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Abstract: 

In order to study the stability of yield and some phonological parameter an experiment was carried out with thirteen genotypes of 

rice under various environment conditions. The results have shown that there was a significant interaction between genotypes and 

different environments. A significant difference was observed between thirteen genotypes relative to yield production. The 

scattering of lines determined relative to trend of grain yield and regression coefficients so that the genotypes classified to four 

groups in terms of grain yield stability. Based on the stability in yield and qualitative parameter genotype 4 is superior to others 

genotypes so that it can be recommended for commercial cultivation in the Isfahan zone of Iran. 
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Introduction 

Rice is one of the main sources of food in the world 

where the increased demand for rice is expected to 

enhance production in many parts of Asia, Africa and 

Latin America (Subathra Devi et al, 2011). Rice is 

the main factor of the lives of billions of people 

around the world and one of the ancient domesticated 

grains (~10,000 years). For more than 2.5 billion 

people of the world rice is main food and it cover 9% 

of the earth's arable land. It supplies 21% of global 

human per capita energy and 15% of per capital 

protein. Asia countries contribute for over 90% of the 

world's production of rice (Kanbar1 et al. 2011, 

Khush and Virk, 2000). 

 

Food security program depends on  by high yielding 

varieties by  increasing yield potential and yield 

stability (Puji Lestari et al., 2010). The development 

of cultivars, which can be adapted to a wide range of 

diversified environments, is the ultimate goal of plant 

breeders in a crop improvement program. The 

adaptation of a cultivar over different environments is 

usually tested by the level of its interaction with 

different environments under which it is cultivated. A 

variety or genotype is considered to be more adaptive 

or stable one, if it has a high mean yield but a low 

degree of variation in yielding capacity when grown 

over varied environments (Ashraf et al., 2003). 

Eberhart & Russell (1966) suggested a model to test 

the stability of genotypes under different 

environments. They distinct a stable variety as having 

unit regression over the environments (b=1.00) and 

minimum variation from regression (S2di= 0). 

Consequently, a variety with a high mean yield over 

the environments, unit regression coefficient (b=1) 

and variation from regression as small as possible 

(S2di = 0), will be a superior choice as a stable 

variety. 

 

One of the effective factors to study of stability is to 

determine interaction between genotype and 

environment and  it was studied by many researcher 

on the various genotypes of rice (Ashraf et al., 2003, 

Aslam and Anhar, 2007, Blanche and linscombe, 

2009, Kumar et al., 2010 and Puji Lestari et al., 

2010). The stability of yield in cultivars in different 

places can be due to cultivar performance that 

derived from a specific collection of genes (G), the 

characteristic that associated factors of the 

environment in which it is grown (E), and the 

interaction between genotype and location which are 

usually conducted in various years and locations to 

satisfactorily stand for spatiotemporal variation. In 

the presence of large numbers of interaction (G×E), 

the selection of perfect cultivar will be hard because 

of the explanation of data is difficult for breeders 

(Blanche and linscombe 2009). Reichardt, et al. 

(2001) and Witt et al. (2001) indicated that the role of 

environment and methods of planting were greater 

than genetic factors on the yield of rice.  Satit et al. 

(2000) mentioned that location has strongly 

determined yield and yield quality of rice cultivars. 



 

 Electronic Journal of Plant Breeding, 2(4):484-487 (Dec 2011) 

                ISSN  0975-928X 

http://sites.google.com/site/ejplantbreeding   485

The yield of the rice can be derived from number of 

panicles per unit area, number of grains per panicles, 

and weight of thousand grains (Kumar et al., 2010). 

Present study was carried out to evaluate eleven 

promising rice genotypes for their yield stability in 

the various locations and agro-climatic regions of 

province of Isfahan, Iran.  

 

Material and Methods  
Eleven promising rice genotypes (2, 4, 6, 88, 97, 104, 

130, 173, 268, 341, 347 and two check varieties 

namely Sazandegi and Zayanderood were evaluated 

in terms of yield stability through Landrace of Iran 

for three years during 2007-2009 at Isfahan province. 

