers’ field. When varietal options available to farmers through PVS are
limited or exhausted, PPB is initiated ({CBDC 1998). Farmers with knowledge of and interest in
breeding are involved in PPB activities, i.e., activities from crossing desired parent lines to select-
ing and evaluating the segregating genetic materials (De and Tin 1998). A flow diagram showing
the methods used in participatory crop improvement is presented in figure 1. The methods used in
implementing PPB and PVS are discussed below.

Methods used for PPB
Participatory plant bresding involves the following steps and activities,

Need assessment and selection of cooperating farmers, Comununity meetings are organized to
identify farmers’ problems and needs and to come up with suitable crop-improvement strategies
and plans. A group of farmers (Group 1 farmers), with knowledge of and interest in breeding, are
selected as cooperating fanmers in consultation with the community. Breeding activities are then
formulated and decided upon with these cooperating farmers.
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Figure 1.Community-based networking diagram for PPB and PVS

Setting breeding objectives and identifying donor parents. Breeders work closely with farmers
to agree on breeding objectives. Farmers have been found to use both quantitative and qualitative
criteria to determine these breeding objectives. Some of the examples of such criteria are high
yield, short duration, resistance to major pests and diseases, stickiness of cooked rice, and so on.
Based on the breeding objectives, breeders then assist fanmers in searching for suitable donor
parents for crossing. These donors may be found among the available genetic materials at the local
level or from research institutions and are made avatlable to the cooperating farmers.

Making crosses and selecting segregating materials. The Group 1 farmers are given additional
training on crossing techniques and assisted in making the desired crosses. In other cases, breeders
provide seeds of segregating lines at very early generations (F,, F4, and F,) to the farmers for selec-
tion of desired lines based on their own criteria. Farmers have been found to handle segregating
materials from generations as early as F,. In the process, farmers apply their own crop-management
practices. Based on breeding objectives, farmers observe, evaluate, and harvest the selected plants
individually. This process is repeated until stable lines are obtained. For management reasons, the
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number of individual plants selected each season 1s limited, depending on farmers’ capacity for
seed handling and the land assigned as a breeding plot. Therefore, the genetic variation in farmers’
selections is usually narrow. Only Group 1 farmers are involved in the selection process, while field
operations are done with the help of other farmers in the community.

Observation test. Pure lines selected from the segregating matenals are planted in observation test
plots to check for adaptation and yield, with common local varieties used as local checks. Farmers
compare the performance of new varieties/lines with the local check and select promising ones for
further evaluation in yield tmals by Group 2 farmers.

Monitoring. The Group 1 cooperating farmers take close field observations with technical assis-
tance from breeders and agricultural extensionists. These farmers also keep records on field condi-
tions and crop performance for later analysis in determining the suttabilify of the new crop varieties
under selection.

Methods used for PVS
Participatory varietal selection involves the following steps and activities.

Need assessment and selection of cooperating farmers. As in PPB, community meetings are
organized to identify farmers’ problems and needs in relation to their current crop varieties.
Farmers may want to improve their current varieties or change for promising new varieties. A sepa-
rate group of farmers (Group 2 farmers), with good knowledge of and skills in seed selection and
management, are also selected as cooperating farmers in consultation with the community. PVS
activities are then formulated and decided upon with the cooperating farmers from both Group 1
and Group 2.

Provision of genetic materials and participatory selection. Three sources of genetic materials
are used to obfain seeds for participatory selection of desired crop varieties:

* PVS with improved local landraces. The improvement of local landraces is done through
mass as well as pure-line selection. Since the mass-selection method does not require very
spectalized skills, Group 2 farmers, after a simple orientation, have been able to undertake
this selection. On the other hand, pure-line selection for crop improvement requires special-
ized skills and care on the part of the farmers. For this reason, only Group 1 farmers have
been used to do pure-line selection, after adequate training and with intensive monitoring.
The improved local landraces are then given to a large number of farmers within the commu-
nity, as PVS materials, for their own testing and selection.

» PVS with reintroduced local landraces. PVS also reintroduces landraces from genebanks
back to the community when local materials have been destroyed by disaster. Usually the
collected local varieties from different locations within and outside of the community are
evaluated in the community to give farmers more choices.

« PVS with modern crop varieties. Modern crop varieties from research institutions and fin-
ished products from PPB are also given to the cooperating farmers for testing their suitability
under farmers’ own management conditions and household requirements.

Yield trials of successful PVS varieties. The crop varicties preferred by farmers under the PVS
program are then put into varietal yield trials in the community for farmers to observe directly and
make selections of their choices. Common varieties in the community are used as local checks in
these trials. Farmer field days are organized just before harvesting to bring farmers in the commu-
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nity to the trial plots for a joint evaluation of the tested vareties, Desirable varieties (usually two to
three varieties) are then selected for seed multiplication.

Seed multiplication. Varieties selected by farmers from yieild trials are distributed to a group of
farmers (Group 3 fanmers), with considerable knowledge of and interest in seed production, to mul-
tiply large quantities of seeds for use by other farmers in the community. Seed multiplication fields
are closely monitored and used as final checks for large-scale production.

Monitoring. Field visits and farmer field days are the most appropriate tools for participatory mon-
itoring and evaluation of PVS activities. Breeders, field staff, extension workers, and farmers par-
ticipate in such activities. Data collection depends on farmers’ objectives and includes common
traits such as growth duration, plant height, tillering capacity, grain yield and quality, and tolerance
to insects and diseases.

Field experiences with rice

Participatory varietal selection (PVS)

Rice 1s the major food crop in the Mekong Delta. PVS activities on rice have been undertaken in
different forms in the Mekong Delta starting as early as the 1970s. The most common of these
activities was varietal vield trials. The main objectives of the varietal vield trials were to generate
farmer-preferred crop varieties and faster dissemination of these varieties. Can Tho University has
been a leading research institution in initiating and implementing on-farm research activities. In the
beginning, breeders and researchers cooperated with advanced farmers individually throughout the
Mekong Delta (De 1997).

During the period 1975-1995, hundreds of promising rice varieties were tested in farmers’ fields,
and a number of varieties were identified and released. Some of these rice varieties are IR36 (later
named NN3A)Y, HT6 (NN6A), MTL30 (NN7A), HT19 (NN2B), IR42 (NN4B), MTLS8 [R13240-
108-2-2-3), and MTL&7 (IR50404-57-2-2-3). These varieties have made great contributions to the
improvement of rice production in the Mekong Delta. Many farmers, such as Mr. Hai Huu (Long
An province}; Mr. Hat Chung, Mr. Tu Tat, Mr. Ba Chuong (Tien Giang province); Mr. Ba Cung
(An Giang province); Mr. Muoi Tuoc, Mr. Muoi Than Nong (Vinh Long province); and some
others, were known as the “rice-selection kings.” Farmers were also found to use pure-line selec-
tion to improve the formally released varieties for grain quality and adaptation to specific condi-
tions in their areas. This process has, in fact, strengthened on-farm conservation of crop diversifty,

Later, since 1994, with the inception of the Community Biodiversity Development and Conserva-
tion (CBDC) project, PPB and PVS have been included in their current form in the crop-im-
provement program. There has been a shift from dealing with advanced, individual farmers to
farmer groups and farming communities (CBDC 1998). As a resulf, more farmers have been
involved, the degree of participation has improved, and more work has been organized at the
grass-roots level by communities themselves with help from many local authorities. Four farming
communities used as pionesrs are Nhut Ninh community (Tan Tru district, Long An province), My
Thanh community (Ba Tr district, Ben Tre province), Ke Sach community (Ke Sach district, Soc
Trang province), and Long Thanh community (Vinh Loi district, Bac Lieu province). The results of
PVS activities in these communities are presented in tables | and 2.
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Table 1. Number of Rice Varieties Tested and Selected from PVS Activities at Four Communities
in the Mekong Delta
Nhut Ninh My Thanh Ke Sach Long Thanh
Year Tasted | Selected | Tested | Selected | Tested | Selected | Tested | Selected
1994 TR 252 8
DWR 20 6
MR 18 4
HYV 5 1 5 1 22 2
1885 TR 23 3
HYV 1 5 4 5 3 169 16
1986 TR 1
MR 22 1
HYV g 9 34 g 89 — ] 1
14987 TR 222 2
MR 7 Lost a2 29 25 -
HYV 20 g 18 2] 20 3
1998 MR 11 12
HYV 12 6 18 8 18 g 24 5

Sonrce: CBDC {1998). . \

Npte: TR= Traditional rice; DWR= Deep-water rice; MR= Medium rice; HY V= High-vielding rice (early).
1. No data available af the time of writing.

