
Role .. o! Farmers in Setting Breedíng Goals 

and to meet theír household needs. Thulo pinyalo is the mosl popular variety ofthe region and occu­
pies as rnuch as 80% ofthe maize area in sorne villages. Farmers liked rnost ofits traits. This variety 
has good taste in all recipes, good grain and fodder yield, the biomass (both green and dried) is very 
rnuch líked by the livestock, and it is easy to sel! and barter because it has bold, fiint grain with an at­
tractive grain color. However, farmers had lodging problems with this variety, leading to as much 
as 85% production 1055 in the worst season (table 1). Lodging problerns are equally high in other lo­
cal varieties (viz. Thulo seto and Amrikane); however, the arca under these varieties is very low. It 
was reported that the low production of Thulo pinyalo has more significant implications for the 
food security ofthe region than any other variety. So, the lodging in Thulo pinyalo was considered a 
major problem. 

Resistance to lodging frorn thick stalks and strong, stout plants has been perceived by the farmers of 
the surveyed villages as the rnost desired characteristic in a recommended improved variety (table 

Table 1. Desirable and Undesirable Traits ofLocal Varieties ofMaize Grown in Surveyed 
ViIlages, 1999 

Surve ed villages 

DIgam. D/Devislhan. Si Chaun Banjha. Kaule. 
Parameters 

Desirabie traits 

High yleld potentlal 

High fodder yleld 

Hígh ftour recovery 

Good taste 

Undesirable traits 

Lodging 

Head smut 

Gulmi Gulmi arl, Palpa ¡ Palpa Arghakhanchl 

• * • 

• • 

• • • 

• * • 
• 

2). The least desired characteristics were a relatively low grain and fodder yield compared to that of 
large local varieties, followed by inferior taste. Low fodder yields have been found to be associated 
with the low height of improved maize varieties, compared to local varieties. Farmers of Banjha 
reported lhat al! fue improved varieties under cultivation in the village were introduced nearly six 
years before, and now there is no difference between local and ímproved, due to heavy and récur­
ren! cross-fertilization with local varieties. 

F armers of the surveyed villages reported that high-yield potential and resistant to lodging were the 
most preferred traits for maíze, followed by good taste and high stover yield (table 3). Farmers per­
ceived that graín yield is closely associated wíth the extent of lodging; they felt that these two 
parameters are highly interrelated and essentially synonymous. Farmers ofDarbar-Devisthan re­
ported that lodging problems are due to tall plant height, and therefore, they perceived relatively 
shorter plant height as one of the mos! preferred traits to be considered in the maize improvement 
programo 

Revisiting farmers 10 discuss maize-production problems in the targeted area and to verify research 
hypotheses with farmers revealed that causal relationships in poor maize performance were no! 
properly established. Earlíer, a new research hypothesis surfaced, which explained Ihat the poor 
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Table 2. Desirable and Undesirable Traits oflmproved Varieties ofMaize Grown in Surveyed 
Villages, 1999 

Surveyed vlllages 

Dígam, D/Oevisthan, Simichaur, Chaun Banjha, I Kaule. . 
Parameters Gulmi Gulml Gulmi bari, Palpa Palpa : Arghakhanchl 

Desirable traits 

Nonlodginglthick stalks • • • • 

Eal1y ma!urity • 

S!rong Istout plan!s · 
Undesirable Iral!s 

lodging • 

Lowyield • • • • • 
: 

Low fodder yield • • · • · 
Inferior taste · • . 

I More iosee! problems • : 

Table 3. Ranking of Preferred Traits ol Maize in Surveyed ViIlages, 1999 

Surveyed vlllages 

DIgam, D/Devisthan, . Simichaur, I Chaun BanJha, Kaule, 

Traits Gulml Gulml Gulml : bari, Palpa Palpa Arghakhanchl 

Higher grain yield 1 2 2 1 1 

Nonlodging 3 1 1 2 2 

More stover yield 5 3 3 3 

Need lor less soil lertility 6 

More grit recovery 5 5 

dctlparGood tasle 2 4 4 3 

White grain color 4 

Early maturity 4 : 

Short plan! heigh! 1 
i Good husk cover i 5 

performance of maize in the area is not due to yield traits but to lodging tendencies, and this, in turno 
leads to poor production (figure 2). 

