153

A MODIFIED PROCEEDURE FOR IDENTIFYING
VARIETAL STABILITY

Nasrullah *)

Summary

An alternative method for identifying varietal stability was discussed. The procedure, based on a model similar
to that of Eberhart and Russell {1966) Yij =p;+ fiin + dij where Y;; the yield of the jth varety (i = 1,2, ..., V)
planted in the jth environment (j = 1, 2, ..., n} is regressed on [, the envirenmental index, was developed by selec-
ting an iudex of environment such that is is independent of Yij :
’ v
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Numerical example was given using data from experiments conducted in tidal swamp area in Kalimantan
(Soemartono, 1977). The two stability parameters are comparable and of identical ranks with those of Eberhart and
Russell. A noted difference is that the sum of squares of deviation from the regression is consistently larger than that
of Eberhart and Russell. It is understandably due to the exclusion of Yij from the environmental index.

Ringkasan

Dengan mendasarkan model serupa yang dipakai oleh Eberhart dan Russell (1966) Yij =pi+ ﬁilj + d i di
mana Yj; produksi varitas ke i (i = 1, 2, ..., v) yang ditanam pada keadazan lingkungan ke j j = 1, 2, ..., n}
diregresikan terhadap index lingkungan I, suatu cara lain untuk meninjau stabilitas suatu varitas tanaman
dikemukakan dalam tulisan ini. Prosedur ini meskipun masih menggunakan index lingkungan yang berdasarkan
pada produksi varitas yang diuji memenuhi asumsi pada analisa regresi, yaitu bahwa index lingkungan dipilih
sedemikian rupa sehingga bebas stokhastik terhadap Yij sebagai berikut :
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Cara tersebut diilustrasikan dengan menggunakan data penelitian daerah pasang surut di Kalimantan {Soemartono,
1977). Kedua index stabilitas menunjukkan ranking yang sama dengan index serupa dari Eberhart dan Russell. In-
dex stabilitas kwadrat penyimpangan terhadap garis regresi selalu lebih besar dari index yang sama dari Eberhart
dan Russell. Hal ini disebabkan oleh tidak dilkutsertakannya Yij dalam index lingkungan.

Introduction

It is often difficult to obtain valid conclusions from varietal trials carried
out over a wide range of environment. The confusion comes from the fact
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that when varieties are compared over a series of environments, the relative

rankings usually differ because varietal performance changes with the change

in environment. These changes are known as genotype x environment interac-

tions in biometrical analysis. Utz et al. (1978) presented a way to reduce those
_interactions in the analysis of varietal trials.

A number of authors (Finlay and Wilkinson, 1963; Eberhart and
Russell, 1966) have shown that in many such cases the performance of an in-
dividual variety can be expressed as a linear function of the environmental in-
dex. This regression provides two simple measures of the sensitivity of a
variety to environmental change : a) the regression coefficient, and b) the
deviation from regression mean squares.

The procedure violates the assumptions in regression analysis, because

_the yield of individual variety is also part of the environmental index, the
regressor. The present paper were aimed to provide an alternative method for
assessing varietal stability by selecting an environmental index which, though
still as a linear combination of the vield of the varieties tested, is independent.

Empirical Model

Let the model be

Yij = ui+ ﬁin + dij,i =1,2,....,v;i=12,...,n §))
where Yj; is the variety mean of the ith variety at the jth environment, u ; is
the mean of the ith variety over all environments, f3; 1s the regression coeffi-
cient that measures the response of the ith variety to varying environments,
dij is the deviation from regression of the ith variety at the jth environment,
and I is the environmental index. If I; is selected such that Z; I; = 0, then the

first stability parameter is a regression coefficient estimated in the usual man-
ner

. . 5. Yi3%5 | )
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with (n — 2) degrees of freedom and can be used to provide an estimate of
another stability parameter (3 ) :
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sk, = 2,6;, /(n-2)—s; /T 4)

where s. ? is the pooled error mean squares and r is the replication. Summing

equation (3) over all varieties gives a pooled deviation sum of squares with
v(n-2) d.f. '

On imposing a common slope f in the model, equation (1) becomes

Yy=p:.+BL+ B —PMHL + 4,
H + ﬁIj + £ Where E,; = (ﬁf_p) lj + du

-The estimate of § is
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and the sum square due to f is
. A (EiY LT3
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The sum of squares of deviations from the regression using the common
slope is : -
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with (vn - v - 1) degrees of freedom. The sum of squares dueto 8, | § =
Z ety —dy) |
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The appropriate analysis of variance is given in Table 1.

In essence, Finlay and Wilkinson (1963) and Eberhart and Russell (1966)
used site mean, mean yield of all varieties for each site, as an environmental
index.

I =L.Y. . /v-ZL. .Y,. =Y ., - Y
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Note also that Ej Bi/v (Ei 5 Yijlj)/(v Ej Ij)
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A desirable variety is therefore one with a high mean- (ii , unit regres-
sion coefficient (8, = 1.0) and the deviation from regression as small as
possible (s;' = 0).

The dr;wback of using site mean as a regressor is it violates regression
methodology assumptions. When an individual variety is regressed on the site
mean, the yield of that variety is the dependent variable, but is also part of
the site mean, the independent variable. The error of measurement in the in-
dependent variable is correlated with dependent variable. Nor and Cady
'(1979) avoided that inconsistency using multivariate statistical method by
taking the first principal component of independent measurements of the en-
vironment (Morrison, 1976). If we let I, = Zi=1 Y.,/(v — 1) as an en

u#i
vironmental index, [,; is independent from Y;;. The model now is

¥ ¥ = Myt BTt Oy (10)
and the estimates of regression coefficients
~ (Y.L, - ¥, (I, -1,
;. R Rl (1)
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replace equation (2). Equations (3), (5), (6), and (8) are replaced by
~ 2 %.{Y, .~ ¥, i, - 1I.)]? :
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The analysis of variance is like the one in Table 1 after appropriate
substitutions.

Numerical Example

The proposed procedure is applied to data of varietal trials conducted in
tidal swamp area in Kalimantan (Soemartono, 1977). Eleven high yielding
varieties were tested in eight environments, a combination of location and
year, The analysis of variance and the regression coefficients of each variety
along with those obtained using Eberhart and Russell’s approach are shown
in Table 2. It is evident that the relative rankings for both coefficients of
stability is comparable and identical. The sum of squares of deviations from
the regression for the ith variety of the proposed approach is consistently
higher than that of Eberhart and Russell. It was expected as the exclusion of
Y;; from the environmental index reduces the fitness of the regression and
eventually inflates the deviation.
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