The experiment was laid out in a randomized 

complete block design (RCBD) with four 

replications. Nursery sowing was carried out in the 

end of April and planting (2-3 seedling hill
-1
) of 

seedlings was done in the end of May. Seedlings 

aged 25-30 days were transplanted at a spacing of 15 

cm within rows spaced at 20 cm. Suggested dosage 

of ‘P’ and ‘K’ along with 50% of ‘N’ ( 75:75:90 kg 

NPK ha
-1
) was applied at the time of planting and 

25% of ‘N’ was top dressed twice 1st at 30 and 2
nd
 at 

60 days after transplanting. Observations on plant 

height (cm), days to 50% flowering, and maturity, 

number of panicle per plant and grain yield (ton/ha) 

were recorded after adjusting to 14% moisture level. 

The mean values for all the traits across the 

environments were subjected to stability analysis 

(Eberhart and Russell, 1966). Combined analysis of 

data performed by analysis of variance considering 

location as random and genotypes as fixed by using 

SAS package (SAS, 1996). 

 

Results and Discussion 
Combined variance analysis of data showed that the 

genotype (G) and environment (E) differences were 

significant relative to days to flowering; plant height 

and grain yield (Table 1) which indicated  a wide 

range of variability among the genotypes 

performance. The GxE interaction when tested by 

collective error it was significant for all the factors, 

indicating that the majority of interaction was linear 

in nature and forecast over the environments was 

possible (Satit et al., 2000 and Sarawgi et al., 2000). 

The variation in both liner trend and non liner trend 

relative to grain yield were significant, where it was 

corroborated by Kulkarni et al., (2000). Eberhart and 

Russell (1966) confirmed that a need for considering 

both the linear and non-linear trend in order to 

evaluate  yield and other parameters of stability of 

genotypes as well as both the linear regression 

coefficient and deviation from regression for 

phenotypic stability. The data on the three stability 

parameters including mean performance (xi), 

regression coefficient (bi) and deviation from 

regression (S2di) have been shown in the table 2 

relative to various factors.   

 

The divergence from regression for maturity was 

significant in the genotype 2 and 104 whereas 

genotype 130 showed approximately a unit 

regression and low S2di value. Four rice genotypes 

(4, 97, 173 & 347) and two checks exhibited 

significant deviation from regression for panicle 

number. However they showed no significant 

deviation from regression for Grain yield, days to 

flowering and plant height. It is difficult to generalize 

stability for all genotypes relative to all observation 

because the genotypes used in this study did not 

exhibit a uniform stability and response pattern for 

different observations. Eberhart and Russell (1966) 

indicated that if the observations were associated 

with high performance of yield so properly the 

selection of genotype only for yield will be effective. 

There was no significant correlation between 

regression (S2di) with mean performance (xi) and 

regression deviation (S2di) with regression 

coefficient (bi) and from this point in can be observed 

that these stability parameters might be under the 

control of different genes located on different 

chromosomes where it was confirmed by Reddy and 

Chaudhary (1991) and Singh et al. (1995).  

 

Based on observed results genotype 4 exhibited high 

stability of yield where the regression coefficient was 

near unity with low deviation from regression. 

Therefore the genotype 4 was superior to other and 

strongly recommended for planting at multi location 

trials at regions of Isfahan province.  

 

Based on Eberhart and Russell, 1966, (method of 

analysis of stability) when the yield of cultivars is 

more than total average, the regression coefficient 

equal to one and there is minimum deviation from the 

regression line that means there is stability in 

cultivar. Regarding to figure 1 as diagrammatic 

representation the genotype 4 presented a high 

performance in yield production, low deviation from 

the regression line and the regression coefficient 

nearby 1 so that it was superior among genotypes in 

terms of yield stability and recommendable for all 

environments. The genotypes 2, 88 and 268 presented 

average amount of three mentioned parameters so 

that they showed a considerable stability and suitable 

for favorable environments. From Table 2 the 

genotypes can be divided in to four categories as 

following: 

i. Genotypes with high mean, bi=1 and no 

significant difference in S2di are 

suitable for general adaptation, so that 
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they can be recommendable for all 

environmental conditions and they  are 

considered as stable genotypes where 

genotype 4 was included.  

ii. Genotypes with high mean, bi>1 with no 

significant difference in S2di are 

considered as genotype with average 

stability where genotypes 2, 88 and 268 

were included and they can be 

recommend for favorable environments. 

iii. Genotypes with low mean, bi< 1 with no 

significant difference in S2di are 

considered as genotype with low 

stability where genotype 97 and 173 

were included. 

iv. Genotypes with a few bi values with 

significant difference in S2di are 

unstable are considered as genotype 

with poor stability. 