Redefining breeding goals 

In light ofthe new research hypothesis that emerged during the site-selection survey, a one-day vil­
lage workshop was organized with the farmers at each research site selected for the implementatíon 
of the program. Farmers at the research siles opined that the local variety Thulo pinyalo has good 
yield and meets their requirements. They strongly suggested improvíng Thulo pinyalo for lodging 
resístance rather than just introducing new varieties. The underlying causes of lodging in Thulo 
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Poor performance of maize crop 

Loss of maize yíeld due lo lodging 
of local variety 

Selectíon practices leadíng to tall 
plants prone to lodgíng 

Figure 2. Farmers' perceptions of causal relationships for low productivity of maize in the mid-hiU 
region of Gulmi and Arghakhanchi districts, N epal 

Pinyalo were explored with the farmers' group in order lo understand and tackle the problem. 
Farmers perceived the following as Ihe causes of the problem: 

• The very tall plant stature ofthis variety is the main reason for lodging. Farmers reported it 
having as high as 27 ¡eaves in one plant. In field observations, the plant height of Thulo 

pinyalo was found to be as high as 5.1 meters. Ear height has been found lo be more than two 
meters under good growth conditions. The weight of the tassel and eob al such a height con­
tributes to the extensive lodging of the thin-stalked Thulo pinyalo, even under mild wind 
pressure. 

• Thulo pinyalo artains luxurious grov.ih in fertile land, which is one ofthe reasons for lodging. 

• Disease and insects attack the stem. 

• The lodging is greater after prolonged rainfall foIlowed by winds. Aceording lo farmers, they 
faee substantíal yield reductíons even with mild winds, as very weak plants lodge under such 
conditions and fall on other, nonlodging plants. This phenomenon oecurs in cycles and can 
affeet large areas. 

• The plants are more prone lO lodging during the lasselíng stage because of Ihe increased 
weighl al the top of the plant. 

• Yield is inversely related lo lodging. Yield los ses due to lodgíng in this variety are as high as 
85% in the worst season. Thulo pinyalo produces more grain than high-yielding varieties 
(HYV s) in a normal season and less if there is a Jot of rain and wind. 

• Lodging is greater in wet areas al lower e1evations than in flat areas at the lop of the hills. 

• Lodging does not QCcur every year. However, there is no distinct partero. High winds during 
tasseling contribute to severity of the problem. 

Several possible options were discussed with the farmers lO achieve the goal. The options that could 
be implemented within Ihe project framework and which farmers considered possible lo imple-
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ment, considering their resources (time), knowlcdge, and skills, were chosen by the farmers' group. 
There were mainly three types of activities: a mass-selection program, a crossing program, and a 
participatory variety selection (PVS) programo 

Refining tbe research process 

The involvement of farmers in analysis of researchable problems helped change the researchers' 
perceptions ofthe problem (table 4) and redefine the goal oflhe maize-improvement programo The 
redefinirion ofthe breeding goals ofthe maize-improvement program provided guidelines for refin­
ing the research process !hat had been proposed initially. A multiple approach (mass selection, 
crossing, screening of improved/pipeline varieties, and PVS) was taken to address the problems, 
some of which had not been considered before, F armers liked the mass-selection technique because 
they perceived it as a simple method and as a possible option to improve specific traits, keeping the 
desirable traits ofthe variety intact. The crossing program was chosen in consideration ofthe slow 
genetíc gain in fue mass-selection method, partícularly in farmers' fields, Considering the long 
gestation period ofthe variety-improvement program, which may delay the delivery ofbenefits to 
the farmers, the variety-selection program was planned. This would provide farmers with access to 
new, improved genetic materials to test in ruverse farming situations, 

A farmers' research committee was formed at each site in order lo empower farmers and to ensure 
farmers' leadership in the project. It was decided that the committee would be equally responsible 
for the planning, implementation, and mO!litoring ofproject activities. The committee works as an 
interface between farmers and researchers. It is expected that involving farmers in the planning and 

Table 4. Changes in Researchers' Perceptions after Involvement of Farmers in Prohlem Analysis 

Researchers' perceptlons 

Parameters Before farmers' Involvement After farmers' involvement 

Varietal intervenlion LQW Lowand limitad 

Landraces Low ylelding and inferior 
. 

