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               Abstract: Analysis of variance for the Brassica rapa genotypes evaluated using Eberhart and Russell model (1966) revealed that all genotypes possessed significant difference for various yield related traits. Estimation of genetic parameters over locations revealed that the environments were significant. Mean squares due to G X E interaction were significant for all the traits. The component analysis of environment (G X E) revealed significant mean squares for all the traits. Mean squares of linear and non-linear components revealed that environments (linear) were significant for all the traits and the significant mean squares for E + (G x E) for  all the traits arose due to environments (Linear) and linear response of the regression of the cultivars to environment. Stability performance of all the traits showed significant mean squares for pooled deviation which means prediction of stability could be precise and reliable. The good performance of different traits and their stability across the environment indicated that the genotype KBS-49 and KBS-33 were stable for almost all traits.
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 INTRODUCTION	
	  India holds a premier position in rapeseed-mustard economy of the world with 2nd and 3rd rank in area and production respectively. It is the third largest rapeseed-mustard producer in the world after China and Canada with 12 per cent of world’s total production (Gupta and Pratap, 2007).  It is grown on an area of 5.8 m ha with a production of 6.8 mt and an average productivity of 1.17 t ha-1(Anonymous, 2013). This crop accounts for nearly one third of the oil produced in India, making it the country’s key edible oilseed crop after groundnut and soybean. This group of oilseed crops is gaining wide acceptance because of adaptibility for both rainfed as well as irrigated areas and suitability for sole as well as mixed cropping. Being a major rabi (winter season) oilseed crop, it has greater potential to increase the availability of edible oil from the domestic production. 
	.  In the state of Jammu and Kashmir, brown sarson is the major oilseed crop cultivated on a large scale. During the year 2012-13, the crop was grown on an area of 0.67 lakh ha with a production of 5.32 lakh quintals and an average productivity of 7.94 quintals ha-1 (Anonymous, 2013). In addition to being cultivated under harsh wintery conditions, the constraints for achieving higher productivity of the crop include cultivation under sub-marginal conditions, non-availibility of adequate quantities of quality seed together with low adoption of management practices recommended for realizing higher yields. To achieve higher production and consequently change the edible oilseed scenario of the state, it is imperative to develop improved varieties with high yielding ability, high oil content and early maturity. Besides yield potential, the variety should also possess stability in its performance over a range of environments. Knowledge on the interaction and stability is foremost in breeding varieties for wider adaptation in adverse agro-climatic conditions. The aim of the breeding programme should be to develop genotypes that can withstand unpredictable transient environmental fluctuations.    
2.  Materials and methods
        The study was conducted during  rabi  2013-14 in three districts of  Kashmir valley viz., Anantnag, Pulwama and Kulgam. In each district two locations were selected to lay out the trials. 
2.1 Experimental material used	
            The basic material for the study comprised 10 genotypes of brown sarson (Brassica rapa L.) and each genotype was grown in a 3-row experimental plot of 3 metre length with inter and intra row spacing of 30 and 10 cm, respectively. The genotypes were evaluated using Randomized Complete Block Design (RCBD) with three replications across three random environments. The experimental fields were well prepared and all the recommended packages were adopted to raise a good crop. 
2.2 Quantitative data	
	The data for quantitative traits was recorded from ten competitive plants from each replication for various morphological, agronomical, yield and yield attributing traits to study stability performance over six random environments. Each selected plant were taken at random from each experimental plot in a replication and tagged for recording bio-metrical observations. Mean value of all characters and median values for days to flowering and days to maturity were worked out. 
	The observations were recorded on following characters:
 2.2.1 Days to 50% flowering
	It was recorded as the number of days taken from date of seeding to the stage where 50 per cent of plants completed the opening of first flower.
2.2.2  Plant height (cm)
	Plant height in centimeters was recorded from the base of each selected plant to the top of main raceme.
2.2.3  Primary branches plant-1
	The numbers of first order branches emerging from each plant were counted when the flowering was complete.
 2.2.4 Length of main raceme (cm)
	Length of main raceme in centimeters was recorded from the point where last primary branch emerges from the main raceme to the tip of the main raceme.
2.2.5  Number of siliquae on main raceme
	Total numbers of siliquae on the main raceme of the selected and tagged plants were counted at the time of maturity.
2.2.6  Number of siliquae plant-1
	All the siliquae on the selected and tagged plants were counted at the time of maturity.