2. De to 2 typhoon at the last stage of the irial, no result was possible.

Table 2. Commeon Varieties Selected from PVS Activities at Four Communities in the Mekong

Delta
Rice varieties . Nhut Ninh My Thanh Ke Sach Long Thanb
TR MNep Thom, Tai Tai Nguyen
Nguyen, Me Huong
MR ‘ MTLB3, MTL124 MTLB3
HYV IR46517, IRB4, IR54883, 59768, MTLES, 101, IR64, MT1138,
MTL156, 157, MTL138, 205 MTL142, 157, MTL142, 147,
MTL159, 199 MTL184, 190, MTL148, 150,
MTL199, 201, MTL156, 157,
MTLZ262 MTL 159, 199

Sowrce: CBDC (1998)
Note: TR= Traditional rice; DWER= Decp-water rice; MR= Medium rice; HY V= High-yielding rice (early).

Participatory plant breeding (PPB)

In the 1996/97 dry season, the project decided to start providing segregating breeding materials
from 63 F, populations of 12 crosses made by the Rice Research Department of Can Tho University
for farmer selection in the four communities listed above (table 3). The names of these crosses are
1.245,1.246, 1.247, 1248, L249, 1.250, L251, L252, 1.253, L.254, 1L.255, and 1.256. Many farmers
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Table 3. Number of Segregating Populations Distributed and Selected by Four Communities
from PPB Activities in the Mekong Delta, by Year

Number of populations selected by generation
{Fz; FJ; Fés Fﬁ)

Community F, Fsy Fa Fs Farmers' selection

Nhut Ninh 13 13

My Thanh 20 a 3 1 1.246-10-1-B

Ke Sach 10 4 5 4 L.246-7-3-B {SiC-1)
L247-1-5-B {SiC-2}

Long Thanh 20 11

Total 63 36 5 2

were interested in selecting individual plants from segregating populations based on their own
criteria and under their own management conditions. Some of the farmer-selected vanieties are now
stable lines and are being tested in yield trials.

1.246-7-3-B, and 1.247-1-5-B, the two promising farmer selections and noted by farmers as SiC-1
(Soc Trang Selection, no. 1) and $iC-2 (Soc Trang Selection, no. 2) respectively, were purified by
bulk selection method after F4. Farmers in Ke Sach community (Soc Trang province) are now mul-
tiplying it for distribution among themselves. Mr. Canh is the leader of this farmers’ group who has
led the selection activities in this cothmunity. Similarly, 1.246-10-1-B, a promising line selected by
farmers in My Thanh community (Ba Tn district, Ben Tre province) is also now under yield test
and seed multiplication,

Besides four communities the initially selected, the PPB and PVS programs were also expanded to
include other advanced, individual farmers in the Mekong Delta. One of these was Mr. Hai Triem
from An Giang province, who was well-known as “farmer of the era” and was awarded the Third
Labour Medal by the central government for his contribution to rice improvement.

Problems and lessons
Problems

* The low educational level of the farmers means they require more training and the adoption
of PPB is slow.

* Few farmers are interested in working with breeding and selecting segregating materials.
Farmers are more willing to multiply promising varieties than to select from segregating ma-
terials or make crosses.

+ The number of farmers collaborating in PPB is limited, especially in pedigree selection and
selection of segregating material because these are time-consuming activities.

= Agricultural policy is more favorable to commercial production than tp conserving diversity.

+ Due to the fast tumover of rice varieties by fanmers (every three to four seasons), itis difficult
to keep their interest and get their cooperation for the entire process of selecting segregating
lines, which takes time to get results.
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Lessons

* Support from local authorities and organizations in term of organization, management, addi-
tional funds, and facilitation is very important.

» Cooperation with groups and communities on PPB and PVS gives better results than work-
ing only with individual farmers.

* Farmers’ field schools and farmers’ field days for PPB and PVS are good ways to motivate
the farmers’ participation at the community level.

» Farmers conserve and maintain the diversity of plant genetic resources to meet their own
needs for home consumption, marketing, and adaptation to local environments and farm
TESOUrCes.

* Biodiversity development should be considered on a temporal and spatial basis at the level of
species, crop, and agroecosystem. PPB and PVS increase plant genetic resources at the level
of the gene pool and not at the level of specific varieties.

* In situ and ex situ conservation and development are complementary.

» Biodiversity in the Mekong Delta is currently under pressure but integrated farming systems
and diversification of plant genetic resources could help to correct the situation.

Participatory approaches are very important for crop improvement at the community level in Viet-
nam and are efficient ways of achieving crop improvement at this level. PPB and PVS are the key
tools for this. Successful results from farmers’ selections have proven that these are the right
approaches, providing a very useful lesson for national crop improvement programs.
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Using Farmer Knowledge for Participatory Sweet-Potato
Variety Selection in Garut, West Java, Indonesia

Caecilia Afra Widyastuti and Minantyorini

Abstract

This paper describes trials using sweet-potato germplasm from Irian Jaya, where sweet potatoes are a sta-
ple food in the highlands. During the collection of sweet-potato germplasm, farmers’ knowledge of those
sweet potatoes has also been collected. Farmers’ knowledge about sweet potatoes in Irian Jaya will be
vsed as a basis for this project and includes information on yields, the use of sweet potatoes as human
food or feed for livestock, and the condition of the enviromment.

Varieties are selected on the basis of farmers’ criteria, including market orientation and table consump-
tion: skin color, flesh color, uniformity, and other criteria. The project is also collecting information on
farmers’ cultivation practices, such as using high ridges in the rainy season and reducing the leaves dur-
ing the growing period, as well as how to choose healthy cuttings.

Methodology

The objective of this research is not only to get a high-yielding sweet potato that is adaptable in
Garut, but also to get new variety/ies with the agronomic characteristics required by different user
groups (1.e., farmers, traders, consumess).

The study was set up in the village of Desakolot, Cilawu District, Garut Regency of West Java
Province in a rainfed field that had been used for brick making six years before and had remained
fallow for five years. The year before the trials took place, the field was planted with yambean. Cne
week prior to planting, 150 sacks of manure were applied in order to improve the soil. This is al-
ways done in this area, especially for land has been used for brick making. This field is typical of
places where sweet potatoes are grown. The nearest field to this site is planted with corn, sweet po-
tatoes, and ginger. This neighboring field was also used for brick making, and the vigor of the plants
grown on it is good. Prior to establishing the field trials, planting materials were multiplied in
Cibadak, Pacet, about 3.5 hours away from Garut, sintce it was very dry in Garut.

A total of 64 cultivars, including five checks (BISI83, S(Q27, CIP-1, Jahe, and Keleneng) were
tested (the last two of the checks are well-known local cultivars in the area). There were 36 hills per
plot. The date of planting was 26 February 1998.

