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ABSTRACT

Five rice promising genotypes, Danesh, Jahesh, Milad, Partov, Jelodar, and seven rice genotypes parents,
Sangtarom, Tarommahali, Dilamani, Noksiah, Sepidrod, R9, Fajr were investigated for grain yield stability of
2010-11 over treelocations in North of Iran. The results obtained showed highly significant yield differences among
rice genotypes, environment and genotype by environment interaction. Some rice genotypes were adjudged stable
when different yield stability parameters were considered. DANESH showed adaptation to favorable environments
while PARTOV demonstrated insensitivity to environmental conditions, hence it was considered adapted to low-
yieding environments. A combination of high grain yield potential, stability parameter of regression coefficient of
unity and minimum deviation mean squares from regression identified JELODAR as a rice genotype that deserved
to be promoted on-farm and for possible release as commercial varieties for the rice growing ecologies in North of
Iran.
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INTRODUCTION

The yield Stability of performance is one of thesihdesirable properties of a genotype to be retbasea variety
for cultivation. Stability is a complex product @énetic yield potential to stress conditions. Bieg genotypes that
are adapted throughout a reasonable large geogedmirea and that show some degree of stability fyear to
year is a major problem facing plant breeders. Assalt, several methods of measuring and desgripgmotypic
response across environments have been develag#ided. For this purpose, multilocational triatsser a number
of years are conducted. Sometimes unilocatiomaktcan also serve the purpose provided diffeeantronments
are created by planting experimental materialsfigrdnt dates of sowing, using various spacingedoof fertilizers
and irrigational levels, etc [1, 2]. One of the infvequently used stability measures is based @geession model
[3]. However, it was developed by Finlay [4] to deke the adaptation of individual varieties to mgimg
environment and while Eberhart [5], used b-valugsreeasures of environmental response and deviations
regression as measures of stability. Severaladdlstatistics have been summarized and compareid B§] who
pointed out that stability statistics fall into fogroups depending on whether they are based odaviation from
the average genotype effect or on the genotypenwrament term and whether or not they incorporate
regression model on an environment index. A geretyay be considered stable if its environmentalanae is
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small, if its response to environment is parakletite mean response of all genotypes in the tialf, the residual
mean square from a regression model on the envintahindex is small.

MATERIALSAND METHODS

In experiments were conducted during the 2010 &1d Zropping seasons at three locations, Rashtp@haSari.
Twelve rice genotypes (five rice promising genogjpBanesh, Jahesh, Milad, Partov, Jelodar, andnsgwe
parents’ genotypes, Sangtarom, Tarommahali, DilanNoksiah, Sepidrod, R9, Fajr) were planted idat pf 4m x
5m spaced at 0.6m intra plot and 0.8 m betweerkbloEhe trial sites were slashed, burnt and mapya#pared
with hoe by leveling it. The grains were sown at @mnains per hole spaced at 25cm x 25cm, this dl@eows of
5m long, with 20 stands each. Data on grain yiedd wollected at maturity by harvesting the cemtrais within 3m
x 3m, threshed carefully, winnowed and the seedghed and recorded in kilograms. Grain yield pet plas then
used to estimate yields in tones per hectare [@}. developing stable genotypes, some stability patars for
which’s: varietal mean [4], regression coeffici¢h}, deviation from regression [8], e covariance 2\W?9] and
coefficient of variation (CV%) [10].

RESULTSAND DISCUSSION

The environmental means for grain yield are shoiedable 1. Mean yield ranged from 3.666 T hfor
environment 2 to 6.1206 T Nafor environment 4. Soil structure, texture, fégiland rainfall might have
contributed towards this variation. Unpredictabh@isonmental factors such as temperature and igiefeen at a
single location may contribute to genotype by emwvinental interaction over year. Adeyemo [11], analik[12]
implicated these environmental factors in theirdss. Testing genotypes over different locatiorfedifg in
unpredictable environmental variation is a suitapproach for selecting stable genotypes [5].