2.2.7 Number of seeds siliqua-1
	Total number of   seeds  were counted from ten randomly selected siliquae in each tagged plant and average number of seeds siliqua-1 worked out.
2.2.8  Days to maturity
	It was recorded as the total number of days taken from date of seeding to the stage when the siliqua of the selected and tagged plants exhibited yellowing (physiological maturity).
2.2.9  1000-seed weight (g)
	The seeds of each selected plant from each treatment were thoroughly mixed and three random samples were drawn. 1, 000 seeds were then counted with the aid of electronic seed counter and weighed by an electronic balance to record 1, 000 seed weight in grams.
 2.2.10 Seed yield plant-1 (g)
	Total seed yield plant-1 was recorded in grams after weighing the total seeds from threshing each tagged plant separately and averaged to a single plant basis.
2.2.11 Oil content (%)
	Oil content was determined by NIR (Model CROPSCAN 2000G/20d00B). Three samples were drawn randomly from each treatment and average worked out for each replication.
2.3 Statistical procedures
	The qualitative data generated through participatory rural appraisal (PRA) was analyzed by using χ2-test. The data generated from replicated Grandmother Trials was analyzed through ANOVA.


3. Results :
	 Mean squares arising due to genotypes x environments (G  E interaction) revealed significant differences for all the traits, revealing that the genotypes were having, by and large, significant differential response to the changing environments. Component analysis of the environments + (genotype  environment) interaction [E + (G  E)] was significant for all the traits. Partitioning of this variation into linear and non-linear components revealed that the mean squares due to environments (linear) were highly significant for all the traits. The non-linear component arising due to heterogeneity, measured as mean squares due to pooled deviation was significant for all the traits viz., days to 50% flowering, plant height (cm), primary branches plant-1, length of main raceme (cm), number of siliquae on main raceme, number of siliquae plant-1, number of seeds siliqua-1, days to maturity, seed yield plant-1, 1000-seed weight (g) and oil content (%). These significant mean squares revealed presence of non-linear response of the genotypes to the changing environments (stability performance). The significant mean squares for pooled deviation confirmed contribution of non-linear component to total G  E interaction. The genotypes differed with respect to the stability for these traits making its prediction more difficult. However, comparing the magnitude of the linear component with that of non-linear component of mean squares, it was observed that the linear component i.e. environment (L) and genotype  environment (L) was many times higher than the non-linear component (pooled deviation) for all the traits.  These traits displayed significant linear and non-linear component, however, the relative magnitude of the linear component was many times higher than that of the non-linear component. It revealed that prediction of stability could be reliable, though it may get affected to some extent.
Table 2 :
Estimation of stability parameters and identification of suitable genotypes
	In the present study, the mean values and the stability parameter for the mean   number of days to 50 per cent flowering are presented in Table 2. The mean value ranged from 167.6 days (KBS-49) to 171.6 days (KBS-F) with a population mean (X) of 170.5 days. The differences in the mean performance were highly significant for all the genotypes. Estimation of the mean square deviation from the regression (S2di) was non-significant for all the cultivars except KBS-69 and KBS-40, indicating that the non-linear component (heterogeneity from regression) was equal to zero for other cultivars and thus, prediction of stability of this trait over the environments would be precise and more reliable. The linear regression values (bi) ranged from 0.63 to 1.62 and these values were non-significant (no deviation from unity) except KBS-49. All the cultivars showing non-significant S2di and bi were average in stability. These cultivars were as such poorly or well adapted to all the environments depending on their genetic makeup in relation to the test locations. For all the genotypes, the linear regression did not deviate significantly from unity (bi=1) and thus, had average stability and these genotypes were either poorly or well adapted to all the environments.
