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Livestock fonns an important and integral part of the fanning system and, among other things, 
provides a major source of nutrients (Le., manure) for plants. Buffalo, cattle, goats, and chickens 
are the main kínds oflivestock in the area, wíth an average lívestock unít of2.8 per household. The 
average livestock unít ís highest among households in the rich and BeJ categories and lowest in 
poor and KDS households. This difference is significant across wealth (p < .0001) and ethnic 
(p < .01) categories. Simílarly, the female·headed households have lower livestock units per house­
hold than the male-headed households, but this dífference is not statistícaI1y significant. The re­
source analysis thus indícates that BeJ households have the most resources, followed by GMN 
households, while KDS households have the fewest resources. Similarly, female-headed house­
holds have comparatívely fewer resources than rnale-headed households. 

Access to information and technology 

The access farmers have to improved maize varieties suitable to local environments and their own 
needs ís quite límited (table 1). Only 13% ofthe fanners reported growing improved varieties of 
maize; however, they know the value of changing theír old seeds. Ahout 39% ofthe households 
reported exchanging their seeds during last five years with other fanners. The users' and gender 
analysis showed that access to new maíze seeds is similar across al! wealth categories. However, 
GMN and KDS households have a complete lack of access to new maíze seeds, and a lower propor­
tion of rnale-headed households reported cultívating improved varieties than díd female-headed 
households. The proportíon of households changing seeds over the last five years, however, ís 
greater in the poor wealth category, suggesting that farmers in t1ús category change seed more 
frequently than do the others. Since these households are also híghly food deficit, they may be con­
suming the seed and, therefore, bOITowing seeds from other farmers. The proportion ofhouseholds 
changing maize seeds ¡s, however, similar across ethnic categories and between male and fe­
male-headed households. 

Símilarly, fanners' access to teclurical services and inforrnation on technology is also poor. On1y 
about 3% of the maize-growing households reported participating in agriculture-related training, 
and on1y 6% participated in educational tours. Likewise, about 15% of the households reported re­
ceiving infonnation on improved technology for rnaize production. This reveals that externa! tech­
nica! support to farrners in their attempts to develop better maize varieties is quite limited. The 
proportion ofhouseholds particípatíng in agricultura! training and tours is lower in the average and 
poor households than in rich households. A chi-square analysis shows significant dífferences 
(p < .05) in access to infonnation on ímproved technology for maize production across wealth cate­
gories. Similarly, on1y BeJ households reported having participated in agricultural training and 
tours or receiving ínfonnation on improved maize production. The proportíon of ferna!e-headed 
households particípating in agricultural training and tours and receiving infonnation on improved 
maize production is lower than male-headed households. 

Maize varieties and their uses 

Farmers have been found to grow about eight dífferent types ofmaize varieties, which they broadly 
categorize into two maize types: one is a large type (Thulo makai) with taU plants, big cobs, large 
grains and long rnaturity, while the other is a srnall type (Sano makai) with short plants, small cobs 
and grains, and short maturity. A majority ofthe farmers grow large-type maize, and it covers about 
87.7% of lhe total maíze area. Among the large varieties, Thulo pyanlo alone covers about 80% of 
the area planted to this type, which reflects that, although farmers grow a large numberofvarieties, 
a large portion ofthe maize-growing area is covered by a relatively small number ofvarietíes. 
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A majority ofthe households grow one to two varieties ofmaize (46.5% to 45.5%, respectively) in 
a season (table 2). Onlyabout 8% ofthe total maize-growing households grow more than tbree vari­
eties per season. The varietal diversity maintained at household level, therefore, is low (figure 1). 
The ANOVA result shows that the difference in the number of maize varieties grown at household 
level is significant (p < .05) across wealth categories but not significant across ethnic categories and 
between male- and female-headed households. A higher proportion of poor households grows one 
variety of rnaize, compared to rich and average households. This is contrary to !he currently held 
view that small farmers maintain significant amounts of crop genetic diversity (Jarvis et al. 1997) 
and agrees with the fmdings of other studies (Rana and Kadayat 1999). Similarly, though no! sig­
nificant, a very high proportion ofKDS households (90%) grows only one variety of maize. 
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Figure 1. Number oC maize varieties per household across gender. wealth and ethnic categories 

Farmers who grow more tban one variety mentioned various reasons fur this (table2): to prepare 
different food items, to harvest at different times, to suit dífferent land types, to use as animal feed, 
and to meet fodder requirements. However, a majority ofthe farmers (67.9%) grow to suit dífferent 
types of land, and this is true across all wealfu and ethnic categories and between male- and 
fernale-headed households. Ihe ANOVA result suggests that fue number ofmaíze varieties grown 
at household leve! is not signifieantly related to the size of the hari land but is highly signifieantly 
related to the number ofparcels of bari land the farmer is planting to maize (p < .0001). This indi­
cates tbat with the increase in the number of parcels of bari land, the number of maize varieties 
grown at household level also increases. This also confirms ¡he PRA finding that farmers in the area 
grow large-type maize on more fertile land while small-type maize is grown on less fertile soil. The 
number of bari pareels, therefore, appears to be the strongest determining factor in deciding the 
number of maíze varieties to be grown per season. It is, however, true tbat farmers use multiple eri­
teria to select maize varieties for their household production. 

The gender differences in the use of sorne eriteria to choose maize varieties are striking. A large 
proportion of fernale-headed households (more than tbree times !he number of male-headed house­
holds) mentioned growing more than one variety to meet fodder requirernents for their livestock. 
Ihis is also confirmed by the PRA findíngs. During the focus-group díscussions, women farmers 
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Table 2. Maize Varieties and Their Uses as Reported by Farmers at Darwar Devisthan and Simichaur in Gulmi District, Nepal 

O.ndar calegories Wealth categori •• Etlmlc categori •• 

Charneteristics AII Maje femate Rlch Medium Peor BCJ GMN KOS 
ｾｾ＠

ｎｯｾ＠ 01 varieties grown per yaar (% households) 

One variety 46.5 46.3 47.4 34.3 38.0 66.0 42.0 40.0 90.0 
Two varieties 45,5 45,0 47.4 57,7 52,0 29,0 51,0 50,0 0,0 

Three vaneties 7.1 7.5 5.3 5,7 10,3 6,0 6.3 10,0 10,0 
Fourvarieties 1.0 1.3 0,0 2,9 0,0 0,0 1,3 0.0 0.0 

Reasons lor more varielies ('Yo households) 

Prepare different food ltema 41.5 41.9 40,0 43.5 27.8 41,7 32,6 100,0 

Harvest aí different time 34,0 37,2 20:0 34,8 33,3 33,3 28,3 83,3 -
Suil different typ.s 01 land 67,9 67,4 70,0 69,6 55,6 50.0 69,6 50,0 -
For use as animal faed 32,0 30.2 40.0 17.4 ＲＲｾＲ＠ 75,0 26,1 66.7 -

Meet fodder raquirements 20.8 14,0 50.0 21,7 11,1 33.3 21.7 -
Usage 01 maize (% households) 

Grit (makai ka bhat) 76,6 76,2 78.6 73.7 78,5 81,0 76.3 81,3 72.0 
Bread Ｈｲｯｴｾ＠ 2.3 2.3 2.4 2.5 1.6 2,6 2.4 0,6 4.4 
Poridge (dhíndo) 0.9 0.85 1.1 1,5 0.23 0.2 1,0 0,0 0.0 
Roasted 13.5 13.2 15.0 13 15.0 13.3 13.2 17 10 
Others 6,7 7.4 3,0 9.4 5.0 3,1 7,0 0.9 13,3 

Note; Elhnicity is represented as BCi = BrahminlChhelrilJogi; GMN = Gurung/MagarlNewar; KDS = KamiIDam.i!Sarki. 
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strongly expressed their preference for tall varieties ofmaize Iike their local varieties because taller 
varielies produce more fodder than short varíeties. Women appear 10 be more concemed with this 
issue because managing livestock fodder is largely theír responsibility. Similarly, women fanners 
are very particular aboul Ihe suitability of maize varieties for inlercropping, especíally wíth 
legumes (cowpeas and beans), because these help them meel the vegetable and pulse requirements 
of their families. The latter sometimes leads to conflicts with their male counterparts because 
intercropping with cowpeas and beans makes maize plants vulnerable to lodging and can cause big 
105ses in the maize yield. 

Maize is the staple food for fanning households in the study area. Different preparations of maize 
are made for household consumption, ofwhich steamed grit (makai ka bhat) i5 the mos! common 
preparation, reported by 77% oftotal production (table 2). Farmers, therefore, prefer maize varíet­
ies thal have high grit recovery. They perceive that ye!low (colored) maize has higher grit recovery 
and, therefore, prefer colored varieties over the white ones. The food preparation ofmaize is similar 
across households of different wealth, elhnic, and gender categories, and a majority ofhouseholds 
use it in grit formo Users' and genderdifferences in the choice ofvariety, Iherefore, do not appear lo 
be influenced by differences in the use of maize. 

