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Comparison of Eberhart and Russell Method and GGE Method used for the Study

of the Yield Stability of Kamphaeng Saen Sugarcane Varieties
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ABSTRACT

The present research compared the methods of Eberhart and Russell and GGE method for their
ability to evaluate cane vyield stability of Khamphaeng saen sugarcane varieties. Data from twenty yield
trials of twenty sugarcane varieties grown in 20 Thailand locations were analyzed. A significant
difference of ANOVA of yield data of the 20 environments was observed only in GGE method. The GGE
method was more effective in evaluating G x E interaction than LR by Eberhart and Russell method.
From correlation coefficient study, GE scores of GGE method were related to cane yields calculated by
both data and ranking. The stability parameter of LR by Eberhart and Russell was not related to the
cane yield and GGE score. As GE score was calculated by using both cane yield and stability

parameter, the calculation of GE score was more important in cane yield than in yield stability.
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Table 1 Locations of yield trials

lutaandiaenaas Linear regression @335 Eberhart and Russell fil3tasnzsidu 69dl Y= p + G, + E;

+ GE,

Amphurs Provinces
Muang Mukdaharn
Muang Roi-et

Banleam Nakornratchasima
Nongsaeng Udonthani
Nonsaad Udonthani
Tamuang Kanchanaburi
Panomtuan Kanchanaburi
Kamphaengsaen Nakornpathom
Uthong Suphanburi
Nongyasai Suphanburi
Danmakhamtia Kanchanaburi
Jombeung Ratchaburi
Jombeung Ratchaburi
Chaum Petchaburi
Parnburi Prajoubkirikhan
Klongkung Kamphangpetch
Srithep Petchaboon
Takfa Nakornsawan
Panthong Chonburi
Muang Srakaew
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Table 2 Analysis of variance by Eberhart and Russell

Source of variances

df Mean square

total

varieties
Environment+VxEnv
Env(linear)
VxEnv(linear)
pooled deviations

pooled error

399 241
19 60.3***
380 22.2
1 6822.8

19 5
360 4.3
1140 8.2

* k%

,** significant at 5%, 1% and 0.1% level of probability, respectively
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Table 3 Analysis of variance by GGE

SOV df Mean square
Environment 19 1436.38**
Genotype 19 30.01**
Block/Environment 60 241.14*
GE Interaction 361 18.09**
Residual 1140

*** significant at 5%, 1% and 0.1% level of probability, respectively

Table 5 b value and b rank correlation among GE value, GE rank, yield and yield ranks

B value Order of b yield Order of yield

GE value 0.247 0.996**

Order of GE -0.015 0.989**
yield 0.206

Order of yield -0.013

*,** significant at 5%, 1% and 0.1% level of probability, respectively
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Table 4 Mean yield, yield ranks, regression coefficient score, regression coefficient ranks, GE score

and GE score ranks of 20 sugarcane varieties.

Mean Ranking by
yield Ranking by Regression Regression Summary ranking of

Genotype (ton/rai)  vyield coefficient  coefficient GE value GE

K88-92 16.1 ‘lab 7 1.287** 20 19.456 6
K95-84 ‘14.995bc 13 0.768* 19 -11.543 14
LK92-11 ‘14.873bc 14 1.001 2 -12.628 15
KK3 16.276ab 5 1.191 18 26.327 5
Kps94-13 16.783" 4 0.977 4 32.51 4
Kps00-58 15.688™"° 10 1.067 10 9.968 10
Kps00-92 15.693""° 9 0.868 17 12.432 9
Kps00-105 14.838" 15 0.956 5 -4.597 13
Kps00-129 ‘14.997bc 12 1.129 16 -2.513 12
Kps00-148 16.091" 8 1.056 8 18.286 7
Kps00-176 ‘13.745Cd 17 0.892 13 -24.174 16
Kps01-1-12 17.721° 1 1 1 49.313 1
Kps01-1-25 17.507" 2 0.928 12 44.453 2
Kps01-1-46 12.053° 19 0.978 3 -63.438 19
Kps01-3-5 15.142° 11 1.128 15 2,925 11
Kps01-3-15 11.952° 20 0.945 6 -66.985 20
Kps01-4-29 17.268" 3 0.944 7 39.403 3
Kps01-10-2 16.162" 6 0.941 9 16.96 8
Kps01-11-6 12.084d 18 0.879 14 -60.463 18
Kps01-41-5 ‘13.774Cd 16 1.068 11 -25.695 17

*** significant at 5%, 1% and 0.1% level of probability, respectively

2 different letters indicate statistically significant at 5% by Duncan
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