The experimental design is a randomized complete block with three replications. The size of indi-
vidual plotsis 1.6 mx 3.0 m. Spacing is 80 cm between rows and 15 ¢m to 18 cm between hills, Har-
vesting is done according to the farmers’ schedules.

During the harvest, we invited farmers, traders, and extensionists to select sweet potatoes based on
their criteria. By using participatory tools such as flags, they walked around the trial field and chose
what they liked. After that they ranked the selected varieties based on production, skin and flesh
color, uniformity, skin smoothness, and general acceptance (table 1). Figure | shows participants
ranking the selected varieties,

Caecilia Afra Widyastuti is a researcher at the International Potato Center {CIP»-ESEAP Region, Bogor, Indonesia. Minantyorini
is a researcher at the Research Institute for Biotechnology, Bogor, Indonesia.
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Table 1. Selection Criteria and Rank of Sweet-Potato Varieties

Rank of selection Criteria of selection Results {in order)

| Production Kinta, Toweko, Lemekuara, Umakmbi, Pipombi
] Skin color Toweko, Pipombi, Lemekuara, Umakmbi, Kinta
1 Root shape Umakmbi, Toweko, Kinta, Pipombi, Lemekuara
v Flesh color Toweko, Umakmbi, Lemekuara, Kinta, Pipombi
v Uniformity (shape and size) Umakmbi, Toweko, Pipombi, Lemekuara, Kinta
VI Skin smoothness Toweko, Pipombi, Lemekuara, Kinta, Umakmbi
Vi General acceptance Toweko, Umakmbi, Lemekuara, Pipombi, Kinta

Figure 1. Farmers, traders, and extensionists ranking selected sweet potatoes

Results and discussion

The experimental field was harvested on 22 August 1998, according to the farmers’ schedule. No
check varieties were select by farmers—not even Racik, the most popular local cultivar. Five new
cultivars, i.e., W0139 (Toweko), W0331 (Kinta), W0111 (Umakmbi), W0113 (Lemekuara), and
WO0109B (Pipombi), were selected by the farmers, traders, and consumers (table 2). Toweko ap-
pears to be the most preferred cultivar in this area.

Farmers in Desakolot plant sweet potatoes for commercial purposes. They have several require-
ments, such as high yield, smoothness of skin, skin and flesh color, uniformity in shape and size,
and root shape.

High yield is one important requirement for commercial purposes. The idea of “high yield”
includes early maturation. Farmers prefer to plant sweet potatoes that with a high yield but they also
require other criteria such as smooth skin, good skin and flesh color, etc. Table 2 shows that Kinta,
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Table 2. Farmers’ Selections from the Irian Jaya Sweet-Potato Trial

Uniformity Skin

Accas- Produc- Skin Root Flesh {shape smooth- Genaral
No  sion No. Local name tion color shape  color and size) ness acceptance
1 w{}‘j 3g TOWS&O Ak ITe1s ] sk Ty FEvee PO FOP.
2 wﬁaaf K;ﬁ!a EET i) - E2 13 13 - AW *
3 wn.l 11 E}f‘ﬂakn’lbl >a - RN Wk L1 T - xipd
4 mq .ts Lememm L L2 3 R Ll # rkd e R ik
5 Wﬁgggﬁ pipﬂmhi " BERE E2 ] * 12 hdrd (13

Note: Ranking is indicated on a scale from 1 to 5, where *¥*** indicates highly acceptable and * indicates low
acceptability.

which had the highest yield was given low acceptance overall because it did not have acceptable
skin color, uniformity, or skin smoothness.

Smooth skin color refers to skin that has not been damaged by weevils or nematodes and that exhib-
its no cracking. Skin should be thick encugh to withstand peeling during transportation and to be
resistant to weevils or nematodes. The smoothness of the skin has a considerable effect on the price
of sweet potatoes.

Farmers always refer to good-tasting sweet potatoes as ubi kefan (sticky sweet potatoes) if they see
a sweet potato with purple flesh. According to them, these sweet potatoes get a good price.

Toweko (W0139) was given eight flags because it meets the criteria of high yield, good skin color,
uniformity in shape and size, good flesh color (dark yellow), and is suitable for fresh consumption
and for snack food (keremes). According to farmers, the minimum price for Toweko should not be
less than Rp 500. After tasting the raw Toweko, the farmers predicted that this cultivar would be
well received in the market. The participating farmer wanted to plant Toweko 30% in the first sea-
son and increase it to 50% for the next season. They said they would plant 100% if the market could
absorb that much. Two participating farmers, Haji Sumarmna and Amin, will be responsible for mul-
tiplying this sweet potato as a source of planting material.

Umakmbi (W0111) was chosen with four flags because the skin is very smooth and thick, meaning
it could resist weevil attacks. The flesh color 1s dark purple, meaning it will taste good (ubi
ketan—sticky sweet potato), and the roots are very uniform in shape and size. With these criteria,
the farmers predicted that this sweet potato would command a good price in the market. According
to the farmers, they can increase the production of this vanety. Farmer Unang will be responsible
for multiplying this sweet potato as a source of planting material.

Kinta (W0331) was given six flags because of its high yield and purple flesh, meaning it will taste
good (ubi ketan—sticky sweet potato). The skin is very smooth, with no evidence of nematode
attack. Farmer Agus will be responsible for multiplying this sweet potato as a source of planting
material,

Lemekuwara (W0113) was chosen with two flags because of its rounded shape and smooth, red
skin, which mean it will be easier to sell in the market. Farmers chose this from replication IT1,
which indicated high production. Farmer Eman will be responsible for multiplying this sweet po-
tato as a source of planting material.
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Pipombi (WOL09B) was chosen with eight flags because the size is uniform, it has smooth skin
color, and it can be sold fresh. Farmer Encek will be responsible for multiplying this sweet potato as
a source of planting material.

Conclusions

Based on our experiences with this tnial, we have formed the following conclusions:

» Using farmers’ knowledge about sweet potatoes from Irian Jaya will help researchers to do
preliminary selections for the trial.

» The participation of farmers in the area where the trial was set up will help in selecting sweet
potatoes based on farmers’ criteria, such as marketability and table consumption.

= Farmers selected sweet potatoes based on their marketability and farmers’ own criteria.
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Table 3. Yield of Varieties Tested and Farmers’ Ranking for Marketability

Yield {ToniHa)