Plant height (cm)
	Expression of the mean plant height across different environments revealed that the tallest cultivar was KBS-49 (126.2 cm) and the shortest KBS-F (110.8 cm), with the mean plant height (X) of all the cultivars being 119.2 cm. The differences among the cultivars for this trait were significant. Estimation of the mean square deviations from the regression (S2di) was non-significant for all the cultivars except SBS-1 indicating that the heterogeneity from regression was equal to zero and thus prediction of performance for this trait for the cultivars in this study would be precise. The linear regression coefficient (bi=1) ranged from 0.75 to 1.63 and the values were non-significant for all the cultivars except KBS-49. All the cultivars except SBS-1 had non-significant S2di and thus were average in stability. These cultivars performed either good or poor in the environments depending on their genetic background.
   Primary branches plant-1
	The mean values ranged from 5.42 (SBS-1) to 6.89 (KBS-49) with the mean value (X) of all the genotypes being 6.18. Estimation of deviation from the regression (S2di) was non-significant for all the genotypes indicating that the non-linear component (heterogeneity from regression) was equal to zero and thus stability for other genotypes would be precise. The linear regression (bi) ranged from 0.48 (KBs-69) to 1.25 (KBS-33). The genotypes with non-significant S2di value, the bi values could safely be presumed to be equal to unity and thus, were average in stability.  
Length of main raceme (cm)
	The mean value ranged from46.02 (KBS-F) to 56.06 (KBS-49) with the mean (X) of all the genotypes being 51.07 cm. The non-linear component (S2di) was non-significant for all the genotypes indicating that the stability for these genotypes would be precise. The linear regression (bi) ranged between 0.68 (KBS-F) and 1.32 (KBS-49) and was found statistically non-significant. These genotypes were either poorly or well adapted to all the environments, depending on the mean of the genotype as compared to the population mean. The genotypes KBS-69, KBS-33, KBS-49, KBS-38 and SBS-1 were well adapted, and KBS-5, KBS-40, KBS-F, KBS-28 and KS-101 were poorly adapted to the average environments. The genotype KBS-49 with the maximum length of main raceme compared to general mean, and bi value greater than 1 could be grouped as specially adapted to favourable environments.
Number of siliquae on main raceme
       The mean number of siliquae ranged from 48.39 (KBS-F) to 57.67 (KBS-49) with the mean (X) of all the genotypes being 53.8 cm. The non-linear component (S2di) was non-significant for all the genotypes indicating that the stability for these genotypes would be precise. The linear regression coefficient (bi) ranged between 0.69 (KBS-40) and 1.69 (KBS-69) and was found statistically non-significant. These genotypes were either poorly or well adapted to all the environments, depending on the mean of the genotype as compared to the population mean. The genotypes KBS-69, KBS-33, KBS-69, KBS-38, KS-101and SBS-1 had higher mean values as compared to population mean and were well adapted to all the environments, and KBS-5, KBS-40, KBS-F and KBS-28 had less than the population mean and were poorly adapted to all the environments. The rest of the genotypes with non-significant S2di value, the bi values could safely be presumed to be equal to unity and thus, could be assumed to be average in stability. Number of siliquae plant-1
The genotype KBS-49 showed highest mean value (229.6) while KBS-F showed the lowest mean value (209.2) for number of siliquae plant-1 over three random environments with a mean value (X) of all the genotypes being 217.4. The non-linear component (S2di) was non-significant for all the genotypes indicating that the stability for these genotypes would be precise. The linear regression coefficient (bi) ranged between 0.68 (KBS-F) and 1.44 (KBS-69) and was found statistically non-significant. Taking into consideration the linear regression coefficient, it was observed that the bi values were non-significant (bi=1) and thus, the genotypes having non-significant S2di values were, by and large, average in stability. 