The analysis díscussed aboye indicates that fanners' choíces for maíze varíeties are not greatly in­
fluenced by theír differences in weallh, ethnicity, and gender, Le., different categories of fanners 
have preferences for similar types of maize varietíes. F anners across all wealth, ethnic, and gender 
categories grow only one or two maize varieties per household and, therefore, their varíetal needs 
are not very diverse. However, farmers use multíple criteria ín selectíng the varietíes they grow. 
They prefer to have as many traits oftheír preference as possíble ín one lo two maize varietíes. In 
Ihis way, they are able to maintaín and manage the variety of their-preference fora long·duration. 
Since maize ís an open-pollinated crop, a large number of varieties is difficult lo maintain and man­
age. Thi5 analysis ís also confirmed by the findings of the PRA conducted al the project research 
siles. The participatory breeding program, therefore, should focus on developing fewer maize varí­
elies with multíple traits lhat reflect fanners' preferences. Priority should be given lo the maize 
varieties Ihat have higher grit recovery, grow welI under different land conditions, produce high 
biomass for use as fodder, and alIow good intercropping with legumes. 

Gender roles in maize produ<:non and unlizanQn 

The informalÍon on gender roles in maize production and utilization is based on a participatory gen­
der analysis done with 30 maize-growing households selected for lhat purpose. The results show 
that there are distinct gender roles for men, women, and children in the production and utilizalÍon of 
maize in lhe hilIs ofNepaL 

Women supersede men in their involvement in all three major functions ofmaize production and 
utilization: namely, (1) production, (2) household utilization and marketing, and (3) seed manage­
men! (table 3). Their involvement is particularly high in the application of compost and farmyard 
manure lo the maize fie1d; seed processing, treatment, storage, and preparation for sowing in the 
next season; and intercroppíng of maize with beans, cowpeas, pumpkins, and other crops. 

The results ofthe gender analysis show lhat women are also the prime decision makers in the family 
and lheir contribution to decision making in actívities related to maize production and utilization is 
higher than that their male counterparts in the fumily (table 4). Their contribution to decisions is 
particularly high in the selection of crops fOT intercropping with maize, deciding on date and time of 
weeding and earthing-up in the maize fields, and in most ofthe activities relaled lo utilizatíon and 
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Table 3. Gender Roles in Maize Production and Utilization (Percentage Time Contribution) 

Activities Male Female Children 

A. Maíze productlon activities 

l. Seed preparation (shemng cobs, dryíng and storage) 24.8 61.1 14.1 

2. Canry composVFYM lo the field 17.4 63.5 19.1 

3. Land preparanon 54.6 36.5 8.7 

4. Seed sowing 11.7 42.8 45.5 

5. Fíeld supervision for seed germination 43.4 52.1 4.5 

6. Weeding and earthing up maize crop (ftrst) 34.1 49.4 165 

7. Weedíng and earthing up ot maize crop (second) 41.0 54.5 4.5 

8. Intercrop sowíng of bellOS, cowpeas, pumpkin etc. 11.9 74.3 13.7 

9. Relay transplanting 01 fingermíllet in maiza fiald 308 56.0 13.2 

lO. Fiald supervision 01 IOOging 01 maiza plants 41.3 52.1 6.6 

11, Harvastíng and transporting 35,9 SO.3 13.8 

12. Making bundles 01 maiza stover and transportlng 53,9 39.5 6.6 

13. Processing (khostyaneljhuto pame) and starage 01 33,8 45.5 20.7 
cobs 

Total 33.5 52.1 14.4 

B. Consumption and marketing actlvlties 

l. Shelling cobs 24.2 57.1 18,7 

2. Processing (cieaning and drylng) grains lor milling 15.3 76.6 8.1 

3. Canrying gralns to processing milis 27,2 52,0 20.7 

4, Canrying grains to market Ior sellíog 49.7 50,3 

5. Purchase 55.1 443 0.6 

Total 34.1 56.2 9.7 

C. seed management activltles 

1, Selection 01 cobs for seed 37.3 57.1 5.6 

2, Shelling gralns trom Ihe selecled cobs 31.1 52.4 16.5 

3, Seed processing and Irealment (cleaning, drying and 21.7 74.4 3.9 
lrealment) and seed storage' 

4. Preparing storage potlstructure for seed slorage 26.3 72.5 1.2 

Total 29.1 64.1 6.8 

marketing and seed management The gender analysis thus suggests that women have important 
roles and a stake in the varietal-improvement programs designed to develop farmers' preferred 
varieties. Their particípation in the whole process of variety development should be ensured and 
properly utilized. 

Distribution of breeding knowledge 

Particípatoryplant breeding seeks to use the knowledge and experiences farmers have accwnulated 
over generations. It al so creates an environment for mutual learning and sharing, which closes the 
knowledge gap and sets the stage for a working partnership between the farmers and researchers. 
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Table 4. Gender Differences in Decision Making in Maize Production and Utilization 
(Percentage Contribution in Decision Making) 

Actlvitles 

A. Maize productlon actlvities 

1. Seleclion of maize variety for nex! .eason planting 

2. Seleclion 01 land selection according lo Ihe variety 

3. Daleltime 01 sowing 

4. Selec!ion 01 erops lor in!ercroppíng with maize 

5. Dale/time 01 weedíng and earthing up 01 maize 

6. Dale/lime 01 maize harvest 

Tolal 

B. Consumption and marketing aclivities 

1. When and how much graios lo shell 

2. Quantity 01 grilslflour lo be milled al a lime 

3. When lo carry maíze grains lo the mili (tor milling) 

4. Food ítems lo be cooked daily 

5. Whelher lo sale maize or nol 

6. Quantity 01 maize grains to sold 

7. Whether lO purchase maize or no! 

8. Quanlity 01 maize grains lo purchased 

Total 

C. Seed management actlvllies 

1. Selection of maize varleties lor nex! season 

2. Quan!ity of seeds of dlfferenl varie!les for nex! season 

3. Wayslmelhods 01 storing seed 

4. Number 01 sun-drying 01 stored saeds and using other 

!realmenls 

5. Whe!her lo change old seeds or nol 

6. Type and quantity 01 seeds 01 new variety to be planled 

7. Giving sell-produced saeds tó other larmers 

Male 

49.2 

46.1 

51.5 

27.0 

36.2 

44.6 

42.4 

30.6 

23.2 

27.6 

33.0 

44.8 

37.7 

41.5 

36.1 

46.2 

39.9 

35.3 

30.7 

48.0 

48.8 

36.1 

36.3 

Female 

50.8 

53.9 

48.5 

73.0 

63.8 

55.4 

57.6 

69.4 

76.8 

72.4 

67.0 

55.2 

62.3 

58.5 

63.9 

53.8 

60.1 

64.7 

69.3 

52.0 

51.2 

63.9 

Facilitating and supporting farmers in their plant-hreeding activities then becomes easy and 
smooth. Based on this understanding, farmers' breeding knowledge was assessed by surveying a 
sample of 113 households selected randomly. An analysis of the influence of gender, wealth, and 
ethnicity on the distribution of such knowledge was also done and ís presented in table 5. 

Ibe majority ofthe households (more than 90%) separate seed and graín in advance, but the seed 
selection is almost entírely done from the cobs, and generally righ! after the barvest Farmers virtu­
ally do no! practice seed selection on standing crops. Ibe majority of the households select big, 
good-Iooking cobs with big, bold grains for seed. Similarly, almos! all farmers follow tbe practice 
of discarding grains on the tips ofthe cob when the cobs are shelled for seed. Only about a quarter of 
the farmers are knowledgeable about the role ofseed replacement in maintaining varietal purity and 
vigor. Farmers' knowledge on the more technical side ofbreeding, such as identification ofmale 
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Table 5. Distribution oC Breeding Knowledge by Gender, WeaIth and Ethnicity (% Households) 
- - - - - ----------- . ------------------ -------

1---- Gender cateaori&s Weallh .alellori •• Elhnl. cat.lIorio. 