Marketable Not marketable

No | Accession No | Cultivar i i HH X I il i X
1 W13 Bon 05 @ 014 | 104 | 0881 181 | 167 083 144
2 Wobd Yarcnambiri 583 125 847 | 893! 236 : 139 292 222
3 |wo116 Helalekue TOB | 708 | 722 713 292 141 184} 198
4 |WO113 Lemekuara 236 | 778 | 944 653 11| 125 236 472
5 |W0323 Wormin 444 | 917 | 736 689 | 184 | 153 403 250
& |WOo0d4s Poniai 500 839 625 583 208 2.36 167 | 204
7 1 WO0B1 Tinta kuning 681 361 500 6514 04| 063 097 | 080
& |WoD4a Senggol 292 139 1673 199§ 028 086 | 139 074
g w0033 Sengkerengke 514 | 806 | 306 542 181 194 318 231
10 | WO350 lloka | 1222 753 1 1028 .1 125 0.87 i1
11 {WO104 Gelakue 236 | 361 | 028 208 208 138 1867 171
12 1WO0158 Musarnaken baru 1514 | 1028 250 ¥ 542 KL 3191 393
13 woz2z208 Helalekue fama B e - 141 037 — — | 068 0.23
14 IWO220A Helalekue lama A 1261 444 347 305 | 014 -— 1 028 | 0.14
15 | WO0008 Esipalek — - 1 083} 028 e e | 0281 009
16 |WO0124 Naulupe 583 | 1139 5.14 7.45 222 0.83 184 167
17 |WO0204 Korwambi - i (.69 — | 023 | 042 - 314 1 019
18 | W0181 Walegein 250 236 083 180 250 069 097 139
18 |W06s4 Kuruparambi 3.61 4.44 167 324 222 087 087 139
20 |'Wo187 Mugulele 3068 403 284 324 1.867 319, 381 | 282
21 |W0D4B Giniagalo 778 514 | 308 533 139 | 056 056 | 084
22 WO138 Toweko 12.08 833 | 1028 | 1023 222 222 250 23
23 WO130 Siknimbi 458 | 7.92| 125, 4581 0831 087 111} 097
24 Wote7 Mukolele 556 | 431 389 | 459 194 278 284 | 245
25 |W0223 FUmakimibi 825 | 10.08 5.56 7.27 154 153 0.97 148
26 Wi Umakmbi 819 333 825 582| 222 | 222 181 208
27 | WO316 Ketfelale 500 500 844 648 097 111 235 | 148
28 | WO0o18 Mailongge 1708 | 1083 | 1222 133 0.69 1.53 0.97 1.06
29 |WO0300 Musan 903 375 653 644 | 153 | 222 | 194 1.90
0 wozi Gilikue 056 | 1222 — 4.25 0.14 - — . 008
31 W33t Kinta 1349 | 122 861 | 1.4 1.67 .72 1.81 1.80
32 | W0339 Kuning 10.97 569 8.17 £81 1.53 278 997 ¢ 178
33 w0253 Yoban 458 @ 472 528 4.88 1.39 222 1.67 | 1.78
34 WOt Pusemangken 0,42 — 163 065 083 -~ 1 139 | 0.74
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Table 3. Yield of Varieties Tested and Farmers’ Ranking for Marketability (Continued)

Yield ({Ton/Ha)

Marketable Not marketable
No | Accession No | Cultivar i It H X | ] n X
35 WOU10 Musan 2.50 — | 222 1571 167 | 056, 194 | 139
38 W01s4 Liz-lia 819 917 | 736 B24 ) 208 2801 292 250
37 (WOM25 Linggoara 4,31 187 167 255 058 | 139 083 | 093
38 WO241 Sahoma 11.25 833 | 1028 935 1.25 1.81 {69 1.25
38 w0280 Tuwembi 8751 8233 917 875 184 284 236 | 231
40 |WGoo14 Kentang 736 | BB9, 431 685 153 153, 187 158
41 | WG141 Gelakue Putih 282 | 883, 222 389 194 222 087 171
42 |WO0021 Kita 125 | 194 — i 106 153 | 282 028 158
43 |W0227 Kentang 083 | 250, 087 143 111 05 097 (88
44  (W0109 Pipombi 306 347 028 227 2982 097 464 153
45 [(WO0108B Pipombi 8 125 | 444 ¢ 306 292 | 088 139 | 236 148
48 1WO0220 Helalekue Lama 569 98 514 690 | 447 278 153 283
47 [WO134 Nasimbi 139 | 278 486 3.01 1257 1141} 319 | 185
48 IWO186 Soepak Baru 4.17 431 | 1028 §.25 361 0.56 403 1 273
49 1WO206B Andelan B 472 | 056 | 042 180 153 0¢7 | 111 1.20
50 IWO206 C Andelan C 167 | 1257 125| 139 111 042 069 074
&1 [Wa187 Answun 0.83 — — 1 028| 056 028 042 042
52 TWO108 Tabimbi 403 | 569 528, 500| 083 | 014 111, 069
83 1 WO005 Hoboak 819 | 222, B653 | 565 087 083 126 102
4 W06 D Andelan D 361 111 282 255 087 097 | 222 | 139
55  W0280 Mikmak 764 875 0 W72 Wy 1.94 1.25 2.64 1.94
56 | WOO55 Mikmalk 431 722 778 | 644 | 138 OB3| 184} 139
57 woooz Mikmak §.81 683 | W@ §.20 187 (.14 097 | 083
58 |WGO17 Woritel 681 48 153| 440 181 097 | 184 157
58 | WO039 Tinta Kuning 3.33 — | 181 171 083 058 | 139 093
80 Bis 183 1236 | 1306 | 138t | 1301 403 028 444 | 292
61 sQ 27 588 ¢ 1097 | 1097 .21 139 314 2482 1.48
62 CipP-1 847 903 708 819 139 284 292 232
63 Jahe 184 931 | 931 685 181 | 222 125 178
64 Keleneng 278 417 | 818 505 128 1398 458 241
85 Racik 611 042 833 485 5421 458 333 444
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Understanding Agroecological Domains:
The Key to a Successful Participatory Plant Breeding Program

R.B. Rana, B.R. Sthapit, A. Subedi, D.K. Rijal, and P. Chaudhary

Abstract

Farmers have an intricate knowledge of their agroecalogical domains. The empirical evidences from
Kachorwa (ferad) and Begnas (mid-hill) sites in Nepal suggest that farmers distinguish domains for rice
primarily on the basis of mwisture and fertility. Farmers also differentiate the number, relative size, and
specific characteristics of each domain within a given geographic area. Similarly, they allocate individ-
val varieties/landraces to each domain, indicating that the competition between varieties/landraces
occurs within the domain and that transgression of domain was rather limited. These deductions need to
be verified at a wider level. A fuller understanding by researchers of specific agroecological domains isa
prerequisite for them to contribute subsgtantially in plarming and executing effective participatory plant
breeding (PPB) programs. Only with a sound knowledge of agroecological domains and the varietal dis-
tribution within domains can a program on diversity deployment and biodiversity conservation be effec-
tively impleniented. Likewise, justifying the cost-effectiveness of PPB, targeting research/extension
activities, and measuring the contribution of PPB to food security demands a detailed understanding of
agroecological domains. Simple and practical ways to illicit information on agroecological domaing and
associated varieties/landraces through farmers’ group discussion at the village level have been suggested
a3 a pre-project activity for PPB, which could enhance the success of PPB programs. ;

Introduction

The importance of agroecological domains can be found in earlier work on defining and delineating -
recommendation domatns (RDs), which is closely associated with the farming systems research of
the late 1970s (Wotowiec, Poats, and Hildebrand 1986). Initial work on RDs concentrated on a few
relatively easily identifiable factors (biological variables), such as land and soil types, agro ecologi-
cal zones, and crop types and management (Harrington and Tripp 1985). The exercise on RD was
highly complex since the process was to identify farming households, based on the similarity in
their practices, rather than farms. But the delineation of agroecological domains was much less
cumbersome with rice because rice is very sensitive to changes in agroecological conditions and its
adaptation is limited, as compared to some other crops such as maize. Moreover, rice is the most im-
portant cereal crop in the region, so farmers have an in-depth knowledge of rice-growing environ-
ments and varieties suitable to different agroecological domains.

The current endeavor on refining the definition of agroecological domains for rice in parts of Nepal
is the case of “sharpening the focus” for better targeting of participatory plant breeding (PPB) work,
including diversity deployment, conservation of landraces in different domains, and planning stra-
tegic crop management research. The methodology adopted is quite simple and can be replicated in
other areas for wider use by the researchers and development workers.

