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ABSTRACT

Rice is the world’s most important food crop angrianary source of food
for half of the world’s population. It occupies amportant position in the
economy of state of Jammu and Kashmir state wipnoductivity of around 2 t
ha'. The productivity level is higher in the plainsKéshmir valley while as, the
position appears to be quite grim just 1-1.5t bader high altitude (2000-2300
m amsl) irrigated agro ecosysytem. Although a fewieties have been bred for
such agroecology but the results have not beerdfpuomising. In the backdrop
of these facts participatory plant breeding appnoaas used in the present study
entitled. “Farmers participatory varietal selectionjaponica rice Qryza sativa
L.) through mother trial evaluation system in Kaghwalley” to identify the most
appropriate genotypes on the basis of preferendbeofarmers and determine
their tastes and aspiration for the new varietielse bred in future in consultation
with farmers. Hence, The study was undertaken duharif 2013 in two districts
viz., Anantnag (33-34 °E latitude 74-75 °N Longi)cand Pulwama (33.87 °E
Latitude 74.89 °N Longitude). In each district twacations were selected for
laying out the mother trials, besides two grandreothials at Mountain Crop



Research Station, Larnoo and KVK, Pombay in RBBigiewith two replication.
Tenjaponica genotypes including popular variety (K-332) andrfar’s variety as
check genotypes served the experimental material.

Participatory Rural Appraisal (PRA) was conductedbbe laying out the
research trials and revealed that rice ranks dinster high altitude irrigated agro
ecologies of Kashmir valley and mono-cropping isially in vogue and canal
system fed by melting snow is the main source rajation water. Among major
production constraints, low yielding varieties, dilafye) and cold were
considered important and farmer saved seed is #ie source of seed to raise the
new crop. The demand for the farmers for the watiethave should possess high
tillering, tall stature, more grains per panicleedium bold seed, high biomass,
early maturing, medium threshing, white grain c@od with aroma.

Participatory Varietal Selection (PVS) was donet jose week before
harvest of the crop to evaluate the varieties bgaF&roup Discussion (FGD).
The most preferred genotype that is the lowest daitie rank was recorded on
GSL-11with mean preference rank of (1.4) and SKWA&-4dentified as second
best (1.6) and followed by SKUA-524 (2.6). The ggpe that received
maximum number of negative votes was K-08-63 (7F&ymers who grow the
trial and the neighbours of those farmers, expresseonsistent large and highly
significant preference for GSL-11, SKUA-402 and S&B24 compared with the
K 332 (popular variety) and the farmers varietyrnk@’s variety was the least
preferred variety and was at par with the test jgreoK-08-63. Also genotypes
GSL-11 SKUA-402 and SKUA-524 were statistically mouat par in terms of
rank summation index and mean preference rankingsagnificantly different
with the genotypes K-08-73, K-08-69, SKUA-506, G&1-and K-332 which
among themselves could be categorized as one grokig)8-63 was least
preferred and was at par with the farmer’s variety.

Further all the test genotypes were evaluated tabilgy performance
across six locations using Eberhert and Russell einofinalysis of variance
showed significant difference in the genotypeshat lbcations for all the traits.
Mean squares due to environment + (genotymmwronment) were significant
for most of the traits except panicle length an@® s@ed weight depicted the
distinct nature of environment and genotypeemvironment interaction on
phenotypic expression. Similarly total genotype ervironment was found
significant except panicle length and 100 seed ®teiGenotype x environment
(linear) interaction component showed non-signifazonly for 100 seed weight
while as, for all other traits it showed high sigance indicating location
(environment) had a marked influence on the expesamong the genotypes and
behaviour of the genotypes could be predicted emeironment more precisely.
Mean square due to environment (linear) componeas Yound to be non-
significant for 100-seed weight, for all the otlararacters the component was
found highly significant except panicle length. Rabdeviation for all the traits
except 100-grain weight was found significant sstee that the performance of



different genotypes fluctuated significantly frommeir respective linear path of
response to environments. On the basis of stalpbinameters SKUA-402 and
GSL-11 were identified as the most stable genotymeess all locations on the
basis of high mean performance and non-signifieatimates ob; and S’d; from
unit and zero respectively and latter showed seitgito better environments for
biological yield on the basis of significantestimates. Similarly these genotypes
were identified as consistent for early floweriog &ll the locations. Further GSL-
11 and K-332 genotypes were identified as mostlestédr plant height and
number of panicle plart respectively and SKUA-524 was identified as the
consistent genotype for seeds pantcle

Key words: Japonicarice, PRA, PVS, Stability and Eberhart and Russell.
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Chapter — 1
INTRODUCTION

Rice is the world’s most important food crop anprianary source of food
for more than half of world’s population. More th@@ per cent of world’s rice is
grown and consumed in Asia where 60 per cent ahsapeople live. Rice
accounts for 35-75 per cent of calories consumechdne than 3 billion Asians. It
is planted to about 154 m ha annually or on abdupér cent of the world’s
cultivated land. The world’s capacity to sustaindia@able food production and
population balance has again come under spotlightview of continued
population growth and drastic slowdown in growthcefeal production. In India
during 2011-2012, 104 m tons of rice was produecethfan area of 43.97 m ha
with productivity level of 2.2 t HA(Anonymous, 2012a). The picture appears to
be very grim when compared with other countriehsag China (4.2 t i3, Japan
(4.3 t ha), South Africa (4.6 t h), Egypt (6.5 t hd) and Australia 5.5 t Ra
(Anonymous, 2008). To meet the demand of increapiojgulation the present
production level needs to be increased up to 1IbmM2ons of milled rice by the
year 2020. The increase in production has to beéeaett in the backdrop of
declining resource base such as land, water arat Eid other inputs without
adversely affecting the quality of environment aadove all to raise the
production in the marginal environments where thedpctivity is still dismal.
This indeed is a herculean task.

Rice occupies an important position in the econahgtate of Jammu
and Kashmir state and grown on an area of 0.24a mitlh a production of 0.512
m tons and productivity of around 2 tth&nonymous, 2012b). Rice being the
staple food and the most important crop in Kashamd occupies 55 per cent
(0.141 m h#) of the total rice area of the state. The proditgtievel is relatively
higher in Kashmir (2.5 t i3 as compared to Jammu Division (1.7 theRice is
grown at an altitude range of 1350-2300 m amsl| ashnir valley. The crop is
frequently challenged by various biotic and abiatiesses more particularly by



low temperature throughout the growing season. Ottteallenges to rice

production in the valley comprise shrinking landaerces due to urbanization,
industrialization, demographic pressures and wattertage. According to one of
the estimate the total rice requirement of theesteduld be 1.75 million tons by
2020 as against the current production of 0.57ianiltons. This huge increase in
demand for rice will have to be met from less land water without affecting the
resource base adversely. In the fact of limitegpedor horizontal growth due to

aforementioned reasons the vertical growth seerhe toviable option.

Rice area in Kashmir can be broadly categorized twb distinct zones;
plain or valley basin areas (1350-1800 m altitutia} enjoys relatively better and
favorable growing conditions in terms of water, gua and climatic factors.
Early maturing rice varieties of sub spediedica form the predominant group in
this area. The growing period is limited to 140-1&ys. The improved varieties
released for general cultivation have increasecetheiency of rice production in
this region to an appreciable extent. Whereas, maguragro ecology (high
altitude region) situated between 2000 to 2300 ral amfoot hills, constitute 12-
15 per cent of total rice cultivated area of théeya The region is characterized
by short growing seasons, low atmospheric tempegatwold irrigation water and
insufficient solar radiation. The rice varietiedtuated in this area belong to such
speciegaponica group. Although a good varietal profile has beemealoped and
recommended for low to mid altitude zones of vallehileas under higher belts
varietal group is much more restricted and limitedthe cultivation of few

varieties such a¥-332, Kohsar and a few landraces.

Despite the fact that rice being the only ray opddor sustainable source
of farm income and livelihood and food grain seiyyihe high altitude rice crop
has not received much attention from breeders, desmand policy makers alike
due to inherently narrow genetic profile, relegatio harsh environment, lack of
major technological breakthrough and lack of enagimg policy support from

the government. Although, yields as high as 4-5at s being harvested in



temperate world, it is as low as 1-1.5 f*hander high altitude agroecology of
Kashmir valley. Only one or two varieties have bdemeloped inspite of the fact
that organized research efforts are in progresstierlast 40 years. The low
adoption of improved cultivarsiz-a-viz the low seed replacement rate (<2%)

resulting in low production and productivity in eigossibly have the following

reasons :

. the farmers have not been exposed to acceptaldmatitves to
their existing varieties/landraces,

. lack of appropriate genetic resources and longotyis of
cultivation under marginal conditions,

. the varieties bred in most favorable environmem$ fiom other
tropical and subtropical belts, no way thrive undech poor and
marginal environmental conditions,

. poor risk bearing capacity of farmer’s due to maagiconditions,

. less number of varieties for farmers choices,

. farmers interests not taken into consideration,

. elite varieties developed by considering broad gmagcal area
neglecting the marginal environment and

. the resource poor farmers practicing under higitudk marginal

conditions are often bereft of knowledge on theilakdity of
HYVs for their use.

Participatory plant breeding (PPB) has evolved iable alternative to
conventional plant breeding that lays more emphasisthe involvement of
different stakeholder’s right from deciding the ietal specification, identification
of parents through the selection across segreggéngrations as well as testing
and release of product. The greater involvemeifdrohers and other stakeholders
ensures that their perceptions are taken care ofdar to speed up the rate of



adoption. Appropriate client orientation mechanisnthe form of participatory
rural appraisal (PRA) is being done in order toegate basic data for varietal
specification and decide stage and levels of ppdion of farmers. The
increased speed of PPB in producing results is ainés major advantages
because the speeds at which benefits achieved &oninvestment in plant
breeding significantly affect the rate of returnheT faster progress probably
doesn’t require more resources, because carefgettag of farmers need to
restrict the range of germplasm that needs to barexd to early participatory

trials. Further early quality testing also helpduee the demand on resources.

The rice improvement program for high altitude gated ecology of
Kashmir has remained less successful, partly becatisold stresses, marginal
environments, partly because of the allocationimitéd research resources by
national and international programs and partly tutailure to use high yielding
varieties developed at more favorable environmévitst of the entries from cold
tolerant nurseries from International Rice Resednshitute (IRRI), Philippines
such as International Rice Tolerance Observatorysé&ty (IRTON) and
International Rice Temperate Observatory NurseRC{IN) have failed to make
any significant dent when tested at High AltitudeeRTesting Station (Mountain
Crop Research Station, Larnoo {2286 m amsl}), hditle use has been made

out of them.

To tackle such situation, an alternative approadehsas Farmers
Participatory Varietal Selection (PVS) is considkte address the problems of
the limited varietal choices available to farmdnsaditionally, the development of
rice varieties has been the task of breeders, @madefs are merely the recipients
of furnished products. Therefore the program tolwe farmers will help us to
produce farmer acceptable cultivars more effegtivBb it is intended that PVS
would minimize resources use, produce cultivars #na acceptable to farmers,
and increase the genetic diversity of rice in paétory village and also to

determine most suitable cultivars that are hightgeptable and above all, to



determine most suitable and consistent cultivans High altitude irrigated
ecology of Kashmir. When participatory techniques appropriately employed in
plant breeding they can have a quick impact bespleslucing cost effective and
much improved crop varieties. These varieties mayadb resource poor farmers
in marginal environments, who previously were @hirdependent on landraces
(Virk et al., 2003; Witcombeet al., 2003).

Rice Oryza sativa) is grown under diverse agro-ecological conditions
Though more than 1000 rice varieties have beemgsetein India, many of them
have been out of cultivation within a few years tlméconsistent performance in
diverse environments and only few varieties witiblt performance continue to
be under cultivation even after 15-20 years ofasde Although good number of
varieties have been bred by Sher-e-Kashmir Unityerdi Agricultural Sciences
and Technology of Kashmir for the entire state arhthu and Kashmir but only
one a few of them are grown by the farmers. Inbhekdrop of these facts there is
a dire need to identify the farmer preferred higilding and suitable varieties for
high altitude irrigated ecosystem of Kashmir valéad at the same line determine
their adaptability and consistency across diffedecations. Hence the present
study is undertaken with the following objectives:

1) Understanding farmers’ perceptions and prefereraesut high
altitude rice varieties through Participatory Rukglpraisal (PRA).

2) Evaluating advanced, pipeline, pre-released, gexsmpland released
lines on farmers’ fields using farmer’s selectiowlices and criteria

through mother trials.

3) Analyze Genotype x Location (G x L) interactionotoserve a

change in magnitude of response across locations.

Chapter — 2



REVIEW OF LITERATURE

A Brief account of literature pertaining to diffeteaspects of the present

study is described in the present chapter.

Modern crop varieties bred in various national artdrnational breeding
programs have been a driving force for agricultirahsformation for improving
crop productivity, quality and resilience to bioaad abiotic stresses. However,
the impacts of these high yielding varieties haweariably been more pronounced
in high input areas and have seemingly failed tkkemany dent in low input
marginal farming systems. This is largely due te ittherent bottlenecks of low
input farming systems such as low socio-economdfilpr of farmers, lack of
organized seed sector, lack of affordability/actelsy to resources as well as
diversity of farming systems. This has resultedpwiarized impact of high
yielding varieties in high input favourable systerRarticipatory plant breeding
has mainly evolved in response to the growing nefeaiddressing the problems
faced by poor farmers in marginal environments vhiggh stress and low yield
potential. The work done in the area of Participatearietal selection in rice
under high altitude is reviewed in light of the #adble literature mentioned

below:
2.1 Participatory Rural Appraisal (PRA)

Participatory rural appraisal is an exercise ainadidentification of
farmer’s constraints pertaining to production, agnption and marketing of crops
and is thus a kind of market research, to ideffiéifgner's needs to allow cultivars,
that are likely to eet their requirements, to b&ted and avoid the cultivars that
will not be obviously acceptable (Joshi and Witcemb998).

Frio et al. (1994) through participatory rural appraisal coctéd the
regional training courses in gender analysis amdpplication to farming systems
research (FSR) in south and Southeast Asia anddatmeassist scientists in

national agricultural resource institutes condustdgr-responsive research. The

]



experience of the International Rice Research tutsti(IRRI) in the area of
gender analysis has been found exploratory antbest, cuts across regional
differences in culture and environment to improweial conditions of rice

growing farming committee.

Barik et al. (1996) presented a study regarding the experseraf
participatory research, particularly farmer-le@lsj the objective of which was to
involve farmers in the decision making at all stagend inculcating their
preferences obtained through participatory rurgraigal and the study was also
undertaken by the Krishi Vigyan Kendra, a governir@ganization involved in
technology transfer, in Salepali, a complex, digesnd risk prone village in
Orissa, India during 1992-93 with the aim of untemding the local agricultural

system.

Loader and Amartya (1999) advocated that the ragumdeptance of
Participatory Rural Appraisal (PRA) approachesatdlitate the understanding of
problems among rural people, and the acknowledgiedity for such studies to
be sensitive to local conditions, has sometimesningmeat such approaches have
overlooked opportunities for the appropriate amgtian of relevant techniques
and an example was presented from Nepal, whemeiob analysis was used to

help farmers to assess their rice variety requirgme

Nepaliet al. (1999) carried out a baseline and need ideatiba survey
site at Chambas of Tanahun district representingr fibasins in western Nepal.
The participatory rural appraisal technique wasduse establish benchmark
information on bio-physical, socioeconomic, inditnal and farming constraints,
farmers’ needs and researchable problems and etitfethnic groups were found
with diverse food preferences were rice and &&itlowed by millet were
found as commonly consumed food staples and womega involved in all the
farming activities except ploughing the land. Tleeds of the farmers were found

high yielding and good taste preferences.



Joshi et al. (2001) used Participatory Rural Appraisal techeigto
establish benchmark information on biophysicalj@@@nomic, institutional and
farming constraints, as well as farmers’ needs @sgarchable problems. The
general problems of the site was found: the lackrafation; hailstroms; attacks
of red ants in root crops as well as late blighpatato and tomato and white grub
in maize, millet and rice; snail attack; labour rsdg during the time of
cultivation; blast in rice; animal disease (infistiproblem in buffalo and cattle);
and scarcity of fodder and forage in summer besi@emers were found
demanding high yielding varieties of potato, maizeg and millet and also the
saplings of fodder trees and fruit crops.

