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A comparison of different stability models for genotype x environment interaction in pearl millet S. S. Pabale1 and H. R. Pandya (Received: 28 Jul 2010; Accepted: 04 Aug 2010)



Abstract: Twenty four genotypes (hybrids) of pearl millet were tested under eight environments in Gujarat. The models of Eberhart and Russell (1966), Perkins and Jinks (1968) and Freeman and Perkins (1971) applied to study genotype x environment interaction and were compared for their efficiency empirically. The genotypes GHB-788, GHB-832 and GHB-840 were observed as most stable and widely adapted over environments in all three models. On the basis of simplicity and computational convenience, Eberhart and Russell (1966) model was recommended. Key words: Stability models, adaptability, genotype x environment interaction, pearl millet. .



Introduction The performance of any crop variety is the resultant effect of its genotype and environment in which it grows. It is observed that the relative performance of different genotypes varies in different environments; there exists a genotype x environment interaction. This interaction is a result of changes in cultivar’s relative performance across environments, due to differential responses of the genotype to various edaphic, climatic and biotic factors (Dixon and Nukenine, 1997). Therefore, the analysis of genotype x environment interaction becomes an important tool employed by breeders for evaluating varietal adaptation.Choice of appropriate statistical models and their validation are fundamental steps which should precede any study of G x E interaction and analysis of stability. An early attempt to obtain measurement of the stability of individual lines was made by Plaisted and Peterson (1959), but their method becomes cumbersome when a large number of genotypes are tested. Recently breeders frequently employ joint regression analysis in the assessment and categorization of yield stability. It was originally Department of Agricultural Statistics, College of Agriculture, Junagadh Agricultural University, Junagadh362001, Gujarat, India.
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suggested by Yates and Cochran (1938) and modified by different workers viz. Eberhart and Russel (1966), Perkins and Jinks (1968) and Freeman and Perkins (1971) for use in breeding experiments. The regression of genotype on environment provides two simple measures of the genotypic changes to environments, namely, regression coefficient and deviation from regression slope. In all field trials, one has to choose the analysis of variance for testing the significance of varietal performance under the given set of conditions in which experiments are conducted. It is easy to conceive that calculation would be simple if we have a method which was based on the information available directly from such analysis of variance for estimating the stability of the variety. With these points in view, stability analysis models developed by Eberhart and Russell (1966), Perkins and Jinks (1968) and Freeman and Perkins (1971) were compared for their efficiency empirically, so that an efficient procedure could be recommended for the stability analysis. Materials and Methods An experiment was conducted with twenty-four hybrids of pearl millet viz., GHB-715 (G1), GHB-
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719 (G2), GHB-732 (G3), GHB-744 (G4), GHB-757 (G5), GHB-770 (G6), GHB-785 (G7), GHB-788 (G8), GHB-797 (G9), GHB-807 (G10), GHB-817 (G11), GHB-819 (G12), GHB-830 (G13), GHB-832 (G14), GHB-833 (G15), GHB-840 (G16), GHB-841 (G17), GHB-843 (G18), GHB-847 (G19), GHB-852 (G20), GHB-558 (G21), GHB-577 (G22), GHB-538 (G23) and MH-169 (G24) at eight different locations of Gujarat state viz., Jamnagar, Anand, Mahuva, Kothara, Sardarkrushinagar, Nanakandhasar, Amreli and Jam-khambhalia during kharif 2007. This experiment was carried-out in a Randomized Block Design (RBD) with three replications. The spacing was 60 cm x 15 cm and net plot size was 5.0 m x 2.4 m for all the environments. Data from all the locations were collected for grain yield and subjected to analysis of variance. Stability parameters were worked out according to Eberhart and Russell model (1966), Perkins and Jinks model (1968) and Freeman and Perkins model (1971). Eberhart and Russell's model: The methodology suggested by Eberhart and Russell (1966) was used for estimating three parameters of stability viz., mean ( Yi ), regression coefficient (bEi) and mean square 2



deviation [ S d i (E)] for each genotype. Perkins



and



Jinks’



model:



Three



stability



parameters viz., mean ( Yi ), regression coefficient 2



interactions (Table 1). This showed that genotypes did not differ only genetically but also some of these exhibited differential response to variable environments. The results indicated that the presence of ample genetic variability for grain yield and presence of genotype x environment interaction. The estimates of stability parameters obtained for grain yield data using three models viz., Eberhart and Russell's (ER), Perkins and Jinks' (PJ) and Freeman and Perkins' (FP) are presented in Table 2 and the correlations among them are shown in Table 3. In the table 2, Yi stands for mean grain yield of ith genotype; bEi, Bi and bFi are the regression coefficients for ith genotype as per Eberhart and Russell's (ER), Perkins and Jinks' (PJ) and Freeman and Perkins' model (FP), respectively. Similarly, 2



2



S d i (E) and S d i (F) represent mean square deviation from the regression under ER model and FP model, respectively. The mean grain yield ranged from 1473 kg (G24) to 2745 kg (G3), the differences being significant. The bEi and Bi were significant for G4 and G17. The genotype G4 exhibited high grain yield and was responsive to favourable environments (bEi > 1 and Bi > 0). While G17 gave lower yield than overall mean and was responsive to poor environments (bEi < 1 and Bi < 0). Further, genotypes G1, G2, G3, G6, G7, G10, G11, G13, G15, G18, G19, G20, G22, G23 and G23 deviated 2



(bi) and deviation from regression ( S d i ) were estimated using the methodology given by Perkins and Jinks (1968) in which a regression of G x E interaction on environmental index was obtained rather than regression on mean performance.



significantly from linearity as S d i (E)> 0 for these genotypes. These deviation from regression indicated that they were unstable genotypes and their performance was not stable in varied environmental conditions. On the other hand genotypes G3, G6, G11, G20 and G23 also deviated significantly from linearity



Freeman and Perkins’ model : The joint regression analysis proposed by Freeman and Perkins (1971) was carried out for obtaining



as S d i (F) were significant for these five genotypes and gave unstable performance over environments



three stability parameters viz., mean ( Yi ), regression coefficient (bFi) and mean square deviation from



studied. While comparing S d i (E) and S d i (F) values, many genotypes were skipped from significant deviation from regression as calculated from Freeman and Perkins' model (1971) and was very sensitive approach as compared to Eberhart and Russell's model (1966). Similarly, while comparing regression coefficient from all the three models revealed that regression coefficient calculated from bEi and bFi were very close as compared to Bi values for most of the genotypes, but test of significance of bEi and Bi gave same results.



2



regression [ S d i (F)] in which environment is completely independent of phenotype and giving correct partitioning of sum of squares due to different components. Results and Discussion The pooled analysis of variance for grain yield displayed highly significant differences among genotypes (G), environments (E) and G x E



2



2



2
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On the basis of grain yield performance (> average yield) and stability parameters (bEi = 1, Bi = 0, bFi 2



= 1, S d i = 0), the hybrid G8 (GHB-788), G14 (GHB832) and G16 (GHB-840) were considered as stable and widely adapted over all the environments. These results are in agreement with those reported by Shinde et al. (2002), Chikurte et al. (2003) and Yahaya et al. (2006). Correlation matrix showed that the ranking patterns for bEi and Bi were similar (r = 1.000) suggesting that both the methods (ER and PJ) were identical. The ranking pattern of genotypes using bFi values was also very close to the ranking pattern done under previous two models (r = 0.9655, Table 3). In ER model G4 had the highest regression value (bEi = 1.323) followed by G19 (bEi = 1.269), and G7 (bEi = 1.323) and the lowest bEi was observed for G24 (bEi = 0.652), whereas in FP model, G4 had the highest regression value (bFi = 1.358), followed by G7 (bFi = 1.288), and G8 (bFi = 1.243) and the lowest bFi was observed for G24 (bFi = 0.662). This showed that ranking pattern of genotypes on the basis of responsiveness in FP model was not similar to the ranking pattern in ER and PJ models and also the 2



S d i (F) showed predictable performance for all the genotypes barring G3, G6, G11, G20 and G23. It can be seen from the table 3, that bEi (r =0.8018), Bi (r =0.8018) and bFi (r =0.8145) were significantly associated with mean grain yield ( Yi ), while nonsignificant association of grain yield was observed with



2



2



S d i (E) and S d i (F). It was also observed that



2



S d i (E) was significant and positively associated with 2



bEi, Bi and bFi, while S d i (F) was positive but nonsignificant with bEi, Bi and bFi. The deviation observed between ranking patterns of genotypes (based on stability parameters) in FP model and other two models was primarily due to the fact that FP model used part of the experimental data (two replications in present study) and not full set of data as in ER and PJ models. FP model did not reflect actuality existing in the full set of data. Theoretically, FP model is sound but precision point of view ER and PJ are good. This study revealed the empirical association among all the three models.