R.B. Rana, A. Subedi, D.K. Rijal, and P. Chaudhary are with Local Initiatives for Biodiversity Research and Development
{LI-BIRD). B.R. Sthapit is with the International Plant Genetic Resources Institute, posted in Nepal.
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Farmers define and characterize agroecological domains

Field exercises for delineating agroecological domains have largely been influenced by the meth-
odologies on RDs advocated by Collinson (1980}, Franzel (1985), and Vaidya and Floyd (1997).
They emphasized the use of secondary sources of information, followed by preliminary surveys
supplemented later by a formal survey to refine the domains. However, later views on the subject
nold that the refining process should take place only after researchers have a clear understanding of
the variability inherent in the local farming systems (Cornick and Alberti 1985). The current study
embaodies the thoughts from both the methodologies for delineating domains and associated rice
landraces/varieties.

In the process of delineating agroecological domains, two group meetings were organized in the
Kachorwa and Begnas eco-sites. The first meeting was held with field-based staf¥; the second, with
farmers from the project area. This was followed by a transect walk by researchers and farmer rep-
resentatives to jointly validate farmers’ statements. The exercise took about two days, including
field visits in each site.

Interactions with field-based staff

Since field-based staff are stationed in villages, it was expected that they would have a fairly good
understanding of the agroecological domains and the farming systems of their respective eco-sites.
Hence, the first level of group discussions was organized in field offices, with the field officer, tech-
nical assistants, and motivators participating.

After discussions, the participants were able to come up with four major agroecological domains,
mainly defined on the basis of water regimes. They also broadly classified the soil type and fertility
status of soils from each domain, based on scientific knowledge of soil classification and character-
ization. Participants were also asked to estimate the size of each domain and place different land-
races/varieties in their right domains. Estimating the relative size of each domain was straight-
forward because the pokhari/man occupied only a limited area within the eco-site. But placing each
landrace/variety in its right domain proved more difficult. The team could place the majority of
landraces/varieties in their domains, but the number of landraces/varieties per eco-site was too
large for them to remember all the names and their right environmeunts, The process was also com-
plicated by the fact that some of the landraces/varieties are grown in more than one domain,

The whole process was reviewed by the participants, and once they were satisfied with the steps and
outputs, the field officer was asked to facilitate the same process for the farmers’ group discussion.

Group discussion with farmers

A group discussion was held with farmers with the specific objective of delineating agroecological
domains. Field officers/site coordinators facilitated the discussion and the whole exercise was
repeated with farmers’ groups. Both female and male farmers participated in the discussion and put
forward their opinions.

Farmers identified four agroecological domains within the eco-site (icha, samtal, nicha/khalar,
and pokhari/man), based on the major criteria of moisture regime and fertility status/gradient
(tables 1 and 2). They could easily identify the relative size of each domain, but there were dis-
agreements among about soil ciassification. Perhaps this reflected the variability of the soil types
and soil fertility status in each domain. Placing landraces/variety in the domains initiated a lively
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Tabie 1.  Agroecological Domains at Kachorwa Eco-Site

Production
Pomain Soil type potential Cultivated landraces/varieties
Ucha {bhadaiya rice culti- Balaute = sandy Low (HI} Mutmur, Sotwa, Sokan, Sarc...
vated on as;a;igbzhty of {ujar = whitish) No modern varieties grown,
water, good winter crops)
Samtal (Good crop of Domat = Loam High {h) Lalka farm, Nakhi saro, Sathi, Bhadaiya

bhadaiya rice and winter

crops, aaghand rice can

Balaute domat =
sarndy loam {whitish

Basmali, Khera, Aanga, Ujala faram,
Sotwa, Sokan, Dudhi saro, Kamod,
Madhumala, Basmati, Karma ...

be grown) and brown)
{China 4, Philips, Jiri, TV, Chandina,
Sabetri...] — Modern varieties
Nicha/Khalar {(Good crop  Mativar = Clay? High () Basmati, Lajhi, Mansara, Karma, Batsar,

of aaghani rice and
msdium winter crops)

{Piyar = Yellowish)

Rat rani, Faram, Kamod, Madhumala

{Mansula, Sabetri, Pankaj, Nat masula,
Jaya, K. Mansuli...) ~Modern varieties

Pokhari/Man {can only
grow aaghani rice)

Matiyar = Clay?
(kalo/kariya = black)

Low (V) Bhati, Megraj, Silahout. .
No modern varieties grown,

Sowrce: Chaudbary (2000).

Table 2. Agroecological Domains at Begnas Eco-Site

Domains

Size of
domain

+

Productivity Cultivated landraces/varieties

Mule khet/Bhale
khel/Khule khet

j

Kalo Jhinuwa, Pahenlo Jhinuwa, Jhinuwa, Lamcho Jhuluwa,
Sato Jhinuwa, Masino Dhaba, Jhinuwa, Adhari Jhinuwa,
Lahora Gurdi, Thulo Gurdl, Seto Gurdi, Sano Lakara, Kalo
Gurdi, Sano Gurdi, Gurdi, Thulo Kalo Gurdi, Bavami, Kalg
Bayarni, Seto Bayarani, Gajale Bayarei, Juge Bayarni, Selo
Anadi, Rato Anadi, Sano Anadi, Dudhe Anadi, Madhese Thulo
Madhese, Sano Madhese, Naulo Madhese, Dhaba Jameli,
Rarnari, Aapjhuta, Sano Aapihunta, Gauwari Aakla,
Sethobhudo, Rato Krishnabhog, Bhara Thapachine, Bale,
Dhaba Gauwarl, Masing Battisara, Kannasina, Pani Barmeli

Sim/Gaire khet

Kalo Jhinuwa, Pahenio Jhinuwa, Jhinuwa, Lamcho Jhinuwa,
Seto Jhinuwa, Masino Jhinuwa, Tarkaya Jhinuwa, dhugainiua,
Masino Dhaba Jhinuwa, Adhani Jhinuwa, Lahara Gurdi, Thulo
Gurdi, Seto Gurdi, Sano Lahara, Gajale Gurdi, Sano Gurdi,
Gurdi, Thulo, Kalo Gurdi, Bayarni, Kalg Bayarni, Seto Bayarni,
Gajele Bayami, Juga Bayami, Seio Anadi, Rato Anadi, Sano
Arnadi, Dudhe Anadi, Madhese Thule Madhese, Sano
Madhese, Naulo Madhese, Dhaba Jamsli, Ramni, Karlike
Marsi, Pahenle Marsi, Serp Marsi, Chinlya Marsi, Aapihuta,
Sana Aapjhuta, Gauwatl Aakia, Naithuma Brimphul, Basmati,
Chobo, Palunglare, Jyagdikhole Rato, Krishnabhog, Thapa
Chine, Bale, Makikhcla, Dhaba Gauwari Barmali, Zadan
Masing, Battisara, Kama Jira, Pani Barmeli

TariKharkhert
fTapu

Eida Jhinuwa, Phaka Jhinuwa, Kanta Gurdi, Pakha Jameli,
Thuda, Pakha Thuda, Pakha Gaujari, Manamuri, Rato, Bhote,
Makhi khola, Choto

Pakha tari

Pakhe Jhinuwa, Katna Gurdl, Mansars, Aagha

Source: PRA (2000),
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debate among the members. However, they were able to agree upon the major domains for each
landrace/variety. They also reported that some of the landraces/varieties were grown in more than
one domain but the cases were limited.

In Kachorwa, of the four domains identified by the farmers, two—ucha and pokhari/man—were
extreme cases (dry land and rainfed; wet-land conditions, respectively). No modern varieties were
grown in these areas. Only landraces were found growing under such conditions, and the number of
landraces {cultivars} was relatively small compared to other domains. Samtal and nicha repre-
sented better growing environments, with a greater number of landraces and modern varieties
growing there. Samtal represented the major domain in terms of area. There was considerable area
under uccha but not much area was under nicha and pokahri. Several landraces and modern variet-
ies (MVs) were common to both samtal and nicha. These two domains were more productive in
terms of crop production as well.

