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Abstract

Twelve winter type rapeseed varieties of Brassica napus were evaluated at 10 different
locations in mild cold and cold regions of Iran for stability parameters of grain yield. Genotype x
Environment interaction was significant indicating the influence of environment on grain yield. The
linear component has major contribution towards differences in stability of genotypes. A top
yielding genotype SLM-046 was found a stable cultivar for grain yield. Genotypes Regent x Cobra
and A.W. are suitable for favourable environments, whereas PF-7045/91 and Eureka are suitable
for poor environment. Variety Cobra is unpredictable across the environments.

Introduction

Phenotypic performance of a genotype may not be the same under diverse agro-
climatic conditions. This variation is due to Genotype x Environment (GxE) interactions,
which reduces the stability of a genotype under diverse environments. Development of a
stable cultivar is the major goal of any breeding programme. Many models have been
developed to measure the stability parameters and partitioning of variation due to GxE
interactions (Finlay & Wilkinson, 1963; Eberhart & Russel, 1966; Shulka, 1972). The
model proposed by Eberhart & Russel (1966) is considered more appropriate to interpret
the stability statistics and is more commonly used for stability studies in different crops.
Yao & Xu (1994) studied adaptability and yield stability of rapeseed varieties and
revealed that variety x year interaction was greater than variety x location interaction.
They further reported that the yield stability depended on the stability and buffering
capacity of the yield components (siliquae/plant, seeds/siliqua and 1000-seed weight) and
interactions among them. Hussain ef al., (1996) evaluated eleven rapeseed-mustard
varieties in three seasons (1989-92) for stability of seed yield. Four varieties viz., M-27,
T-9, YST-151 and RSK-7 were found stable over the years. While studying the G x E
interaction in relation to combining ability in Indian Mustard, significant variances of
both GCA x Environment and SCA x Environment were found for yield components
(Ravi et al., 1997). They further reported higher estimates of non-additive x environment
interactions indicating that non-additive variance was more prone to environmental
variation. Dhillon ez ai., (1999) also reported significant G x E interaction in Indian
Mustard for all the yield components except oil percentage. The characters differed in
contribution of linear and non-linear components of G x E interaction. The genotypes
PBR-181, PBR-171 and PBR-91 were found stable for seed yield and important yield
contributing components. Rashid es al., (2000) indicated that heterogenity of regression
was highly significant. Genotypes KS-74 and CV-3 were relatively stable having b value
near to one and low deviation from regression. They further reported that regression
coefficient is the most useful stability statistics for selection of stable genotypes in
mustard. ]
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Rapeseed is a new crop in Iran, but its area has increased significantly within the last
two years. Iran has diverse climates in different regions. To maximize the rapeseed crop
in vast area there is a need to develop/identify stable genotypes, which can be grown
under a wide range of environments. Therefore, the objective of the present study was to
evaluate and identify the promising genotypes with wider adaptability in different climatic
conditions both in mild cold and cold regions of Iran.

Materials and Methods

Twelve rapeseed genotypes (Cobra, Shiralee, SLM-046, Darmor, Yanter, A.W.,
ACSN-1, Wotan, Ceres, PF-7045,91, Eureka and Regent x Cobra) received from diverse
sources were evaluated for seed yield performance at 10 different locations in mild cold
and cold regions of Iran during 1999 (Table 1). At each location the experiment was
conducted in a randomized complete block design with four replications. Four rows of
five-meter length were planted for each genotype with a row spacing of 50 cm.
Recommended doses of fertilizer were applied. The experiments were maintained
according to the recommended cultural practices. After maturity yield data were recorded
from the two middle rows of the plot and converted into tons/ha.

Analysis of variance for each location and pooled analysis over locations were
computed assuming replications and location effects as random and the genotypes were
considered as fix variable (Steel & Torrie, 1980). Seed yield stability parameters were
computed following Eberhart & Russel Model (1966). The mean of each variety was
regressed on the environmental index. Regression coefficients and deviations from
regression were calculated and used as parameters for evaluating the yield stability over
environments. A genotype, which has high mean yield, regression coefficient (b) close to
unity and deviation from regression (Sd”) near to zero, is defined as a stable cultivar.

Results and Discussion

Seed yield differences among varieties were significant at all the locations except at
Arak and Hamadan, where the differences were non-significant (Table 1). Highest
average seed yields of 3.305 and 3.304 t/ha were obtained at Broujerd and Hamadan
locations, respectively closely followed by Khoy (3.2 t/ha), Karaj (3.18 t/ha) and Sandaj
(3.16 t/ha). Tabrez and Zarghan were the lowest yielding locations with an average seed
yield of 1.41 and 1.49 t/ha, respectively. The highest seed yield of 4.15 t/ha was obtained
by SLM-046 at Khoy followed by Cobra (3.98 t/ha) at Kermanshah. The highest yielding
variety SLM-046 was also highest at Sandaj (3.64 t/ha) and Mashad (3.07 t/ha) locations,
whereas it was the second highest at Kermanshah (3.54 t/ha) and Tabrez (1.89 t/ha).
Cobra, which was the highest yielding variety at Kermanshah produced the lowest seed
yield at Karaj, Hamadan and Zarghan.