Characteristics AlI Male Famale Rich Average Poor BCJ GMN KDS 
- - - - - ------------

Separate seed and graio in advance 96,2 91,0 939 97.7 94,1 94,1 97,2 90,0 91,7 

Stage 01 .eed sele<:tion ., On standing ClOp 0,1 10,0 0,0 0,0 1,0 0,0 0,0 1,0 0,0 

Q, Immediately after harvest 100.0 96,0 97,0 44,0 32,0 3,8 10,8 8,0 12,0 

e, From stored cobs 0,8 1,0 0,0 0,0 1,0 0,0 0.0 1,0 0,0 

Basis of cob selection far seed 

a, Cobs with big and bold grains 67,2 63.6 67,6 30,0 32.0 26.0 72,0 7,0 7,0 

b, Big and good looklng cab. 83,6 75,1 79,4 32,0 31,0 32,0 5,0 8,0 9,0 

e, Matured cobs 36,0 30,3 47,0 18,0 10,0 8,0 43,0 1,0 2,0 

d, Heallhy robs wllhoulln.ect and 35,2 32,3 38,2 17_0 12,0 14.0 37,0 4,0 4,0 
dísease damage 

d, Cobs no! damaged by bíros and 1,6 1,0 2,9 0,0 2,0 0,0 2.0 -

rodents 

t Uniform grajo colour 0,0 4,0 2,9 1,0 0.0 0,0 3,0 2,0 

Practice of discard grains on either tips 97,7 98,0 97,0 95,3 97.1 100.0 98.1 100 91,7 
of the cob while selecting seeds 

Knowledge about the need for seed ｲ･ｾ＠ 24,2 24,0 25,0 27,S 23,5 13,5 28,0 0,0 8,3 
placement to maintain varietal purity 
and vigour 

Knowledge about mate and female maize f10wer 

a, Male flower 6,0 8,0 0,0 8,7 3,0 0,0 7,2 0,0 0.0 

b, Female f10wer 6,0 8,0 0,0 8.7 3,0 0,0 7,2 0,0 0,0 

Knowledge about lhe use of tassel and silk 

a, Tassel 12,0 13.1 9,0 17,1 6.7 5,7 12,6 0,0 16,7 

b, SlIk 9,0 11,1 3,0 11.4 6,7 0,0 9,0 0,0 16.7 

Knowledge abeut the reason of variatal 10,5 13,1 3,0 14,3 6,7 2,8 10,0 ·1.0 16.7 
mixture 

- - - - ------------

No/e: Ethnicíty is represeoled as BeJ = BrahminlChhetri/Jogi; GMN = Guruog/Magar/Newar; KDS = Kami/DamaiISarki, 
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and femate plants and theír functions, was found te be very pOOL Similarly, a majority ofthe farm­
ers also do not know the actual mechanism tha! causes new maize varieties to rapidly deteriorate, 
compared to other cereal crops like rice and wheat. The survey thus revealed that there is good 
scope and a need for sharing scientífic breedíng knowledge prior to the inception of a partícipatory 
plant breedíng program in order to enhance farmers' confidenee and thereby inerease theír ínterest 
and participation, 

Incorporation of the users' perspective in the research process 

Considerations made in the research process 

The project on fanner-Ied participatory plant breeding of maize has just completed one season of 
work. A number of consíderations have be en made, as suggested by the analysis of the users' and 
genderperspeetive ofmaize produetion and utilization. These are briefly discussed below. 

Breeding objective and selection olbreedíng maleríals 

The breeding objective has been redefined to ímprove the production performance of a widely 
grown maíze variety, Thulo pyanlo, rather than creating a large díversity of maize varieties in order 
to improve the productivity ofthe niche envíronment. This variety has all the traits preferred by the 
farmers except one, i.e., lodging resistance, Reducing lodging in this variety is now the maín objec­
tive of the breeding program. In addition, the selection of improved maize varieties to be used as 
one ofthe parents for crossing with Thulo pyanlo was done in a way that ensured that they met most 
ofthe farmers' preferences for different traits, These included relatively taller, stout plant varieties 
like Ganesh I and 2, Rampur composit, Rampur 1, Khumal yellow, and Pop 22. This would help to 
combine good traits from a large number of varieties into a few fanners' preferred maize varieties. 
At the same time, attention has also been gíven to meeting the specific needs of the niche environ­
ment through a participatory variety-selection program, which provides farmers with a choice from 
a large number of maize varieties. 

Selection 01 research larmas 

Farmers have fonned their own research cornmíttee at both the research sites to ensure their partiei­
pation in and influence on the ｾ･ｳ･｡ｲ｣ｨ＠ process, These research cornmittees are well represented by 
different categories offarmers and 41% ofits members are women, The Farmers' Research Com­
mittee. in consultation with the farmers at large, decide the breeding objectives and the research 
process. They also select research farmers to participate in the farmer-led maize breeding prograrns 
implemented at the research sites, Since farmers themselves select research farmers, it is envísaged 
that this wílllead to the development of maize varieties preferred by a large number of fanners. 
Similarly, under participalory variety-selection program, care is taken to distribute the seed of new 
maize varieties to different categories of frmners. 

Selection 01 trainees and contents 

Based on the findings ofthe survey on the distribution of maize-breeding knowledge among farm­
ers, field-based training was provided lo the research farmers in order lo supplement farmers' 
knowledge with practical scientific breeding knowledge, Attentíon was given to representation of 
different categories of farmers, inc\uding women. Forty-five percent of the total trainees were 
women. This consideration will also be made in future farmers' training programs. 
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Collection and analysis of users' and gender-differentiated data 

The initial survey indicated that farmers use multiple eritería for the selection of a particular maize 
variety. Farmers may give different weights to these eritería to suite their individual needs and 
resources. Wíth this in mind, the colleetion and analysis of users' and gender-differentiated data 
have been built into the research process to ensure Ihat users' and gender perspectives are incorpo­
rated into the partícipatory breedíng programo Data are collected in a form that allows users' and 
gender-differentiated data to be anaIyzed, which will facilitate the drawing of inferences about 
whether users' and gender differences make a significant difference in the process and product of 
participatory plant breeding in open-pollinated crops like maize. 

Conclusion 

The users' and gender analysis indicates tha! the differences among maize-growing households in 
regard to wealth, ethnicity, and gender do not have any significant influence on their choices for 
dífferent maize varieties. Similarly, farmers across aH wealth, ethnic, and gender categories grow 
only one 10 two maize varieties per household; therefore, their varietal needs are not very diverse. 
This is contradictory to what has been found in the case of self-pollínated crops. This appears to be 
largely because a large number of varieties is díffieult to maintain and manage in open-pollinated 
crops like maize. Farmers, however, use multiple cnterí,a in selecting the maize varieties they grow 
and prefer to have as many traits oftheÍr preference as possible in one to two varieties. It is, there­
fore, important for the particípatory breeding program to focus on developing fewer maize varieties 
with tbe multiple traits that farmers prefer. Women farmers have strong preferences about the quan­
tity and qualíty of the fodder by-products of maíze and the suitability of new maize varíeties for 
intercropping with legumes. The research process should allow farmers of different categoríes to 
use their eritería in developing and selecting new maize vaneties, Farmers of a!l categories gener­
ally lack adequate practical breeding knowledge, and they are specifieally poor in scientific reason­
íng, regardless of whatever breedíng knowledge they have. Supplementing farmers' knowledge 
with practica! scientific breeding knowledge is, therefore, necessary to empower farmers to sustain 
theÍr breedíng ínítiatives. 
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Understanding Farmers' Selection Criteria for Rice Varieties: 
A Case in Madhya Pradesh, Eastern India 

R.K Sahll, v.N. Sahll, M.L. Sharrna, T. Paris, K McAllister, 

R.K Singh, and S. Sarkarung 

Abstract 

This paper presents infonnation from a participatory breeding project ¡niti.red in 1997 at the Interna­
tíonal Rice Researeh Institute (IRRI) ín collaboratíon wíth plant breedees and social scientists from six 
national agricultural research institut;ons loeated in eastem India. The Indita Gandhí Agricultural Uní­
veesíty (IGAU) ín Raípur, Madhya Pradesh, ís one of the collaborating eentees. The informalion gíven 
here is based on a sample survey of75 riee-farmíng households in Ihree villages oflhe Raipurdistrict, 
Madhya Pradesh. Surveys were conducted lO charaelerize fanners' croppínglfanning syslems, rice vari­
etal diversity, dogre. of market orientation, gender roles, as well as socioeconom;c differences, and lo 
relate these to farmers' rice varietal preferences. The foeus is on methodologíes for improving under­
standing of fanners' (including worneo farmer's) eriteria for seleeting specific rice v.rieties and how 
!hese criteria are considered io particípatory breeding strategies for raíofed lowland conditions in 
Madhya Pradesh, eastem India. 

Introduction 

Rice is the principal crop grown during the wet season (June-October) and i5 the staple food in 
Madhya Pradesh, eastero India. In this regíon, rice is cultivated on 5.35 million hectares, wíth an 
annual production of 6.46 millíon tons. This state contributes 9% to the national production from 
12.8% of ¡he national acreage. Eastem Madhya Pradesh, k:nown as Chhattisgarh 18 considered the 
rice bowl ofthe state. Ofthe total rice area, 80% is rainfed, and drought, which occurs every two 
years, i5 a major constraint ín íncreasing rice productívity in the regíon. The rice yield in the regíon 
ís low (abon! 2.3 tons per hectare) and ís below the national average. Because of the frequent 
droughts, the majority offarmers are not willing to risk investíng in farm inputs to inerease produc­
tívity. Sustainabílity and yield stabilíty are the most important considerations of farmers in the man­
agement of their farming systems. Rural poverty still persísts in this regíon, and about one-thírd of 
the total poor in Madhya Pradesh depend on rice production as the basic source of Iivelihood. 
Thel'efore, improving rice pl'oduction and productivity could directIy lead to a substantial reduction 
in the rural poverty in the regíon (Janiah et al. 20(0). 