Gichangi et al. (2012) underlined the need of assessment of fé&mer
perceptions and stated that understanding of fasmtechnology preference
criteria are important considerations in technolggyeration and dissemination
process. In most of the cases, technologies fdiet@dopted by farmers due to
mismatch in preference criteria between technolpgymoters and end users.
Such an appraisal exercise should focus on persdeatographic as well as
socio-economic variables, in order to identify farta constraints as well as
preferred attributes to develop varieties thatléeedy to be accepted by farmers.
Furthermore, PRA can potentially reveal mismatcimeshe evaluation criteria

used by farmers and breeders to evaluate for the sait.
2.2 Participatory Varietal Selection

Participatory Varietal Selection specifically refeéo evaluation of released
varieties, pipeline materials, advanced breedingsli landraces or germplasm
accessions on farmers’ fields under his managemratices. It is essentially a
researcher designed and farmer managed trial inohathie genotypes targeted for
a specific niche are evaluated by farmer usingWs selection indices.

Farmers preferences are very imperative and moclgdtivars are often

rejected by farmers because of traits that havéveen considered in the breeding



process (LARC, 1995). Poor adoption and narrow gemgversity of improved

upland varieties become main problem of centrallaegding program for upland
rice. Participatory Varietal Selection (PVS) wassigeed to overcome this
problem (Almekinders and Elings, 2001). Even thouggmy improved varieties
of upland rice have been released, most farmdrpdfer to cultivate traditional
varieties. The poor adoption of improved varietiesy be due to limited
accessibility of the new varieties seeds or poapégation of improved varieties to
local condition (Joshi and Witcombe, 1995).

Joshi and Witcombe (1996) used Farmer Participaanyetal Selection
(PVS) to identify farmer-acceptable cultivars otei and chickpea Cicer
arietinum). Farmers’ requirements in new crop cultivars igieas) were
determined, a search was carried out for releasddhan-released cultivars that
matched these needs, and they were tested in famaue@aged, participatory trials.
Farmer-acceptable cultivars were found amongsaselg material, but not among

the recommended material for the area.

Joshi et al. (1997) through a participatory varietal selecti(PVS)
approach, enhance the diversification of rice vmsefor the specific needs of
farmers and four pre-release and one releaseteqsawn in February-March)
rice varieties were distributed in 20 villages loé Western Hills of Nepal in 1991.
A survey conducted during June 1993 found thatetardiversity increased in all
locations and in 80 per cent of the study areaastltwo new rice varieties were
reported where only CH 45 was grown before theribigion. On-farm varietal
diversity was further enhanced by farmer-to-farrdessemination of new rice
varieties. All the rice varieties tested were addptout the adoption level varied
between locations. Of the households surveyed 3&¥ \growing the new rice
varieties and a further 57 per cent were awardadd varieties within two years
of introduction. The PVS approach provided farmeith the benefits of new
genetic materials five to six years in advance hif formal system and with

minimum effort.

]



Bandariet al. (1998) Worked at Lumle Agricultural Research @en
(LARC) aimed at developing high yielding varieties diverse rice growing
environments in the mid and high hills (>1000 magére low temperature is
major constraint for lower yields and through pap@tory varietal selection Six
advanced lines (NR10315-76-2-2-1, NR10315-143-3-2NR10290-21-1-2-1,
NR10308-24-1-2-1, NR10320-22-2-3-3 and NR10308-241171) were identified
of producing satisfactory grain yield under hillnciitions, with acceptable plant

height and resistance to blastagnaporthe grisea).

Witcombe et al. (1999) used Participatory varietal selection in a
development project in western India showed thatribe QOryza sativa) variety
Kalinga 11l was highly preferred by farmers. Theasal diffusion of this variety
from three villages (two project and one non-pri)jesas studied. Seed of
Kalinga lll had spread from the three villages #94 to 41 villages by 1996 and
Is estimated to have reached over 100 widely distedd villages by 1997. A
financial analysis revealed the very high intemadés of return that are possible

from investment in participatory varietal selection

Bhandariet al. (2000) develop high yielding and farmer preferresk
varieties for irrigated and rainfed ecosystemshaf high hills and mid-hills of
western Nepal through farmers participation in etali selection. In farmers’ field
trial, the genotypes NR 10285 and NT 10286 weradopromising, whereas in
participatory varietal selection, genotype NR 10W#3 preferred by participating
farmers at different locations for its higher grgiald.

Sthapitet al. (2000) presented overview of Nepalese experienite
participatory approaches in plant breeding. Exampleinnovative participatory
approaches was designed to address the needsabidnps of marginal farmers
in Nepal were detailed.

Witcombeet al. (2001) reported that PVS increased on-farm bioditer

within three cropping seasons in high potentialdpaion system in Nepal and



India. Also by participatory varietal selection toeal varieties were maintained
and improved to tolerate blast pathogen and dréadéladies of rice as these

varieties possess high genetic variability.

Witcombe and Virk (2001) identified new varietiegh as Kalinga Ill and
BG-1442 through Participatory Varietal Selectiomttifiarmers preferred. Their
adoption by farmers increased on-farm varietal ivedity within the period of

the three cropping seasons that were studied.

Courtoiset al. (2001) evalvated Sets of 15 to 25 varieties lottarmers’
fields and on-station in 1997 and 1998 and ranketdih farmers and breeders.
The objective was to evaluate the respective effetparticipation of farmers in
varietal evaluation and decentralization of vati¢étating from breeding stations
to farmers’ fields on varietal ranking. The effeftparticipation was judged by
comparing the rankings attributed by farmers angeters to a given set of
material in a given trial. In about two-thirds dfet trials, there was a good

agreement between farmer’s and breeder’'s meanngski

Witcombeet al. (2001) studied On-farm varietal biodiversity imitvan
and Nawalparasi districts of the Nepal Terai andLumawada sub-district,
Gujarat, India using the Participatory Varietalegtion (PVS). In both areas, one
cultivar dominated, CH 45 in Nepal and GR11 in &dPVS identified new
varieties that farmers preferred. Their adoption fAgmers increased on-farm

varietal biodiversity within the three cropping seas studied.

Joshi and Witcombe (2002) demonstrated that farmesinaged
participatory research (FAMPAR) which used formatvey methods, was more
useful for diagnosing reasons for adoption or teyec It was cost effective and
farmer to farmer seed dissemination was higher.fullsess of approach of
FAMPAR in offering choice of new varieties or teaues in a rapid and cost
effective manner is well documented (Witcordbel., 1996; Josheét al., 1997).

They reported the approach to be instrumental anifging the complexities of



farming systems by identifying the niches for whidarmers adopted
technologies. When participatory techniques aregpiately employed in plant
breeding they can have an impact by quickly and effsctively producing much
improved varieties. These varieties may be forues® poor farmers in marginal
environments who previously where entirely depehdenlandraces (Virket al.,
2003; Witcombeet al., 2003) or for farmers in more productive environtsen
where they are dependent on very old varietiesqdkibeet al., 2001).

Hawladeret al. (2004) conducted participatory varietal selectodrboro
rice over 2 seasons in 9 villages of Faridpur istBangladesh to identify the
cultivars/lines preferred by local farmers. The ahed line BR4828-54-4-1-4-9
recorded the highest grain yields of 7.2 and é&in the first and second year,
respectively. The grain yield of this advanced kves 19 per cent higher than that
of the farmer’s cultivar over 2 seasons. All pap@ating farmers preferred the

advanced line over the other entries.

Witcombeet al. (2005) reviewed the history and analyzed the gpgtory
techniques used at different stages of the breepingrammes. They reported
that rice varieties derived from client oriente@duting programmes were tested
in mother and baby trials in Bangladesh. The ra@uiceptance of these varieties
by farmers illustrate the power of participatorialtrsystem and the process of

highly client oriented breeding approach.

Joshiet al. (2005) presented results of participatory cropriowement
programs in Nepal and Bangladesh. The cultivans filois highly client-oriented
breeding programs were widely disseminated in N&#palugh a wide network of
NGO and GO partners.

Gyawali et al. (2005) screened 142 accessions through collakerati
selection for quality varieties and few were figglroven to be generally superior

for post harvest traits in Pokhra valley of Nepihen explicit measures are taken



to account for the needs of clients using locafgsences and selection, it can
produce widely adapted rice varieties (Jaglal., 2007).

Gyawali et al. (2010) developed some enhanclethobudo an aromatic
landrace of rice in Nepal and evaluated them omRasing Participatory Varietal
Selection (PVS) and trained farmers to produceckseseds. The study of adoption
of Improved Sweet potato Varieties in Uganda waangjtatively assessed by
Barnabast al. (2012). They showed that how participatory plameloling (PPB)
and participatory varietal selection (PVS) influentarmers’ uptake of the
improved sweet potato varieties and also determatleer factors influencing this
adoption.

Pariset al. (2008) assessed farmer adoption of rice variedi®$ new
genotypes introduced through participatory varieection (PVS) in villages
which represent submergence- and drought/submezgaooae villages in eastern
Uttar Pradesh, India. They focuses on the involventd women farmers in
participatory research for screening improved vasefor areas which suffer

from abiotic stresses.

Manzanillaet al. (2011) carried out research regarding farmergguence
through Participatory Varietal Selection regardsulp 1 rice in South East Asia.
The preference analysis indicated that farmersepréafe cultivars that are tolerant
of submergence, have early to medium maturity ikeddab their commonly grown
varieties, are resistant to pests and diseasesarancesistant to lodging, among
other traits. Also advocated that to enhance adoptnale and female farmers

should be involved in the evaluation process.

Subediet al. (2011) carried out participatory varietal salatt(PVS)
practiced in four villages of Sundar Bazaar, LamgjuNepal. Eight genotypes,
(IR-55435-5, Ghaiya-2, Bindeshwori, Radha-32, B6MR-7, NR-1824-21-1-1,
IR55539-2, Radha-4) five each for direct seeded tasdsplanted rainfed rice,

alongwith local checks (Phakhe Jhinuwa and Gokubn$dli) were grown in



farmers’ field in mother and baby trial design.u&@tion of on farm diversity,

farmers’ selection criteria, and socio-economic dibons were studied using
participatory tools including household survey, niars’ group discussions,
farmers’ field days and on-farm experimentationffédence in adoption of

cultivars was found connected with difference imestgon criteria which was

eventually based on socio-economic context of fasn@onsequently, increase in
varietal diversity of upland rice is related witiversity in selection criteria and
priority linked with difference in socioeconomic ratitions. They envisioned
important advantage of participatory varietal setec (PVS) is increased

adoption of improved cultivars due to speedy uptakérmers.

Ojehomonret al. (2012) showed that Participatory Varietal Selet(ieVS)
as a means of disseminating NERICA to other paftshe country using
extension agents. The findings of their study mayapplicable to other similar

states and countries.

Yadavendra and Witcombe (2013) showed that Paatioiy approaches
can be used to rapidly and cost-effectively tanidg the best existing varieties in
a process termed Participatory Varietal SelectivS). However, client-oriented
breeding (COB) approaches also can produce morblyeaopted varieties as
identified by PVS.

2.3  Genotype x Location (G x L) interaction and Sthility Studies

The term “stability of genotypes” is central to Blpes of analyses of G x
E interactions especially with reference to planteding. Stability has been
described in many different ways over the yearsthate have also been different
concepts of stability (Liret al., 1986).

Researchers use the terms adaptation, phenotyahslityt and yield
stability in different ways (Becker and Leon, 1988jability in common usage
connotes consistency in performance that would nmeamum variation among

environments for a particular genotype (Chahal @odal, 2002). Ramagosa and



Fox (1993) concluded that if a genotype maintaigh lyield over a wide range of
environments, it is referred to as having generatider adaptation. On the other
hand, if this is true only for a limited range ofveonments, that genotype has
specific or narrow adaptation. The variation in g@gpic response from one
environment to another is an intrinsic part of aggpic behavior and without its

estimation, assessment of a genotype remains inetenestcott, 1987).

Reddyet al. (1998) ascertained Genotype X Environment intesador
grain yield in 24 genotypes of lowland rice at fikeeations in India: Cuttack
(Orissa), Masodha (Uttar Pradesh), Patna (Bihaapur (Madhya Pradesh) and
Titabar (Assam). On the basis of stability paramsetgenotypes RAU79-2-14 and
RAU617-59-14-1 were identified as the most stabligh high grain yields over
different environments. A selection from RaipurET16286/Bd.83)-29, was

identified as a suitable genotype for favourablremments.

Honarnejad and Mohammad-Salehi (1998) determinath giield in 10
promising rice genotypes at 3 locations in Guilaavmce, Iran, over a 2-year
period and found significant differences betweemoggpes for grain yield but not
between locations or between years. Locatioryear and locatiorx year x
genotype interactions were found significant, benn@ypex year and genotype X
location interactions were non-significant anatysshowed high yield and

stability for genotypes Sepidrud, Amol 2 and 211.

Abdul-Qayyumet al. (2000) studied stability analysis of 6 rice gempets,
tested at 5 locations, indicated significant gendlifferences among rice
genotypes, while genotype location interaction was non-significant. The
regression coefficients (bi) and deviations fromression (&) found significant
for all genotypes except Pak-4554 and Basmati-B&Smati-385 performed best

at all locations with average stability.

Shadaksharet al. (2001) evaluated forty long duration genotypesin

random environments. Significant mean squaresdygs do 50 per cent flowering,



plant height and grain yield plbwere recorded for genotypes, environment + G
x E interaction, environment (linear) and X3 E (linear). Eight genotypes
revealed high mean, non-significant deviation giression coefficient from unity
(bi) and non-significant deviation from regressi(fd;). The genotypes were

suitable for cultivation across the locations.

Narayana and Dushyantha (2003) evaluated twentptgees at four
locations. Significant variances due to genotypasyironments and G E
interactions were observed. Linear<@& interactions was significant for most of
the traits. Several genotypes were found to belyigtable and yielding across
the locations.

Munisonnappaet al. (2004) studied seven high yielding new rice hybri
in six micro-environments (different dates of soginG x E was significant for
most of the traits. Variance due to environmemte@ir variance) was significant
for days to 50 per cent flowering, plant heighaigrweight and grain yield. Four
hybrids showed high stability with high mean andreveuitable for planting

throughout the season.

Kumar and Shadakshari (2006) conducted stability studlieds3 elite rice
genotypes in lowlands for their yield at three eli#int locations (Mudigere,
Ponnampet and Sirsi, Karnataka, India) during tharik season of 2001 and
found significant deviation from regression for igrgield in genotypes Intan,
IET-14080, Sharavathi, IET-10472, IET-14320 and KHE2, IET-16695,
KHRS-21 and KHRS-28 showed unit regression and signdicant deviation
from regression and Genotypes KHRS-21, KHRS-22KiiRS-28 were asssesed
ideally adaptable and stable and recommendeduibivation in hill zone of

Karnataka.

Devi et al. (2006) evaluated ten promising rice genotypes stability
parameters with respect to grain yield and its comepts in four environments,

i.e. E1 (1 May sowing, under 20x10 cm spacing){ERay sowing, under 20x20



cm spacing), E3 (1 June sowing, under 20x10 cm rggpwiand E4 (1 June
sowing, under 20x20 cm sowing) in Manipur, IndideTlinear components of
genotype x environment (G x E) interaction werenfbsignificant only for three
characters, i.e. plant height at maturity, day$®% flowering and grain yield
plot-1, whereas the non-linear component was saanif for all the characters.
Among the genotypes, CAUR-2 and KD-2-7-6-2 produbedter grain yield.
However, on the basis of estimated parametersabiligy, the genotypes RCM-9
and KD-2-7-6 was considered better for grain yidd general cultivation in

Manipur valley.

Tahir et al. (2007) studied Genotype x Environment interactmmpaddy
yield of rice Qryza sativa L.) by growing eight rice genotypes and mean segiar
due to genotype x year were found highly significandicating genetic
differences among genotypes for linear respoase&tious environments. The
genotypes PK 2557-24-2-1 and PK 3355-5-1-4 wenetified of performing well
in favourable environment while the variety KS 2@@rforming better under
unfavourable environment. PK 3303-15-1 was foundstndesirable genotype
with b = 0.92 and & = 0.109 exhibiting comparatively more consistent

performance in all the environments.