Table 1: The Experimental sitesand mean grain yield (t/ha)

Year Environment Mean Yield (T/Ha)

2010 RASHT 5.959
201C CHALOUS  3.66¢

2010 SARI 4.129
2011 RASHT 6.120
2011 CHALOUS 3.395
2011  SARI 4.177

The mean squares from analysis of variance fomgyald are showed in Table 2. The mean squaresateti
highly significant differences for environments,ngg/pes and genotype X environmental interactidiso,
genotype x environmental interaction was highly#gigant showing that the relative performanceshef genotypes
were significantly affected by the varying enviroemtal conditions.

Table 2: Analysisof variance for grain yield combined in threelocationsfor 2010 and 2011 planting season.

Source of Variation ~df  Mean Square  F-ratio  ProlighiF

Model 35 1.303E7 23.708 <0.0001
Blocks (Envir) 2 1.229E8 223.565 <0.0001
Genotypes 11 1.111E7 20.221 <0.0001
E*G 22 4002630.36 7.28: <0.000:
Error 180 549645.682 -
Total 215

The mean grain yields and stability parameterdefrice genotypes are showed in Table 3. The gpitotariance
and genotypic coefficient of variation indicate@tliSANGTAROM was more stable since it has the leakte for
these parameters. However, with respect to equigaland stability variance, JELODAR that had tlestiealue of
1.238 and 0.58, respectively. Thus, these gendhgéasis of these statistics. This implies theeetbat there was
low contribution to the genotypic x environmentergction.The linear regression coefficient anddéeation from
the regression values for different rice genoty®aled a wide variation in performance acrossrenments.
JELODAR were interesting since it was relativelgide in performance when adjudged by stability peaters. It
had the highest mean yield of 5.877 t/ha, b valasecto unity and a small d2. DANESH had a b vageater than
one and had a high yield indicating that it wilspend to a favorable environment. This implies thate is low
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contribution to the genotype bgnvironment interaction; hence it is specificalljapted to a high yielding
environment. PARTOV had a high mean yield and lneéd¢ss than or indicating insensitivity to the environme
and it adaptation to low yielding environment. Gatlg, any high yielding and relatively stable gégmpe undel
different environment would have high mean, low e caowadewith b close to one. Graphs of the regressic
genotypes mean on environmental mean for thesa&yges are shown in Figure 1. JELODAR had a stpser
to unity, followed ly DANESH, NOKSIAH hadhe least slope.

Table 3: Stability parametersfor 12 genotypesat 6 environmentsin North of Iran.

Rice genotype Stability parameter
c _ 8
_ 5 8 & s
° 2 8 w g
= c e § S c
q;;‘ g g S g z g £
59 4 35 8 5 p I
s 59 0L w o x o2
R9 4323 1.033 235 2317 123 174 0.127
Jahesh 4.497 0.685 18.4 1.759 0.89 157 1.9
Milad 3.348 0465 2036 2814 152 119 0.982
Danesh 5.342 1.927 2599 2364 125 159 2359
Fajr 5.131 1.799 26.14 2.455 1.4 1.48 0.917
Partov 4588 0509 1555 2165 1.13 0.81 0.241
Sepidrod 5.364 1.417 2219 8.089 4.69 136 1.435
Tarommaha 4391 1.24: 253¢ 3.03: 1.6€ 1.77 1.76:
Jelodar 5.877 1322 1956 1.233 0.58 1.05 0.273
Dilamani 4.099 1537 30.24 1.3 0.81 095 1.23
Sangtaror 4679 0406 13.62 5947 34 1.04 0.672
Noksiah 3.258 3.163 38.87 1377 0.76 193 2.279
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Figure 1. Linear relationship between mean yields of rice genotypes and environment

CONCLUSION

The stability of the twelve genotypes was evaluatased on genotypic variance and genotypic cadefftcof
variation indicated that SANGTAROM was more stabbenpared with genotypes since it has the leasteviit
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these parameters. While DANESH gave indication ihas adapted to favorable environment and PARTOV
demonstrated insensitivity to environmental cormutis, hence it is considered adapted to low yielgimgronment.

A combination of high grain yield potential, regsas coefficient of unity and minimum deviation finaegression
identified JELODAR as rice genotypes that desert@ce promoted on-farm and for subsequent release a
commercial varieties for the rice growing ecologiesorth of Iran.
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