The variation in sample size (replications) affected the estimates causing deviation in ranking pattern of genotypes in ER and FP models, very specifically 2



with reference to S d i estimates of both the models. Any estimate based on full set of data is more reliable and precise than that with partial data set. Therefore, it is advisable not to use FP model for stability analysis. It is concluded that ER model can be used for stability analysis. Luthra and Singh (1974) and Prajapati et al. (1998) also recommended ER model on the ground of simplicity and computational convenience. References : Chikurte, K. N., Desale, J. S. and Anarase, S. A. 2003. Genotypic x environment interaction for yield and yield components in pearl millet. J. of Maharashtra Agric. Uni., 28(1): 30-33. Dixon, A. G. O. and Nukenine, E. N. 1997. Statistical analysis of cassava yield trials with additive main effects and multiplicative interaction (AMMI) model. Afr. J. Root Tuber Crops, 3: 46-50. Eberhart, S. A. and Russell, W. A. 1966. Stability parameters for comparing varieties. Crop Sci., 6: 36-40. Freeman, G. H. and Perkins, J. M. 1971. Environmental and genotype-environmental components of variability VIII. Relation between genotypes grown in different environments and measures of these environments. Heredity, 27: 15-23. Luthra, O. P. and Singh, R. K. 1974. A comparison of different stability models in wheat. Theor. Appl. Genet., 45: 143-147. Perkins, J. M. and Jinks, J. L. 1968. Environmental and genotype – environmental components of variability III. Multiple lines and crosses. Heredity, 23: 339-356. Plaisted, R. L. and Peterson, L. C. 1959. A technique for evaluating the ability of selections to yield consistency in different locations or seasons. American Potato J., 36:381-385. Prajapati, B. H., Patel, N. M. and Khokhar, A. N. 1998. GxE interaction and stability analysis in pearl millet. GAU Res. J., 24 (1):62-66. Shinde, G. C., Bhingarde, M. T., Khairnar, M. N. and Mehetre, S. S. 2002. AMMI analysis for stability of grain yield of pearl millet hybrids. Indian J. Genet., 62(3):215-217. Yahaya, Y., Echekwu C. A. and Mohammed, S. G. 2006. Yield stability analysis of pearl millet hybrids in Nigeria. African J. Biotech., 5(3):249-253. Yates F. and Cochran W. G. 1938. The analysis of groups of experiments. J. Agric. Sci., 28: 556-580.
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Table 1. Pooled analysis of variance of grain yield in pearl millet Source of Variation Genotypes (G) Environments (E) GxE Error ** Significant at 0.01 probability level



DF 23 7 161 384



SS 57582749.4 480251169.2 78427463.9 54919138.5



MS 2503597.8** 68607309.8** 487127.1** 143018.5



Table 2. Estimates of stability parameters based on eight environments using various models for grain yield in pearl millet.