Sambandort al. (2008) studied Thirty-five genotypes of rice &tability
of grain yield and its component traits under foartificially created
environmental conditions. The data on various patams were analyzed for G x
E interaction. Pooled analysis of variance revedleat the genotypes had
sufficient variability for all the characters stadi G x E interaction was also
found significant for most of the traits exceptlimg per cent. Linear component
of G x E was found significant for most of the tsagxcept hulling per cent and
head rice recovery. Non-linear component of G xds ¥ound significant for most
of the traits except plant height, 1000-grain weiglulling percentage and milling

per cent and based on their performance over emvieats, genotypes viz., IR 72,



IR 8, HKR 46, HKR 99-60, PR 113, PR 116 and Sanvatie found to be stable

for grain yield and its component traits.

Haryantoet al. (2008) undertook yield stability studies of araimapland
genotypes using regression lines proposed by Fiatay Wilkinson and they
found some genotypes showing high yield stab#éitd wide adaptability in
different locations, and others showed good addptato a specific location. The
lines having high yield stability and wide adaptiépivere G10 (405 g i), G19
(400 g n¥), G39 (418 g i), and G136 (411 g 1), which were considered as

candidates of new aromatic upland rice cultivars.

Waghmode and Mehta (2011) evaluated one hundredtywfive rice
hybrids along with their 28 parental lines and &iseaver environments and the
stability of genotypes revealed that none of theeps and hybrids were proved

to be ideal for better or poor environmental caodifor all the characters.

Kadhem and Al-Nedawi (2011) used five of paramefmad 11 of
nonparametric techniques for analysis of genotygawronment interaction for
grain yield of 7 rice genotypes through three lmoet in two years (2005, and
2006) and according to the values of the stahiigasures, the genotypes with the
highest grain yield in the majority of cases weoé the most stable.

Boseet al (2012) evaluated twenty-one lowland rice genotyjmesheir
stability parameters with respect to grain yieldairmulti-locational trial at five
different sites of Eastern India. Pooled analydisariance reflects existence of
genotype x environment interactions and contributed both linear and non-
linear components to genotype X environment intemas. Through stability
parameter analysis, it was found that Rayda B3,/Z®and CR 66 were suitable
for all environments. The genotypes Sabita, OR A8 RGA-4 were suitable for
better environments. PSR 12, CR 78, Ambika, ORSd742, NDR 40 and CR 66

were identified for poor environments.



Mosaviet al. (2013) investigated five rice promising genotydeanesh,
Jahesh, Milad, Partov, Jelodar, and seven rice tge@® parents, Sangtarom,
Tarommabhali, Dilamani, Noksiah, Sepidrod, R9, Fajrgrain yield stability of
2010-11 over tree locations in North of Iran. Tlesults obtained demonstrated
highly significant yield differences among rice g&pes, environment and
genotype by environment interaction. Some rice ggres were adjudged stable

when different yield stability parameters were ¢desed.



Chapter — 3
MATERIAL AND METHODS

The present investigation entitled “Farmers pastitory varietal selection
in japonica rice Oryza sativa L.) through mother trial evaluation system in
Kashmir valley"was conducted duringharif 2013 in two districts viz., Anantnag
(33-34° E latitude 74-75° N Longitude) and Pulwai3a.87° E Latitude 74.89° N
Longitude). In each district two locations werees&d to lay out the trials. The

experimental material and methodology used durindysare detailed below:
3.1 Experimental material used
The cultivars (Genotypes) used in thes@né study are given below :

Brief description of the genotypes evaluated acrogdke locations

Genotypes Pedigree
Advanced lines
1) K-08-73 :  Kohsar x K332
2) K-08-63 : Koshikari x K-508
3) K-08-69 : K-508 x Koshikari
Pipeline varieties
4) SKUA-524 . GSL-25
5) SKUA-506 . Larnoo selection-2
Prereleased
6) SKUA-402 . Pureline Selection from InternatibriRice

Cold Tolerance Nursery (IRCTN-2008)

Germplasm lines

7) GSL-61 © M (IVT-)
8) GSL-11 D M7 (IVTH)

Check
9) K-332 (Popular Variety)

10)  Farmers check




The details of the techniques followed during tlherse of investigation

are as follows:
3.2  Village selection

The present study was undertaken at two villageh éa Districts of
Anantnag and Pulwama. Two sites each in both te&icts were selected in
consultation with Krishi Vigyan Kendras (KVK) of noerned districts. One
farmer at each site was identified for laying Math€rial whileas, the
Grandmother Trial (On station Trial) will be laid ®ountain Crop Research
Station (MCRS), Larrnoo (Anantnag) and Krishi Vigimy Kendra (KVK),
Pombay.

3.3  Collaboration with other Departments/StationsAgencies
) Mountain Crop Research Station (MCRS), Larnoo
i) Mountain Research Centre for Fi€ldps (MRCFC), Kudwani
i) Krishi Vigyan Kendra (KVK), Pombay (Kulgam)
i) Krishi Vigyan Kendra (KVK), Malangpora (Pulwama)
iv) Local Panchayat Representatives
3.4 Participatory Rural Appraisal

Participatory Rural Appraisal will be conductedagprio laying of trials in
the selected sites. Fifty households from each willebe surveyed using pre-
designed  Household Level Questionnaire (HLQ) tenidy production
constraints as well as the farmers perception ab@utetal specifications

(Annexure — ).
3.5 Laying of Grand-mother (On Station) and MotherTrials (On Farm)

The Grand Mother trail which were laid at experitaéfarms of MCRS,
Larnoo and KVK, Pombay and the experiment matesas laid in replicated
design including most popular variety and farmegsety as checks, while as the



Researcher designed farmer-managed trial (Mothid) Twas laid in a similar
fashion at each site in the farmer field. Eachoggme both at Grand Mother and
Mother Trials were represented by three rows of tmeier length with inter and

intra row spacing of 20 cm and 15 cm respectively.
3.6 Data collection

The data generated from Grand Mother and Motha&lstrwere collected

in two ways:
3.6.1 Preference data

Preference data was gathered by using preferameysis (PA). A group
of farmers were allowed to vote for their preferghotypes during farm walk
day by depositing paper ballots in a bag or enwelopront of each plot. During
the farm walk the bag was placed in front of ealdi m the trial, and the bag
served as ballot box for genotype. Each farmer ginaan two ballots of different
color and were asked to vote for most and leadepea variety as per their own
selection and preferential indices. The preferéstiare was calculated as:

No. of positive votes — No. of negative votes
Total No. of votes
(De-Boef and Thijssen, 2007)

PS =

3.6.2 Quantitative data

The data for following quantitative traits was reded from ten
competitive plants from each replication for vasaunorphological, agronomical,
yield and vyield attributing traits to study theielationship with farmer’s
preferential scoring and stability performance oset random environments.
Each selected plant were taken at random from exgerimental plot in a
replication and tagged for recording bio-metricekervations. Mean value of all
characters and median values for days to floweand days to maturity were

worked out. Observations were recorded at the g@o@ate developmental stages



of the plant growth as per the descriptors for f@enulated by IBPGR-IRRI
Advisory Committee (IRRI, 1980). The characterduded for the study were:

3.6.2.1 Days to 50% flowering

Recorded as number of days taken from the seethgdwithe emergence

of flowering in 50 per cent plants in each expentaéplot.
3.6.2.2 Days taken to maturity

Recorded as number of days taken from seed sowingrdin ripening

(physiological maturity) on whole plant basis.
3.6.2.3 Plant height

Height of tagged plants was measured in cm as tstangde from the
ground level to the tip of the tallest panicle exithg awns at maturity as

suggested by Gomez (1972).
3.6.2.4 Number of panicles plart

Total number of panicles bearing tillers’mwere recorded from the middle

of the experimental plot by placing a steel sqiane x 1m) around the area.
3.6.2.5 Panicle length (cm)

Panicle length of the main tiller of each taggeanpd in an experimental
plots was measured in cm from the panicle baséddip of the panicle at the
dough stage.

3.6.2.6 Number of grains paniclé

Grains were counted from the panicles of taggedntplan each
experimental plot at maturity and the mean worket o

3.6.2.7 100-grain weight (g)

From the bulk sample of grains obtained from theigas of tagged

plants, 100 well filled grains were counted andgligd in grams.



3.6.2.8 Biological yield plot (kg)

At maturity the entire crop from the net plot (0r8) was harvested and
sun dried for a few days. Weight of the total bissméstraw and grain yield) was
recorded before seed threshing and also afteriogamrespect of the seed (filled

grains) and rest of straw in Kg.
3.6.2.9 Grain yield plot! (kg)

The grains obtained from the net plot (0%mvere dried for two to three

days, cleaned and then weighed in kg.
3.6.2.10 100-grain weight

From the bulk sample of grains obtained from theigda of tagged plants

100 well filled grains were counted and weightedrams.
3.7  Statistical analysis of data

The qualitative data generated through particiyatoral appraisal (PRA)
was analyzed by using-test. The data generated from replicated Grandenoth

and Mother Trials was analyzed through ANOVA.

3.8  Stability analysis
3.8.1 Analysis of variance for stability

Linear model of Eberhart and Russell (1966) wdlevied for analyzing
the stability of the ten genotypes across six iooatincluding four farmers by the

following model:

Yi = W+ blj+Sj

Where,
Yij = Mean performance of thé"igenotype (i= 1,2,3,........ ,0) in the"j
environment (j= 1,2,3,........ n),
Mi = Overall mean of the ith genotype over all the emvinents,



b| =

Szij =

Regression coefficient which measures the respohtee ith genotype
to varying environments,

Environmental index obtained as the mean of alietias at the
environment minus the grand mean, and

Deviation from regression of th8 genotype in thé'jenvironment

The environmental index fof' jenvironment was calculated as:

;= ;Yu - ZZL

i-1 1 gn
Where, Z' i = 0
-1
Analysis of variance for stability following Ebent@nd Russell model (1966)
Source d.f. _ S.S. MS
Z LV
Genotypes (g-1) ; - an MS1
Environment + (Genotype (n-1) +(g-1) Z Z .YziiJ - ZYzi-
x Environment) (n-1) = g(n-1) g n MS2
— z v 2.1_ y 2
Environment (n-1) ] -
g gn MS3
i >y >y v 2
Genotype x Environmen (g-1)(n-1) Z 2; iy i o- - - . +[ o } MS4
2
Environment (linear) 1 1 (Z A z j”') MS5
g z il 2j.
2
Genotype x Environment Z i(z (Y Ij) _ ;
(linear) (0-1) [ s N Env. (linear) S.S. MS6
L]
2
Y3 ( Y)
Pooled deviation g(n-2) Zizj :Zi ZjYZij - n - é IIJ ) MST7

i




Genotype 1

(n2) {Z Y% - }(Z Y2 /2,2

Genotype g

(n-2) [ZjYzw-Tg}—(Zszrgwi)z/zjlzj

Pooled error

Pooled replication S.S x
n(-1)(g-1) environments=Me

S.S

g

ver

Total (gn-1) {Z DI A Yg:"}
Where,
g = Number of genotypes,
n = Number of environments,
r = Number of replications,
I = Environmental index,
Yij = Basic observations (mean of th& igenotypes over
replications in' environment), and
Me = pooleds?elr.

3.8.1.1 Estimation of stability parameters

a) Regression coefficient (o= YY1 /Y I2,-
Where,
YiYili = The sum of products i.e. sum of the products of
environmental index (1) with the correspondingaméX)
of that genotype at each location.
Y I2,- = Sum of squares (of environmental index)
b) Mean squares deviation¥) from linear regression
_ Y., S% S
n-2 r
Where,

¥ s =2 va - Y- R

’S = the estimate of pooled error.




3.8.1.2 Test of significance

)] Among the variety means :
Ho =T 0= =B = @, the appropriate test is
defined as:
F = MZMS;

i)  Among varieties for their regression on timvieonmental index.
Ho =B=B=B3=........... = B
F = MS’MSg

iii)  The genetic differences among genotypes for thegrassion on
environmental index was tested by ‘t’ test.

b-0
S.EE. (b)

pooled deviation MS 2
Z 12
J

)] For the deviation from regression of each genotype.

Where, S.E. (b) %

F= [Z jSZij /n - 2J /M.S. Pooled error.

i)  The deviation of pvalues from unity was tested as :

b-1

= —— -
S.E. (b) , for (n-2) d.f.

Where,

S.E. (bi):{z J__Sz”/n _%Z jlzf

n = number of environrisen



Chapter — 4
EXPERIMENTAL FINDINGS

The present investigation entitled “Farmers pastitory varietal selection
in japonica rice Oryza sativa L.) through Mother trial Evaluation System in
Kashmir valley” was carried out for evaluation released varieties, pipeline
materials, advanced breeding lines, landraces ommasm accessions on
farmers’ fields under his management practices @oduce farmer acceptable
cultivars more effectively. The genotypes K-08-R308-63, K-08-69, SKUA-
524, SKUA-506, SKUA-402, GSL-61, GSL-11 and K-33®gular variety) and
farmer’s variety as checks were evaluated by fasrteetarget for a specific niche
to target using his own selection indices. Furthergenotypes were assessed for
the stability across six test locations/environreett character performance to
characterize the nature of genotypdocation interaction for yield related and
other traits. The genotypes were evaluated in ad®aized Complete Block
Design (RCBD) with two replications across all siandom environments
representing mountain agroecology of Kashmir vaigyated between 2000 to
2300 m a.m.s.l. Before laying out the trials Rgpatory Rural Appraisal (PRA)

was conducted.

The results obtained, after subjecting the dataaliigtive as well as
guantitative) to parametric statistical tests, anterences drawn thereafter,
regarding the farmers perception preferential sgoand stability parameters of

genotypes are described in the present chapter theléollowing heads:

4.1 Understanding farmers’ perceptions and preta®rabout high
altitude rice varieties through Participatory Rukgbpraisal (PRA)

4.2 Calculation of preferential scoring of diffetgenotypes; and

4.3 Estimation of Stability parameters and idecdifion of suitable

genotypes.



4.1 Understanding farmers’ perceptions and prefereces about high
altitude rice varieties through Participatory Rural Appraisal (PRA)

PRA was conducted by selecting 50 households frénselected sites.
The sites were selected from high altitude aregbtetach from Districts of
Anantnag and Pulwama to identify background infdram production
constraints as well as the farmers perception abatétal specification of rice

crop.
4.1.1 Background Information

There were 23 easy questions in the questionnaddle questions were
asked in vernacular language and were filled intH®y researcher himself after

listening to the replies (Table-1).
4.1.1.1 Ranking of rice amongkharif crops (Ist verses other)

Household Level Questionnaire (HLQ) conducted dyrstart of 2013
revealed that under high altitude irrigated ecamsysbf Kashmir valley, only rice
crop is being grown, because of the fact that pentent farmers replied that they

grow rice only.
4.1.1.2 Farming practice (Mono-cropping verse doulel cropping)

Mono-cropping is being widely practiced method tlmémited number of
favorable days available for other crop, howevdoeations Pastuna, Aripal and
Lorgam (Tral) a good number of farmers were praggicdouble cropping. On an
average 77 and 23 per cent farmers were followimgaycropping and double

cropping respectively.
4.1.1.3 Irrigated system (Canal verses spring)

When farmers were asked about the source of imigatystem, it was
found that canal system of irrigation is signifidgnn vogue while as at locations
Pastuna, Aripal and Lorgam (Tral), natural springsre also the source of

irrigation. The date revealed that canals cbata 82.5 per cent and springs just



Table 1: Participatory Rural Appraisal (PRA) at 16 locations for understanding farmers’ perceptions ad
preferences about high altitude rice varieties

Background information

Ranking of o
. : . L Source of irrigation
. rice among Farming practices Irrigation system
Locations (L) N . water
Kharifcrops
18t Mono  Double Canal Spring Rivers/ anw
crop crop streams  melting
L-1 (Village Pastuna, 50 36 36 23 13 0 36 36 0
Tral) (100) (63.89) (36.11) (100) (100)
. 44 21 23 9 35 31 13
L-2 (Village Aripal, Tral) 50 44 (100) (47.73) (52.27) (20.45)  (79.55)  (70.45)  (29.55)
L-3 (Village Lorgam, 50 41 41 8 33 0 41 41 0
Tral (100) (19.51) (80.49) (100) (100)
L-4 (Village Narastan, 50 38 38 36 2 38 0 0 38
Tral) (100) (94.74)  (5.26) (100) (100)
L-5 (Village Satoora, 50 38 38 36 2 38 0 0 38
Tral) (100) (94.74)  (5.26) (100) (100)
43 38 5 43 43
L-6 (Village Gutru, Tral) 50 43 (100) (88.37) (11.63) (100) 0 0 (100)
L-7 (Village Zuastan, 50 40 40 32 8 40 0 0 40
Tral) (100) (80.00) (20.00) (100) (100)
38 32 6 38 38
olllagetam Tah %0 ¥ ooy @42 asy @ % ° oo
Contd.....



