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Phenotypic stability in brinjal genotypes
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ABSTRACT

Brinjal is a popular day neutral vegetable crop, but it is somewhat thermosensitive. A temperature regime of 18 to 25 °C with
warm climate is desirable for successful brinjal production. Both higher and lower temperatures severely hamper fruitset.
Therefore, the performance of brinjal varieties varies throughout the different seasons in a year and also in different years.
Hence, breeders aim at developing stable varieties. Our objectives were to observe the genotype x environment interaction on
brinjal genotypes, estimate phenotypic stability of yield attributes and identification of genotype(s) with stable performance.
Twenty diverse genotypes were grown in three environments, namely, autumn-winter, 2013- ‘14, summer-rainy, 2014 and early
autumn-winter, 2015- “16 in randomized block design replicated thrice. Analysis of variance depicted significant variation in
the genotypes in addition to the environments. Significant G x E interaction were noted for fruit numberplant?, average weight,
length and girth of fruit and also plant height which also indicated the significance of both linear as well as non-linear
components. The stable genotypes were different for different traits, viz., Rajendra Baingan-2 and IIHR 562 (plant height), IC
261802, Arka Neelkanth, Pusa Purple Cluster (plant spread), Brinjal 71-19 (days to 50% flowering), BRBR-01 and 1C-261802
(days to first harvest), Punjab Brinjal-67, BRBL-04, Pusa Purple Cluster (fruit length), IC 261802, IC 89933, BRBL-01 (fruit
girth), Pant Rituraj and BRBL-01 (number of fruits/plant), and BRBL-01, BRBL-04 and Punjab Brinjal-67 (for yield per plant
and total yield). From this investigation BRBL-01, BRBL-04 and Punjab Brinjal-67 were identified as the most promising stable
genotypes, and these could be cultivated throughout the year and also used in breeding programmes for developing stable
varieties.

Keywords: Agronomic traits, brinjal, G x E interaction, stability.

One of the most popular crops of the world, brinjal
(Solanum melongena L.) also called eggplant in the UK
due to its small white egg shaped fruits, and aubergine
in the United States, and is one of the foremost important
vegetable crop of India also, grown in diverse climatic
zones of the country except higher altitudes. India has a
rich diversity of the crop, being the origin place of the
crop besides being the second largest brinjal producing
country with an area of 0.73 million ha, production of
12.801 million tonnes and productivity of 17.5 metric
tonnes ha, respectively (Anonymous, 2018). The crop
requires a long and warm growing season with range of
cardinal temperature 18 to 21 °C for a good yield (Nath
et al., 2008). Despite being cultivated throughout the
year in most parts of India, the available varieties produce
poor yield in summer the chief reason being the
prevailing high temperature, often coupled with with
strong wind, which has adverse effect on fruitset (Singh
and Kalda, 2000). Lower temperatures are equally
detrimental to fruitset. The performance of the same
variety shows marked difference when cultivated during
summer and autumn-winter season (Pandit et al., 2010).
Most of the available brinjal varieties of India are unable
to deliver their potential performance due to the
environmental shock. The real performance of any
cultivar is controlled by its genetic constitution
(genotype), available environment and interaction
between genotype and environment. It is extremely hard
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to manage environmental conditions so researchers target
to reduce the effects of its interaction with genotype
(Basford and Cooper, 1998). It seems easier because
some of the available genetic stock show minimum
genotype-environment interaction (G x E). Genotype x
environment (GxE) interaction is essential criteria to
judge the adaptability of existing varieties and advance
breeding lines. The occurrence of GxE interaction
shrinks the association between phenotypic expression
and the genotype, and hence the genetic potential is often
misjudged that changes the relative ranking of the
genotypes in changing environments (Kang, 1990). To
achieve stable varieties, recent breeding programmes
focus to minimise the contribution of G x E interaction.
In this reference, evaluation of varietal trials is being
carried out at different locations to create a wide range
of environments to identify high yielding stable varieties.
Even though for same location, phenotypically stable
genotypes are of great importance due to fluctuations in
environmental conditions from year to year or season to
season. The model of Eberhart and Russell (1966) to
estimate stability of any genotype is based on two
parameters, viz., the slope of the regression line and the
sum of squared deviations from regression. Unit
regression (b, = 1) and least deviation from linearity of
regression slope ( S?= 0) yielded a stable genotype.
Considering the importance of above approaches and
this model, a study has been carried out to screen out
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phenotypically stable brinjal varieties for different
seasons.