Genotypes G1 G2 G3



Yi 2328 2520



bEi 0.935 1.096



Bi -0.065 0.096



bFi 0.919 1.070



2



S d i (E) 66359.7* 108223.5**



2745 1.068 0.068 1.135 241238.1** G4 2732 1.323* 0.323* 1.358 33569.0 G5 1939 0.888 -0.112 0.913 -13994.1 G6 2250 1.145 0.145 1.163 299571.5** G7 2679 1.258 0.258 1.288 337250.6** G8 2709 1.170 0.170 1.243 39721.8 G9 2014 0.972 -0.028 0.956 39976.5 G10 2490 1.076 0.076 1.142 127555.5** 2052 0.915 -0.085 0.978 248755.5** G11 G12 1760 0.832 -0.168 0.837 4707.0 G13 2006 0.821 -0.179 0.782 71406.3* G14 2323 1.006 0.006 1.054 798.0 G15 2371 1.147 0.147 1.149 69746.8* G16 2331 0.839 -0.161 0.789 -515.0 G17 1994 0.707* -0.29* 0.735 37681.4 G18 2078 0.928 -0.072 0.931 58185.7* G19 2519 1.269 0.269 1.182 156991.5** G20 2318 1.131 0.131 1.086 184477.2** G21 2205 0.918 -0.082 0.894 10625.5 G22 2425 0.903 -0.097 0.868 84796.4* G23 1990 1.000 0.000 0.893 150759.9** G24 1473 0.652 -0.348 0.662 87982.3* C. D. at 5% 394 Average 2260 * Significant at 0.05 probability level, ** Significant at 0.01 probability level



2



S d i (F) -60681.4 -12375.8 369707.4** -6150.3 -22528.5 403894.5** 239213.1 -21937.0 64980.7 -736.3 307406.3* -41994.6 156714.0 27434.5 53712.4 -47649.6 -65385.2 -45149.3 166346.7 374871.1** -87216.2 16544.0 384656.5** 7335.6
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Table 3. Correlation matrix among various stability parameters for grain yield in pearl millet. bEi



Bi



bFi



0.8018** 0.8018** 0.8145** 0.2934



1.000** 0.9655** 0.4282*



0.9655** 0.4282*



0.4306*



0.1267



0.3506



0.3506



0.3012



Yi bEi Bi bFi 2 di



S (E) 2



S d i (F)



2



S d i (E)



0.8224**



* Significant at 0.05 probability level, ** Significant at 0.01 probability level



1298



























[image: Genotype x environment interaction for biometrical traits in ... - CiteSeerX]
Genotype x environment interaction for biometrical traits in ... - CiteSeerX












[image: Genotype x environment interaction for biometrical traits in ... - CiteSeerX]
Genotype x environment interaction for biometrical traits in ... - CiteSeerX












[image: A comparison of communication models of traditional ...]
A comparison of communication models of traditional ...












[image: A forecast comparison of volatility models: does ...]
A forecast comparison of volatility models: does ...












[image: Dynamic comparison of different types of slab tracks ...]
Dynamic comparison of different types of slab tracks ...












[image: A Comparison of New Factor Models]
A Comparison of New Factor Models












[image: Dynamic comparison of different types of slab tracks ...]
Dynamic comparison of different types of slab tracks ...












[image: stability of language features: a comparison of the wals ...]
stability of language features: a comparison of the wals ...












[image: Stability mechanism of cuboctahedral clusters in UO2+x]
Stability mechanism of cuboctahedral clusters in UO2+x












[image: A Comparison of Event Models for Naive Bayes Anti ...]
A Comparison of Event Models for Naive Bayes Anti ...












[image: Comparison results for stochastic volatility models via ...]
Comparison results for stochastic volatility models via ...












[image: STABILITY OF SIS AND SVIS MODELS WITH.pdf]
STABILITY OF SIS AND SVIS MODELS WITH.pdf












[image: How Would Different Models of Genetic Variation Affect ...]
How Would Different Models of Genetic Variation Affect ...












[image: (CPIC) Guideline for CYP2D6 Genotype and Use of ... - GitHub]
(CPIC) Guideline for CYP2D6 Genotype and Use of ... - GitHub












[image: A comparative study of different feature sets for ...]
A comparative study of different feature sets for ...












[image: A Tool for Text Comparison]
A Tool for Text Comparison












[image: A Long Pseudo-comparison of Premice in L[x]]
A Long Pseudo-comparison of Premice in L[x]















A comparison of different stability models for genotype x ...






genotype; bEi, Bi ... responsive to favourable environments (bEi > 1 and Bi. > 0). .... MS. Genotypes (G). 23. 57582749.4. 2503597.8**. Environments (E). 7. 






 Download PDF 



















 126KB Sizes
 26 Downloads
 204 Views








 Report























Recommend Documents







[image: alt]





Genotype x environment interaction for biometrical traits in ... - CiteSeerX 

average mean, Bi value more than unity and S2di value equal to zero. Therefore ... Mahto, R. N.; Yadava, M. S. and Mohan, K. S. 2005. Genotype x environment ...