F or the last four decades, a total of 512 modero rice varieties have been released in Indía. Howevel', 
hardly 10 to 20 ofthe released varieties are in the seed-productíon channel. For example, the aver­
age age of cultivars for which there i5 a demand fol' breeder seed is 11 years. The average age of 
cultivars in certified seed production ranges fiom 12 to 17 years in the states of Gujarat, Madhya 
Pradesh, and Rajasthan (Virk, Packwood, and Witcombe 1996). Only a few modero varieties have 
been successfu11y adopted in the irrigated ecosystem. 

RX. Sahu, V.N. Sahu, M.L. Sharma, T. Pati" K. MeAlIister, R.K. Singh, and S. S.rkaruog are scientists from lndira Gandhi Agri­
cultural University (IGAU), Raipur, Madhya Pradesh; !he IntemaMnal Rice Research InstItute (IRRl). Los Baños, Philippines; and 
Ihe IRRl-Delhi offic., New Delhi, lndi •. 
The aUlhor, wish 10 acknowledge Ihe cornments ofDr. A.S.RAS. Sastri, Associate Director cfRescarch, IGAU .• nd Dr. Y.P. Singh, 
Coordinatorofthe Rainfed Lowland Rice Research Project in Eastem India, IRRJ. 
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One of the main reasons for low adoption of released varieties in the rainfed environments is lhat 
farmers have inadequate exposure to new cultivars. If adoption rates are to be improved, farmers 
need to try a wide range of novel cultivars in their fields in partícipatory varietal-selection (PVS) 
programs. The cultívars should include prereleased cultivars, advanced hnes, and already released 
cultivars from other regíons or countries (Whitcombe et al. 1996). This would give farmers a 'bas­
ket of choices' of varied genetic material (Chambers 1989). Another reason for low adoption of 
modern varietíes is that the breeding process does not meet fanners' diverse needs. Released rice 
varieties are not suited to the complex and heterogeneous rainfed agroecologícal environment or to 
the diverse uses and needs of dífferent socioeconomíc groups of fanners. In Uttar Pradesh, India, 
Maurya et al. (1988) tested advanced Hnes of rice in villages and successfully identified superior 
material that was preferred by fanners. Understanding farmers' preferences and needs is crucial for 
successful adoption and dissemination of improved rice cultivars. 

In 1997, a fanner participatory breeding projecl was initiated at the Intemational Rice Research 
Institute (IRRI) and conducted in castem India (Courtois et al. 2000). This is a collaborative project 
among plant breeders and social scientists from IRRI and six national agricultural research institu­
tions located in eastern India. The Indira Oandhi Agricultural University (IOAU) in Raípur, 
Madhya Pradesh, is one of Ihe collaborating cenlers. The main objeclives for pursuing fanner par­
ticipation in plant breeding are as follows: 

• lo test the hypothesis that farmer participation in raínfed rice breeding can help develop suíl­
able varieties more efficiently 

• to identify stages along the breeding process where faImers' participation has the most im­
pact and to develop and test a methodology for effectively involving fanners in the breedíng 
program 

• 10 improve understanding of male and female criteria for selecting specific rice varieties 

• to differentiate between the influence of fanner participation and decentralizatíon of the 
breedíng program 

• to develop rice varietíes suítable for heterogeneous rainfed environments and which meet 
fanners' preferences 

Thís paper focuses on methúdologies for improvíng our understanding of fanners' (including 
women farmers') criteria for seleeting specífic rice varieties and how these eriteria were considered 
in participatory breeding strategies for rainfed lowland conditions in Madhya Pradesh, eastem 
India. 

Methodology 

This study ís based on a sample survey of75 rice-fanning households in Ihree villages oflhe Raipur 
district, Madhya Pradesh. Surveys were conducted to characterize fanners' cropping/fanning sys­
teros, rice varietal diversity, degree of market orientation, gender roles, as well as soeioeconomic 
differences, and lo relate these to farmers' rice varietal preferences. Farmers were interviewed in 
regard lo the positive and negative attributes of the traditional and improved varieties they grow 
and other seed-related information. A method of particípatory weighted ranking was uscd to elicit 
male and female farmers' eritena for selecting rice varielies accordíng to specific land elevations 
and information on how they trade offbetween traits. Basic informatíon (name, age, sex, caste, size 
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oflandholding, elevation ofrice plots, etc.) was colIected from male and female heads ofseparate 
households who are actively involved in rice farming. Twenty cards that iIIustrate traits of rice 
cultivars were shown and explained to lhe farmers. Referring to a particular land elevation (upland, 

for example), each farmer was asked what traits he/she considered when selecting rice varieties for 
lha! elevatíon. The traits that the farmer did not consider important were discarded. Wilh lhe 
remaining cards representing the chosen traits, the farmer was lhen asked how much weight he/she 
gave to each trait out of 16 ana (16 ana= 100 paise, 100 paise = 1 Rs). F or this process, a total of 16 
pieces of stone were provided to the respondent to assign the weights according to hislher choice. 
An average weight was then computed by getting the sum of all lhe values assigned per trait, 
divided by lhe number of respondents, afier which lhe proportion of each trait to all traits was calcu­
lated. This melhodology in eliciting farmers' perceptíons also provides room for trading off 
between traits (Sharma el aL 1998; Paris et aL 1999) 

F armer participatory approaches for lhe identification or breeding of improved crop cultivars can 
be usefully categorized into participatory varietal selection (PVS) and participatory plant breeding 
(PPB). PVS is a more rapid and cost-effective way ofidentifying farmer-preferred cultivars, if a 
suitable choice of cultivars exists. A successful PVS program has four phases: (1) a means ofidenti­
fying farmers' needs in a cultivar, (2) a search for suitable material to test with farmers, (3) experi­
mentatíon on its acceptability in farmers' fields, and (4) wider dissemination of farmer-preferred 
cultivars (Whitcombe et al. 1996). In all ofthese phases, understanding farmers' local knowledge, 
perceptions, and criteria for varietal selection ís important in ímprovíng rice varieties for rainfed 
ecosystems. 

Two approaches were used to strengthen farmers' involvement in the project: (1) farmers were 
invited to lhe research statiDn to view a broad range of genetic materials, and (2) farmers were asked 
to grow a set of diverse materials in their own fields using their own level of management and 
inputs. Two farmers in each village volunteered to evaluate 16 rice genotypes on lheir fields using 
lheir own labor and level of management. Two sets of medium-duration rice genotypes were 
planted in two farmers' fields in Tarpongi, which has comparatively lighter soils. One set each of 
late-duratíon varieties was planted in Saguni and Khairknt villages, which have heavy-textured 
soíls. The set of rice genotypes include prereleased genotypes (F7-F8), advanced lines from lhe 
Shuttle Breeding Project, and a local check. During specific phenotypic stages of rice production, 
farmers and plant breeders, using a visual melhod, evaluated and ranked the same set ofrice geno­
types on lhe station and on farmers' fields. Kendall' s coefficient of agreement was used to measure 
the agreement among farmers, among plant breeders, and between farmers and breeders. Farmers 
recorded lhe reasons for their ranking in lheir diaries. This was done for consecutive years from 
1997 to 1999. In 2000, lhe number ofrice genotypes was reduced to five choices (plant breeder, 
farmer, one common, and a local check). These genotypes will be evaluated before harvesting, bolh 
at lhe station and on farmers' fields by pIant breeders and farmers. 

Results and discussion 

Characteristics 01 the research sites and the larm households 

This research is being conducted in three villages in lhe Raipur district located on lhe Chhattisgarh 
plains ofMadhya Pradesh. On lhe Chhatisgarh plains, rice is grown mostly in the lowlands in a 
drought-prone ecosystem. Drought is a major climatic constraint for rice crops in lhis region. The 
general c1ímate of the region is dry sub-humíd, where annual potential evapotranspirationallosses 
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are higher than the annual raínfall, whích is about \300 mm. Over 90% ofthe rainfall is reeeived 
during the period from June to October. The monsoon sets in by 15 June and withdraws around 15 
September. Winter conditions set in by mid-November, when the average minimum temperature 
reaches around ¡5°C. Hence, the rice erop should mature before this time. Sometimes winter condi­
tíons set in early-by the thírd week ofOetober--and thís results in íncreased sterilíty and, thereby, 
low productivity. Under such fragíle eondítions, the identificatíon of suitable genotypes should be 
based both on climatic and edaphíc eharacteristies (IRRI-IGAU 2000). 