Similar results were found when the exercise was repeated in the Begnas eco-site under mid-hill
conditions. However, the domain delineation was less clear-cut than it was in Kachorwa because
several of the landraces and MVs were found in more than one domain. Here again, landraces/vari-
eties were not repeated in more than two domains, and that in adjacent domains only. Jumping of
domains by certain landraces/varieties was not observed in either of the exercises, Although several
of the landraces and MVs were found in two domains, their performance was judged as best only in
one domain, Based on the information generated from the discussion with farmers, it conld be
deduced that a landrace/variety fits best only in one domain. It exists in other domains because there
is no competitive variety to replace it.

Transect walk with farmers for field verification

Having achieved a high degree of agreement between farmers and researchers in the definition of
agroecological domains, it was decided to field-verify the definitions through a transect walk and to
look for consistency in the field implementation. A representative group of farmers made a transect
walk of the eco-site along with researchers. They identified domains and located landraces/variet-
1¢s on different farms. The exercise helped in relating different agroecological domains and their
characteristics with the landraces/varieties being grown there. Thus, this exercise needs to be con-
ducted when the rice crop is mature or when the crop is standing in the field.

Development of conceptual model of agroecological domains for rice

Based on the analysis of the characteristics of different agroecological domains and the distribution
of landraces/varieties within domains, an attempt to develop a conceptual model of agroecological
domains for rice was made (figure 1). In the following subsections, the characteristic features of the
domains have been explained. Nevertheless, the model needs verification in a larger context and
further refinement for wider applicability.

Size and characteristics of domains

Local farmers can provide very reliable information on the agroecological domains for rice. Simi-
iarly, farmers can provide detailed features of each domain in terms of soil type, drainage, fertility
status, production potential, cropping patterns, and so on.

The size of agroecological domains varies, with more extreme environments (domains) being rela-
tively smaller as compared to more favorable ones. This follows normal distribution curve. How-
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Domain 1

Transitional
Zone 1

Many farmers Few farmers Few farmers

Small area Large area Small area Domain 2

Many farmers
Large area

Transitional
Zone 2

Domain 3

Transitional
Zone 3

Domain 4

Figure 1. Conceptual model of agroecological domains

ever, depending upon the geographic location (high-potential production systems or marginal
growing environments), the size of each domain will vary. For instance, in marginal environments
for rice, the extreme domain will be relatively larger as compared to other domains; whereas, in
favorable environments, the middle domains will be relatively larger.

Landraces/varieties distribution across domains

Until the distribution of landraces/varieties across domains, the features of domains, and the traits
of cultivars are analyzed, one cannot appreciate the complexity of farmers’ strategies to manage
plant genetic resources to meet their multiple needs. From the analysis, it is apparent that one land-
race/variety is best suited or most competitive in only one domain, though farmers might grow the
same cultivar in more than one domain. This implies that the cultivar competes with other cultivars
from within the domain, and that there is less competition between cultivars across domains, except
when there is an overlap of caltivars. Overlap signifies the presence of transitional zones between
domains, which explains the presence of landraces/varieties in two different but adjacent domains.
Within domains, the area and number of households growing different landraces/varieties is ex-
plained by market forces, farmers’ socioeconomic status, cultural factors, preferences for specific
traits, and other abiotic and biotic factors.

Although landraces/varieties may overlap in adjacent domains, no case was registered where a
landrace/variety was found in more than two domains. This suggests that landraces/varicties have
very specific adaptations. In other words, it reinforces the idea that a cultivar is most competitive in
only one domain,
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Landraces/varieties falling within the same domain are more likely to be similar in their genetic
composition as compared to landraces/varieties from dissimilar domains. The logic behind is that
they have been put under similar management conditions have been selected over time for adapta-
tion. However, this hypothesis needs to be proved from laboratory analysis of some of the samples
from each domain. If it proves true, then there is a strong case, from a conservation point of view,
for disaggregating genetic materials across agroecological domains. Nevertheless, this process still
holds true where diversity deployment is the prime objective of the project.

Implications of agroecological domains for PPB

The distribution of landraces/varieties in different domains is the resuit of farmers” experimenta-
tion with those landraces/varieties over years. In other words, they are the “best fit” under farmers’
management conditions. Therefore, researchers definitely nced to know the characteristics of each
domain, as well as the specific traits of the landraces/varieties in each domain and their distribution
across domains in order to make any intervention in the present system. The analysis of agroeco-
logical domains is worth the money and time invested in collecting and analyzing the information.

Planning conservation strategies for landraces

Identifying landraces that are grown in small areas by a limited number of farmers and devising
ways and means of conserving them might seem to be a straightforward task for conserving endan-
gered landraces. Sometimes, weighted diversity, as well, might be computed for facilitating the de-
cision-making process in choosing which landraces to focus on for conservation when there are
numerous landraces falling in the endangered category. However, all these processes and steps con-
sider the diversity of landraces at the aggregated/landscape (community) level and thus ignore the
influence of agroecological domains in determining the position of landraces in different domains.

The need for micro-level analysis emerges from the fact that landraces are conditioned over years
by their continued growth and selection over time in specific domains. As a result, they have devel-
oped adaptive traits, which are unique to landraces falling in that domain. Therefore, analysis of
landrace diversity at the aggregated level fails to appreciate the position of landraces in specific
domains, which in fact might be harboring genes of important fraits. Selecting landraces from an
aggregated list might exclude. certain strategically important landraces from conservation.

PPR has been used as one means to conserve useful genes in landraces through crossing with mod-
ern varieties. However, there could be number of landraces within a domain that might require
some form of conservation (through breeding and nonbreeding means). Understanding the features
of domains and the distribution of landraces in them will facilitate decision making about selecting
landraces for conservation, Failing te do this could result in selecting landraces with similar genetic
traits for conservation (via PPB) from just one or two domains. This would lead to the neglect of
some and overrepresentation of others.

Strategies for diversity deployment

Diversity deployment in simple term means “providing farmers with options of genetic materials to
choose from.” The introduction of new genetic material results in temporal disequilibrium because
of competition between existing and new genetic material. The competition is for space in farmers’
fields, for farm labor, for capital inputs, and so on. As time elapses, the new entrant finds its rightful
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place in the given environment. This is the outcome of farmers constantly trying to maintain an
equilibrium (meeting farmers’ objectives) in terms of stabilizing yield and production over time.

The strategy for diversity deployment must begin by analyzing the distribution of landraces/variet-
1es across agroecological domains. Once this 1s done, researchers would have a clear picture of each
domain, along with the distribution of landraces/varieties, and the dominance of certain cultivars
against others would become evident. Researchers would also come to know the reasons for this
dominance. Only then could they develop their strategy for diversity deployment. In the absence of
this information, new genetic materials might fit into domains where there is not much competition.
Itcould also happen that new genetic materials compete with each other landraces/vaneties in simi-
lar domains, resulting in limited impact of diversity deployment.

Justifying PPB

The conflict between breeding varieties for wide adaptability or for niche environments will per-
haps go on. (Wide adaptability means the domain for which the suitability of the landrace/variety is
large. Niche environment means the domain for the given landrace/variety is limited.) In the truest
sense, wide adapiability should encompass the ability of a cultivar to be grown in several different
domains and vice versa for the niche environment. However, such is not the case.