 Table 3 :
Siliqua length (cm)
Mean values for siliqua length ranged from 3.88 (KBS-40) to 5.02 (KBS-49) with a mean (X) of all the genotypes being 2.57 cm. The non-linear component (S2di) was non-significant for all the genotypes except KBS-38 indicating that the stability for these genotypes would be precisely predicted. The linear regression coefficient (bi) ranged between 0.62 and 0.95 and was found statistically non-significant except for the genotypes KBS-69, KBS-33, KBS-49 and KBS-28, it was statistically significant. The genotypes having non-significant S2di values were, by and large, average in stability. However, judging from the mean performance it was observed that the genotypes KBS-69, KBS-33, KBS-49, and KBS-5 had high mean value as compared to population mean and thus, were well adapted to all the environments, whereas KBS-28, KBS-40, KBS-F, KS-101 and SBS-1 had a mean value less than the population mean and thus, were poorly adapted to all the environments. The rest of the genotypes with non-significant S2di values, the bi values could safely be presumed to be equal to unity and thus, could be assumed tobe average in stability.
Number of seeds siliqua-1
              The mean value for the number of seeds siliqua-1 ranged from 14.78 (KBS-F) to 20.02 (KBS-49) with a mean (X) of all the genotypes being 17.52. The non-linear component (S2di) was non-significant for all the genotypes indicating that the stability for these genotypes would be precise. The linear regression coefficient (bi) ranged between 0.76 (KS-101) and 1.44 (KBS-69) and found to be statistically non-significant. Taking into consideration the linear regression coefficient, it was observed that the bi values were non-significant (bi=1) and thus, the genotypes having non-significant S2di values were, by and large, average in stability. However, judging from the mean performance it was observed that the genotypes KBS-69, KBS-33, KBS-49, KBS-5 and SBS-1 had high mean value as compared to population mean and thus, were well adapted  to all the environments, whereas,  KBS-38, KBS-40, KBS-F, KBS-28 and KS-101 had a mean value less than population mean and thus, were poorly adapted to all the environments. The genotypes KBS-49 had a maximum number of siliqua-1 compared to general mean, and bi value greater than 1 could be grouped as specially adapted to favourable environments.
Table 4 :
Days to maturity	
	The mean number ranged from221.7 (KBS-49) to 225.2 days (KBS-28) with a mean value (X) of all the genotypes being 223.7 days. The non-linear parameter (S2di) was deviating non-significantly from zero except in case of KBS-69 making it possible to predict stability across the environments. The linear regression coefficient (bi) ranged between 0.53 (KBS-69) and 1.32 (KBS-5) and was statistically non-significant. The bi values were non-significant (bi=1) and thus, the genotypes having non-significant S2di values were, by and large, average in stability. The genotypes KBS-69, KBS-33, KBS-49, KBS-38 and KS-101 matured earlier and these genotypes had mean value less than population mean and thus, were well adapted to all the environments, whereas, KBS-5, KBS-40, KBS-F, KBS-28 and SBS-1 matured late and had high mean value as compared to population mean and thus, were poorly adapted to all the environments..
   Seed yield plant-1 (g)
	The genotype KBS-49 had the maximum seed yield plant (6.68 g) while the minimum seed yield plant was shown by the genotype SBS-1 (3.52 g) respectively with a mean seed yield of 5.34 g plant-1. The mean square deviation from regression (S2di) was non-significant and thus, making it possible to predict the stability for these genotypes. The bi values were non-significant and were average in stability for this trait. The linear regression coefficient (bi) ranged between 0.77 (KBS-40) and 0.66 (KBS-49). 
1000-seed weight (g)
	Mean values for 1000-seed weight ranged from 2.70 (KBS-F) to 3.19 (KBS-49) with a mean (X) of all the genotypes being 3.04 g. The non-linear component (S2di) was non-significant for all the genotypes except KBS-38 indicating that the stability for these genotypes would be precisely predicted. The linear regression coefficient (bi) ranged between 0.51 and 0.84 and was found statistically non-significant except for the genotypes KBS-69, KBS-33, KBS-49 and KBS-28, it was statistically significant. The genotypes having non-significant S2di values were, by and large, average in stability. 