Despite good yield potenliaHow production due 
to lodglng 

Problem Lowyiald Lodging 

Extent 01 problem Not known Yield loss: 15%-85% depending upon severity 
ＭＭＭＭｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾ＠
Contributing laclors 
01 the problam 

Notknown : Tall plant and ear helght 

• Thin stalk 

i Wind pressure 

Ethno-perception Nol known Locallandraces are well filled in different niehes 

: Widely grown Thulo pínyalo has ell goOO trelts 
: but prona to lodging 

Varietal requirement HYV Lodging-reslstant varlety 

Objectlve Increase aecess to genetlc materíals . Improve Thulo pínyalo for lodglng reslstance 

Provide mass-selectlon tralnlng to 
farmers 

Provide mess-selection tmlnlng lo farmers 
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implementatíon process will help in capacity building and increase ¡he farmers' sense of ownership 
in the programo 

Farmers are very supportive and cooperative in the project area. However, in some technical mat­
ters farmers' had different perceptions and altitudes, which changed along with the time. For exam­
pie, farmers perceived that plants with short height could not produce good yields, that detasseling 
leads to total sterility in maíze, etc. In the beginning, Ihis made it difficult for researchers to facili­
tate some oflhe field activities, such as crossíng, demonstrating short-statured varietíes, etc. Later, 
the farmers found thal their perceptions were not correct, and their faith in the researchers in­
creased, leading to better understanding, cooperation, and collaboratíon. Some farmers who were 
no! positive about the program in the begirming are the strongest members ofthe team now. 

Conclusions 

Involvement offarmers in the plarming process resulted in the development of more specific breed­
ing objectives, which were more focused on the farmers' perceíved needs. It has helped to refine the 
context and process of the participatory plant-breedíng program and has gíven farmers a leading 
role in the decision-makíng process. 
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Sensory Evaluation of Upland Rice Varieties witb Farmers: 
A Case Study 

R.K. Singh. K. Prasad. NP. Mandal, R.K. Singh. B, Courtois, 

vp, Singh. and T. Paris 

Abstract 

As part of a participalory planl·breeding project wilh melhodological objeclives lo improve rainfed rice 
in eastem India. an evalualion of sensory characteristics was conducled with farmers in a village of 
Bibar. Twenly·four farmers (12 women .nd 12 men) evalualed 15 upland rice varieties as raw rice and 
parboiled rice for milIed and eooked rice appearance, coloT, odor, texlUre, stickine.s, taste, .nd overall 
acceptabilily. The rice samples were milled and cooked by the women farmers following their ordinary 
practices, One variely recorded good resulls with bOlh raw and parboiled modes of preparation, The 
preferences ofwomen and men farmers díd nol differ significantly. The rankings based on preferences 
were compared with the rankings ofthe varietie. for varíous physico-chemical characteristics measured 
in Ihe laboratory, Most correl.tions were not significant, indícating Ihat, for Ibe sel of lesled varieties, 
lhese pararnelers were poor prediclors of farmers' preferences. Tho rankings based on preferenees were 
compared with fanners' ficld rankings, and lhecorrelation was positive for raw rice andnegative forpar­
boiled rice. Fanners' trade-offbetween field performance and grain qualily is Iherefore importanl lO .5-
ses. for al leas! parboíled rice. The resul!s of Ihis first sensory evalualion experiment will be used to 
simplity Ihe methodology and to improve varietal evaluation in Ibe formal breeding process, 

Introduction 

In eastem India, rainfed rice represents a major component in thediet and income,of.millions of 
resource-poor people. In these harsh environments, the rate of adoption of modem rice varieties is 
Iow. Subsístence agriculture ís stilI quite important, although market integration is slowly progress­
ing (Pingali 1997). In these transition systems, grain quality and taste strongly ínfluence the adop­
lion of modem vaneties. The maín source of vanation in grain qualíty ís the vanety, although 
envíronment and genotype-x-environment interactíons also affect grain quality. Different grain 
types, and therefore dífferent vaneties, are needed for self-consumptíon, market sale, and vanous 
preparatiollS or to pay wages in kínd. For plain rice, precooking practíces influence the vanetal 
choíces. Among the most common is parboíling, which is an age-old practíce in sorne regions of 
eastem India, where rice ís partly cooked before being air-dried and then sun-dried to improve íts 
nutritíonal, cookíng, and storage attributes, Preferences may vary across income levels, various 
social groups requiring vanous vaneties. 