The research sites are located in tbree villages: Tarpongi, Saguní, and Khairkut in the Raipur dis­
triet. Tarpongi is 29 km in the north of Raipur; Saguni and Kharkut are 5 km to the west of 
Tarpongí. These villages are located within 50 km ofIGAU. There are 200 to 250 households in 
each village. More than 90% ofthe farming households in these villages belong to the other back­
ward caste with small and margínallandholdings (owning less than a hectare), ofwhich the major­
ity are Hindus. Male heads of households have an average of four years in school, while the 
majority of the women have lower levels of education and did not go to schooL AH ofthe farmers 
interviewed owned their own land. In eaeh village, 25 farmers were interviewed with regards to 
their fanníng and eropping systems, rice díversíty, and their eriteria for varietal selection. The sur­
vey was conducted in 1997 and 1998. 

The areas for rice production in these representatíve villages are heterogeneous. Farmers in these 
villages classify their land according to the topography/slope, such as upland, midland, and low­
land. The light so¡ls in the uplands are cIassified by farmers as bhata (entisols), while the sandy 
loam in the midlands are referred to matasi (ínceptisols). The heavy-textured soils in the lowlands 
are referred to as kanhar (vertisols). Most of the drought-prone areas have light-textured soíls, 
whereas the more favorable arcas have heavy-structured soils. Tarpongí has líght-textured soils 
while the other two villages have heavy-structured soils. The length of the rice-growing season is 
primarily dependen! on moisture availabilíty, whích ís dependent on slope and soiJ type. 

Rice ís grown mainly in the rainy season (kharif) in a biasi system. Land preparatíon is done by 
bulJocks and rice is dry-seeded at the beginning ofthe rainy season in June. When enough rain has 
accumulated in the field, 25- to 30-day-old seedlin[s are wet-plowed, laddered, and redistributed. 
This traditional practice, ca1led beushening or biasi, is common in many rainfed areas of eastem 
India, particularly in Madhya Pradesh. Farmers continue tms practice with the beliefthat ít helps to 
control weeds and stímulate root growth (Fujísaka el aL 1993; Singh, Singh, and Singh 1994). 
Farmers grow purple-colored rice varieties as a strategy to identífy and eradicate wild rice (which is 
prevalent in this region) at an early stage of crop growth. 

F amily members provide the major source oflabor for rice cultivation. While maJe family members 
do most of the land preparatíon, rice broadeasting, and applícation of chemicals, females are pre­
dominantly responsible for weeding, applying farmyard manure, harvesting, threshing by band, 
winnowing, and managing seeds for storage. Seed selectíon ís done by both husband and wífe. 
Other post-harvest activities, such sun drying, dehusking, and parboiling are exclusively done by 
women. Caring for livestock and, consequently, daiJy collection of green fodder for the livestock is 
done mostly by women (Sharma et aL 1997). Thus, women's criteria for rice varietal choices may 
be influenced by their roles and responsibilíties in farming and their social and relígíous obliga­
tions, and may differ from those ofmen. The majority ofthe farmers obtain new seeds from their 
neighbors and from extension workers. Only 24% obtain new seeds from IGAU. This indicates a 
lack of awareness among farmers about the new technologies developed at the university. Weeds 
are prevalen! in farmers' fields, and roguing the rice fields to protect the purity of seeds is not 
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cornmonly practiced ín these villages. Rice mixtures and weed seeds are commonly found in the 
seed stocked for the next season. 

The cropping intensity in these villages is low because ofthe lack of supplementary irrigation water 
during the rabi season. The cropping systems in the villages are rice-fallow, rice-lathyrus, or 
rice-chíckpea (table 1). The chickpea and lathyrus crops are grown as relay crops (locally called 
utera in rice). 

Table 1. Characteristics ofthe Rice Land in the Research Sites in Raipur, Madhya Pradesh, 
Eastern India 

! Upland I Mídland (gently 

LOIYland (Ieveled and 
Lowland genlly undulating and Lowland 

S¡ope . (ndulating) , undulaling) terr.ced fields) (¡oveJed) (Iow Iying) 

Soil. Bhata Matas; Dorna Kanhar Naja 

(entisols) (inceptisols) (alfisols) (vertisols) (verlisoJs) 

Texture Gravely course , Sandyloam Silty c!ay Clayey Clayey 

loamy to sandy 

Depth (cm) Very shallow Moderate Moderate to deep Deep : Deep 
(5-30) ＨＳｾＰＩ＠ (80-150) (>150) • (>150) 

Internal drainage Rapid Moderate ! Slow Slow I Moderate to slow 
(surface "oOOing) 

Mechanical 

I composition (%) I 

a. Sand ｾｏ＠ 30-50 

b. Silt 15-22 30-40 

c. Cla 9-20 20-33 

Cropping patt.ms i Rice-Fallow Ri .... FaWow 

I 

Duration of rice 
varleties suited ShOrl Intermediate 
to these land (90-110 days) (110-130 day.) 

Adoption of rice varieties 

: 

i 

25-35 

25-30 

33--45 

i Ríce·Lathyrus or 
: Chickpea 

Long 
(130-145days) 

I 

20-30 

20-30 

>45 

: Ric.-Lathyrus; 

Oikes are plantad 
wilh pigeon pea 

Long 

: (> 145 days) 

, 

20-30 

20-30 
>45 

Rice-Lathyrus 

Long 
(> 145 da s) 

A high díversity ofrice varíeties exists in these villages. The names of the varíeties grown by farm­
ers in these villages are shown in table 2. Ofthe total area grown to rice in the lowlands ofTarpongi, 
73% is grown with traditional varieties, while the rest (27%) has modem varíeties. Twenty years 
ago, there were about 20 traditional varíeties; however, this number has declined. In contrast, in the 
uplands of Saguni and Kharkut, the adoption of modem varíeties is slightly higher than thethe 
adoption of traditional ones. Traditional varíeties such as Safri-17 and Chepti gurmatia are popular 
in the lowlands. The main reason for adoption of traditional varieties in the lowlands with heavy 
soíls is because aH the traditional varíeties are tall and can sustain even late biasi operations. 

According to the rainfall pattem and soíl types of Chhattisgarh, farmers grow varieties according to 
the land elevation, hydrology, and soils. Rice varieties with a growth duration ofless than 110 days 
are grown on the upper (undulating) portion ofuplands with loamy to sandy Boíl bhata (entisols). 
Rice varíeties with a growth duratíon of 110 to 130 days are allocated mainly to the midland (gently 
undulating) sandy loam matasi (inceptisols). Varieties with a growth duration ofup to 140 days are 
best suited for light soils, such as those found in Tarpongi village. Late-maturing varíeties (140 to 
155 days) are ideal for low-lying, heavy-textured dorasa andkanhar soil types, such as those found 
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Table 2. Area (Rectares) Planled lo Modern and Traditional Rice Varieties by Sample Farming 
Households, Elevatlon of Rice Land, and ViIlage, Raipur, Madhya Pradesh 

Varieties Tarpongi (n = 25) Sagunl (n=50) Khalrkut ("=50) 

Modem Upland Lowland Upland Lowland Upland lowland Duratlon (days) 

Swama 0.8 7.82 27.64 9.86 38.66 5.0 late (150) 

Mahamaya 2.6 2.22 1.4 6.6 1.0 Medium (130) 

Kranti 6.8 6.9 8.8 1.8 4.9 Medium (130) 

262 7.5 2.1 0.1 0.8 Medium, (125) 

H.M.T. 0.4 Medium (130) 

Purnima 2.4 0.4 late (145) 

IR36 
: 

0.6 Early (120) 

Culture 0.8 1.86 1.2 Medium (130) 

Others 0.7 

Total MVs ·1 20.62 40.52 15.06 51.36 6.6 ! 

Tradltlonal i 

Safri-BD ! 2.9 28.4 ＷｾＰＴ＠ 40.62 5.2 Late (150) 

Safri-17 1.2 10.7 12 64 0.44 Late (155) 

Cheptl gurmat!a , 1o.a 7.0 . 3.2 3.8 : 064 5.0 Medium (130) 

.I'l.anlkajar i 1.8 1.4 , 6.3 1.84 5.68 04 Med!um (130) 

Bhala safri ! 4A4 7.8 i 
, 0.4 212 1.6 Medlum (130) ._M 

Aojan safri 0.5 0.1 : Late (145) , 
.. 

Ganga 6alri 0.3 I Late (145) 

Nankershar 0.2 , Late (135) 

Dubraj 1.6 

Cheptl 4.7 Medium (130) 

Total Tradltional 20.14 57.0 29.5 18.82 49,50 122 

Total of all vanetles 37.64 77.62 70.02 33.88 100.86 18.8 

%MV 46.49 26.57 57.87 44A5 50.92 35,11 

% Traditlonal 53.51 73.43 42.13 55.55 49.08 64.89 

Note: Modem = semi·dwarf, high-yielding vaneties, Traditional = taH in slature wnelher Improved or not improved 
by seleclÍon. Upland no bunds between plots. 

in Saguni and Khairkut. Crops are grown chronologically wífu fue lowland fields planted first and 
the upland helds planted last. Lowland fields are submergence-prone and need to be sown early so 
fuat seedlings are already establíshed before fue fields are flooded. 