Oil content (%)	
	The mean oil content of the genotypes across the environment ranged from 37.27 (KBS-F) to 41.62 (KBS-49) per cent with a mean oil content of 39.52 per cent. The non-linear component (S2di) was equal to zero making it possible to predict stability across the environments and was non-significant for all the genotypes. The linear regression coefficient (bi) ranged between 0.57 (KS-101) and 1.21 (KBS-38) and was statistically non-significant except for the genotypes KBS-33 and KBS-49. The bi values were non-significant (bi=1) and thus, the genotypes having non-significant S2di values were, by and large, average in stability and were either poorly or well adapted to all these environments. The genotype KBS-49 with the highest oil content compared to general mean, and bi value greater than 1 could be grouped as specially  adapted to favourable environments.. 
4. Discussion
         Rapeseed and mustard is an economically important multipurpose oilseed crop globally and is one of the major contributors to yellow revolution in India. In India, oilseed Brassica occupies a prominent position next to soyabean. Brown sarson is a well known oilseed crop cultivated during rabi season in Kashmir valley. The farmers allocate the available land resources for the cultivation of brown sarson as per their requirement, besides other major rabi crops, particularly oats.  The crop is grown mostly on the marginal lands under rainfed or limited irrigation conditions and a number of biotic as well as abiotic stresses are responsible for low yield. Thus, for increasing productivity it is imperative to develop high yielding cultivars and genotypes suitable for cultivation under valley conditions which can perform better than the existing cultivars. Although, some of the cultivars have been developed in the recent past, notably KOS-1, KOS-101 and SBS-1, further efforts are required to develop cultivars with high yield potential and greater stability in order to increase both the production and productivity.                          
                             One of the most important advances in biometrical genetics during the past several decades has been the investigation, elucidation and understanding of genotype x environment interaction. Even though the importance of genotype x environment interaction was recognised well and these were known to be heritable (Jinks and Mather, 1955). The main efforts by the researchers were aimed to measure this G x E interaction, which helped to recognize well this interaction. It indicates that genotypes react in different ways if environmental conditions change and is of significance for breeders, official test stations and growers. Estimation of the genotype x environment interaction is an important consideration in plant breeding programmes, because it otherwise reduces the progress from selection in the target environment (Hill, 1975). For a cultivar to be commercially successful one, it must perform well across a range of target environments where the cultivar has to be commercially grown ( Bhandari et al. 2000). Since the genotype x environment interaction has a masking effect on the phenotype, some breeders have adapted to estimate the magnitude of this interaction so that, the precise estimate of stability could be obtained. In order to minimize this interaction, stratification of environments has also been used effectively. 
                          Stability in performance is one of the most desirable properties of a genotype for acceptability for commercial cultivation (Becker et al. 1988). The breeders aim to develop cultivars that are stable across a range of environments. Environments may be locations or years or combination of both. Eberhart and Russel (1966) preferred to measure the environment as deviation of mean of all the varieties at locations from the overall mean and recommended growing of a variety in number of environments representing a full spectrum of possible environmental condition. Partitioning of mean squares due to [ environment + (genotype x environment) ] interaction into three components namely; environments (linear), genotype x environment (linear) and deviation from regression (pooled deviation over all the genotypes ). An ideal genotype is defined as the one possessing high mean performance, with regression coefficient around unity (bi=1) and deviation from regression (S2di) close to zero. The linear regression is regarded as the measure of linear response of a particular genotype to the changing environment. If the regression coefficient (bi) is greater than unity, the genotype is said to be highly sensitive to environmental fluctuations but adapted to high yielding environments. If the regression coefficient (bi) is equal to unity, it indicates the average sensitivity to environmental fluctuations and adaptable to all environments. If the regression coefficient (bi) is less than unity, it indicates less sensitivity to environmental changes and if this is accomplished by a high mean value, then the genotype is said to be better adapted for poor conditions. The non-significant linear (bi) and non-linear (S2di) estimates average stability of genotypes across different environments, whereas significant bi and non-significant S2di values indicate stability to specific environments. However the significance of S2di estimate, irrespective of whether the corresponding bi estimate is significant or non-significant would suggest that the behavior of the genotype is unpredictable
5. Conclusion	
                    Analysis of variance model of Eberhart and Russell (1966) revealed that the   genotypes   possessed highly significant variability for all the traits viz., days to 50% flowering, plant height, primary branches plant, length of main raceme, number of siliquae on main raceme, number of siliquae plant-1, number of seed siliqua-1, days to maturity, seed yield plant-1, 1000-seed weight and oil content. The mean squares due to environments were also significant for all the traits indicating the environments selected were random and were different in agro-climatic conditions. Interaction of genotypes with the environment (G x E) were observed to be significant for all the traits, thereby revealing that genotypes performed differently for traits under study at different locations. Partitioning of (environment + (G x E)) interaction into environment (linear), G x E (linear) and pooled deviation revealed that mean square due to environment (linear) was significant for all the traits, which confirmed that significant differences existed between environments and had shown considerable influence on expression of traits under study. Similarly, G x E (linear)  was observed to be significant for all traits revealing that the behavior of the genotypes for these traits is predictable over environments and this has resulted from the linear function of the environmental component. The mean squares due to pooled deviation (non-linear) were significant for all the traits revealing that the non-linear component was important for these traits which contributed to total G x E interaction. Thus the genotypes differed considerably for stability for the traits under investigation over the environments. 
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Table 1: Analysis of variance for stability of different traits in Brassica rapa var. brown sarson genotypes over environments
	