Qualíty tests for breeding lines are routinely conducted by scientists in the laboratory. In the frame 
of a partícipatory plant-breeding project with methodologícal objectives started in ¡ 997 under the 
collaborative program wíth the Indian Council of Agricultural Research (ICAR) and the Interna­
tíonal Rice Research Institute (IRRI) (Courtois et al. 1999), we developed a methodology to evalu­
ate the grain quality ofrice vaneties in collaboration with fanners. To test the methodology, the 

R,K, Singh, K, Pra'ad, and N"P" Mandal ate al lhe Central Rainfed Up!and Rice Reseatch Station, Hazaríbagh, Jharkhand. India, 
RK. Singh, B, CourlOls, V,P, Singh, and T, París are wilh lhelmemationa! Rice Research Institute, Philippines (lRRI), B. Courtoi, 
was seconded te IRRl from the Centre de coopération intemationale en recherché agronomique pour le développement, France. 
The authors thank the Korahar fanners who actively and enthusiasticaHy panicipated in this study foc their contribution. 
Tbis projee! ¡. partly funded by lhe Inlemational Developmenl Research Centre (lDRC), Canada, and partly by me collaboratjng 
research institutions, lt is a component afthe ｓｹｳｴ･ｭｾｗﾡ､･＠ lnitiative ofthe COlAR on Partlcipatory Research and Gender Analysis. 
coordinated by CIAT, and it benefitted of the overalI organization of the inittative 
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ｾｦ＿ｮﾧＨｽｲｹ＠ Eva/tia/ion o{ Uplalld Rice Varieties-"w"'it!!.".!-F:-"'arcem"'e;e:rs'--_______________ _ 

sensory evaluation of a set of upland rice varieties was organized in a village of eastem India. The 
objectives of this study were (l) lo document the process of rice preparation at the farm level for 
raw and parboiled rice, (2) to estimate the influence of the two modes of preparation on rice quality 
and identify the best varÍeties in each case, (3) to colleet informa1Íon about quality characteristics 
that determine varÍetal acceptability by female and male farmers, and (4) 10 relate the preferences 
with the physico-chemical properties of the varieties determined in laboratory. 

Materials and methods 

Fifieen modem upland rice varieties and a local check (Brown Gora, widely grown by upland farm­
ers) were tested. The test was conducted in 1998 in the village ofthe Korahar dÍstrict ofHazaribagh, 
Bihar, India. These varieties had been prevÍously tested for their agronomic values in a participa­
tory varietal tria! conducted in the same víllage (Courtois et al., submitted). 

Rawrice 

F or each variety, two kilos of sun-dried paddy of good quality were used. The paddy was dehulled 
and mílled using a dhenld, a big wooden bar moving up and down around an axis. The dhenld was 
operated by two women, one of them moving Ihe dhenld wÍIh her leg, the other shuffiíng the paddy 
grain afier every stroke of the dhenki. Al! Ihe varieties were dehulled and milled by Ihe same two 
persons under the same condítions. The times necessary for completion of dehulling and milling, 
and Ihe milling recovery (percentage of milled rice weight on rough rice weight) were recorded. 
The head rice recovery (unbroken grains) was not quantified but estimated visually (milled rice 
appearance ). 

Before cooking, one kilo of c1eaned rice was washed with water. Aluminum vessels called bhude/i 

were used to cook each variety separately. All bhude/i were ofthe same capacity. The women sug· 
gested using 3 liters of water to cook I kg of raw rice. The bhude/i wilh water was kept on the fire up 
to Ihe boiling point, when the washed rice was added. The cooking test was done by pressing the 
cooked rice between Ihumb and index finger. The same woman did the eooking test for all varie1Íes. 
The cooking time of each variety was recorded. The excess water was drained and Ihe cooked rice 
was displayed on a pattal (leaf mat) for sensory evaluation. 

ParbQiled rice 

As decided by the women, 2.5 kg of paddy were soaked in 3 liters of water in a tin container for 18 
houis. A common belief is that the soaking of paddy should be done in the evening rather than dur­
ing daytime, wilh the excess water drained in the moming, to avoid Ihe heat oflhe day. A tempera­
ture Ihat is too high would induce Ihe soaked paddy to ferment, leading to poor rice quality, high 
breakage, and bad odor (Bhattacharya 1985). The soaking ofpaddy in water startedat 4:00 p.m. and 
the water was drained al 10:00 am the next day. Afier decanting Ihe water, the soaked paddy was 
steamed on Ihe fire. During Ihe steamÍng process, the tin containing the soaked paddy was covered 
with a gunny bag to avoid loss ofheat. When Ihe husks of the paddy started cracking, Ihe container 
was taken off the fire. The steamed paddy was spread in the shade on a mud floor for drying. The 
paddy was dried in the shade for 48 hours wilh intermittent mixing. It was then exposed lo Ihe sun 
for complete drying. An indigenous technique was used to test the proper drying ofpaddy. Twenty 
lo 30 grains ofpaddy were dropped on a hard floor. The graíns were crushed underfoot by rotating 
Ihe heet If this removed Ihe grain husk, Ihe rice was considered to be well dried and ready for 
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dehulling. For dehullíng and milling, 2 kg of c1eaned paddy were used and the same process as for 
raw rice was followed. 

