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AADAPTA’I‘ION OF SUNFLOWER VARIE’I‘IES .

CU'LTIVA’I‘ED IN DIFF‘ERENT ENVIRONMENT S

Stabllxty performance of some vamehes in

:very different environmental conditions is of in~

terest both for agronomists and plant breeders,
When wvarieties of a crop are.compared over

" different environments their relative rariking is

usually different, which makes.it difficult to de-
monstrate the 51gn1f1cant superiority of any varie-
ty. Genotype- environment interaction is caused
by different . reactions of genotypes to changes

“in the soil climatic and weather conditions,

Various procedures have been proposed, to
reduce genotype-~ environment interactions. Two
of the more important procedures are: (a) ‘strati-

‘fication of-the environments based on environ-

mental dlfferences such as rainfall distribution,
soil types, temperature and altitude gradients,

(b) sSelection of more stable genotypes that inter-
act less with the environments in which they are
to be grown, i.e., development of varieties pos-
sessing general adaptability.

Adaptabmty of different genotypes can be
studied by:

1. Measurement of genotype—envmonmental
interaction in a combined anatysis of variance
of the data obtained from wvarietal performance.
in several environments and years,

2. Estimalion of the regression coefﬂcxent
for average performance of each wvariety on the
environmental index where the index for each
environment is the average performance of all
genotypes in that environment.

A lthough the first method has been used by
various workers (G.F. Sprague and W.T. Fede~
rer, 1951; F. Yates and W,C., Cochran, 1938), =~

it ‘lacks .precision and is difficult to use when
large number of genotypes are being tested. To
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overcome these difficuities, the regressmn me-
thod- was proposed by Yates and Cochran in
1938 and was adopted by different investigators
(B. Ehdai, 1975; K.W. Finlay and G.N. Wilkin-
son, 1963). In this method the adaptation of va-
rieties are studied by the use of a two dimen-
-sional scatter diagramme with mean yield and
regression coefficient as coordinates for each
variety, The types of response for d1fferent va-
rieties are as follows,

ia) Population mean has a slope, b = L

b) b = 1.0 indicates average stability and
when associates with low mean yieldy the varie- .
ty is poorly adapted to all environments,

{c) b > 1,0 describes varieties more sensitive
to environmental changes and that are adapted
to high yielding environments,

(d) b ¢ 1.0 indicates relative msenemvﬂ.y to
environmental changes and such varieties that

 are specially adapted to low yleldmg environ-
ments,

Regression method was further developed by
Eberhart and Russell in 1966. They'deﬁned a
- stable genotype as one with b = 1 and s2d rep-
resents the mean squares of the devxatxon from
regression,

~The method proposed by Eberhart and Rus-
sell was applied in this study to learn about the
’adaptabllﬂ:y of 15 different sunflower vane‘ues
- grown in different parts of Iran.

Data obtained from sunflower yield trials con-
ducted by the Institute of Seed and Plant Impro-
vement were used in this study. Fifteen sun-
flower varieties. VNIIMK 893l Mayak, NS-Pere-

dovik, NSP-317, NSP~-61, Chernyanka, Armavirsky,

VNIIMK 6540, Record (Blit), Record (Certified),
Orizent, Hybmd 52, Hybmd 53, Louch and:Arma-
virets, were Compared in. Karaj, Dashte Naz,
Gorgan and Moghan for 3 years. Complete ran-
.dom1zed block design with 5 replications was
used for all trials, Each plot consisted of 6
‘rows, 6 meter long and- 60 centimeters. apar*t
and only 4 middle rows were harvested. “Rhe
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data obtained on grain yieldfha, oil percentage

and total oillha were under consideration, The

mean performance of all varieties at each site -
and for each season provides a numerical '
grading of sites and seasons and- 1s used as

an index for any environment,

For each variety a linear regression of indi-
vidual performance on the mean ‘per'f,ormance of
all varieties for each  environment, as well as
the deviation from regression, szds was comput- -
ed. A combined analysis of variance was per-
formed for each character to learn about the
differences between genotypes and environments,
as well as deviation from regression for all va-
rieties under study. Moreover, regression coef-
ficients were also computed for each: variety,

‘Mean squares from analysis of variance per-
formed on seed yield, oil percentage and total
oil vield of wvarieties grown in different environ-
ments are shown in Table 1. Significant diffe-
rences were observed when varieties, environ-
ments and varieties in different environments
were compared, Variety-environment interaction
was s1gmf1cant for all characters and indicates
differences in thie performance of varieties under
different environmental conditions.

The data obtained suggest the following con-
clusions:

1. Hybrids 52 and 53 as well as VNIIMK
6540 were higher in grain vyield and total oilfha
whereas Armavirets and Chernyanka were lower
as compared to other varieties, Majak and Ar-
mavirets with an average of 47.4 and 44.1% of
oil produced the highest and lowest percentage
of oil, respectively,

2. The average grain yield of NSP-317 Ori-
‘zent, Mayak and NS-Peredowk was about the
average of all varieties in ‘each environment and
‘their regression coefficient: was about L0, indi-
cating average stability and adaptability. Hybmd
52 with regression coefficient of 1.0, yielded
more than the average of other varieties, show-
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ing average stability and eood general adapt-
ability, whereas averagely stable . Chernyanka
produced lower mean yield and showed poor
general adaptability.

~ VNIIMK 893l Hybrid 53 and Armavirsky with
a regression coefficient above 1.0 showed more
sensitivity to.changes of environment. They are
expected to perform well in -good environments
and are recommended for areas with more fa-

‘vourable conditions. On the other hand, Louch

and Armavirets with a regression coefficient
less than 10 showed less sensitivity, These two
varieties can be recommended for poor envwon-
mental conditions,

'VNIIMK 8931, NSP-61, N S-Peredovik w1th

b = 1,0 showed more sensitivity for their oil per-
. centage., There were less fluctuations in oil per-

centage in other varieties with a regression coéf-
ficient of 1.0 and they showed average stability
for this quantitative character.,

NSP-317," Record (Blit, & Cer’t.)Mayak,
Orizent and Chernyanka are considered to have
average stability and general adaptability for
their total oil vield, whereas Hybrid 52 showed
average stability with good general adaptability.
VNIIMK 6540, Hybrid 53, NS-Peredovik, VNIIMK .
8931, NSP-61and Armawrsky with a regression
coefficient above 1.0 showed more sensitivity for
their total oil yxeld and can be. recommended for
more suitable anvironments,

Louch wvariety for its grain and oil yield and
oil percentage and Armavirets for its total
grain and oil yield are considered to: have poor
general adaptability and are recommended for

‘the area thh less favourable conditions,
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