Whatever the case, the proponents of PPB must bear in mind that the approach has to prove its
worth in terms of churning out farmer-acceptable varieties efficiently on such a scale that the eco-
nomic return on investment is positive. But this is possible only when researchers have a clear
knowledge of the size and characteristics-of the domains the new variety will fit into. In addition,
they also need to know the likely existing cultivar to be replaced. Without this information, it would
be rather difficult to estimate the potential adoption ceiling of PPB varieties, which implies that the
estimation of economic returns at the household level is difficult. This will become an increasingly
important issue in the future, when enough time has elapsed between the development and adop-
tion/dissemination of PPB varieties and the evaluation of their impact.

Another important issue that can be addressed by analyzing agroecological domains is orienting
PPB programs towards “poverty alleviation” and food security at the household level. Since
resource-poor farmers mainly own marginal land, there is limited varietal choice. By conducting
PPB programs using landraces from marginal environments, the chances of providing greater op-
tions in such environments is increased, which would contribute to food security, particularly in
resource-poor households. Targeting PPB for equity of benefits for the resource-poor can also be
justified along similar lines.

Conclusion

Agroecological delineation using key informants/farmers from the given community can be reli-
ably done. The identified domains and the associated varieties in each domain have to be verified
through a transect walk with the key informants. This exercise helps prioritize landraces/vaneties
in each domain based on the number of households growing them and the area covered. Using this
information, a selection of landraces/varieties for PPB work could be made. Diversity deployment
and conservation of certain landraces/varieties could also be planned using this information. The
arguments presented here clearly indicate the need to focus PPB initiatives on marginal environ-
ments for which there are no MVs, and where, at the same time, the majority of the resource-poor
dwell. This exercise has to be conducted prior to initiating PPB work in a given area. Information

177



Understanding Agroecological Domains

required to delineate agroecological domains and associated landraces/varieties can easily be gath-
ered using key informants at the village level. It has been suggested that this exercise be incorpo-
rated as a component of PPB work.
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Listening to Farmers’ Perceptions through
Participatory Rice Varietal Selection:
A Case Study in Villages in Eastern Uttar Pradesh, India

Thelma R. Paris, Abha Singh, Joyce Luis with Hari Nath Singh, Omkar Nath Singh,
Sanjay Singh, Ram Kathin Singh, and Surapong Sarkarung

Abstract

This paper presents a case study based on the findings in two villages in eastern Uttar Pradesh, India, part
of a project started in 1997 to develop, test, and refine methodelogies of participatory research and
gender analysis as they apply to the development of new technologies in germplasm and natural resource
management. The two villages occupy different agroecological areas and also differ in sociocultural
characteristics. Both male and female farmers were included in the study, and details of their preferences
for the rice varieties studied are presented in this paper,

Introduction

Decisions about the adoption of technology are conditional to farmers’ perceptions of the perfor-
mance of a new technology relative to that of the technology currently being practiced. Farmers
may assess a new technology, such as an improved variety, in terms of a range of attributes, such as
grain quality, straw yield, and input requirements, in addition to grain yield (Traxler and Byerlee
1993), In Orissa, eastern India, farmers indicated preference not only for the visual appearance of
rice grain, but also for attributes such as cooking quality, taste, keeping quality, and straw quality
{Kshirsagar, Pandey, and Bellon 1997). If farmers perceive an improved variety to be inferior to
traditional varieties in terms of one or more attributes, they are unlikely to adopt such a variety
{Adesina and Zinnah 1993, as cited by Kshirsagar, Pandey, and Bellon 1997). Crop improvement
could potentially benefit from farmers’ assessments of the relative performance of different variet-
ies under farmer management. Information on the traits desired by farmers and their knowledge of
the production system could be invaluable in setting the goals of a breeding program, delineating
the target environment, identifying the parents for breeding and defining the management treatment
for breeding work (Sperling et al. 1996; Eyzaguirre and Iwanaga 1996).

Varietal preferences may differ, not only between socioeconomic groups but also by gender. In a
farmer-participatory breeding (FPB) project on pearl millet in the Jodhpur district, Rajasthan,
India, grain vield, early availability of grain, and the ease of harvesting by hand (lower panicle num-
ber and lower plant height) were the main considerations for making selections by women. For the
men, yield and quality appeared to be a stronger concern (Weltzien, Whitaker, and Anders 1996).
While women have traditionally been seed selectors and managers of germplasm in low-input
farming systems, scientists have not given enough attention to their local knowledge, criteria for se-
lection, and perceptions regarding new seeds until recently. For instance, the criteria for selecting
seeds, practices of animal care and food processing, and the consequent preferences for different
kinds of blending various food materials are useful starting points for building on women's
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perspectives in participatory research (Gupta et al. 1996). Another example is when high labor
demands for manual threshing may create incentives for women to adopt varieties that are easier to
thresh {Adesina and Forson 1995). Including women in the early evaluation of vaneties ensures
that new seeds can be adopted rapidly. Thus, men’s and women’s criteria and preferences for rice
varieties should be well understood and considered in plant-breeding strategies.

InMarch 1997, a farmer-participatory plant-breeding program for rainfed rice was developed at the
International Rice Research Institute (IRRI} in collaboration with the Indian Council of Agricul-
tural Research (ICAR). This project includes six research sites representing different rice ecosys-
tems in eastern India. The project is under the umbrella of the CGIAR’s Systemwide Initiative on
Participatory Research and Gender Analysis. The goal of this initiative is to develop, test, and
refine methodologies of participatory research and gender analysis as they apply to the develop-
ment of new technologies in germplasm and natural resource management. This FPB project aims
to test the hypothesis that farmer participation in rainfed rice breeding can help develop suitable
vaneties more efficiently. It 1s also designed to identify the stages in a breeding program where
farmer interfacing is optimal. The project has two components: the first is a plant-breeding compo-
nent, which aims to develop and evaluate a2 methodology for participatory improvement of rice for
heterogeneous environments, and to produce and improve adoption of material suiting farmers’
needs. The second is a social-science component {(including gender analysis}) that aims (1) to char-
acterize cropping systems, diversity of varieties grown, and the crop-management practices of rice
farmers, (2) to analyze male and female farmers’ selection criteria and their reactions to a range of
cultivars and breeding lines, and (3) to enhance the capacities of national agricultural research sys-
tems (NARS) in participatory research and gender analysis in plant breeding and rice varietal selec-
tion {Courtois et al. 2000). This paper focuses on farmers’ selection criteria and their reactions to a
range of cultivars and breeding lines under participatory varietal selection conducted on farmers’
fieids.

Characteristics of the villages

The results of the socioeconomic and gender analysis in the FPB project includes only two villages
{table 1): Mungeshpur in the Faizabad district and Basalatpur in the Siddathnagar district, eastern
Uttar Pradesh. These sites are among the research sites under the FPB project. A similar study was
conducted in the other FPB research sites in Orissa and Madhya Pradesh.

Basalatpur represents favorable (but submergence prone) lowland, rainfed areas. Mungeshpur rep-
resents shallow, submergence-prone areas that are favorably rainfed during years of low rainfall.
Basalatpur and Mungeshpur have a higher proportion of lowland fields (70% and 60%, respec-
tively) with heavier soil and good water-holding capacity. The flow of natural resources like rain-
water (field hydrological conditions) throughout the season has also had a major impact on varietal
selection in these villages. Farmers in Mungeshpur have more access to supplementary irrigation,
which enabies them to diversify into other crops, particularly vegetables and fodder crops. Only
one diesel pump exists in Basalatpur and this limits crop diversification. The importance of live-
stock between the two villages also differs. Livestock in Mungeshpur is more important than in
Basalatpur. In Mungeshpur, bullocks continue to be used for land preparation, and threshing is
done manually. In contrast, land preparation and threshing in Basalatpur 1s mechanized with the use
of tractors. The degree of market orientation is higher in Basalatpur (nearer the city) where more
rice s sold.

180



TR Paris et al.