Source of   Variation
	
d.f
	
Days tos 50% flowering
	
Days to maturity
	
Plant height (cm)
	
Primary branches /plant
	
Length of main    raceme
	
No. of siliquae on main raceme
	
No. of siliqua /plant
	
No. of seeds /siliqua
	
Seed yield /plant                   (g)
	
1000 - seed weight (g)
	
Oil content (%)

	Genotypes
	9
	10.231*
	40.285**
	71.006**
	0.203**
	35.723*
	38.512**
	101.217*
	7.722**
	0.725**
	0.032**
	5.139**

	Environment + (Genotypes × Environment)
	20
	1.166*
	0.246**
	0.218**
	0.002**
	0.127**
	0.192**
	0.230**
	0.244**
	0.001**
	0.010**
	0.124**

	Environment
	2
	0.514**
	2.178**
	1.821**
	0.012**
	2.227*
	2.816**
	3.126**
	3.021**
	0.018**
	0.023**
	1.241**

	Genotypes  × Environment 
	18
	0.124*
	0.206*
	0.102*
	0.013**
	0.022*
	0.016*
	0.016*
	0.014*
	0.010*
	0.002**
	0.013*

	Environment (linear)
	1
	1.132**
	3.243**
	3.414**
	0.015**
	3.021**
	4.123**
	4.433**
	4.002**
	0.024**
	0.052**
	2.622**

	Genotype × Environment (linear)
	9
	0.114*
	0.127*
	0.421*
	0.002*
	0.014**
	0.013*
	0.032**
	0.024**
	0.012**
	0.011**
	0.021**

	Pooled deviation (non-linear)
	10
	0.030**
	0.023*
	0.118**
	0.014*
	0.034*
	0.024*
	0.037*
	0.025*
	0.018*
	0.023*
	0.049*

	Pooled error
	54
	0.011
	0.025
	0.021
	0.031
	0.017
	0.028
	0.024
	0.016
	0.003
	0.006
	0.023