[image: alt]





Genotype x environment interaction for biometrical traits in ... - CiteSeerX 

average mean, Bi value more than unity and S2di value equal to zero. Therefore, they were specifically adapted to high yielding environment. Stability of.














[image: alt]





A comparison of communication models of traditional ... 

and accordingly, how it impacts health care providers' communication of instructions ... ing health care executives currently use or plan on .... lines, the Internet, an Integrated Services Dig- ... col used for the study of virtual visits in home ca














[image: alt]





A forecast comparison of volatility models: does ... 

Mar 30, 2005 - We compare the models using daily DMâ€“$ exchange rate data and daily IBM returns. There .... Given a price process, pt, we define the compounded daily return by rt D logâŠ³ptâŠ² logâŠ³pt1âŠ², t D. R C 1,...,n. ...... data mining.














[image: alt]





Dynamic comparison of different types of slab tracks ... 

while the FEM the flexibility of the rail and the slab to be taken into account. ... software, which allows for the study of dynamic phenomena in a wide frequency ...














[image: alt]





A Comparison of New Factor Models 

âˆ—Fisher College of Business, The Ohio State University, 820 Fisher Hall, 2100 Neil ... Southern California, as well as the 2015 Arizona State University Sonoran Winter ..... in the q-factor model, although the difference is smaller, 0.081% versus .














[image: alt]





Dynamic comparison of different types of slab tracks ... 

available online at: ... while the FEM the flexibility of the rail and the slab to be taken into account. .... which involves the highest computational costs. .... interest, and these are uncoupled from the track dynamics by means of the primary and 














[image: alt]





stability of language features: a comparison of the wals ... 

probably refers to alignment in VPs). 2. Accusative alignment ..... features. Available online: http//email.eva.mpg.de/~wichmann/WichmannHolmanIniSubmit.pdf .














[image: alt]





Stability mechanism of cuboctahedral clusters in UO2+x 

May 20, 2008 - Color online a Cuboctahedral cluster COT-v incor- porated .... x = 2 VU âˆ’ IU. + IO + ... FIG. 2. Color online Defect concentrations of point oxygen.














[image: alt]





A Comparison of Event Models for Naive Bayes Anti ... 

Compare two event models for a Naive Bayes classifier in the context of .... 0.058950 linguistics. 0.049901 remove. 0.113806 today. 0.054852 internet ... 0.090284 market. 0.052483 advertise. 0.046852 money. 0.075317 just. 0.052135 day.














[image: alt]





Comparison results for stochastic volatility models via ... 

Oct 8, 2007 - financial data. Evidence of this failure manifests ... The main results of this paper are a construction of the solution to a stochastic volatility model .... There is an analytic condition involving the coefficients of the SDE for Y wh














[image: alt]





STABILITY OF SIS AND SVIS MODELS WITH.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. STABILITY OF ...














[image: alt]





How Would Different Models of Genetic Variation Affect ... 

genes, each with very small effects to a model based on the effects of a limited .... Model of Genetic Variation: As expected high accuracies were observed when ...














[image: alt]





(CPIC) Guideline for CYP2D6 Genotype and Use of ... - GitHub 

E-mail: [email protected]. Alternate email: [email protected] ..... (15) Bloomer, J.C., Baldwin, S.J., Smith, G.J., Ayrton, A.D., Clarke, S.E. ...














[image: alt]





A comparative study of different feature sets for ... 

8. (b). Fig 6. An illustration for computation of the row wise longestâ€“run feature. .... [1] A. Amin, â€œOff-line Arabic Character Recognition: the State of the Artâ€�, Pattern ...














[image: alt]





A Tool for Text Comparison 

The data to be processed was a comparative corpus, the. METER ..... where xk denotes the mean value of the kth variables of all the entries within a cluster.














[image: alt]





A Long Pseudo-comparison of Premice in L[x] 

Oct 23, 2015 - A Long Pseudo-comparison of Premice in L[x]. Farmer Schlutzenberg. Abstract. A significant open problem in inner model theory is the analysis of. HODL[x] as a strategy premouse, for a Turing cone of reals x. We describe here an obstacl


























×
Report A comparison of different stability models for genotype x ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