Ranking of f irrigati

: ' Farming practices Irrigation system Source of Irmgation

Locations (L) N fice among water
Khariferops

15t Mono  Double Canal Spring Rivers/ Snc_)w

crop crop streams melting
42 34 8 42 42

L-9 (Village Larnu) S0 42 (100) (80.95) (19.05)  (100) 0 0 (100)
. 41 33 8 41 41

L-10 (Village Khretti) 50 41 (100) (80.49) (19.51) (100) 0 0 (100)
38 33 5 38 38

L-11 (Village Desu) 5038 (100 (86.84) (13.16)  (100) 0 0 (100)
_— 36 32 4 36 36

L-12 (Village Bidihard) 50 36 (100) (88.89) (11.11) (100) 0 0 (100)
43 35 8 43 43

L-13 (Village Gohan) 50 43 (100)  (81.40) (18.60)  (100) 0 0 (100)
. 40 32 8 40 40

L-14 (Village Vailu) 50 40 (100) (80.00) (20) (100) 0 0 (100)
42 32 10 42 42

L-15 (Village Gadol) 50 42 100)  (76.19) (2381)  (100) 0 0 (100)
45 37 8 45 45

(Ao (MlageWalangam) 0 45 ooy  @222) @778) o)  ° ° a0y

X%value = (p<0.05) (322.5) (135.9) (308.2) (308.18)

N = Total number of farmers provided with questiain@, R= Total number of farmers responded
*»*-tabulated value at 15 df = 25; *Values within pahesis are calculated % age data



17 per cent as part of irrigation system. It wa® abserved that nowhere rain-fed

rice are being grown.
4.1.1.4 Source of irrigation water (Snow melting uses rivers/streams)

Regarding the source of irrigation water, significaumber of the selected
farmers reported that melting glaciers feed diyetlie canal system however, at
locations Pastuna, Aripal and Lorgam (Tral), farsneaplied that natural springs
were also the direct source of irrigation waterwks observed that melting
glaciers contribute 100% source of irrigation wal@rring locations Pastuna,

Aripal and Lorgam (Tral), were natural springs dihgfeed their fields.
4.1.2 Production constraints
4.1.2.1 Major production constraint (Low yielding verses diseases)

Household Level Questionnaire (HLQ) conducted wasmosed of few
questions regarding the constraints in rice crampction. In this regard farmers
were asked whether it was low yielding varietiesliseases as major constraints
in rice production. The comparison data revealed kbw yielding varieties was
found to be a significant factor in limiting riceop production and diseases rank
second as production constraints. The low vyielduagieties are the major
production constraints and observed data in tlyarceranged from 62.5-81.4 per

cent with a mean percentage of 71.5 per cent (Thile
4.1.2.2 Major disease (Blast verses any other)

Under the heading of major production constraimistiaer questing posed
to farmers was regarding the diseases and in ¢gard blast locally calledye
was compared with other diseases. When the daldast verses other diseases
was analyzedy*value revealed high significance proving that bliasthe big
challenge to rice production. Blast is a big impeeint to rice production was
assessed by 83.9 per cent of the farmers, whileestswas attributed to other

diseases and can be deemed as of minor importdabée(1.1).



4.1.2.3 Biotic stress (Disease verses Insect)

Similarly the data of biotic stress under whichsks due to diseases vs
insect pest damage was compared and it revealédotimaer effect was highly
significant, rather the effect of insect damage hast been felt economically
important by the high altitude rice growing farmels totality 84.75% farmers
considered the diseases as more important and gimalaproportion 15.25% felt

the gravity of insect and snails and slugs paidylat nursery stage (Table-1.1).
4.1.2.4 Abiotic stress (Cold verses drought)

Among abiotic challenges cold damage was felt bg #Hignificant
proportion of the selected farmers and droughtisédlecting the rice production
was hardly felt by the farmers. The comparisonati o/s drought revealed that
former was felt by 77 per cent and later by lesntB3 per cent economically
important as rice production constraints. Coldsstris a big issue particularly at
critical stages of crop growth was assessed by mwiodte farmers and ranged
between 61-91.96 per cent (Table-1.1). Drought e@fdeast occurrence and was
felt by less than 40 per cent at location (Lorgdana)).
4.1.2.5 Source of seed (Farmer saved seed versestitation + Farmer to

farmer exchange + any other)

More than half (55.7%) of total farmers use thewnosaved seed and
23.63 per cent get it through farmer to farmer exge while as other sources and
institute contributing 8.65 and 12.03 per cent.peesively. One important
information was that the private market has no nolece seed supply. The non
significance of test of comparison of farmer’s sgetkes other classes as a group
revealed equal contribution of these two seed ssurc

4.1.3 Specification of new varieties for the area

Household Level Questionnaire (HLQ) conducted tsigle the new

varieties and to set breeding objectives,dnestionnaire consisted of some



Table-1.1: Participatory Rural Appraisal (PRA) at sixteen locations for understanding farmers’ percptions and
preferences about high altitude rice varieties

Production constraint

Major production

constraints Major disease Biotic stress Abiotic stress Source of seed
Locations (L) ~  TUUTUERT
N R Low Farmers Farmer
yielding Diseases I(3rlaes)t cft\agr Disease Insect Cold Drought saved IS‘:‘?\}Z?;?/ to farmer cﬁﬁgr
varieties y seed y exchange
. 26 10 27 9 28 8 27 9 19 3 11 3
L-1 (Village Pastuna, Tral) 50 36 7555y (o778) (75.00) (25.00) (77.78) (22.22) (75.00) (25.00) (52.78)  (8.33) (3056)  (8.33)
. . 32 12 35 9 37 7 34 10 25 4 12 3
L-2 (Village Aripal, Tral) - 50 44 2573y (2727) (79.55) (2045) (84.09) (1591) (77.27) (22.73) (56.82)  (9.09) (2727)  (6.82)
. 32 9 35 7 37 4 25 16 23 2 13 3
L-3 (village Lorgam, Tral 50 41 7505y  (21.95) (85.37) (17.07) (90.24) (9.76) (60.99) (39.02) (56.10)  (4.88) (3171)  (10.53)
. 27 11 33 5 32 6 28 10 21 3 10 4
L-4 (Village Narastan, Tral) 50 38 (71 5y (28.95) (86.84) (13.16) (84.21) (15.79) (73.68) (26.32) (55.26)  (7.89) (2632)  (10.53)
. 27 11 33 5 32 6 28 10 21 3 10 4
L-5 (village Satoora, Tral) 50 38 (75 97)  (2073) (89.19) (1351) (86.49) (16.22) (75.68) (27.03) (56.76)  (7.89)  (27.03) (10.81)
35 8 36 7 37 6 32 11 22 7 10 4

L-6 (Village Gutru, Tral) 50 43 5140) (1860) (87.50) (16.28) (86.05) (13.95) (74.42) (2558) (51.16)  (16.28)  (23.26)  (10.53)

L-7 (Village Zuastan, Tral) 50 40 25 15 35 ° 34 6 31 9 20 4 1 >
9 ’ (62.50) (37.50) (83.72) 12.50) (85.00) (15.00) (77.50) (22.50) (50.00) (10.00) (27.50)  (12.50)

26 12 35 3 33 5 32 6 21 6 9 2
(68.4) (31.6) (92.10) (7.90) (86.84) (13.16) (84.21) (15.79) (55.26) (15.79) (27.68) (5.26)

L-8 (Village Lam, Tral) 50 38



Table-1.1 Contd....

Production Constraint

Major production

. Major disease Biotic stress Abiotic stress Source of seed
Locations (L) constraints
N R Low Blast Any Farmers Institution/ Farmer ny
yielding Diseases Disease Insect Cold Drought saved - . to farmer
L (rye) other University other
varieties seed exchange

. 28 14 35 7 36 6 32 10 23 5 10 4

L-9 (Village Lamu) 50 42 6667) (3333) (83.33) (16.67) (85.71) (14.29) (76.19) (23.81) (54.76)  (11.90)  (9.52)  (9.52)
. . 26 15 33 8 37 4 33 8 22 7 8 4

L-10 (Village Khrett) 50 41 g341) (36.59) (80.49) (19.51) (90.24) (9.76) (80.49) (1951) (53.66)  (17.07)  (1951)  (9.76)
. 25 13 33 5 32 6 28 10 21 6 6 5

L-11 (Village Desu) %0 38 (6579) (3421) (86.84) (13.16) (84.21) (1579) (73.68) (26.32) (5526)  (1579)  (15.79) (13.16)
. o 28 8 33 5 32 4 30 6 22 6 5 3

L-12 (Village Bidihard) 50 36 (7778) (2222) (91.67) (13.89) (88.89) (11.11) (83.33) (16.67) (61.11)  (16.67)  (13.89)  (8.33)
. 32 11 38 5 36 7 32 11 25 5 10 3

L-13 (Village Gohan) 50 43 7442y 2558) (88.37) (11.63) (83.72) (16.28) (74.42) (2558) (58.14)  (11.63)  (23.26)  (6.98)
. . 26 14 32 8 35 5 31 9 22 5 10 3

L-14 (Village Vailu) 50 40 6500) 3500) (80.00) (20.00) (87.50) (12.50) (77.50) (2250) (55.00)  (12.50)  (25.00)  (7.50)
. 30 12 33 9 32 10 33 9 25 5 10 2

L-15 (Village Gadol) 50 42 7143)  2857) (7857) (21.43) (76.19) (23.81) (7857) (2250) (5952)  (11.90)  (23.81)  (4.76)
. 27 18 38 7 37 8 36 9 27 5 9 4

L-16 (vilage Walangam) 50 45 6500y 4000) (84.44) (1556) (82.22) (17.78) 80.00) (21.43) (60.00)  (11.10) 20)  (8.89)

X-value = (p<0.05) (56.5) (154.74) (158.06) (92.00) (5.24)

N= total number of farmers provided with questiangtaR= Total number of farmers responded
*X 2-tabulatedvalue at 15 df= 25; *Values within pahesis are calculated %age data



guestions to seek preferences regarding plant pbgyand grain characteristics
and some post harvest traits (Table-1.2).

4.1.3.1 Tillering (High verses Medium)

Regarding the tillering, most of the farmers prefdrhigh tillering when
they were having the option of medium plus lowetilhg and high tillering was
desired by 85.31 per cent of the farmers and odlg83 per cent farmers liked to
have medium tillering. Medium tillering on an avgeawas preferred by less than
18% at any location except at location (Zuastaa))Tof where medium tillering
was desired by 30% and in no way less tillering wai®d by any farmers at any

location.
4.1.3.2 Plant Stature (Tall verses medium Tall)

Tall stature was a highly desirable trait againgdmam tall and semi
dwarf possibly because of the demand for good bssm&he mean percentage of
liking for tall stature was 79.65 per cent and roedistature was on an average
preferred by 20.35 per cent. There was no preferémcsemi dwarf nature of the

plant.
4.1.3.3 Panicle length (Long verses medium)

There was a highly significant aspiration for lopgnicle once compared
to the medium long panicle. Farmers attributed libvag panicle means high yield
for them. The mean preferential percentage witlpeesto long panicle and

medium panicle was 90 and 10 per cent, respectively
4.1.3.4 Grain number per panicle (High>150 verses @dium< 120)

No farmer opted for low grain number (up to 100d arent percent
preferential trait was for high grain numbered etes (>150 grains/panicle).
Farmer added that they are fed up with the vasdtievague under high altitude
system and usually bear <100 grains/panicles antbwded this as root cause to

low production under the system.



4.1.3.5 Grain type (Long slender verses medium bgld

Regarding grain type farmers favored medium bolingd varieties as it
is socially and ecologically fit under their prodioo system. Short bold grained
varieties were highly disliked by the farmers. Thean percentage preference for
medium bold grained rice varieties was 73 per c&here was 43.24 per cent

preference for long slender grains at locationd&at, Tral).
4.1.3.6 Variety fitness to such system (Growth vegs biological yield)

When growth duration was compared to biologicaldyithey?*-test
showed non-significance implying that both thetsranaturity and biomass play
equal role to the farmers under such agro-ecosystem

4.1.3.7 Maturity duration (Early verses medium)

Early maturing varieties would be the most prefeatrrait liked by the
farmers. The test of significances of early mayuviérses medium maturity was
highly significant and early maturing trait was fereed by majority the selected
farmers (85-94%).

4.1.3.8 Yield (Biomass verses high grain + straw)

In terms of yield total biomass was compared witairg yield and straw
yield andy*test revealed non-significance implying equal impoce of biomass
and grain and straw yield as a group. Average eséiraver all locations showed
that high biomass was preferred by 46.26 per cetathégh grain and high straw
yield collectively by 53.74 per cent.

4.1.3.9 Threshability (medium verses easy)

Medium threshability was preferred by significantmmber of farmers as
revealed by test of significance and 70.02 per peeterred medium threshing

and hard threshing was preferred by none of thades.



4.1.3.10 Market related traits (Grain shape and si verses grain color)

The non significance ofy*test for the comparative preference of grain
size verses grain color (white) revealed equal m@mce of both the aspects for
fetching good price in the market. The mean peegeof preference for grain

size and grain color was 45.21 and 54.85 per cespectively.
4.1.3.11 Milling (Easiness in milling verses headae recovery)

Easy to mill and high recovery of head rice weraadly preferred by the
farmers as revealed by the non-significance/sfesting. The observed values
over the locations ranged between 52.63 to 70 eet in case of easy milling
while as, for head rice recovery the preferencgedrfrom 30.0-47.3 per cent and

the mean percentage value were 59.3 and 40 peresgctively.
4.1.3.12 Milled grain color (White verses brown)

To ascertain the preference for milled grain caleurite was significantly
preferred by majority of farmers in comparison tovn and mean percentage
preference were 84.5 and 15.4 per cent, respegtivifjhest preferential value
for brown rice were observed at location Pastunal [25%) whileas, white

colour preference ranged from 75-92.5 per cent.
4.1.3.13 Cooking nature (Cook verses cook dry + doaticky)

The perceptions of farmers regarding the natureooked rice revealed
that significant number of farmers preferred riegiety that cook neither sticky
nor dry and desired that it should cook in betw@geadium) and mean percentage
over all locations for this preference was 67.2 gant against the cook dry plus
cook sticky. The non significant number of farmelesired that they like the
sticky rice (16.5%).

4.1.3.14 Volume expansion of cooked rice (High veas medium)

The cooked rice should expand high was preferrea significant number

of farmers in comparison to medium expansioms pdw expansion number. The



Table-1.2: Participatory Rural Appraisal (PRA) at sixteen locations for understanding farmers’ percptions and
preferences about high altitude rice varieties

Varietal specification

. . Grain No. .
Location (L) Tillering Plant stature Panicle length per panicle Grain type
Medium . . Long Medium
High Medium Tall tall Long Medium  High >150 slender bold
| 34 2 25 11 32 4 36 9 27
L-1 (Village Pastuna, Tral) (94.44) (5.56) (69.44) (30.56)  (88.89) (11.11)  (100)  (25.00)  (75.00)
| | 34 8 25 10 39 5 36 13 31
L-2 (Village Aripal, Tral) (84.09) (18.18) (77.27) (22.73)  (88.84) (11.36)  (100)  (29.58)  (70.45)
L-3 (Village Lorgam, Tral 34 3 25 9 39 2 36 9 32
: (92.68) (7.32) (78.07) (21.95) (95.12) (4.88)  (100)  (21.95)  (78.05)
| 32 6 25 9 36 2 36 11 27
L-4 (Village Narastan, Tral) (84.21) (15.79) (76.32) (23.68) (94.74) (5.25)  (100)  (28.95)  (71.05)
| 32 6 25 9 36 2 38 11 27
L-5 (Village Satoora, Tral) (84.49) (16.22) (78.38) (24.32)  (97.30) (5.41)  (100)  (29.73)  (72.97)
| 34 5 25 10 36 3 39 8 35
L-6 (Village Gutru, Tral) (88.37) (11.63) (76.74) (23.26)  (93.02) (6.98)  (100)  (18.60)  (81.40)
| 28 12 25 2 35 5 40 8 32
L-7 (Village Zuastan, Tral) (70.00) (30.00) (95.00) (5.00)  (87.50) (12.50)  (100) (20) (80)
L-8 (Village Lam, Tral) 34 4 25 2 30 8 38 6 32
ge Lam, (86.84) (13.16) (94.74) (5.26)  (78.95) (21.05)  (100)  (15.79)  (84.21)
_____________________________________________________________________________________________________________________________________________________ Contd.....