F armers' perceptions of traditional and modem rice varieties 

Afier identifyíng the modern and traditional varieties fanners grew, questions were asked about 
positive and negative attributes. These questions were open-ended and no attempt was made to ¡m­
pose a priori categories of answers, Table 3 shows the list of positive traits of popular traditional 
varieties such as Safrí-17 (late duratíon) and Chepti gurmatia (medium duration). Alfuough fuese 
traditíonal varieties have !ower yields, fanners prefer fuem because of fueir combined positíve 

348 



R. K Sahu el al. 

Table 3. Farmers' Assessment of Popular Traditional Varieties 

Variely Positive Iraits ____ -+...:N.:.:e:;,.9:ative Iraits 

Sam-17 

(late maturing) 

Chepti gurmatia 

(medium duratlon) 

stable yield every year 

resistanl to pests and diseases 

drought toleran! 

good for heavy-textured 5011 

9000 for beusheníng method 01 land preparation 

tall (157 cm) and submergence tolerant 

competes with weeds 

raquires less water and fertilizer 

photosensitive 

good lasle and eating quality 

gOoo grain quality (slender, fine, shinlng) 

commands high market príce 

high milling recavery 

good quantity and quality of straw for making rope 

matures near religious festival (Diwall) 

good grain yield (3 t/ha) 

competes with weeds 

tolerant to drought 

ideal fO( líght soil or Matasi darse 

medium duration and cán be haIVested early, 

allowing rabi crop 

purple pigrn<lolatioo helps in eradicaling wild rice 

has good taste and ealing quality 

cammands a high prlee in the markel 

good for olher rice prOOucls (e.9., basí and pulao) 

preferred as wage by agriculturallaborers due to 

rts bold, caerse grains: can last longer in the 

stomaeh 

has lower ylelds (2-3 t/ha) than 

Swarna and Krantl 

susceptible to IOOglng due to 

height (157-168 cm) 

can'l be used lo distinguish wild 

rice (karaga) 

too much slraw and less grain 

yields lesser !hao Swarna 

susceptible to lodging because 

it is lall (137-142cm) 

susceptible to bacterial blight 

and stamborar 

has more straw than grain 

qualítíes. Chepti gurmatia, for example, has purple pigmentation Ihal helps farmers distinguish and 
eradicate wild rice (karaga). 

Swarna and Mahamaya are two modem varieties tha! have thepositive qualities present in the tradi­
tional varieties. Swarna is a high yielder, late maturing and semi-dwarf. Farmers perceive tha! these 
varieties can tolerate drought Mahamaya, similar to Chepti gurmatia, also has the purple leaf 
sheath and purple auricle, which help to distínguish it from wild rice. 1t has potentially higher yields 
!han the traditional varieties; however, the modern varieties are mOfe susceptible lo diseases (bacte­
ria! blight and gall midge). Mahamaya is also susceptible to lodging because of íts short starure 
(table 4). Actually, Swarna was released in 1982 from Andhra Pradesh and was tested by ¡he plant 
breeders. However, it was not recommended to farmers before 1992. The adoption of Swama has 
been fast and it has replaeed local varieties such as Safri and Dubraj and improved varieties such as 
Mashuri. However, sine e 1992, not a single variety with these positive combined eharacteristícs 
eould be relcased by the local brceders in IGAU 
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Table 4. Farmers' Perceptions of Traits of Popular Modero Varieties 

Variety 

Swarna 

(Iale durallon) 

Mahamaya 

(medium duralion) 

Positiva Ira lIS 

hlgh yleld (4-5 tlha), whlch is 1,51005 
higher Ihan Sa!rt 

responsive lo fertilizer 

hlgh number of medlum-slender, tertlle 

spíkelets (150-200) 

dar!< green color helps In dlslingulshíng wild 

rice 

can wllhstand droughl 

heavy Iillerlng (8-10 Iillers) 

ｳ･ｭｾ､ｷ｡ｲｦ＠ (93 cm) and resistan! lo IOOglO9 

su;lable lo heavy-Iextured soUs and retalns 

moisture 

requires low Inputs 

commands high priee In Ihe market 

preferred for basi (Ieftover rice from dinner 

Ihal 15 dlpped in water and ealen the lollow­

ing day lor breakfasl or lunch) 

good ealíng qualíty-remaíns soft after 

eookíng for a long time compared to !he 

olner varietíes 

high mllling recovery 

hlgher yleld potenllal 

resistant to dlseases (gall midge) and ,>ests 

(brown plant hopper) 

I • dark green color helps dlstinguish wíld rice 

. • purple lea! sheath and purple auncle help 

identíly wild rice 

early to medlum duration-can harvesl 

sconer and grow rabi crops 

Qommands hlgh market prlce 

has bold, heavy gralns 

. • good quantity and quality 01 s!raw 

more fertíle splkelets 

resistant lo lodging-interrnediate helght 

responsive lo fertilizar 

prelerred by millers and !raders far bealen 

rice (unbroken poja) and lor puffed rice 

(murmura) because it expands easily 

prelerred by.peor farmers and agricultural 

laborers because It remalns soft after cook­

In9 and makes !hem feel fuI! even when 

Negativa traite 

• susceptible lo díseases (bacterlal 

blighl, gall mldge) 

susceptible lo brown planl hopper 

peor weed competijíon due lo íls shOft 

stature, whlch requlres early weedlng 

duralion loo long when rabi crops need 

to be grown 

requires more waler to malure 

low yields of straw 

less yleld !han Mahamaya 

nol photosensltive 

susceplible lo stemborer 

susceptible to shealh blight 

not good eating quallty 

poor mllling recovery-has more 

broken gralos after milllng 

consumad In sflla:;.lI"'q;::ua:::n.::I"'IIy<-_____ -'-_ 

Mahamaya was only released in 1997. Both Swarna and Mahamaya were released for irrigated rice 
ecosystems, but because oftheir perceived ability to tolerate drought and theÍr high market demand 
by traders, these two varieties have become ver)' popular, Millers and traders prefer Mahamaya for 
making beaten rice and puffed rice. Poor farmers and agriculturallabarers who are paid in terms af 
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rice prefer Mahamaya because they feel that it satisfies their hunger. Mahamaya has bold, coarse 
grains that they believe last longer in the stomach. F armers also prefer Swama for basi (Ieftover rice 
from dínner, dipped in water with a little salt and eaten the following day for breakfast or lunch). 

Male andfemalefarmers' eriteria in seleeting riee varieties 

Despite the active involvement of women in rice production, post-harvest, and seed-management 
activities, scientists, who are mastly men, aften talk with male farmers only. Ignoring women's 
knowledge and preferences for rice varieties may be an obstacle lo adoption of improved varieties, 
particularly in areas with gender-specific tasks and in farm aetivities where women have consider­
able influence. Far example, a released variety such as Pant-4 is high yielding but is rejected by 
wamen farmers because it is difficult to thresh by hand. In contrast, traditional varieties that are low 
yielders are still grown because of their desirable taste and their eating and cooking qualities that 
make them well-suited forrice produets that women prepare. Knowing men's and women's eriteria 
in rice varietal selection and access to and control of new seeds, information, etc., willlead lo more 
efficient dissemination ofimproved rice varieties for rainfed conditions and their subsequent adop­
tion. Thus, in 1998, a team of scientists from the Directorate of Extension, ¡GAU, conducted 
focused research in the same villages. Our objeetive was to test and develop a methodology for 
eliciting male and fernale farmers' eriteria and to determine whether there are gender differences in 
these criteria in rice varietal choice. 

The majority of the women farmers are illiterate and are less exposed to household surveys; there­
fore, we used a simple participatory method of elicíting their perceptions regarding the useful traits 
they consider when selecting rice varieties. Men and women were separately involved in this activ­
ity. This method, which is like a game of cards (see methodology section), gave the farmers more 
time to think as weil as to elljoy the process. Tables 5 to 7 show the important traits thatmale and 
female farmers eonsider when selectíng rice varieties according lo land elevation and size of 
landholdíng. The results show that grain yield was the most important eriterion for both men and 
women farmers in selecting rice varieties for allland types and sizes oflandholding. Both men and 
women gave more value to eating quality (laste) and durationlmarurity for rice varieties grown on 
upland fields. However, women were more concemed with market price, drought tolerance, pes! 
and insect resistance, and competítiveness to weeds. On the other hand, men gave more importance 
to graín size and shape than women did. For midland conditions, women gave higher values lo eat­
ing quality and market price, while men gave more importance lo duration and marurity. For low­
lands, eating quality and market price were considerations for both men and women. Women 
consistently gave higher values to the multiple use of straw for varieties grown in allland types. 