Table 1. Village Characteristics, Basalatpur (Siddathnagar District) and Mungeshpur (Faizabad
District), India, 1997

Agroecology Basalatpur, Siddathnagar Mungeshpur, Faizabad

x Shallow, submergence-prene, favorable
Favorable lowland rainfed during vears of low rainfall

Total no. of households 140 133

Sample size for surveys 50 50

No. of male farmers 30 30

No. of female farmers 20 20

Land types (%)

Lowland 70% 60%

Medium land 0 20%

Upland 30% 20%

g:ia?tien source (private 1% 10%

importance of livestock Low High

Degree of market oriertation High Low

The socioeconomic characteristics of the sample houscholds are shown in table 2. Households are
classified by official social categories of caste. Muslims dominate in Basalatpur (55%), followed
by scheduled and backward castes. In Mungeshpur, the backward and scheduled castes dominate
{89%). The Yadavs, a subcaste of the backward caste in Mungeshpur, take care of milch animals.
The majority of the farming households are owner-cultivators, and share cropping is of limited im-
portance. Female labor participation in rice production 1s four times higher than that of males in
Basalatpur and three-fourths in Mungesphur. There is wide dispanty in terms of access to education
between men and women. In general, females have lower literacy rates than men. The differences
in resource endowments, socioeconomic status, importance of livestock, degree of market orienta-
tion, gender roles and responsibilities in rice production, and family size may determine the choice
of rice varieties/cultivars and agronomic management practices.

Cropping systems

Rice followed by wheat + mustard is the predominant cropping pattern in all villages. In Basalat-
pur, wheat and oilseed are grown mainly for domestic use, but rice is grown for consumption as
well as marketing. On the other hand, in Mungeshpur, rice is mainly grown for consumption
because of low yields and low marketable surplus. Rice 15 followed by wheat + mustard, which are
grown for both domestic consumption and sale. Land preparation for rice is started in June after the
arrival of the monsoon. Transplanting and broadcasting are done in July; weeding, in August; and
harvesting and threshing, in October to December. During the rabi (dry) season from November to
Apnl, crops such as wheat + mustard, peas, grams, lentils, berseem as green fodder, and vegetables
are grown, A few farmers, who have their own irrigation sources, grow crops like mung, maize,
vegetables, and green fodder during the zaid season (late April to June) in Mungeshpur. Growing
crops during the rabi and zaid seasons is not common in Basalatpur because of the lack of irrigation
facilities.
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Table 2. Socioeconomic Characteristics of Sample Households, 1997

Characteristics Basalatpur, Siddathnagar Mungeshpur, Faizabad
Caste composition (% of households)

Upper caste 6% 9%
Backward caste 18% 49%
Scheduled caste 21% 42%
Minority 55% 0

Area by tenure (% of househoids)}

Share-in 3% 0
Share-out 0 1%
Owner-cultivated 97% 99%
Labor inputs in rice (days/ha)

Male farmers 25 days/ha (19) 45 days/ha (25)
Female farmers 105 days/ha (81) 130 days/ha (75)
Categories of farmers (%)

Marginal (<1 ha) . 68% 80%
Small (1-2 ha) 24% 16%
Large ( >2 ha) 8% 4%

Ave. operational size 1.00 ha 0.70 ha
Literacy rates (%)

Male head 72% 51%
Female head 40% 14%
Average family size 7 7

Note: Figures in parentheses are percentages of total male and female labor inputs in rice production.

The gender division of labor in rice production

The majority of the respondents belong to the lower social class, with small-sized landholdings.
Females are younger and have lower literacy rates, compared to males, and have over 20 years of
farming experience. The extent of female participation in rice production is high in both villages.
Some tasks in rice production and postharvest operations are gender specific. Land preparation and
the application of chernicals are men’s responsibilities in both villages (10% of fertilizer applica-
tion is done by women in Basalatpur). In Mungeshpur, women from the lower social status domi-
nate in the work of pulling seedlings (100%), transplanting (70%), weeding (80%), applying
farmyard manure (60%), harvesting (82%), and threshing (82%). In Basalatpur, more men than
women participate in pulling seedlings and harvesting. Women do the transplanting of seedlings
(100%) and most of the weeding (75%), with men doing most of the spraying (90%). Women are
also mainly responsible for postharvest activities such as cleaning and selecting the seeds for the
next season, storage, and processing rice into other food products for home consumption and for
sale. They are the primary end-users of rice byproducts and biomass for livestock and other farm
use. A village study in eastern India revealed that women from the lower castes provided 60% to
80% of the total labor input in rice production (Paris et al. 1996). Aside from their significant con-
tributions in rice production, women also provide labor in non-rice crops, collect green animal
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fodder, and feed and tend livestock. Thus, men’s and women's preferences for specific traits in rice
varieties may differ, based on gender-specific roles and responsibilities. With increasing male
migration to cities, women are taking on more responsibilities as farm managers, aside from their
normal household and childcare responsibilities (Paris et al. 1996).

Rice varieties

Varieties grown by farmers

The rice varieties currently grown by farmers are shown in table 3. Traditional varieties are more
common in Basalatpur than in Mungeshpur. Although modern varieties (MVs) show higher adop-
tion rates in Mungeshpur, these varieties often suffer from submergence, drought, and stress at re-
productive and ripening phases when the crop is planted late. Most farmers felt that traditional
varieties are more tolerant to drought, submergence, pests, and diseases, while MVs performed
well under imrigated conditions. The majority of the farmers indicated that they felt that MVs
needed better management than traditional varieties. Modern varieties need more labor, higher lev-
els of fertilizer, and more irrigation, but more farmers prefer to grow MVs because of their higher
yields.

Table 3. Popular Rice Varieties Grown by Farroers According to Land Type

Land type Variety Bazalatpur Mungeshpur
Upland/midland Traditional Bengalia, Sarya, Kuwar Ari, Bagri, Batbagra, Chaini
Mashuri, Oriswa, Malwa
Improved NDR-O7, Saru-52, PNR-381 Saketd, NDR-80, 97, 118

NDR-359, Pant-4, Pant-10,
Pant-12, Sarju-52

Shallow lowlandllowland  Traditional Kalamanak, Motibaddam, Bilaspuri, Indrasan
Mabwa, Malasia
Improverd Mashuri, Rajshree, Sambha Mashuri, Madhu, BKP-248,
Mashun Dwarf Mashuri

( Topographical adaptations

Farmers generally match varieties with their environment. For rainfed rice, this means an adapta-
tion to the hydrological conditions of their fields, Each field position in the topo-sequence corre-
sponds to a risk of dronght or submergence, The drought risk increases from the bottom to the top of
the topo-sequence, while submergence risk decreases along the same path, associated with progres-
sively lower water depths and earlier recession of the water. This translates into different ideotypes
for the different situations. Table 4 shows vartetal diversity according to land type/topography. In
Basalatpur, varteties such as Bengalia, Sarya, Oriswa, Kuwari Mashuri, Malwa, and Ghanbhanan
are the major traditional rice cultivars grown in the uplands, and Kalamanak, Malasia, Motibad-
dam, and Malwa are the major varieties grown in the lowlands, Improved varieties, such as
NDR-97, PNR-381, and Sarju 52 are grown in the uplands by a few farmers, but the improved vari-
ety, Mashuri, occupied more area in the lowlands. In Mungeshpur, the common local varieties
grown on upland fields are Ari, Bagri, 90 days, Sonia, Laimati, Punjab, Lalbagra, Ashwani,
Indrasan, and Bilaspuri. The improved varieties are Saket-4, NDR-80, and NDR-118 in upland and
medium fields and Sarju 52, Mashuri, and dwarf Mashuri mostly in lowland fields.
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