Pooled analysis of variance revealed significant GxE interaction indicating the
influence of environments on the yield performance of genotypes. Environment linear
variance was highly significant which indicates the genetic control of genotypic response
to environments (Table 2). Ravi et al., (1997), Dhillon et al., (1999) and Kirishnanand et
al., (1997) also reported significant G x E interactions for yield and yield components in
Indian Mustard and Indian Rapeseed, respectively. Analysis further revealed that the
stability of genotypes differed due to linear regression, as the deviations from regression
were non-significant. Similar findings have been reported by Khan et al., (1988) in
sorghum, Ahmad et al., (1996) in wheat and Ali et a/., (2001) in groundnut.
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Table 2. Pooled analysis of variance for stability of seed yield
in twelve rapeseed genotypes.

Source of variation DF Sum of Squares Mean Squares
Genotypes  (G) 11 5.030 0.458**
Environment (E) 9 233.477 25.942%*
Environment + (G X E) 108 73.110 0.677**
Environment (Linear) 1 58.371 58.371**
G X E (Linear) 11 0.843 0.077
Pooled Deviation 96 13.896 0.145
Cobra 8 3.280 0.410*
Shiralee 8 0.856 0.107
SLM-046 8 1.272 0.159
Darmor 8 0.616 0.077
Yanter 8 1.104 0.138
AW. 8 0.224 0.028
ACSN-1 3 1.792 0.224
Wotan 8 0.296 0.037
Ceres 8 1.120 0.140
PF-7045,91 8 1.256 0.157
Eureka 8 1.376 0.172
Regent x Cobra 8 0.704 0.088
Pooled error 360 70.922 0.197

* =P<0.05 ** =P<0.01

Table 3. Stability parameters for 12 rapeseed genotypes.

Genotype Ee:l;lhy;; 14 Variance j"./j). bi S*d R?

Cobra 2.618 1.2095 42.00 1.25** 0.4102* 0.70
Shiralee 2.795 0.6167 28.10  0.98** (.1074 0.85
SLM-046 3.050 0.6471 2637 097** 0.1585 0.78
Darmor 2.454 0.6773 33.53  1.06** 0.0772 0.9¢
Yanter 2.479 0.7243 3433 1.06** 0.1382 0.83
AW 2.807 0.6848 2948 1.11** 0.0284 0.96
ACSN-1 2.395 0.5395 30.66  0.79*%* 0.2244 0.63
Wotan 2.832 0.6214 27.83  1.04** 0.0368 0.95
Ceres 2.846 0.5754 26.65 0.91** 0.1401 0.78
PF-7045,91 2.624 0.5484 28.23  0.87** 0.1566 0.75
Eureka 2.429 0.5744 31.20 0.88** 0.1723 0.73
Regent x Cobra 2.890 0.7042 29.04  1.08** (.0884 0.89

According to Eberhart & Russel (1966) model a genotype is considered stable over
different environments if it has high performance, unit slope and deviation from
regression (Sd”) near to zero. The stability parameters in Table 3 indicated that the
regression coefficients ranged from 0.79 (ACSN-1) to 1.25 (Cobra). Varieties Shiralee,
SLLM-046 and Wotan have slope near to unity, non-significant deviation from regression
and above average yield responses indicating that these genotypes are stable cultivars
over the locations under study. Two other genotypes Regent x Cobra and A.W. has also
showed above average yield performance, but the regression coefficient are greater than
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unity indicating that these genotypes are suitable for favourable environments. Genotypes
PF-7045, 91 and Eureka has slope less than unity (bi<1) and below average performance
indicating that these genotypes are suitable for poor environments. Variety Cobra has the
highest value of regression coefficient (b=1.25) and significant deviation from regression
(0.412) indicating that it is not suitable for varying environments. Rashid et al., (2000),
Dhillon et al., (1999) and Wani (1992) also reported similar results while studying
stability of yield and yield components in Indian Mustard.

From these results it is concluded that the top yielding variety SLM-046 is a stable
cultivar with wider adaptability under varying environments in mild cold and cold regions
of Iran whereas, the second highest yielding variety (Regent x Cobra) is suitable only for
favourable environments. Variety Cobra was unpredictable across the environments due
to significant deviation from regression.
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