We also assessed whether there were differences in eriteria between men and women from mar­
ginal and large farms. Table 6 shows that there is not much difference between the eriteria across 
size oflandholdíng. Both men and women wíth large farms gave the highest value lo grain yield. 
Aside from grain yield, both men and women from the same economic category gave more impor­
tance to eatíng quality and market price. Duratíonlmarurity was more importan! to male farmers 
from large farrns than to women ofthe same category, similar to marginal farmers. Women from 
both large and small farms gave a higher value lo the multiple use of straw than men did. 

In summary, the most importan! traits tha! both men and women value in selecting rice varieties are 
grain yield, eatíng quality (taste), marke! price, durationlmarurity, drought tolerance, and resistance 
to pests and diseases. Women placed higher weights on multiple uses of straw aeross allland types 
and for both large and small landholdings. Men did not consider this as important, obvíously 
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Table 5. Men's and Women's Perceptions of Useful Traits of Rice Varieties by Land Elevation, 
Raipur, Madhya Pradesh 

Traits Uplands Midlands Lowlands 

Men Women Men Women Men Women 

Grain yield 19 19 27 25 30 27 

Eating quality (taste) 16 11 6 17 11 19 

Market price 3 10 8 13 9 13 

Duration/maturity 13 10 13 6 7 3 

Drought tolerance 6 11 5 3 3 1 

PesUinsect resistance 6 10 8 6 6 4 

Multiple use 01 straw O 8 5 11 6 11 

Grain size and shape 16 O 2 2 4 3 

Milling recovery 9 O 2 2 4 4 

Lodging resistan ce 3 O 3 4 2 3 

Fertilizer responsiveness 6 3 5 3 4 2 

Weed competitiveness 7 7 3 1 2 2 

Submergence tolerance 5 5 1 2 2 2 

Good lar rice products O O 2 . 2 1 0.5 

Disease resistance O O 3 <0.5 3 0.5 

Adaptation to soils 3 0.5 2 1 2 1 

Adaptation to land level O 0.5 2 1 0.5 1 

Storage quality O 2 1 <0.5 2 1 

Ful1ness in stomach O 1 <0.5 1 1 

Cooking time O 3 1 1 0.5 

100 100 100 100 100 100 

Note: Values have been rounded off. Values were computed by weighted-ranking method. 

because women are more responsible than men in caring for the livestock. Rice straw is used as 
feed for the livestock and also mixed with cowdung to make a cake for household fue!. Thus, 
women consider both grain yield and rice biomass in selecting rice varieties according to their spe­
cific environments. A rice variety that has high grain yields but low quantity and quality of rice 
straw has a lower chance of adoption by women farmers. Men gave more importance to grain size 
and shape for varieties grown on the uplands. Men owning smaIl farms considered adaptation ofthe 
variety to specific soil conditions as being extremely important (second to yield) but were the only 
group to rank this highly. This may be because poorer farmers cultivate more marginalland (ex­
plaining the need for adaptation ofthe variety to soil type). Women did not rank this characteristic 
highly, probably because oftheir role in production (men tend to choose the varieties and cIear the 
land). 

LogicaIly, drought tolerance was more important for upland and midland areas than for lowland 
areas. Women weighted this more highly than meno 

While the participatory ranking method was use fui in assessing the trade-offs between traits valued 
by farmers, this method could be improved by incIuding traits mentioned in the open-ended 
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Table 6. Perceptions of Useful Traits of Rice Varieties, by Size of Landholding and Gender, 
Raipur, Madhya Pradesh 

Traits larga farmers Marginal tarmers 

Men i Women Men Women 

Grain yield 36 34 19 21 

Eating quality (taste) 13 12 9 18 

Market price 8 12 6 13 

Duratíon/maturi1y 10 3 7 8 

Mulliple use 01 straw 4 7 3 10 

Drought tolerance 4 6 4 4 

PesVinsecl reslstance 7 5 6 7 

Grain size and shape 8 <0.5 5 2 

Milling recovery 1 2 9 6 

Lodging resistance 3 2 4 2 

Fertilizer responsiveness 3 2 7 3 

Weed competitiveness 1 2 2 1 

Submergence tolerance 1 5 1 1 

Good lor rice products 1 <0.5 1 1 

Disease resistance 1 2 <0.5 

Adaptation to sails 1 12 <0.5 

Adaptation lO land level 1 1 <0.5 

Storage quality 1 1 
I 

1 

Fullness in stomach O 1 <0.5 

Cooking lime 2 1 2 

100 100 100 

questionnaires. The cards shown by the researcher limited the choice of desired traits--other traits 
based on specific cultural practíces, such as a preference for purple-colored rice varieties or for va­
rieties suited to the beushening method of land preparation, were not mentioned at all. Moreover, 
other social considerations, such as a preference for late and medium varieties to coincide with a re­
ligious festival such as Diwali were not captured. Farmers usually harvest rice onIy afterthe Diwali 

festival. During this festival, families give special rice as gifts to relatives. 

Participatory varietaI selection 

Although scientists accept that farmers are careful managers and possess a wealth of knowledge 
about theÍr production systems, this knowledge is not sufficiently used in the formal breeding pro­
cess (Kshirsager et al. 1998) Several strategies were used to mvolve farmers in PVS. Farmers vol­
unteered to grow 16 early- to medium-duration group varieties and late-duration varieties on their 
own fields for three consecutive years. The early/mediuru-duration group varieties were tested at 
Tarpongi village on two farmers' fields that have light soíls. The late-duration varieties were tested 
on two farmers' fields at Saguni village under heavy soíls. The new varieties had sorne of the pre­
ferred eriteria mentioned by farmers obtamed in the intervíew and partícipatory-ranking activities. 
Farmen and breeders ranked the rice Hnes on the station and on farmers' fields in the research siles. 
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Table 7. Comparison between Ranks Attributed by Farmers and Breeders at Different Growth 
Stages in the PVS Trials, Raipur Villages, Eastern India, and IGAU Station, 1997-99 

Agreement Agreement Correlation between 

among among farmers' & breeders' 

Trial No No No 
farmers breeders rankings 

Triallocation Year code
2 

Stage
1 

varo F. B. W W r 

Station 97 1 F 16 8 1 0.34*" - -0.20 

97 1 M 16 8 1 0.51*" - 0.11 

Tarpongi 97 1 F 16 5 - 0.51*" - -
97 1 M 16 4 2 0.55·' 0.47 013 

97 2 F 16 5 - 0.50" - -

97 2 M 16 7 2 0.34** 0.53 -0.03 

Saguni 97 1 F 16 7 - 0.30** - -
97 1 M 16 6 2 0.44*" 0.30 -0.18 

97 2 F 16 5 - 0.79** - -
97 2 M 16 5 2 0.54** 0.56 -0.06 

Station 98 1(M) F 16 8 2 0.32** 0.77 0.16 

98 1(M) M 16 6 2 0.26 0.60 0.50' 

98 2 (L) F 16 8 2 0.31** 0.54 -0.04 

98 2 (L) M 16 6 2 0.67** 0.70 0.28 

Tarpongi 98 1(M) F 16 5 1 0.55** - 0.46 

98 1(M) M 16 4 1 0.30*** - 0.20 

98 1(M) CROP FAILURE 

Saguni 98 2 (L) F 16 4 1 0.56" - 0.07 

98 2 (L) M 16 4 1 0.59** - 0.02 

Khairkhutl 98 2 (L) F 16 6 1 0.38** - 0.51' 

98 2 (L) M 16 4 1 0.44' - -0.01 

Station 99 1 M) M 16 7 3 0.49** 0.91"'* 0.33 

Station 99 2 M) M 16 7 3 0.65** 0.89" 0.62* 

Tarpongi 1 99 1 M) M 16 6 3 0.65" 0.94" 0.61' 

Tarpongi 2 99 2 M) M 16 5 3 0.62** 0.84** 0.46 

Station 99 1 (L) M 16 7 3 0.53** 0.81" 0.15 

Station 99 2 (L) M 16 7 3 0.34** 0.76** 0.11 

Saguni 1 99 1 (L) M 16 7 3 0.50** 0.93" 0.66** 

Saguni 2 99 2 (L) M 16 6 3 0.66** 0.91 ** 0.64-

Station il9 1 V 20 5 3 0.98** 0.94** 0.90" 

Station 99 1 F 20 5 3 0.98** 0.98" 0.91 ** 

Station 99 1 M 20 5 3 0.96" 0.97- 0.89" 

Khairkhut 99 2 V 20 5 3 0.98** 0.95" 0.87" 

Khairkhut 99 2 F 20 5 3 0.94** 0.99- 0.92" 

Khairkhut 99 2 M 20 5 3 0.90** 0.97" 0.41** 

Note: - = not tested. W = Kendall's coefficient of concordance. r = Spearman_'s coefficient ofcorrelation. F = farmers. B = 

breeders. 
1. Stage: V = vegetative stage, F = flowering, M = maturity. 
2. Trial code: L = late, M = medium. 
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Farmers' rankings were compared with breeders' rankings during different stages of crop growth 
(vegetative, flowering, and maturity) as shown in table 7. 