 (
*Significant at p=0.05
**Significant at p=0.01
)
	Genotype
	Days to 50% flowering
	     Plant height   (cm)
	Number of siliquae on main raceme
	 Number of siliquae plant-1

	
	Mean (X)
	bi
	S2di
	Mean (X)
	bi
	S2di
	Mean (X)
	bi
	S2di
	Mean (X)
	bi
	S2di

	KBS-69
	170.1
	1.11
	0.20**
	122.2
	1.04
	0.02
	57.65
	1.69
	0.035
	0.035
	220.7           
	1.44

	KBS-33 
	168.4
	0.72
	0.01
	122.8
	1.31
	0.01
	55.73
	0.92
	0.013
	0.042
	220.1             
	0.87

	KBS-49       
	167.6
	1.21*
	0.06
	126.2
	0.90*
	0.01
	57.67
	1.02*
	0.014
	0.036
	229.6              
	1.37

	KBS-38    
	170.2
	0.63
	0.03
	124.2
	0.76
	-0.01
	56.76
	1.18
	0.012
	0.038
	225.9             
	1.31

	KBS-5       
	168.8
	0.78
	0.02
	119.8
	0.89
	0.02
	49.79
	1.11
	0.014
	0.042
	214.8               
	0.93

	KBS-40    
	171.0
	1.01
	0.08*
	114.3
	1.63
	0.04
	49.06
	0.69
	0.008
	210.4
	0.75
	0.040

	KBS-F
	171.6
	1.62
	0.05
	110.8
	0.81
	-0.02
	48.39
	1.21
	0.009
	209.2
	0.68
	0.033

	KBS-28   
	171.1
	1.03
	0.21
	118.0
	0.94
	-0.02
	53.20
	0.85
	0.016
	215.1
	1.06
	0.040

	KS-101   	
	170.1
	1.44
	0.03
	113.5
	0.82
	-0.02
	54.36
	0.77
	0.010
	209.6
	1.08
	0.043

	SBS-1 
	170.6
	1.46
	0.04
	120.5
	0.75
	0.1*
	55.39
	0.79
	0.014
	219.1
	0.78
	0.038

	Mean
	169.95
	   -
	   -
	119.23
	  -
	   -
	53.8
	   -
	   -
	     -
	   -
	217.4                     

	SE(m)
	0.2
	   -
	   -
	0.1
	  -
	   -
	0.0644
	   -
	   -
	0.1235
	
	

	SE(b)
	    -
	  -
	0.6
	   -
	0.2
	   -
	    -
	0.12
	    -
	    -
	0.1
	    -




Table 2 : Estimation of stability parameters over different environments.




	Genotype
	Siliqua length
	Number of seeds siliqua-1
	     Primary branches  
               plant-1
	Length of main raceme (cm)