. . Grain No. .
Location (L) Tillering Plant stature Panicle length per panicle Grain type
. . Medium . . Long Medium
High Medium Tall tall Long Medium  High >150 slender bold
L9 (Village Larny) 34 6 25 10 38 4 42 12 30
g (85.71) (14.29) (76.19) (23.81)  (90.48) (952)  (100)  (2857)  (71.43)
. . 34 7 25 10 36 5 41 10 31
L-10 (Village Khretti) (82.93) (17.07) (75.61) (2439)  (87.80) (12.20)  (100)  (24.39)  (75.61)
11 (Village Desu) 34 4 25 9 34 4 38 10 28
g (89.47) (10.53) (76.32) (23.65) (89.47) (1053)  (100)  (26.32)  (73.68)
. . 34 2 25 4 31 5 36 9 27
L-12 (Village Bidihard) (88.89) (11.11) (88.89) (11.11)  (86.11) (13.89)  (100)  (25.00)  (75.00)
. 34 7 25 10 39 4 41 15 28
L-13 (Village Gohan) (83.72) (16.28) (76.74) (23.26)  (90.70)  (9.30)  (100)  (34.88)  (65.12)
. . 33 7 25 9 38 2 41 13 27
L-14 (Village Vailu) (82.50) (17.50) (77.50) (2250) (95.15) (4.85)  (100)  (3250)  (67.50)
. 34 8 25 9 37 5 42 12 30
L-15 (Village Gadol) (80.95) (19.50) (78.57) (21.43)  (88.10) (11.90)  (100)  (2857) (71.43)
. 37 8 25 8 39 6 45 13 32
L-16 (Village Walangam) (82.22) (17.78) (82.22) (17.78  (86.67) (13.33)  (100)  (28.89) (71.11)
X-value = (p<0.05) (156.25) (119.5) (206.1) (76.2)
Contd...



Table-1.2 Contd.....

_ Variety fitto such system Mewrity . Yed
Locations (L) Cﬁjr%\f[\ilg;] thir(:v?/g;?;Z Early =~ Medium  High grain  High straw bi-{)?rtgss
L-1 (Village Pastuna, Tral) (6%20) (3%%0) (85.833) (165.;67) (3:'}.233) (165.;67) (53.%0)
L-2 (Village Aripal, Tral) (6f .736) (3&:3L .764) (Sf .682) (185.318) (3(:5L .636) (2%L .227) (3(:5L .636)
L-3 (Village Lorgam, Tral (65.829) (3%.371) (83.537) (14()?63) (31.415) (195.;51) (42%4)
L-4 (Village Narastan, Tral) (65.579) (31.321) (93.511) (7.389) (31.321) (187.42) (4%.837)
L-5 (Village Satoora, Tral) (65.557) (3&.:14) (92%9) (8.31)L1) (3&.:14) (187.92) (42:3[.865)
L-6 (Village Gutru, Tral) (6537) (3;.752) (73.%7) (20?93) (3%.621) (13?95) (45%34)
L-7 (Village Zuastan, Tral) (65.%0) (3;4(130) (923.’200) (7%0) (3%.?50) (22?50) (43.600)
T mow @ @S (s @) o) (000
Contd.....



Table-1.2 Contd.....

Variety fit to such system Maturity Yield
Locations (L) Growth _________ B |olog|caI/ __________________________ o o o Total
duration straw yield Early Medium High grain  High straw biomass
L-9 (Village Larnu) 20 16 > ! . ! o
9 (61.90) (38.10)  (83.33)  (16.67)  (33.33) (16.67) (50.00)
. 23 18 37 4 15 9 17
L-10 (Village Khretti) (56.16) (43.90)  (90.24)  (9.76)  (36.59)  (2159)  (41.46)
22 16 33 5 12 6 20
L-11 (Village Desu) (57.89) (42.11)  (86.84)  (3.16) (31.58) (15.79) (52.63)
i 22 16 32 4 10 7 19
L-12 (Village Bidihard) (61.11) (44.44)  (88.89)  (11.11)  (27.78) (19.44) (52.78)
26 17 38 5 16 8 19
L-13 (Village Gohan) (60.47) (39.53)  (88.37)  (11.63)  (37.21) (18.60) (44.19)
| 26 14 35 5 13 11 17
L-14 (Village Vailu) (65.00) (38.00)  (87.50)  (12.50)  (32.50) (27.50) (42.50)
26 16 35 7 14 7 21
L-15 (Village Gadol) (61.90) (38.10)  (83.33)  (16.67)  (33.33)  (16.67) (50.00)
28 17 37 8 17 7 26
L-16 (Village Walangam) (62.22) (37.78)  (8222) (17.78)  (37.78)  (15.56) (57.78)
X’-value = (p<0.05) (24.8) (167.3) (4.87)
Contd



Table-1.2 Contd.....

Threshability Market related traits Miling Milled grain colour
Locations (L) _______________________________________ .""_____"““““““““"""_"j ______ _ _______________ o
Easy Medium Grain .Shape Grain colour Easm_ess n Head rice White Brown
& size miling recovery

| 12 24 22 14 23 13 27 9

L-1 (Village Pastuna, Tral) 33 3ay (66.67) (61.11) (38.89) (63.89) (36.11) (75.00)  (25.00)
| | 13 31 19 25 26 18 37 7

L-2 (Village Aripal, Tral) (29.55) (70.45) (43.18) (56.82) (59.09) (40.91) (84.09)  (15.91)
L-3 (Village Lorgam, Tral 13 28 20 21 26 15 37 4

ge Lorgam, (31.71) (68.29) (48.78) (51.22) (63.41) (36.59) (90.24) (9.76)
| 13 25 18 24 20 18 31 7

L-4 (Village Narastan, Tral) 3 51 (65.79) (47.37) (63.16) (52.63) (47.37) (8158)  (18.42)
| 13 25 18 24 20 18 31 7

L-5 (Village Satoora, Tral) (35.14) (67.57) (48.55) (64.86) (54.05) (48.65) (8378)  (18.92)
| 15 28 19 24 26 17 36 7

L-6 (Village Gutru, Tral) (34.88) (65.12) (44.19) (55.81) (60.47) (39.53) (8372)  (16.28)
| 11 29 16 24 28 12 37 3

L-7 (Village Zuastan, Tral) -, 50 (75.50) (40.00) (60.00) (70.00) (30.00) (92.50) (7.50)
| 13 25 15 23 23 15 31 7

L-8 (Village Lam, Tral) (34.21) (65.79) (39.47) (60.53) (60.53) (39.47) (8158)  (18.42)

Contd.....



Table-1.2 Contd.....

Threshability Market related traits Miling Milled grain colour
Locations (L) _______________________________________ -___________________________"_______j ______ _ _______________ L
Easy Medium Grain ;hape Grain colour Eas[n.ess n Head rice White Brown
& size miling recovery

L9 (Village Larnu) 12 30 18 24 24 18 37 5

g (28.57) (71.43) (42.86) (57.14) (57.14) (42.86) (88.10)  (11.90)
. . 11 30 18 23 22 19 36 5

L-10 (Village Khrett) (26.83) (73.17) (43.90) (56.10) (53.66) (46.34) (87.80)  (12.20)
. 10 28 18 20 20 18 33 5

L-11 (Village Desu) (26.32) (73.68) (47.37) (52.63) (52.63) (47.37) (86.84)  (13.16)
. . 10 26 16 20 22 14 33 3

L-12 (Village Bidihard) (27.78) (72.22) (44.44) (55.56) (61.11) (38.89) (91.67) (8.33)
. 12 31 20 23 24 19 38 5

L-13 (Village Gohan) (27.91) (72.09) (46.51) (53.49) (55.81) (44.19) (8837)  (11.63)
. . 12 28 17 23 22 18 33 7

L-14 (Village Vailu) (30.00) (70.00) (42.50) (57.50) (55.00) (45.00) (8250)  (17.50)
. 12 30 18 22 25 15 32 10

L-15 (Village Gadol) (28.57) (71.43) (42.86) (52.38) (59.52) (35.71) (76.19)  (23.81)
. 16 29 19 26 27 18 37 5

L-16 (Village Walangam) (35.56) (64.44) (42.22) (57.78) (60.00) (40.00) 8222)  (11.11)

X-value = (p<0.05) 49.33 5.88 12.3 157.9
Contd



Volume expansion after

Locations (L) Cooking Nature Texture of cooked rice Aroma preference

cooking

Cookdry  Cook Medium Cook Sticky High Medium Medium Soft Yes No
| 5 27 3 28 8 7 29 28 8

L-1 (Village Pastuna, Tral) 5 gqy (75.00) (8.33) (77.78)  (22.222)  (19.44)  (80.56)  (77.78)  (22.22)
| | 9 28 7 32 12 10 34 36 8

L-2 (Village Aripal, Tral) (20.45) (63.64) (15.91) (7273)  (27.27)  (22.73)  (77.27)  (81.82)  (18.18)
L-3 (Village Lorgam, Tral ! 21 7 29 12 9 32 33 8

! (13.16) (65.85) (17.07) (70.73)  (29.73)  (21.95)  (78.05)  (80.49)  (19.51)
| 5 27 6 29 9 4 34 31 7

L-4 (Village Narastan, Tral) ;54 (71.05) (15.79) (76.32)  (23.68)  (10.53)  (89.47)  (8158)  (18.42)
| 5 27 6 29 9 4 34 31 7

L-5 (Village Satoora, Tral) 1559 (72.97) (16.22) (78.88)  (24.32)  (10.81)  (91.89)  (83.78)  (18.92)
| 9 25 9 34 9 7 36 38 5

L-6 (Village Gutru, Tral) (20.93) (72.97) (20.93) (79.07)  (20.93)  (16.28)  (83.72)  (88.37)  (11.63)
| 5 30 5 28 12 12 28 33 7

L-7 (Village Zuastan, Tral) 15 50 (75.00) (12.50) (70.00)  (30.00)  (30.00)  (70.00)  (82.50)  (17.50)
L-8 (Village Lam, Tral) 6 25 ! 31 ! 4 34 32 6

! (15.79) (65.79) (18.42) (8158)  (1842)  (10.53)  (89.47)  (84.21)  (15.79)



Volume expansion after

Locations (L) Cooking Nature Texture of cooked rice Aroma preference

cooking
Cookdry  Cook Medium Cook Sticky High Medium Medium Soft Yes No
L9 (Vilage Larnu) 7 28 7 30 12 8 34 35 7
g (16.67) (66.67) (16.66) (71.43)  (2857)  (19.05)  (80.95)  (83.32)  (16.67)
. . 6 28 7 33 8 7 34 32 9
L-10 (Village Khretti) (14.63) (68.29) (17.07) (80.49)  (1951)  (17.07)  (82.93)  (78.05)  (21.95)
L-11 (Village Desu) 6 28 4 28 10 4 34 32 6
g (15.79) (73.68) (10.53) (73.68)  (36.32)  (10.53)  (89.47)  (84.21)  (15.79)
. . 4 26 6 28 8 6 30 33 3
L-12 (Village Bidihard) (11.11) (72.22) (16.67) (77.78)  (22.22)  (16.67)  (83.33)  (91.67)  (8.33)
. 9 25 9 35 8 10 33 37 6
L-13 (Village Gohan) (20.93) (58.14) (20.93) (81.40)  (18.6)  (23.26)  (76.74)  (86.04)  (13.95)
. . 7 23 10 29 11 7 33 34 6
L-14 (Village Vailu) (17.50) (57.50) (25.00) (7250)  (27.50)  (17.50)  (82.50)  (85.00)  (15.00)
. 6 27 9 32 10 8 34 37 6
L-15 (Village Gadol) (14.29) (64.29) (21.43) (76.19)  (23.81)  (19.05)  (80.95)  (88.10)  (14.29)
. 7 28 7 32 13 9 36 39 6
L-16 (Village Walangam) (15.56) (62.22) (15.56) (71.11)  (28.89)  (20.00)  (80.00)  (86.67)  (13.33)
X-value = (p<0.05) (39.3) (85.8) (135.7) (149.7)




preference for high expansion ranged from 70-8 E5gent whileas, no farmer
from any location had a desire for low volume exqpan. The mean preference
for high volume and medium volume expansion of @sbkce was 76.2 and 23.8

per cent, respectively.
4.1.3.15 Texture of cooked rice (soft verses medijm

Preference for soft texture of cooked rice was lgigfignificant and
ranged from 70-89.47 per cent with a mean preferenverall location of 82.05
per cent. Hard texture was highly undesirable astdiked by any farmer at any
location; however observed preference (non siganific for medium texture of
cooked rice was 18 per cent.

4.1.3.16 Aroma preference (Yes verses NO)

Preference for aroma was highly significant in cangon to no desire for
aroma. The mean preference overall locations wapeB4ent and ranged from
7.7 t0 91.67 per cent.

4.2  Calculation of preferential scoring of differert genotypes

Evaluation of Mother Trials through farmer’'s prefetial ranking was
carried out at five locations including all trid&sd out in the farmer’s fields and
one grandmother trial at Larnoo. Just one week rbefamrvest, Focal Group
Discussions (FGD) were used to evaluate the vasieflot measurements were
taken by the researcher but managed by the faithere was very good response
from the farmers who not only cooperated while rigyout the trials in their area
but actively participated in preferential rankinfytbe varieties through voting.
The highest response to voting (100%) was recoatiédountain Crop Research
Station, Larnoo (Table-2) where all farmers pgpated in the voting followed by
at village Khratti (89.28%) whileas, at other thfeeations it was around 80 per
cent. At Research Station most preferred varietg 8§UA-402(1) and GSL-
11(1). The variety that received maximum numbenedative votes was K-08-

63(10). At village Pastuna (Tral) (Table-2) highgeferential scoring i.e. lowest



Table-2 :

Farmers preference ranking (scoring) of dferent test varieties of rice in mother trails atfive locations

Pastuna, Tral Satoora, Tral Larnoo Khreti village Research station
( n=26, f=20) (n=26, f=16) (n=19, f=15) (n=28, f=25) (n=13, f=13)
(€= g0} 37 =2 e
Positive Preferential  Positive  Preferential  Positive  Preferential  Positive  Preferential Positive  Preferential
votes scoring votes scoring votes scoring votes scoring votes scoring
K-08-73 12 0.2 11 0.38 11 0.47 17 0.36 8 0.23
K-08-63 8 -0.2 12 0.50 11 0.47 16 0.28 7 0.08
K-08-69 13 0.3 13 0.63 8 0.07 12 0.16 9 0.38
SKUA-524 15 0.5 14 0.75 13 0.73 20 0.60 10 0.54
SKUA-506 9 -0.1 10 0.25 10 0.00 18 0.44 9 0.38
SKUA-402 17 0.7 13 0.63 14 0.87 22 0.76 12 0.85
GSL-61 14 0.4 11 0.38 12 0.60 15 0.20 7 0.15
GSL-11 18 0.8 15 0.88 13 0.73 21 0.68 12 0.85
K-332 11 0.1 9 0.13 12 0.60 14 0.12 8 0.23
F. check 10 0 8 0.00 7 -0.07 13 0.04 9 0.23

n = Number of farmers assembled

f = Effective number of farmers who participatecpneferential scoring



rank value was recorded on GSL-11(1) followed byU3k402 (2) and SKUA-
524 (3). The lowest preference was recorded foBKeB (10). Similarly at village
Satoora Tral maximum scoring was recorded for G$I(1) and the minimum for
farmer’s check (10). The genotypes SKUA-524 (2) vadi®wed by K-08-69 (3)
and SKUA-402 (3) as per the desirability assessedhb farmers. At Larnoo
village genotype SKUA-402 (1) received maximum nembf votes and was
followed by SKUA-524 (2), GSL-11 (2) and GSL-61.(4he maximum number
of farmer’s votes were recorded for SKUA-402 (1)ildaed by GSL-11 (2),
SKUA-524 (3) and so on at village Khratti, while asaximum number of
negative votes were recorded for farmer’s checK.(Ihere was significant
interaction between varieties and locations as rebge from the data of
preferential ranking. Most of the variations in kang between sites are for the

lower ranked entries .