More water is needed to cook parboiled rice than lo cook raw rice. The women suggested adding 7 
liters ofwater to cook 1 kg ofparboiled rice. For the subsequent operations, the same process was 
followed as for raw rice. 

Sensorial evaluation 

A protoco! for lhe practica! organization ofthe sensory evaluation was desígned following the rec­
ommendations of Arnerine, Pangborn, and Roessler (1965) and Del Mundo (1991) and adapting 
them to the realities of an eastern lndian village. 

Twenty-four farmers (12 women and 12 men) particípated in Ihe sensory evaluation, A hedonic 
scale was used. The farmers were asked lo indicate whetherthey líked (score 1) ordisliked(score O) 
the varieties for mílled grain appearance, cooked rice appearance, odor, color, texture (softlhard), 
stickiness, laste, and overall acceptability. The samples were numbered and randomized to límit the 
"first-sample bias." The raw rice and parboiled rice were evaluated on different days to limil the 
teslers' fatigue. 

Physico-chemical characterization o/ the samples under laboratory conditions 

The tests were perforrned at the technology laboratory Gf the Central Rice Research Institute, 
Cuttack, India, for raw rice and in N.D. University of Agriculture and Technology, Masodha, 
Faizabad, India, for parboiled rice, The parameters measured for raw rice were milling recovery, 
head rice recovery, grain length and width, alkali value, volurne-expansion ratio, kernel-elongation 
ratio, and amylase content. For parboiled rice, hulJing and milling recovery and grain shape were 
measured. 

StatisticaJ analysis 

Forrank comparison, Spearrnan's coefficient of correlatíon was used when only two rankings were 
compared. A Kendall coefficient of concordance was used, as described in Siegel (1956), when 
more than two rankers were involved. The mean comparisons were perforrned using a Student's 
t-test. 

Results and discussion 

Mil/ing 

No difference between the two modes ofpreparation was observed for mílling time (table 1). Raw 
rice took significantly less time to cook as compared to parboiled rice. Milling recoverywas signifi­
cantly higher for parboíled rice in comparison to raw rice. There was no significant difference 
between farmers' practices and laboratory method for raw rice but recovery was higher with farrn­

ers' practices for parboiled rice. The lower coefficients of variation in the case of parboiled rice 
índicated a buffering effect ofparboiling across varieties for recovery, which explains why parboil­
ing is considered an excellent means to recover poor-qualíty samples. 

Sensory evaluation 

The method of rice preparation had a great impact on the ranking ofthe rice varieties for aH traits, as 
shown by the nonsignificant and sometimes negative rank correlations between the two seis of 
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Table 1. Comparison of the Milling Properties and Cooking Time of Raw and Parboiled U pland 
Varieties Prepared by Farmers, Korahar, Bihar, India, 1998 

Recovery Cooking time 
Milling time farmers' practicas Recovery laboratory farmers' practicas 

Varlely (minutes) ('lo) ('lo) (minute.) 

R_ ParboiJed Raw Parboiled R.w Parbolled Raw Parboiled 

Brown Gara 19 30 70 71 58.5 75.0 11.0 23.0 

RR139-1 16 17 63 77 62.3 80.0 8.5 33.5 

RR151-3 18 19 69 72 67.3 75.0 10.0 17.0 

RR1514 22 19 57 74 67.5 80.0 8.0 20.5 

RR166-645 15 23 65 74 59.5 76.3 11.0 23.0 

RR203-16 15 17 63 73 56.0 76.3 11.0 22.0 

RR2-6 27 18 70 72 60.5 76.3 13.0 33.0 

RR265-1 20 15 70 72 76.5 77.5 8.5 22.0 

RR347-166 20 17 66 74 73.5 7.38 15.5 23.0 

RR348-5 30 17 71 72 66.3 78.8 9.0 230 

RR348-7 13 16 69 74 51.0 77.8 13.0 32.0 

RR352-1 16 24 66 72 64.0 76.3 14.0 27.0 

RR354-1 20 23 59 75 69.8 77.5 16.0 29.0 

RR50-5 18 20 67 71 67.8 80.0 13.0 34.0 

RR5H 19 18 66 72 58.8 75.Q 10.0 26.0 

Vandana 17 19 74 70 72.0 76.3 13.5 25.0 

Mean 19.1 19.5 66.6 12.8 64.4 77.0 11.4 25.8 

SD 4.4 3.8 4.5 1.8 8.9 1.9 2.5 5.1 

t raw/parboiled 0.28ns 7.11** 4.29H 12.04" 