MATERIALS AND METHODS

The field experiment was conducted with twenty
diverse brinjal genotypes at Vegetable Research Farm,
Bihar Agricultural University, Sabour, Bhagalpur , Bihar
in the heart of eastern Indo-Gangetic plains, having
extremely hot and dry summer, severely chilly winter
and moderate precipitation. Twenty genotypes of brinjal
including popular varieties, breeding lines, indigenous
collections collected from different institutes or
developed and maintained at Bihar Agricultural
University, Sabour were planted in three seasons, i.e.,
autumn-winter, 2013-’14, summer-rainy, 2014 and early
autumn-winter, 2015-’16 in randomised block design
replicated thrice. For autumn-winter 2013-’14, seeds
were sown in mid August and transplanted in mid
September of 2013. For summer-rainy season, 2014
seeds were sown in March and transplanting was carried
out in April, 2014, while for early autumn-winter, 2015-
’16 season, sowing was done in first week of July and
transplanting in first week of August, 2015. A spacing
of 60 x 60 cm was maintained and standardised agro-
techniques to raise a good crop were followed. For data
recording, five randomly selected plants per plot leaving
out the border ones in each replication were tagged and
numbered. Observations were recorded for a number of
traits however, only twelve key agronomic traits were
considered for this study.

Analysis of variance for randomised block design of
the recorded data was carried out as per the method of
Panse and Sukhatme (1967). The analysis of stability
parameters was estimated as per Eberhart and Russell
model (1966), which used three parameters, viz., mean,
linear regression and mean square deviation from linear
regression to define the stability of genotypes. Pooled
analysis of variance for stability model was carried out
by using means for different traits of the genotypes under
different environments according to Fisher (1946).

RESULTS AND DISCUSSION

Analysis of variance for the traits in each season
revealed ample variation among the genotypes in each
season for every character excepting primary branch
number per plant. These imply genetic difference among
the twenty genotypes and there was sufficient scope to
select promising stable genotypes (Mohanty, 2001).
Pooled ANOVA for stability model (Table 1) showed
that the variance for environment were significant for
every trait. This justified necessity of carrying out the
investigation since environment exerted influence on the
performance of the genotypes. However, genotype x
environment was significant every characters under study
apart from primary branch number per plant. This was
indicative of sufficient interaction among the genotypes
and environment affecting phenotypic expression. The

J. Crop and Weed, 15(3)

variance due to linear component of environment was
significant for all the attributes under study that point
out to additivity of the environmental effects. The
significant variance due to environment plus genotype x
environment interaction denoted that the environmental
condition of different seasons and years and the
genotypes considerably interacted. These findings find
accordance with Sivakumar et al. (2015), Bora et al.
(2011), Suneetha et al. (2006), Krishna Prasad et al.
(2002), Mohanty and Prusti (2000), Srivastva et al.
(1997), Vadivel and Bapu (1989), Yusufzai (1989), Sidhu
(1989) and Singh et al. (1985). The linear components
of genotype x environment interaction were found to be
highly significant for all the traits except number of fruit
length, fruit girth and number of primary branches per
plant. Significant pooled deviation was observed for all
characters with exception of primary branch number per
plant and fruit number per plant pointed out at the
contribution of digression from linear regression towards
the variation in the stability of genotype (Krishna Prasad
etal., 2002) and indicative of predominance of non-linear
component of G x E interaction (Rai et al., 2000 and
Chaurasia et al., 2005).

The season of growing the twenty genotypes,
demarcated by the different dates of transplanting them,
had overwhelming influence on most of the characters,
while on few characters like primary branch number per
plant, it was least. Ratnavathi et al. (2005) and
Revanappa and Kajjidoni (2004) also reported effect of
growing season on phenotypic expression. In summer-
rainy season, the mean values for all the growth and yield
attributes were low, while 50% flowering and first
harvesting were delayed. Besides, this season also
recorded the lowest environmental index for all traits
(Table 2), thus indicative of the most unfavoured time
of brinjal growing. The environmental index was found
to be maximum, for most yield and its attributing traits,
in autumn-winter season, suggesting that this season with
August transplanting is most suited for brinjal cultivation.
Primary branch number per plant seemed not impacted
by the environment. Earlier reports of Vadodaria et al.
(2009) are comparable with our findings.

According to the mathematical model of stability by
Eberhart and Russell (1966), the genotype x environment
interaction of any genotype has been partitioned into
two parts, i.e., slope of the regression line and deviation
from it. A genotype was considered stable when having
regression coefficient was unity (b,= 1) and there was
least deviation from regression line (S 7 =0), and it was
supposed to be suited for all conditions, and referred to
as average responsive. However, the mean value was
also taken into account and the genotype should possess
desirable mean value also. Any genotype with b, > 1
was considered highly responsive, i.e., suitable for
favourable environment, whereas those possessing b, <
1 was called low responsive, i.e., suitable for
unfavourable situations. High and desirable per se
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performance of the genotype over different environments
was also an important consideration for ranking it as
better and stable genotype.

None of the genotypes showed stability for all of the
eleven quantitative traits subjected to stability analysis.
In fact, different genotypes were found to be stable for
different characters under study (Table 3).

Out of the 20 genotypes, only two, viz., IIHR-562,
ranked 1 and Rajendra Baigan-2, ranked 2, exhibited
desirable per se performance, average regression and
least deviation from regression line, and hence
considered stable for plant height. Swarna Mani, BRBL-
02 and 1C-261802 exhibited regression coefficient
significantly greater than unity, and hence may be
referred to as high responsive, that is, fit for favourable
condition. Nurkee, Punjab Brinjal-67, BRBL-01, BRBL-
04, Brinjal 71-19 and BRBR-01 showed regression
coefficient lesser than unity and may be called low
responsive, which is suited to unfavourable condition.