Table-3 gives the picture of rank summation prefea¢ data for different
test entries as collected from five mother triafgl sevaluated by 89 farmers
including the ones who grow the trials on theinfat.owest cumulative rank that
is the most preferred variety was recorded on GSlvith mean preference rank
of 1.4 and SKUA-402 identified as second best (h@ followed by MST-4
(2.6). Clearly shows that GSL-11, SKUA-402 and SKB24 were statistically at
par in term of rank summation index and mean pesiee ranking and
significantly different with the test entries K-0&3, K-08-69, SKUA-506, GSL-61
and K-332 which among themselves could be categigs one group. K-08-63

was least preferred and was at par with the fasnextiety.

The interviews from most of the farmers revealeat the reasons for the
preference for a genotype were related to manystiacluding high biomass
(biological yield), grain yield, early maturity, gd plant height (100-110 cm) and

also were free from diseases.



Table-3: Cumulative/average ranks of genotype ovdive locations

Individual ranks
--------------------------------------------------------------------------------------------- Cumulative Average of  Pooled

Genotypes Sta?gr?,e&:\?zoo Satoora  Larnoo Khreti Pastuna rank ranks preference
K-08-73 6 6 6 5 7 30 6.0 1.64
K-08-63 10 5 6 6 10 37 7.4 1.13
K-08-69 5 3 8 8 4 28 5.6 1.50
SKUA-524 3 2 2 3 3 13 2.6 3.12
SKUA-506 9 8 9 4 4 34 6.8 1.03
SKUA-402 2 3 1 1 1 8 1.6 3.81
GSL-61 4 6 4 7 9 30 6.0 1.73
GSL-11 1 1 2 2 1 7 14 3.94
K-332 7 9 4 8 7 35 7.0 1.18
F. check 8 10 10 10 4 42 8.4 0.35

s 395 079 039
CD 7.74 154 0.76




4.3 Estimation of stability

Analysis of variance showed significant differenaehe genotypes over
the locations for all the traits showing that ther@s significant variation among
all the genotypes as uniformity test of error vace was non-significant,
therefore its uniformity was conformed and hencenloimed analysis of data was
conformed (Table-4).

In the present investigation, 10 genotypes inclgdiwo checks were
subjected to pooled analysis of variance. Analysfisvariance revealed the
existence of significant differences among the ¢yes for all the traits studied
(Table-5) indicating the presence of genetic vaitgbin the experimental
material under investigation. Mean squares duentor@enment + (genotype
environment) were significant for most of the tsagixcept panicle length and 100
seed weight depicted the distinct nature of enwvitenmt and genotypex
environment interaction on phenotypic expressionmil8rly genotype x
environment component was found significant exagptpanicle length and 100
seed weight. Genotypeenvironment (linear) interaction component showex-n
significance only for 100 seed weight while as &tirother traits it showed high
significance indicating location (environment) hadmarked influence on the
expression of the genotypes and behavior of thetgpas could be predicted
over environment more precisely. Mean square duenvironment (linear)
component was found to be non-significant for 188esweight, however for all
the other characters the component was observd@drtpat means of genotypes

varied considerably at different locations.

Significant pooled deviation component for all thaits except 100-grain
weight suggested that the performance of differgenotypes fluctuated
significantly from their respective linear path ofsponse to environments.
Predominance of linear component of (genotypenvironment) to non-linear

component (pooled deviation) suggested that gpeetenvironment interaction



Table-4 : Analysis of variance for different morphdogical, maturity, yield and yield component traitsin selected
rice genotypes across 6 environments

Days to No. of . Biological Grain
Source of variation d.f. 50% I\/Iljz:ltﬁi:o tlwael ?nhtt panicles ITez;\nnlfLe :neii:jei yield yield 132;Sﬁfd
flowering y 9 plant™ 9 P plot™ plot™ 9

Replication 1 0.408 6.075 9.918 0.102 0.31 50.44 3.26 0.001 0.003
Genotypes 59 59.32** 27.34** 110.17** 5.36** 7.01** 492.60**  249.35** 0.82** 0.52**
Error 59 8.696 6.38 1.776 1.531 19.594 19.594 50.06 0.003 0.0003
Bartletts test for homogenity of 04633 15035  11.769  4.992 7.235 0.008 7396 @12 9471
variances

CV 6.281 4.651 2.238 4.992 5.705 7.917 6.625 40D 8.516




was predominantly the outcome of linear functiongeinotypex environment and

performance can be predicted with great precisorass the environments.

4.4  Estimation of stability parameters and identificaton of stable
genotypes (as per Eberhart and Russel’'s Model)

In the present study the mean performance couplgd wegression
coefficient () and variance of deviation from regressiofd(Sof each genotype
represent its stability (Table-5). With these cdtinds, the experimental material
tested over six locations were classified for thedlaptability and stability in
respect of all the traits except 100 grain weigl ¢b non-significant nature for
all components. The components bi measures prédittaand the component
S’d; measures the stability. As per the Eberhart anss&is model of stability,
the componentjbmeasures predictability anddsstability. Stability of a genotype
can be predicted more precisely ifdmd 3d; value are non-significant, from unit

and zero respectively.
4.4.1 Days to 50% flowering

Results regarding this trait number of days to S@ering ranged from
87.83(SKUA-524) to 104.5(Farmer’s check) (Table-&enotypes GSL-11,
SKUA-402, SKUA-524, K-08-69, K-08-73, K-08-63 weli@und earlier to flower
compared to general mean and both the check ges®typre significantly late
compared to general mean. All the genotypes reddrdear regression value;j)b
around unity and deviation from regressiorfd(S statistically equal to zero,
however latter deviated significantly from zero fnotypes K-08-73, K-08-69,
GSL-61 and both the check genotypes. The genotyglswide stability with
respect to early flowering as per the stabilitygmaeters are GSL-11 and SKUA-
402. The performance of genotype, K-08-73, K-08-&%L-61 and the two

checks for the trait can not be predicted precisghr range of environments.



Table-5: Analysis of variance for stability of diferent traits in selected rice genotypes across énvironments

Mean squares

Source of variation d.f. Days to No. of ) . _ L
o Days to Plant icl Panicle Seeds biological grainyield 100-seed
0%  paturi height  "o'C$°  lengh icle’  yield plot?  plot? igh
flowering aturity eight plant_l enght panicle yield plot plot weight
Genotypes 9 223.97*  121.418* 257.953* 12.657**19.088** 1390.038** 0.555** 0.037** 18.70**
Environment + (Genotypes x5y 4 7gge  3.851%  26.334%  1.840*  0.704  40.420%  .Q28* 0.017*  0.029
Environment)
Environment 5 1.813* 4.563** 28.408* 1.317* 1.08 62.635* 0.050* 0.011* 0.008
Genotypes x Environment 45 4.897* 3.772* 17.478 1.725* 0.661 37.961* 0.250** 0.019* 0.310
Environment (linear) 1 11.325** 22.801*  142.026** 1.583** 1.444* 313.194** 0.262** 0.021** 0.420
Genotype x Environment (linear) 9 10.36** 10.882** 42.867* 1.823** 0.204 60.841* 0.019** 0.045* 0.050
Pooled deviation (non linear) 40 3.227** 1.802*  .@@7*  0.582**  0.698** 17.328* 0.016** 0.011* 0.024
Pooled error 60 0.908 0.583 0.956 0.75 0.264 0.055 0.108 0.018 0.064

*Significant at p = 0.05; **Significant at p = 0.01



Table-6 : Stability parameters for days to 50 per ent flowering and days
to maturity in selected rice genotypes evaluated emss 6

random environments

Days to 50% flowering

Days to Maturity

Genotypes e
Mean (X) o} Sd; Mean (X) bi d,
K-08-73 90.83 0.89 9.58** 140.75 0.32 4.13*
K-08-63 92.83 2.11 0.52 142.33 235 4.96**
K-08-69 90.66 -453  1.99* 139.58 -1.11 4.36**
SKUA-524 87.83 -1.16 -0.23 136.75 0.76 1.77*
SKUA-506 95.33 0.21 1.04 143.41 2.02 5.6**
SKUA-402 87.5 2.58 1.18 137.66 0.83 3.61**
GSL-61 94.58 4.21 3.54** 143 0.69  2.92*
GSL-11 86.83 -2.95 1.27 136.58 1.96* 1.34*

K-332 (Popular variety)  102.58 6.11 1.59*

144.66 521. 7.75**

0.87 1.787*

Farmers check 104.5 253  2.71*

""" Population mean 9335 1411
SE(m) 0.86
SE(b) 2.6




4.4.2 Days to maturity

The genotype SKUA-524 and SKUA-402 were earliemtture compared
to population mean and both the checks (Tabld4¥¢. days to maturity ranged
from 136.58 (GSL-11) to 146.25 (Farmer’s check)gieesion coefficient value
around unity was observed for all the genotypesepixcGSL-11 (b =1.96),
however deviation from regression was observedfgignt for all the genotypes.
GSL-11 with regression coefficient deviating fromity indicates its sensitivity to
environmental and stability parametersd Selucidate the inconsistency or

unpredictability of genotypes across all test lmret/environments.
4.4.3 Plant height

The genotype SKUA-524 (87.8 cm) and K-08-63 (68:1d) cwere
identified as taller and dwarf genotypes respebtiy€able-7). All the genotypes
deviated significantly from farmers check excep0&63 and SKUA-506. Linear
regression coefficients were observed unity andality from zero for all the
genotypes, however the latter was found non-sicamfi for K-08-73, K-08-69,
SKUA-524, GSL-11 and farmers check. The genotypé-GEwith higher mean
compared to grand mean and over both the checkalu® around unity and’&
statistically equal to zero can be considered asnbst stable genotype for the

trait across the test six locations.
4.4.4 Number of panicles plant

Panicle number plafitranged from 13.91 (SKUA-506) to 18 (K-332). All
linear regression coefficients;Yand deviation from regression’@d were found
non-significant from unit and zero respectively lflea7). The variety GSL-11
with high mean compared to population mean and daercheck and both the
response (p and stability (&) parameters. GSL-11 can be suggested as the
stable genotype across all test locations, asheeEberhart and Russell (1996).



Table-7 : Stability parameters for plant height and number of panicles
plant™ in selected rice genotypes evaluated across 6 ram
environments

Plant height (cm) Number of panicle plant
Genotypes e
Mean (X) bi Sd; Mean (X) bi d,
K-08-73 77.91 0.07 1.46 15.91 0.21 0.93
K-08-63 68.00 -0.35 4.01* 17.91 -2.63 -0.22
K-08-69 75.12 0.20 -0.14 15.25 1.89 0.33
SKUA-524 87.83 1.33 3.74* 14.83 2.00 -0.45
SKUA-506 70.83 217 17.43* 13.91 -0.74 0.28
SKUA-402 82.83 494  40.12* 16.58 3.26 0.13
GSL-61 82.10 -0.23  7.73** 17.41 2.26 -0.03
GSL-11 85.71 0.74 0.30 17.91 2.58 0.54

K-332 (popular variety) 82.03 214  7.34** 18.08 32. -0.52

Farmers check 73.71 -1.00 0.59 15.83 2.47 0.22
""" Populationmean 786 1636
SE (m) 1.41 0.41
SE (bi) 0.83 2.34




4.4.5 Panicles length

All the genotypes were found promising for the lenganicle compared
to farmer’s check (Table-8). Whereas, the genotyp€8-73, K-08-63, K-08-69,
SKUA-524, SKUA-506 and SKUA-402 were having longanicle than popular
variety. The panicle length ranged from 10.9 cnrifi&a’s check) to 15.7 cm (K-
08-63). The response variablg)(lvas found hovering around unity for most of
the genotypes and deviation from regression nomfgignt with zero for all test
genotypes except K-08-69, SKUA-506 and GSL-11. gé&eotypes K-08-63 with
high mean panicle length (15.74 cm), ¢ arfd; Statistically equal to unity and
zero respectively, can be considered as the censigénotype for the trait.

4.4.6 Seeds panicle

The most important yield contributing trait rangedm 73.7 (Farmer’s
check) to 119.6 (SKUA-524) (Table-8). The mean @enlance of genotypes
SKUA-524, SKUA-402, and GSL-11 were found promisiogmpared to best
check and remaining genotypes revealed more spadigleé'’ compared to
farmers check. Only the non-linear component ofofgre x environment (
S°d) was significant for GSL-11, K-332 and K-08-63 iting their
inconsistency over environments for the trait. &s the criteria of Eberhart and
Russell SKUA-524 with mean seeds paniclel9.6 and (b value around unity
and deviation from linearity non-significant witlero can be considered as the

widely adapted genotypes over all the test location
4.4.7 Biological yield plot

Biological yield is a preferred trait by the farrmeof high altitude of
Kashmir and biological yield pldtranged from 1.36 kg (GSL-61) to 2.28 Kg (K-
08-69) (Table-9). All the genotypes except GSL-@lLe®KUA-506 showed
promising performance over the Farmer’'s check. F@s genotypes viz. K-08-
63, K-08-69, SKUA-524, SKUA-402 and GSL-11 were ritiked with good
biomass compared to the popular variety (K-332k Stability parameters and



Table-8 : Stability parameters for panicle length ad seeds paniclé in
selected rice genotypes evaluated across 6 random
environments

Panicle length (cm) Seeds panicfe
GEeNOotypesS
Mean (X) b Sd Mean (X) b Sd

K-08-73 13.3 1.93 0.32 89.75 -0.18 -6.58
K-08-63 15.74 1.27 -0.12 104.91 3.03 29.37**
K-08-69 13.83 0.97 1.44* 96.53 0.55 -4.43
SKUA-524 15.40 1.28 -0.13 119.66 0.53 -4.81
SKUA-506 14.95 -0.21 1.06* 94.05 0.09 -5.73
SKUA-402 11.91 1.16 -0.02 116.83 -0.25 -1.82
GSL-61 11.68 0.92 -0.08 79.58 1.58 8.27
GSL-11 11.86 0.49 1.11 11.26 3.45 122.57*

K-332 (popular variety) 11.5 1.62 0.38 103.78  -0.53 49.41

Farmers check 10.9 0.56 0.36 73.73 1.72 3.39
 Popuaonmean s o000
SE(m) 0.37 2.40
SE(b) 1.13 1.00




S°d; showed non-significance from unity and zero resipely for most of the

genotypes. However, lesponded significantly from the unity for GSL-1rideK-

332 and’d; deviated significantly from zero for only SKUA-50Bhis depicts that
GSL-11 K-332 which responded positively are groups@verage in stability and
could be recommended for good environments. SKU2-@dmpared to both the
check varieties estimates of linear regression ratounity and deviation from
regression equal to zero is considered as genatjheconsistency over all the

test environment for high biomass.
4.4.8 Grain yield plot*

The genotype SKUA-402 (0.688 kg) recorded higheatngyield plot*
and the same was recorded lowest for K-08-73 (Okt)3and K-08-63 (0.487)
(Table-9). SKUA-402 (0.688 kg) and GSL-11 (0.662 kgoved promising in
comparison to popular variety (K-332). Estimates afere significantly high and
positive for K-08-69 and SKUA-506 sensitivity towmnment index (linear) and
also depict adaptability to suitable growth aréddhileas popular check K-332
with b value -15.05 can be recommended for poor envirotsndime genotypes
SKUA-402 and GSL-61 had regression coefficient aimdose to unity and
similarly showed deviation from linearity closer tero due to non-significant
estimates of band $di. The mean yield for all these genotypes also sdeoe
ranking; hence are regarded as most stable for tthi@ over all test

locations/environments.