Note: ** = signifieant at (be 1% leve1; ns ｾ＠ flot significant 

seores (table 2). The preferred varieties in tenns of aeceptabilíty were RRI51-3, RR352-1, and 
RR354-1 for raw rice, and RR50-5, RR352-1, and RR354-1 for parboiled rice. For breeding pur­
poses, it was interesting to identifY varieties that could perfonn well under both preparations. 
RR352-1 and RR354-1 scored quite well in this respect. 

The farmers were also asked to indicate the fOUT varieties they liked the mosl (high seore indiealed 
high preferenee) and the fOUT varieties they liked the least (this time high seores indicated high dis­
líke). By this means, only one variety, RR354-1 recorded a good seore for both raw and parboiled 
rice (table 3), being liked by 67% ofthe farmers as parboiled rice and 58% ofthe fanners as raw 
rice. RR151-3 and RR352-1 were apprecíated by the farmers as raw rice but not as parboíled rice. 
Inversely, RR2-6, RR I 66-645 , and RR265-1 were líked by the farmers as parboíled rice but not as 
raw rice. 

For raw riee as well as parboiled rice, the rank correlatíons among characteristícs scored by funners 
were very strong and posítive (table 4) except for stickiness, for which they were also positive but 
more seldom significant. This means that there is probably no need ID ask the fanners to seore aH 
these traits. The aeceptability or the choice of the three or four most preferred varieties should be 
enough to represent the group of traits. A simplification of the testing procedure an important in 
order to facilítate the integratíon of partícípatory approaches ín the fonual breeding system and tD 
sustaín fanners' participatíon. 
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Table 2. Sum of Seo res Given by 24 Farmers for Cooking Characteristics of Upland Rice Varietles, Korahar, Bihar, India, 1998 

MiUed rica Cooked rice Textura T.stet 
Varlety appearance apeéaranCa Odar Color ¡soltlhard} Stlckln ••• flavor Accept. 

Raw Par. Ra", Par. Raw Par. Raw Par. Raw Par. Raw Par. Raw Par. Ra .. Par. 

BrowoGora 1 11 5 13 2 11 2 7 2 10 8 12 10 13 4 9 

RR139-1 4 10 18 19 13 18 17 21 13 17 11 20 15 20 12 16 

RR151-3 17 1 20 9 18 10 20 9 18 8 16 10 17 9 18 6 

RR1514 17 16 16 19 12 23 17 19 13 15 10 22 18 18 16 19 

RR166-645 4 11 11 18 11 17 6 8 12 10 9 13 11 16 9 18 

RR203-16 8 6 13 14 9 16 14 15 5 12 8 15 13 15 13 11 
RR2-6 8 13 9 21 8 23 12 23 6 17 8 19 9 20 8 20 
RR265-1 19 18 13 18 10 16 13 21 12 18 9 19 13 16 9 18 
RR347-166 21 6 20 17 11 17 21 17 14 14 12 16 14 13 12 12 

RR348-5 22 19 20 13 17 16 20 15 16 15 15 17 14 15 16 

RR348-7 1 13 7 16 6 16 4 19 5 14 11 13 e 14 6 13 
RR352-1 22 10 20 21 20 20 18 20 17 17 16 21 21 20 17 22 
RR354·1 12 23 15 24 14 23 19 23 16 20 7 22 18 22 17 24 

RR50-5 21 16 14 24 15 21 15 22 10 22 11 19 14 Z2 14 21 

RR51-' 9 7 11 14 12 12 16 10 7 13 13 15 13 11 11 13 

Vandana 12 2 15 9 15 11 19 5 16 8 11 8 12 9 12 6 

Rank oorref, -0.12 0.10 0.12 0.20 0.06 -0.19 0.26 0.23 

Notes: Par. == ParboHed rice; Accept. := Acceptabílíty; Varieties with high scores a.re the prefcrred ones. 
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