For plant spread, Pusa Purple Cluster, Arka
Neelkanth, BRBL-02, 1C-261802 and BRBL-07 were
identified as the stable genotypes over all the
environments. The genotypes suited for favourable
condition were Pusa Shyamla, Muktakeshi, BRBR-01
and Pant Rituraj, while those for unfavourable condition
were BRBL-07, IIHR-562 and Brinjal 71-19.

Two genotypes, Arka Neelkanth and 1C-89837 were
found to be stable with desirable per se performance for
days to first flowering. 1C-89933, Swarna Mani, BRBR-
01, Muktakeshi and Nurkee were average responsive.

Brinjal-71-19 was the only genotype stable in respect
of days to 50 % flowering with mean value lesser than
the overall mean since for earliness lesser value is
desired, while Muktakeshi and Swarna Mani were also
average responsive, but possessed higher mean value
than overall mean, which is not desirable for days to
50% which contributes towards earliness. The genotypes
IC- RCMBL-04, 261802, Rajendra Baigan-02 and IC-
89837, could be recognised for favourable environment
while BRBL-01, BRBL-07, Pant Rituraj and 1C-89933
could be identified for unfavourable environment.

IC-261802 and BRBR-01 were identified as highly
stable with desired per se performance for days to first
harvest. On the other hand, BRBL-04, RCMBL-04, Arka
Neelkanth and Pusa Purple Cluster were found to be
high responsive while, IHR-562 and BRBL-02 low
responsive.

BRBL-04, Punjab Brinjal-67, Pusa Purple Cluster
and Muktakeshi were identified as stable for fruit length.
On the other hand, RCMBL-04, Arka Neelkanth, BRBL-
02, Pusa Shyamla, Nurkee, Rajendra Baigan-2 and
Brinjal 71-19 were identified as suitable for favourable
environment, while BRBL-02 and BRBL-07 for
unfavourable environment.

Four genotypes were identified as stable for fruit
girth, i.e., BRBL-01, 1C-89933, IC- 261802 and Arka
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Neelkanth. The high responsive genotypes were Swarna
Mani, 1C-89837, RCMBL-04 Muktakeshi, BRBL-07
and Pant Rituraj while the low responsive ones were
were Brinjal 71-19 and BRBL-01.

None of the genotypes were found stable for average
fruit weight. BRBR-01, Pusa Shyamla and 1C-89837
could be identified as average responsive genotypes (b,
nearer to unity), but none had desirable mean or non-
significant deviation from regression.

For number of fruits per plant, the stable genotypes
were BRBL-01 ranked first followed by Pant Rituraj.
Muktakeshi and BRBL-04 could be identified as average
responsive genotypes, while RCMBL-04, 1C-89933 ,
Pusa Purple Cluster, Nurkee , Pusa Shyamla and Punjab
Brinjal-67 suited for favourable environment and IIHR-
562 and BRBL-02 for unfavourable environment.

For yield/plant, only four genotypes, i.e., BRBL-01
BRBL-04 and Punjab Brinjal-67 could be identified as
highly stable, whereas 1C-89837 achieved lower yield
than overall mean despite having regression coefficient
of unity and least deviation from regression line and
hence not identified as stable genotype. The average
responsive genotypes were BRBL-01 and Muktakeshi,
while RCMBL-04, 1C-89933, Brinjal 71-19, Rajendra
Baigan -2, Pant Rituraj and BRBL-07 could be identified
as high responsive and BRBL-02 as low responsive.

For total yield, genotypes BRBL-01 (with mean yield
432.88 q hat), BRBL-04 (mean yield 320.22 g ha*) and
Punjab Brinjal-67 (mean yield 283.99 g ha™) could be
identified as good stable genotypes possessing high mean
yield, whereas, Muktakeshi and 1C-89837 with lesser
mean yield than overall mean yield could not be
identified as stable genotypes, though it fulfilled the other
criteria for being stable variety. On the other hand,
BRBR-01 was found to be average responsive. Swarna
Mani, Pant Rituraj, IC-261802, Brinjal 71-19, Rajendra
Baigan -2, 1C-89933, RCMBL-04 and BRBL-07 could
be identified as suited to favourable environment while
BRBL-02 and Pusa Purple Cluster for unfavourable
environment.

Several researchers worked on brinjal for
determining phenotypic stability of different genotypes
of brinjal at different locations and identified different
genotypes stable for different traits (Suneetha et al.,
2006; Vaddoria et al., 2009; Bhusan and Samnotra,
2017).

Based on the major yield and attributing traits,
BRBL-01, BRBL-04 and Punjab Brinjal-67 could be
identified as the most promising and stable genotypes
that could be grown in different seasons. These genotypes
may be used recommended for growing year round in
the middle Gangetic plains of India. They may also be
further utilized in breeding programmes for developing
stable varieties.
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