Table-9 : Stability parameters for biological yield plot™ and grain yield
plot™® in selected rice genotypes evaluated across 6 ramd

environments

Biological yield Grain yield
GeNnotypes  trrrrr
Mean (X) o} Sd; Mean (X) o} &d,
K-08-73 1.81 0.33 -0.01 0.443 1.92 -0.02
K-08-63 2.00 0.45 -0.01 0.487 -5.35 0.00
K-08-69 2.28 049 -0.01 0.577 10.35* -0.01
SKUA-524 2.18 0.13 -0.01 0.565 -10.77 0.01
SKUA-506 1.58 1.14  0.04** 0.497 14.29* -0.01
SKUA-402 2.03 -0.67 -0.01 0.688 3.20 -0.01
GSL-61 1.36 -0.14 0.00 0.620 6.39 0.00
GSL-11 2.31 4.40* 0.02 0.662 -0.48 0.00
K-332 (popular variety) 1.86 3.18* 0.01 0.611 -0 0.00
Farmers check 1.84 0.69 -0.01 0.537 5.50 -0.01
 Popuatonmean 2 oss
SE(m) 0.05 0.04
SE(b) 0.75 4.58




Chapter -5
DISCUSSION

In the present investigation l@ponica genotypes including popular
variety and farmer’'s variety (two checks) were aagdd through mother trial
evaluation systento identify the most appropriate genotypes on thsid of
preferences of the farmers and to find the varsgakification to bred in future in
consultation with farmers. There were six Mothealsr laid out in the farmers
field including two Grandmother trials laid at Mdam Crop Research Station
(MCRS), Larnoo and KVK-Pombay. The experiment waisl in Randomized
Complete Block Design (RCBD) with two replicatiorfsurther stability of the
genotypes was established by following Eberhert Rugsell model. Before
laying out the trials Participatory Rural Appraig@lRA) was conducted. The
experimental results on these aspects in the lagghavailable literature are
discussed below under following headings :

5.1 Understanding farmer’s perception and preferenes about high
altitude rice varieties through Participatory Rural Appraisal (PRA)
Participatory Rural Appraisal (PRA) describes angng approaches and

methods to enable farmers to share, enhance argzarntheir knowledge of

farming practices and conditions, to plan and o BRA has sources in activist
participatory research, agroecosystem analysid fedearch on farming systems,
and rapid rural appraisal (RRA). Besides, ParticipaRural Appraisal (PRA)
techniqgue is used to establish benchmark information biophysical,
socioeconomic, institutional and farming constrsjirds well as farmers’ needs,
and researchable problems, Joshial. (2001). In addition plant Participatory

Rural Appraisal (PRA) has been employed as antaféetool to get feedback and

information regarding the likes and dislikes of ersrs (farmers) about various

traits of rice so as to chalk out the strategy boeeding and evaluating the
genotypes at farmers field through Participatoryiétal Selection (PVS) in order

to increase the adoption rate of released variet@milarly the PRA was



conducted to get feedback from end users (farmegarding the preferences and
perceptions about rice crop by Febal. (1994), Bariket al. (1996), Joshi and
Witcombe (1998), Loader, and Amartya, (1999), Baal. (2007), Nepalet al.
(1999), Josheét al. (2001) and Gichangt al. (2012).

In the process of PVS information is obtained oa liotic and abiotic
stresses most commonly encountered in the targetsaand currently adapted
varieties and their important. However without sqmer knowledge of the target
area, involves the risk of wasting resources asah¢pcredibility with farmers by
testing highly unsuitable varieties (Joshal., 2002). A successful PRA provides
the information needed to specify the characterisgeded in a new variety
regarding its physical environment and the existiagetal diversity. Sumberg
and Reece (2004) argue thigtfacto Participatory Plant Breeding (PPB) program
do not lead to a new product development oriematikor a breeding program,
well applied PRA techniques or customer profilingsults in better client
orientation and makes possible efficient goal sgttr product design (Sumberg
and Reece, 2004). Successful PRA provides everythiat could be included in
the full design specification of a new crop variatyitcombeet al. (2005) while
high lightening the importance of Participatory BuAppraisal (PRA) in plant

breeding, and focuses on the issue relating tpahntcular target crop.

In the present investigation the PRA was conduttieget the background
information, identify major production constrairdad to determine the farmers
perception about varietal specification of rice pcrander high altitude low
production potential system of Kashmir valley. Thackground information
revealed that under high altitude irrigated ecamsysbf Kashmir valley, only rice
crop is being grown and mono-cropping is being Wiggacticed method due to
limited number of favorable days available for otbeop. Also canal system of
irrigation fed by melting snow is the main sourdeiroigation water. Among
major production constraints low yielding varietiess identified a significant

factor in limiting rice crop production followed bglisease particularly blast



locally calledrye. Cold stress was also identified a big issue te doop and
posing a big threat particularly at critical stagéscrop growth. Further farmers
saved seed of traditionally grown rice is the nsonrce of seed to raise the new

crop.

Regarding specification of new varieties for lowogwuction potential
system of Kashmir valley, farmers showed their imghess for the varieties
possessing high tillering, tall stature, long p&mienore grain panicle medium
bold grained bold varieties, high biomass, earlytumty and medium
threshibility. Regarding post harvest traits easNing, high head rice recovery,
high volume expansion of cooked rice, soft textfreooked rice and preferably

with aroma.

The PRA conducted in a systematic manner idenkiéy ttait needed in
new variety such as duration, pericarp color ie (Sthapitet al., 1996) and easy
threshing in rice (Joskat al., 2002). Joshi and Witcombe (1996) carried out PRA
and got the valid information that there was nopgidm of improved cultivars in
any crop and improved cultivars available on thekeiadid not meet the farmer’s
needs such as, long maturing with low straw. TR&Proved to be quick and
effective method of identifying and characterizimpat the farmers grow and
subsequently showed the importance of PRA as $ip in choosing which

cultivars should be tested with farmers.

House hold level questionnaire were conducted tderdene the
perception of new varieties for new varieties fbaite and main season in Nepal
(Joshi and Witcombe, 2002). Farmers identified etees and preferred to like
those having early maturity, market price, goodlingl and eating qualities and

shape of the grain.

Virk et al. (2003) conducted PRA to elicit farmer’s needséw varieties
through Focal Group Discussion (FGD) and interviewRA showed that

Knowledge of the constraints of the target areathrdraits the farmer require in



a variety are important for goal setting in a pldreeding program. The
information received through PRA showed that o@agsained landraces were
grown by the farmers and wanted varieties withyeador to smoother weeds in
the initial stage, early maturing, tall statureff sitraw and resistance to lodging,
tolerance to major pests and diseases, higher gielthand good cooking quality.
5.2 Determine preferential scoring of test genotyme on farmers field

through farmer selection criteria

Client-oriented breeding explicitly takes into aenb the needs of end
users (farmers, processors and consumers) in degignnew variety and then
tests without delay the new products from the brepdrogramme with the target
clients in the target environments (Witcondbel., 2005). A major component of
client-oriented breeding is participatory variesalection (PVS) where farmers
test varieties on their own fields with their ovavéls of inputs and management.
PVS identifies new varieties that farmers prefergtow for the traits they
consider important and facilitates their adoption @pread resulting in positive
and rapid impacts on food security and income (Jasid Witcombe, 1996;
Witcombeet al., 2001).

Farmers preferences are very imperative and moclgdtivars are often
rejected by farmers because of traits that havéeen considered in the breeding
process (LARC, 1995). The poor adoption of improveadeties may be due to
limited accessibility of the new varieties seedspoor adaptation of improved

varieties to local condition (Joshi and Witcomb@93).

Hence in present investigation ten genotypes imetudvo checks were
evaluated in Mother trials through farmer’s prefdi@ ranking at five locations
laid out in the farmer’s fields including all onerd&dmother trial at Mountain
Crop Research Station, Larnoo. Just one week bdiareest, Focal Group
Discussions (FGD) were used to evaluate the vasetit village Pastuna (Tral)
highest preferential scoring i.e. lowest rank valees recorded on GSL-11 (1)
followed by SKUA-402 (2) and SKUA-524 (3). The lostepreference was



recorded for K-08-63(10). Similarly at village Sata Tral (Table-3) maximum
scoring was recorded for GSL-11 (1) and the mininfanfarmers check (10). At
Larnoo Village SKUA-402(1) received maximum numbar votes and was
followed by SKUA-524 (2), GSL-11(2) and GSL-61 (4he maximum farmer’s
votes were recorded for SKUA-402(1) followed by GEL(2), SKUA-524 (3)
and so on at village Khretti, whileas maximum numbknegative votes were
recorded for farmer’s check(10). At Research Statimst preferred variety was
SKUA-402 (1) and GSL-11 (1). The variety that reeei maximum number of
negative votes was K-08-63 (10). There was sigaificinteraction between
varieties and locations as observed from the diapaederential ranking. Most of
the variations in ranking between sites was for ltweer ranked entries. The
reasons came to be known for the preference wiredeto many traits including
high biomass (biological yield) and grain yieldrlganaturity, good plant height
(100-110 cm) and free from diseases.

Participatory Varietal Selection (PVS) approach bagn employed to
evaluate, identify and disseminate different gepesyon farmers field as per
farmers tastes regarding various traits and theiception and aspirations about
varietal specification by Banda&t al. (1998), Witcombeet al. (1999), Bhandari
et al. (2000), Sthapitt al. (2000), Witcombeet al. (2001), Witcombe and Virk
(2001), Courtoiset al. (2001), Joshi and Witcombe (2002), Hawlaaeral.
(2004), Joshet al. (2005), Witcombet al. (2005), Gyawalet al. (2010), Singh
et al. (2006), Witcombeet al. (2006), Dorwardet al. (2007), Parigt al. (2008),
Singhet al. (2008), Morencet al. (2009), Singhet al. (2010), Manzanilleet al.
(2011), Subedet al. (2011), Ojehomomt al. (2012), Yadavendra and Witcombe
(2013).

Sthapitet al. (1996) reported large differences in farmer’sfgnences
among different varietal checks and most prefemede adopted rapidly. The
Participatory Plant Breeding (PPB) product Judi 86d Barke 2001 in spite of

its moderate yield potential consistently rankedhespreferred variety in Nepal



because of very good grain quality. Farmer’s pdroapon the maize landraces
change was observed by Joshi and Witcombe (2008jenthe farmers reported
that they would increase the area under M3 or M@, varieties developed

through Participatory Plant Breeding (PPB).

Virk et al. (2003) used Focal Group Discussions (FGDs) tduata the
varieties for grain and straw yield, grain typegigrcolor through over all ranking.
Joshi et al. (2007) through client oriented breeding determindmer’s
preferences and adoption and showed three variétids 552, Judi 567 and
Ashoka 200f in high barind tracts of Bangladesh andChaitwan districts of
Nepal. Research related to preferences and adoptesaled that that these
varieties were preferred even all available altevea and thus farmer’'s
preferences increased the efficiency of targetiegv rgermplasm lines. New
varieties through PPB were of higher utility thasiséng ones in the study area of
Nepal (Witcombeet al., 2001). Farmer’s perception confirmed Radha 32 highe
yielder. Further farmers did not regard yield as tmly charter of importance.
They preferred low yielding varieties IR 13155 fmarly maturity and earliness
and slender grain of Kalinga-lll. Farmers in Fodasoup Discussion (FGD)

rejected some high yielding varieties because efarother flaw.

Further significant interaction between varietiasd docations for the
preferences ranking was recorded. Most of the trana in ranking between sites
was for the lower ranked varieties (Witcondbal., 2005). Also the research team
collected 53 varieties from 12 districts and disited to farmers, 34 were
preferred by the farmers for various grain charties (SEARICE, 2001).

Witcombeet al. (2005) reviewed the history and analyzed the gpgtory
techniques to rice varieties derived from clienieoted breeding programmes
through Mother and baby trials system in Bangladd@s$te rapid acceptance of
these varieties by farmers illustrate the powerpafticipatory trial system.
Gyawaliet al. (2005) screened 142 accessions through collaleragélection for

quality varieties and few were finally proven to generally superior for post



harvest traits in Pokhra valley of Nepal using lopeeferences and selection
(Joshiet al., 2007 and Tiwaret al., 2009) using Mother and Baby trial design, led
to release of population 22 in 2002 through prefees by farmers that had

previously escaped identification.

In the present investigation, the genotypes SKUR-40d GSL-11 were
identified by the farmers through their perceptidos traits like earliness, tall
stature, good biomass and without diseases. Thesetigs are therefore
suggested for these niches after validation ofli®@slorough multilocations and to
confirm the real performance and after revalidatese recommended for last
stage of Participatory Plant Breeding (PPB) whielntipipatory seed production
for up scaling.

5.3  Analyze Genotype x Location (G x L) interactiorand Stability Studies
by Eberhart and Russell model

Further to the above exercise the test genotyges evaluated to identify
high yielding stable genotypes that would furthertbsted for their general and
specific adaptation depending on their performameel could also be used in
future breeding programmes. The real estimategdrmtype gets biased if G x E
interaction is present and this results when a cd®pgrown in a single
environment. The multi environmental testing allovesnoving this basis. The
knowledge about the extent of fluctuations of yigldd yield attributes over
environments is very important to identify genotypehich are widely adapted.
Yield is a quantitatively inherited character ahére is considerable interaction
between genotypes and environments. Some of the waoeties are widely
adapted, while as others are not. Multi locaticstitg of genotypes provides an
opportunity to the plant breeders to study the tadality of a genotype to a
particular environment and also the stability ot thenotype over different
environments. The information on genotype x envitent interaction is of major
importance to the plant breeder in developing apraved stable variety. Main

strategy among small-scale subsistence farmerscydarly in marginal areas, is



risk minimization. In these areas, stable yieldstae key to the sustainable food

supplies.

During the past several decades, one of the mgsbriant advances in
biometrical genetics has been the investigatiamiéation and understanding of
genotype x environment interaction. Even though ithportance of genotype-
environment interaction was recognized well andeheere know to be heritable
(Jinks and Mather, 1955). The main efforts madéhbeyresearchers were aimed to
measure this G x E interaction, which helped togeze well this interaction. It
indicates that genotypes react in different waysenivironmental conditions
change and is of significance for breeders, offitest stations and growers.
Estimation of the genotype x environment interactiecs an important
consideration in plant breeding programs becausetherwise reduces the
progress from selection in the target environmetill,(1975). Significant G x E
interaction results from the change in the magmitafidifferent environments or
changes in relative ranking of the genotypes. Gbesi performance of a
genotype across different sites and/or years isrmed to as stability. For a
cultivar to be a commercially successful one, itstmerform well across a range
of target environments where the cultivar has tedramercially grown. Since the
genotype x environment interaction has a maskifecebn the phenotype, some
breeders have adopted to estimate the magnitudieisofnteraction so that, the
precise estimate of stability could be obtained. dier to minimize this
interaction, stratification of environments hasoalseen used effectively. The
region for which a breeder is developing improvadaties could often be so sub-
divided such that the entire environment in the-iegion is nearly homogenous.
However, even with this refinement technique theraction of genotypes with
locations in a sub-region and with environments basn encountered at a
location over different years and its magnitude Ieesn quite a large (Allard and
Bradshaw, 1964).

There is a general agreement among the breedsravbrage yield alone



may not be the sufficient to describe the perforoeanf a certain genotype, since
it does not indicate the relative performance aspared to other genotypes over
different environments. G x E interaction is a majoncern in plant breeding for
two main reasons; first, it reduces progress fretection, and second, it makes
cultivar recommendation difficult because it ististécally impossible to interpret
the main effects (Kang and Gauch, 1996). There gereral agreement among
breeders that average yield alone may not be seiticto estimate the
performance of certain genotype, since it does mulicate the relative
performance as compared to other genotypes oviarelit environments. The
significant genotype x environment interaction ek the usefulness of

genotypic means for identifying superior cultivars.