	
	Mean (X)
	bi
	S2di
	Mean (X)
	bi
	S2di
	Mean (X)
	bi
	S2di
	Mean (X)
	bi
	S2di

	KBS-69
	4.12
	0.70*
	-0.008
	18.66
	1.44
	0.002
	6.10
	0.48
	-0.0001
	0.010
	51.78
	1.10

	KBS-33 
	4.14
	0.66*
	-0.006
	19.18
	1.10
	0.021
	6.64
	1.25
	0.0019
	0.006
	54.06
	0.91

	KBS-49       
	5.02
	3.62*
	-0.008
	20.02
	1.19
	0.019
	6.89
	0.94*
	-0.0033
	0.016
	56.06
	1.32

	KBS-38    
	4.11
	0.82
	 0.037*
	16.11
	0.86
	0.019
	6.61
	0.95
	-0.0062
	0.010
	52.92
	1.21

	KBS-5       
	4.12
	0.72
	-0.007
	18.85
	0.89
	0.020
	6.32
	0.92
	-0.0017
	0.012
	48.82
	1.19

	KBS-40    
	3.88
	0.90
	-0.005
	16.27
	0.77
	0.018
	6.11
	1.01
	-0.0008
	0.019
	46.68
	0.86

	KBS-F
	3.71
	0.95
	-0.003
	14.78
	1.06
	0.020
	5.88
	1.20
	0.0001
	0.020
	46.02
	0.68

	KBS-28   
	4.04
	0.70
	0.004
	17.74
	0.88
	0.021
	6.40
	1.14
	-0.0007
	0.020
	51.01
	1.01

	KS-101   	
	4.00
	0.71
	0.001
	17.06
	0.76
	0.015
	5.51
	1.26
	-0.0012
	0.017
	51.02
	0.85

	SBS-1 
	3.99
	0.72
	-0.007
	17.53
	0.78
	0.018
	5.42
	0.91
	-0.0002
	0.018
	52.37
	0.86

	Mean
	4.11
	    -
	    -
	17.52
	    -
	   -
	6.18
	    -
	      -
	    -
	51.07
	  -

	SE(m)
	0.02
	-
	-
	0.06
	-
	-
	0.04
	-
	-
	0.045       
	-
	-

	SE(b)
	-
	0.21
	-
	-
	0.10
	-
	-
	0.10
	-
	-
	0.09
	-


Table 3: Estimation of stability parameters over different environments. (contd.)
Table-4: Estimation of stability parameters over different environments (contd.)	

	Genotype
	    Days to maturity
	Seed yield plant-1     
          (g)
	 1000-seed weight (g)
	Oil content (%)

	
	Mean (X)
	     bi
	  S2di
	  Mean (X)
	  bi
	 S2di
	 Mean (X)
	    bi
	 S2di
	Mean       (X)
	     bi
	  S2di

	KBS-69
	222.8
	0.53
	0.20**
	6.34
	0.88
	0.001
	3.13
	0.61*
	-0.009
	40.08
	1.20
	0.022

	KBS-33 
	222.6
	0.79
	0.03
	6.15
	0.90
	0.015
	3.12
	0.54*
	-0.005
	41.40
	1.11*
	0.018

	KBS-49       
	221.7
	1.28
	0.01
	6.68
	1.66
	0.019
	3.19
	0.51*
	-0.008
	41.62
	1.13*
	0.006

	KBS-38    
	222.8
	1.16
	-0.04
	6.53
	1.07
	0.002
	3.17
	0.73
	0.024*
	40.93
	1.21
	0.015

	KBS-5       
	224.8
	1.32
	-0.06
	5.64
	1.47
	0.011
	3.11
	0.62
	-0.007
	40.20
	0.81
	0.021

	KBS-40    
	223.9
	0.88
	-0.02
	5.41
	0.77
	0.004
	2.89
	0.81
	-0.004
	37.98
	0.73
	0.007

	KBS-F
	225.1
	1.22
	-0.07
	4.32
	0.96
	0.007
	2.70
	0.84
	0.002
	37.27
	0.85
	0.014

	KBS-28   
	225.7
	0.95
	-0.02
	5.12
	1.04
	0.002
	3.08
	0.60*
	0.004
	39.72
	0.72
	0.020

	KS-101   	
	223.4
	0.89
	-0.04
	3.67
	0.81
	0.001
	3.01
	0.61
	0.002
	37.90
	0.57
	0.026

	SBS-1 
	224.3
	0.88
	-0.02
	3.52
	0.79
	0.002
	2.99
	0.62
	-0.008
	38.12
	0.93
	0.029

	Mean
	223.7
	-
	-
	5.34
	-
	-
	3.04
	-
	-
	39.52
	-
	-

	SE(m)
	   0.1
	-
	-
	0.003
	-
	-
	0.01
	-
	-
	0.05
	-
	-

	SE(b)
	-
	0.3
	-
	-
	0.01
	-
	-
	0.21
	-
	-
	0.12
	-