Correlation between breeders and farmers al all siles and in al! the years was consistently low. Very 
few of the trials showed significant or highly significant agreement between farmers and breeders 
(trials that showed any significant agreement were mainly in 1999). In general, agreement was in­
significant or even negalive (although not strongly so). It was impossible lo make an assessment of 
agreement between farmers and breeders in 1997 and 1998. However, in 1999, although there was 
high agreement in varietal ranking among farmers and among breeders, there was generally low 
agreement between farmers and breeders, which may indicate that farmers and breeders consider 
different criteria. Farmers' rankings are not correlated with yield, indícating Ihat farmers consider 
other criteria in their rankings. 

Assessment uf late-duratiun varieties included in PVS in Saguni, Raipur 

The breeders' top five favorite late-duratíon varíeties ín the 1999 trials included Swama, BKP-232, 
R650-18l7, R304-34, and R738-1-64-2-2 (aH modern varieties). These varieties also ranked in the 
top five in yield. The farmers' top five favorite varieties included Swarna, Safii-17, R 738-1-64-2-2, 
Mahsurí, and R650-1817. These were not always the highest yielding varieties-in fact, Mashuri 
gave one of the lowest yíelds and Safii-17 (a tradítional variety) was somewhere in the middle. 
These varieties were likely selected for other reasons than yield. Varieties preferred by both groups 
(ranking on average in the top 5) included Swarna (first choice ofboth farmers and breeders, and 
also high yieldíng), R650-1817, and R738-1-64-2-2. These are aH modero varieties, and are also 
the three varieties that had the híghest yíelds in the trials (table 8). 

Table 8. Assessment ofLate-Maturing Varieties Included in PVS, Saguni, Raipur, Madbya 
Pradesh, Eastern India 

Varíety 

Swama (check) 

Safri-17 (check) 

R73&-64 

R304-34 

. Ranking 

: Favorite 01 both farmers and breeders 

Consistently ranked highly in the tep 5 by beth groups in the field sites and en-station 

Always ranked in the !op 5 by farmers, bu! no! so well ranked by breeders 

, Thls 15 ranked in !he top 5 by farmers and breeder5 in !he farmers' flelds, but les5 
, well ranked In on-station trials. 

Ranked flrst by breeders, but not IIked by farmers, even though yleld 15 quite good 

! (5 tJha) 
. Ranked low by both groups in fleld sites 
! Bold rains, not susceptible to disease, oommands hl h market prlee 

Mahsun On-stalien. ranked wíthin top 5 by farmers, en station and in one farm site, although yield is 
consistently iow 
Ranked consistentiy low by breeders 

IR54896 On-slation. ranked highly by breeders 
Yield is gaod, bu! larmers don't like it (one of their least favarttes) 

______ -"-.. Ra"'r1.ked Jow by all in larm trials 

Assessment of medium-duration varieties in Tarpongi, Raipur, Madhya Pradesh 

In Tarpongi, the top ranking medíum-duration varieties for breeders were R574-11, IR42342, 
Chepti gurmatia, BG380-2, R703-1-52-1, and ORl158-261. AlI of these were also the top six 
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yielding varietíes. Al! are modem varieties except for Cheptí gurmatia. F or farmers, the top ranking 
varieties included BG380-2, ORI158-261, R714-2-9-3-3, IR63429, and R574-11. These are al! 
modem varietíes, bu! no! always top yielding. R714-2-9-3-3 gave medium yields, while IR63429 
gave relatively low yields when compared with the other varieties. Farmers and breeders agreed 
onIy on R574-11, BG380-2, and ORl158-261 as their favorite varieties (table 9). 

Table 9. Assessment ofMedium-Duration Varieties Included in PVS, Raipnr, Madhya Pradesh 

Varlety 

R714--2-9-3-3 

R574·11 

OR1158-26 

IR63429 

IR42324 

Chepti gurmatia 
(local check) 

BG380-2 

I Ranking 

, Ranked highly by farmers on farmers' fields and in 2
nd on-slatioo replicatíon, and is among 

, the farmers' favorites 

i Consistently marked low by breedars 

! Top ranked by tarmers and by breaders in station tríals. Also, highest yield 

! On-farm, la still in top 1-2 for breeder. but drops to 3-10'" rank for fanners 
. Yleld on farm ls less (4th and 6th rank) 

, Ranked abou! 5-6 (on average) in all siles excep! in one field, where it was4t1 among farmers 
, Yield ranges from 3-6 tlha 

Among !he top varieties lor !anners and 

Ranked well by farmers in all sites bol conslstently ranked low by breaders 
Lower-yieldlng varíety compared to others, but fanners seam to IIke it In any case 

Early, long grain, intennediate hei ht 

Consis!ently highly ranked by breeders, bu! given low rank by fanners in all sites excapt sta­

tion repllcation #1 
Cons¡stently high yield, ,but even with highes! yield on larm, larmers don't I¡ke it 

Consistently ranked well by breeders, also one 01 the top 5 yielding varieties 
However, ij ranks in the middle with !armers 

Ranked hlghly by breader. and fanners In field and on-statlon 

: Generally has goOO yleld 

During the kharif season 2000, Ihe medium-duratíon' varielies that were further evaluated 
on-stalion and on farmers' fields were IR4234 (breeders' choice), R574-1I (farmers' choice), 
BG380-2 (common choice), and Chepti gurmatía (best local choice). The late-duration varieties 
were BKP-232 (farmers' choice), R304-34 (breeder's choice), R650-1817 (common choice), and 
Swarna (local check). 

The challenge facing plant breeders in IGAU and IRRI ís lo develop new cultívars that are better 
Ihan Swama and Maharnaya, while a1so meeting the other requirements and criteria thal furmers 
have for their given rice environments. While it is impossíble 10 combine all the requirements in 
one single variety, giving farmers (both men and women) an opportunity 10 test the performance of 
different rice genotypes on their own fields and 10 evaluate their cooking and eating qualíties can 
¡ead 10 more efficient rice varietal improvement in the Chhattisgarh region in Madhya Pradesh. 

Conclusions 

This paper focused on methodologies for improving our understanding ofthe eriteria used by farm­
ers (both men and women) in selecling specific rice varieties and ofhow these criteria are consid­
ered in partícipatory breeding strategies in the rainfed lowland environments of the Chhatisgarh 
region in Madhya Pradesh, eastem India, Different methods for understanding farmers' eriteria in 
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selecting rice varíeties were used. These melhods were (1) a questionnaire with open-ended ques­
lions eliciting positive and negative attribules ofthe most popular modem and traditional varíeties, 
(2) a participatory weighted-ranking method, disaggregating the perceptions of men and women by 
land types and size oflandholdings, and (3) participatory varietal selection, where farmers evalu­
ated severa] prereleased and local varíeties on their fields as well as on-station. The results of the 
study highlíght the importanee farmers attach to characteristies other than grain yield: eating qual­
ity (taste), rnarket price, durationlrnaturity, drought tolerance, and pest and inseet resistance. 

Both men and women have similar eriteria in choosing rice varíeties. However, straw quality for 
multiple uses is an important consideration for women farrners but not for meno F armers, particu­
larIy women who do most ofthe weeding, prefer rice varíeties that are inherently dark green orpur­
pie to distinguish them from wild rice and enable the farmer to eradicate the wíld rice at an early 
stage of crop growth. Wild rice is a prevalent pesl and a constraint to high rice productivity in the 
Chhattisgarh regíon. The attributes considered by men and women farmers, however, are not gen­
eralIy used as screenlng eriteria in most formal breeding prograrns, where the emphasis is mainly 
on grain yield. Qualíty attributes should be' emphasized more Ihan they have been in the past in 
breeding prograrns for rainfed areas. Because of the proximity of the villages lo !he markel, farmers 
prefer lo grow varieties Ibat no! only mee! their own eonsumption needs bul also those of consum­
ers, including millers and traders. Therefore, farmers maintain their rice diversity and grow both 
traditional and modero varíeties that meet their varied interests and needs. Using approaches like 
farmer participatory breeding and varíetal selection from many rice lines provides an opportunity to 
fanners to choose varieties suitable lo their environment and needs as well as access to new seeds. 

Breeding lines R574-1l, BG308-2, and IR42342 performed well over the tbree years ofthe project 
in the medillm-duratíon group and showed tolerance to drought. Breeding lines R304-34 and 
JET -14444 (R 738-1-64) also proved promising. A large quantity of seeds have been multiplied by 
one ofthe farmers of Saguni village where blight is a problem. 
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