 

Based on results in some genotypes the yield 

production was high as in genotypes 2, 4, 88,104 and 

268, but there was a high variance by various 

environments which is why those genotypes have 

average stability. The genotypes with high  yield and 

average yield stability are recommendable for 

favorable environments.  

Based on results genotypes 2, 4, 88,104 and 268 

produced high value of grain yield but the stability of 

them was varied. The rice genotype 4 not only 

exhibited a high grain yield over the population 

mean, but also the regression coefficient and 

deviation from regression was minimum so that 

genotype 4 was stable than other genotypes. The 

genotypes 2, 88,104 and 268 indicated moderate 

stability.   Thus, it is concluded that the rice genotype 

4 is ideally adaptable and stable and could be 

recommended for multi location of Isfahan province 

of Iran. 
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Table 1: Analysis of variance for stability performance for grain yield and associated traits in rice 

Sources DF Days to 50% 

flowering 

Plant height 

(cm) 

Panicle 

number 

Grain yield 

(ton/ha) 

Maturity 

Genotypes 12 24.46** 95.53** 27.09ns 1.75ns 58.29** 

Environments 4 1055.43** 1473.91** 836.47** 23.88** 62.57** 

Genotypes x environments 48 18.15** 54.36* 23.79* 1.84* 35.99** 

Env(linear) 1 308.05** 4665.61** 15.02ns 37.90** 2.43ns 

Pooled deviation 39 4.53 5.91 42.56 0.31 33.37 

Pooled error 195 10.55 25.61 15.19 1.24 15.83 

 * & ** Significant at P=0.05 and P=0.01 respectively when tested against pooled error. 

 

 

 

Table 2: Stability parameters for days to 50% flowering, plant height, panicle number and grain yield 

Genotypes 

Grain yield  

(T ha-1) 

Days to 50% 

flowering 
Maturity 

Plant height 

(cm) 
Panicle number 

Xi Bi S2di Xi Bi S2di Xi Bi S2di Xi Bi S2di Xi Bi S2di 

2 8.43 1.61 0.41 113 1.02 11.87 141 -0.87 301.35** 26 0.98 2.48 26 0.77 0.62 

4 8.36 1.49 0.02 116 0.77 0.21 154 0.39 2.78 27 1.00 0.98 24 1.12 97.15** 

6 7.52 0.99 0.27 116 0.92 5.91 153 0.50 8.79 23 0.78 16.59 29 1.42 11.06 

14 7.99 1.66 0.11 114 1.27 3.19 150 0.73 8.14 27 1.18 0.78 25 1.06 28.87** 

88 8.32 -0.61 0.05 114 0.85 6.07 152 1.29 5.98 25 1.25 12.51 28 0.81 8.64 

97 7.37 -0.11 0.58 113 0.26 8.39 150 -0.04 22.40 29 1.20 2.63 22 0.91 162.06** 

104 8.15 2.23 1.07 114 1.24 9.13 150 0.74 29.44* 26 1.09 8.91 28 0.81 9.16 

130 7.66 1.05 0.11 114 1.11 2.58 152 1.12 4.29 24 0.89 6.09 27 0.74 2.26 

173 7.16 0.72 0.19 114 1.08 2.99 150 0.84 6.20 27 1.14 0.62 30 0.99 83.12** 

213 8.30 1.50 0.84 115 1.20 0.90 150 2.41 3.70 28 1.01 4.11 32 1.10 46.63** 

268 8.07 0.75 0.10 113 0.89 5.54 150 1.61 21.89 25 0.85 0.77 28 1.35 3.82 

341 7.81 0.82 0.16 114 1.14 1.77 151 1.93 5.55 27 0.76 9.35 27 0.85 9.73 

347 7.93 0.87 0.07 114 1.24 0.25 150 2.29 13.30 25 0.84 10.99 31 1.06 90.10** 

* and ** significant at p- 0.05 and p-0.01 respectively, bi-regression coefficient and S2di-deviation from the 

regression 