The presence of genotype x environment interastiomdicate the
statistically non-addictiveness of genotypes andrenments, which means that
differences between genotypes depend on the emv@on Existing genotype x
environment interactions may, but must not necdgsdead to different rank
orders of genotypes in different environments. DBheeder is not interested in
knowledge of the numerical amount of G x E intdoad per se, but is only
interested in the existence (or non-existence) afEsinteractions in so far as they
lead to different orderings of genotypes in différenvironments. This concept of
G x E interaction is closely related to the conagfpselection in plant breeding.
The breeder is interested in rank orders of gemstyp different environments
and in changes of these rank orders and whetherbdéisé genotype in one
environment is also the best in other environmentsich means that relative
characterizations and comparisons of the genotgresoften important than

absolute characterizations and comparisons (HW@86)1

The most desirable property of genotypes for aeteigy for commercial
cultivation is their stable performance acrosstioos (environments), which also
remain the aim of breeders to develop or identifghsgenotypes that are stable

across a range of environments. Environments mayobtations or years or



combinations of both. Eberhart and Russel (196@&fepred to measure the
environment as deviation of mean of all the vagget locations from the overall
mean and recommended growing of a variety in numiferenvironments
representing a full spectrum of possible environtalecondition. Partitioning of
mean squares due to [environment + (genotype xr@mwient)] interaction into
three components namely; environments (linear)ptyge x environment (linear)
and deviation from regression (pooled deviationr@lethe genotypes). An ideal
genotype is defined as the one possessing high perésrmance, with regression
coefficient around unity (b= 1) and deviation from regressiorfd$ close to zero.
The linear regression is regarded as the measuneeaf response of a particular
genotype to the changing environment. If the resjoescoefficient () is greater
than unity, the genotype is said to be highly desmsito environmental
fluctuations but adapted to high yielding enviromtse If the regression
coefficient () is equal to unity, it indicates the average dessi to
environmental fluctuations and adaptable to allimmments. If the regression
coefficient () is less than unity, it indicates less sensitiuiby environmental
changes and if this is accomplished by a high medme, then the genotype is
said to be better adapted for poor conditions. fidwe-significant linear (p and
non-linear (&d;) estimates indicate average stability of genotygesss different
environments, whereas significant &nd non-significant %8, values indicate
stability to specific environments. However thensiigance of $d; estimate,
irrespective of whether the corresponding éstimate is significant or non-

significant would suggest that the behavior ofdgbaotype is unpredictable.

In the present study stability parameters suclimaan ()_( ), regression
coefficient () and deviation from regression’¢, as suggested by Eberhart and
Russell (1966) were considered to explain and dsdhe stability of different

genotypes for various characters under consideratio

As per Eberhart and Russell model (1966) analygkigariance revealed

the existence of significant differences among glemotypes for all the traits



studied i.e. days to 50% flowering, days to maguriplant height (cm), number of
panicle plarit, panicle length (cm), number of seeds paflicldiological yield
plot* (kg), grain vield plot (kg) and 100-seed weight (g) indicating the presen
of genetic variability in the experimental materiahder investigation. Mean
squares due to environment + (genotypvironment) were significant for most
of the traits except panicle length and 100 seddiwelepicted the distinct nature
of environment and genotype« environment interaction on phenotypic
expression. Similarly total genotypeenvironment was found significant except
the traits of panicle length and 100 seed weigkndbypex environment (linear)
interaction component showed non-significance doityl00 seed weight whileas
for all other traits it showed high significanceaicating location (environment)
had a marked influence on the expression amongehetypes and behavior of
the genotypes could be predicted over environmentrmrecisely. Mean square
due to environment (linear) component was fountdaon-significant for 100-
seed weight, for all the other characters the @orapt was observed to be highly
significant except panicle length where, it wasnd significant (at 5% level
only) implied that means of genotypes varied cagrsibly at different locations.
Result of significant pooled deviation for all thraits except 100-grain weight
suggested that the performance of different gemstyfuctuated significantly
from their respective linear path of response teirenments. Predominance of
linear component of genotype environment to non-linear component (pooled
deviation) suggested that genotypenvironment interaction was predominantly
the outcome of linear function of genotypenvironment and performance can be

predicted across the environments with great pitis

Significant mean squares have been reported fat i@ traits in rice
genotypes over environments by Ramagosa and F®&3)1®Vestcott (1987),
Honarnejad and Mohammad-Salehi (1998), Abdul-Qayyamal. (2000),
Shadakshast al. (2001), Deshpandst al. (2003) and Swamy and Kumar (2003).

For genotype x environment interaction, significaneéan squares have been



reported by Allard and Bradshah (1964), Redtwl. (1998), Narayana Swamy
and Dushyantha Kumar (2003), Munisonnagpal. (2004), Deviet al. (2006),
Tahir et al. (2007), Sambandoet al. (2008), Kadhem and Al-Nedawi (2011),
Boseet al. (2012) and Mosawt al. (2013). Similarly, significant [environments +
(genotype x environment)] variances were reportgdSimhaet al. (1990) and
Baktha and Das (2008). In case of environment ghnsignificant mean squares
were reported by Narendehal. (1998), Honarnejaet al. (1998), Deshpandet

al. (2003), Munisonnappet al. (2004) and Baktha and Das (2008). The variance
due to genotype x environment (linear), genotypg @vironments (E) were
found significant for various traits by Sinkeh al. (1990), Vivekanandan and
Subramanian (1994), Das and Chowdary (1996), Mishich Mahapatra (1998),
Reddyet al. (1998), Boseet al. (2004) and Deshpandeal. (2003), Haryantet

al. (2008), Selvan and Palaniraja (2010), Kadhem aAd#tNedawi (2011),
Sellammal and Robin (2013). Similarly significanteam squares for pooled
deviation (non-linear) regarding various traits édneen reported by Sinleaal.
(1990), Vivekanandan and Subramanian (1994), Dat @howdary (1996),
Mishra and Mahapatra (1998), Bogteal. (2004), Selvan and Palaniraja (2010),
Kadhem and Al-Nedawi (2011), Sellammal and RoBD1Q).

The failure of a genotype to give the same phgnotgerformance when
tested under different environments is the reftectof the genotype environment
interaction. It was observed by Yates and Cochi®&3&) that the magnitude of
the genotype x environment interaction in the deteation of the phenotypes
shown by a number of genetically different linesvarieties raised in a range of
different environments could be related to the al@&ffects of the environments.
Also a genotypes showing a constant performanaaast of the environments
does not respond to improved growing conditionf\wétgard to increase in yield.
Therefore, most agronomists, no longer regardtife of stability as desirable,

their objective is a variety which could always whiie yield expected at a level



in productivity of the respective environments asasured by the average yield of

all treatments in that environment i.e., a vartéigt shows no G x E interaction.

The mean yield of a genotype and the slope akdsession line is used to
determine the stability of genotypes over the emmments by Finlay and
Wilkinson (1963). This method was modified by Elsthrand Russel (1966) who
added an extra parameter that measures the devfadion linear regression. The
choice of a variety depends on its performanceifégrent location in different
years and seasons. Comstock and Moll (1963) sueyéisat selection would not
be effective due to presence of significant gendtypenvironment interaction.
Therefore, breeders should give emphasis on spasfermance of a line over a

wide range of environment.

The statistical relationship among nine stabiliparameters were
investigated by Liret al. (1986), and classified them into three types,Tige-1
stability S, a genotype is considered to be stable providatittte environmental
variance is small. Francis and Kennenberg (197&fficeent of variability
belongs to Type-1. Type-2 stability; (Shukla, 1972) and W (Wricke, 1965), a
genotype is considered to be stable if its resptms&vironment is parallel to the
mean response of all genotypes in an experimentayiand Wilkinson (1963)
regression coefficient (b belongs to Type-2 stability. Since the regression
analysis uses the mean of all genotypes includethentest as environmental
index, it is a stability measure relative to otigenotypes. Eberhart and Russel’s
(1966) residual mean square of deviation from resjom (3d;) and R; (Pinthus,
1976) belongs to Type-3 stability.

Based on the principle of stability analysis as fgee Eberhart and
Russel’s model (1966), the sum of squares attribtdeenvironment and G x E
interaction is partitioned into three componentg. venvironmental (linear),
genotype x environment (linear) and deviation fnagression (pooled deviation
over all the genotypes). The quantification of emwments differs from that of

Finlay and Wilkinson (1963) in the meaning that\allieties at a site of seasons



were regarded by them as ‘site mean’. EberhartRunskel (1966) preferred to
measure the environments as deviation of mean#l tifeavarieties at a location
from the overall mean. They recognized the needdifining environmental
index which is independent of the experimental etses, but is based on
experimental factors such as rainfall, temperatureoil fertility. Eberhart and
Russel (1966) is a widely used model where regrassind deviation from
regression are taken for analysing stability of aiaty. They recommended
growing of varieties in adequate number of envirenta (covering a full range of
possible environmental conditions) so that usefuflormation is available
regarding the stability.

In the present investigation, estimation of sigbiparameters for ten
japonica rice genotypes including popular variety and farmeariety as checks
were estimated to identify the genotypes most Bl@teacross a range of
environments and for suitable environments. Foisday50% flowering GSL-11
and SKUA-402 were identified earlier and the mdéabke across six test locations
whileas for days to maturity SKUA-524 and SKUA-488re observed to be early
maturity, however GSL-11 behaved inconsistent fatunty across the test
locations. Similarly for plant height and number pzfnicle plarit GSL-11 was
recognized as stable genotypes. The genotypes &308d SKUA-524 were
reported highly adaptable genotypes across thdidmsafor long panicle and
number of seeds paniclérespectively as per criteria of Eberhart and Russel
model (1966) for fulfilling the status of stabylitFurther the promising genotypes
with respect to consistency for biological yieldsag08-63. SKUA-and GSL-61
were found to have wide adaption for grain yieldhileas K-08-69 and SKUA-
506 find their position under suitable growth areBise popular variety K-332

was found suitable for poor environments.

Knight (1970), criticized grounds the stabilitysea on linear regression
coefficient and deviation from linearity on physigical grounds but nevertheless,

the biometrical model given by Eberhart and Rugd866) has been highly



successful in predicting genotypic performance ower wide range of
environments. Jinks and Mather (1955) observedahave average performance
of a genotype is indicative of the fact that theitization of additive type of
gene action and residual genetic heterozygositypleduwith critical structural

variability could confer wider adaptability to tigenotypes.

Based on the above discussion, SKUA-402 was ifiethtas most stable
across all test locations for yield and other $ri@mphasize the importance on
revalidation of the results by carrying out the esiment on more number of
locations for one more year and then to recomméedet varieties with high
degree of conviction for such agro-ecologies oftais.

Farmers in the low production potential system roé benefiting long
after green revolution and Participatory Varieteleéstion (PVS) can solve this
problem. Less formal methods of Participatory Vati&election (PVS) are most
cost effective and can be organized by plant bmsedgovernment extension
agencies or NGOs. A major challenge will be theomaf of policies so that
participatory research can be officially incorpedatinto varietal testing release
and extension systems. More varieties need to fbrrmoainformally, released on
the basis of participatory data to cater for theediity of niches found in more
productive environments. Such policy changes aad, \because the yield grains
from varietal replacement in more productive adtimal environments, although
likely to be lower in percentage terms than thagendl in marginal areas, produce

higher absolute gains in yield per area.



Chapter — 6
SUMMARY AND CONCLUSION

The present investigation entitled. “Farmers pgréitory varietal selection
in japonica rice Oryza sativa L.) through mother trial evaluation system in
Kashmir valley” was carried out to identify the most appropriateaggpes on the
basis of preference of the farmers on the tesktias and determine their tastes
and aspiration for the new varieties to be breduiture in consultation with
farmers. The study was undertaken durkigrif 2013 in two districts viz.,
Anantnag (33-34° E latitude 74-75° N Longitude) aRdlwama (33.87° E
Latitude 74.89° N Longitude). In each district twacations were selected for
laying out the Mother trials, besides two Grandmeottrials at Mountain Crop
Research Station, Larnoo and KVK, Pombay in RC8&sign with two
replication. Each genotype was represented by tlaws of 2m length with row
to row and plant to plant spacing of 20 and 15 espectively. The experimental
material consisted of teyaponica genotypes including popular variety (K-332)
and farmer’s variety as check genotypes. The ghtiens were recorded on days
to 50% heading, days to maturity, plant height (cnimber of panicles plaht
panicle lengti{cm), number of seeds pani¢|e biological yield plot (kg), grain
yield plot* (kg) and 100-seed weight (g). The data was sudgjetd various
statistical and biometrical analysis and the resaite summarized in the present

chapter.

Participatory Rural Appraisal (PRA) conducted befdaying out the
research trials revealed that rice crop ranks tingter high altitude irrigated agro
ecologies of Kashmir valley and mono-cropping isially in vogue and canal
system fed by melting snow is the main source rajation water. Among major
production constraints, low yielding varieties, diladisease and cold were
considered important and farmers saved seed ofectiowally grown varieties is
the main source of seed to raise the new crophéuyrthe farmers would like to
demand the variety possessing high tillering,d&dture, more grains per panicle,



medium bold seed, high biomass, early maturity, iomadthreshability, white

grain color and with aroma.

The preferential scoring of test genotypes revedted most preferred
genotype on the basis of lowest cumulative rank W&SL-1lwith mean
preference rank of (1.4) and SKUA-402 as secontl (ie8) followed by SKUA-
524 (2.6). The genotype that received maximum nurabeegative votes was K-
08-63 (7.4). Farmers who grow the trial and thegileors of those farmers,
expressed a consistent large and highly signifipagfierence for GSL-11, SKUA-
402 and SKUA-524 compared with the K 332 (populariety) and the farmers
variety. Farmer’s variety was the least preferradety and was at par with the
test genotype K-08-63. Also genotypes GSL-11, SKADR-and SKUA-524 were
statistically found at par in term of rank summatiadex and mean preference
ranking and significantly different with the genpégs K-08-73, K-08-69, SKUA-
506, GSL-61 and K-332, which among themselves \ierad statistically at par
and could be classified as a separate group. K308 least preferred and was

at par with the farmer’s variety.

Analysis of variance revealed the existence of iB@mt differences
among the genotypes for all the traits studiedcatiing the presence of genetic
variability in the experimental material under istigation. Mean squares due to
environment + (genotypg environment) were significant for most of the wait
except panicle length and 100 seed weight depithed distinct nature of
environment and genotype environment interaction on phenotypic expression.
Similarly total genotypex environment was found significant except the panicl
length and 100 seed weight. Genotype environment (linear) interaction
component showed non-significance only for 100 seemht whereas, all other
traits showed high significance indicating locati@mvironment) had a marked
influence on the expression among the genotypeseahdvior of the genotypes
could be predicted more precisely over environméviean square due to

environment (linear) component was found to be significant for 100-seed



weight, for all the other characters the componeas found highly significant
except panicle length. Pooled deviation for all tfats except 100-grain weight
was found significant suggested that the performmaat different genotypes
fluctuated significantly from their respective lare path of response to
environments. On the basis of stability parameg#tIA-402 and GSL-11 were
identified as the most stable genotypes for grafdyacross all locations on the
basis of high mean performance and non-signifieatimates ob; and $°d; from
unit and zero respectively, however latter genotypewed sensitivity to better
environments for biological yield on the basis igh#ficant b; estimates. Similarly
these genotypes were identified as consistent &oly elowering for all the
locations. Further GSL-11 and K-332 genotypes wagatified as most stable for
plant height and number of panicles pfamespectively and SKUA-524 was

identified as the consistent genotype for seed&jedn

Based on the findings of the present study, théowehg conclusions

could be drawn:

. PRA gave cognizance to breeders to breed for sadeties for
high altitude irrigated agro-ecologies particulafigr Kashmir
valley which should possess high biomass and gtield together
with blast resistance, cold tolerance, medium bséed, high
tillering, tall stature, medium threshing, and whigrain color
preferably with aroma,

. The most preferred genotypes identified by the FdBeoup
Discussion through PVS were GSL-1land SKUA-402. séhe
genotypes needs to be evaluated further by Balgl €valuation
system on big plot size and over many more locatido
corroborate the real performance and finally toormend the
varieties for up scaling through Participatory Seeaduction

under such ecologies.



Genotypes SKUA-402 and GSL-11 were also identifssdmost
stable based on stability analysis across all thest t
environments/locations for yield and other desgalbaits put
emphasis on the role of further evaluation bothtiajha and
temporally so that the recommendation of the saidotypes can

be suggested with authenticity.
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