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Studies on stability parameters for yield and its components in onion
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ABSTRACT

Genotype-environment interaction is very important to the plant breeders in developing improved varieties.
The present investigation was carried out at the National Horticultural Research and Development Foundation,
Nashik, Maharashtra during three consecutive years (2008-11) along with Agrifound Light Red, Agrifound White
and NHRDF-Red as checks in randomized block design with three replications. The aim of the study was to
identify the suitable and stable genotypes for Rabi season with higher yield and others horticultural attributes.
Agrifound Light Red performed good in favorable environment for gross yield and marketable yield and had
high plant height, bulb diameter, bulb size index, less double percent and were stable. Considering the gross
and marketable yields, the genotypes 380 and 652, 672 recorded stable performances for desirable traits such
as medium plant height, more leaves per plant, lowest neck thickness, more 20 bulbs weight, less double and
bolters and early initiation of bulbs. The above genotypes can be further exploited in breeding programme for

increasing the production of onion.
Key words: Allium cepa, stability analysis, yield.

INTRODUCTION

Onion (Allium cepa L.) is one of the most
important vegetable which is consumed by almost
all the sections of societies throughout the year and
grown under three crop seasons, i.e. kharif, late
kharif and rabi. Main crop is in rabi (60%) and 20
% each is in kharif and late kharif (Lawande and
Murkute, 6). However, it is to be recognized that India
is the largest producer of short day onions globally,
which are genetically less yielding compared to
the long day types that are grown in China. Major
emphasis in current onion breeding programmes is
being placed on mass selection among segregating
populations. Onion is a highly cross pollinated
crop and selfing beyond second generation in this
crop results in inbreeding depression. Being cross-
pollinated vegetable, it exhibited wide variability in
term of maturity, bulb shape and size, bulb colour,
day length requirement for bulbing, vernalization
for flowering, total soluble solids and dry matter etc.
(Veere Gowda and Gupta, 13).

Genotype environment interaction is very
important to the plant breeders in developing
improved varieties. The genotypes grown in multi-
environmental trials may react differently to a range
of climate conditions, soil characteristics or technical
practices (Lacaze and Roumet, 5). The goal of any
plant breeding programme is to develop cultivars
with high yielding potential with stable performance
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over a wide range of environments. Several methods
have been reported for analyzing the genotype
environment interaction and stability of performance
in crop plant (Finlay and Wilkinson, 3; Eberhart and
Russell, 2; Perkins and Jinks, 9; Lin et al., 7; Westcott,
14; Becker and Leon, 1). Keeping the above facts in
view, the present study was carried out with available
onion genotypes over a wide range of agro-climatic
conditions for commercial exploitation or effective
utilization in breeding programme.

MATERIALS AND METHODS

The present investigation was carried out at the
National Horticultural Research and Development
Foundation, Nashik (20° N latitude and 73° E
longitudes and altitude of 492.0 m mean sea level)
in Maharashtra during three consecutive years
(2008-11) along with Agrifound Light Red, Agrifound
White and NHRDF-Red as checks. The experiment
was carried out in randomized block design with
three replications to identify the suitable and stable
genotypes for rabi season with higher yield and others
horticultural attributes. Soil of the experimental block
was clay loam, medium in organic carbon (0.58%),
available nitrogen (385.2 kg/ha), phosphorus (45.13
kg/ha) and high in available potash (291.2 kg/ha).
Climate of Nashik is sub-tropical with minimum and
maximum temperature and humidity ranging between
5 to 45°C and 48.0 to 80.0%, respectively with an
annual rainfall of 881 mm. The study comprises
of 15 diverse onion genotypes, selected from 600
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germplasm evaluated at this centre. Eight-week-old
seedlings of each genotype were transplanted in
flat beds during last week of December at a spacing
of 15 cm x 10 cm in a plot of 3.6 m x 1.8 m size.
The recommended packages of practices were
followed for raising the crop. Harvesting was done
at 50-60% neck fall stage. Randomly ten plants from
each plot were selected to record the observation
on plant height, leaves per plant, neck thickness,
bulb diameter, bulb size index, weight of 20 bulbs,
bolters, doubles, total soluble solids and dry matter
content, gross yield and marketable yield. The data
were analyzed statistically for stability parameters
based on mean performance over the years as per
the model suggested by (Eberhart and Rusell, 2) for
various traits.

RESULTS AND DISCUSSION

The pooled analysis of variance for 14 characters
is presented in Table 1. The mean square due to
genotypes was significant for plant height, number of
leaves per plant, bulb diameter, weight of 20 bulbs,
doubles, bolters, days for bulb initiation, days for
harvesting, total soluble solids, dry matter, gross
yield and marketable yield and exhibited variability
among the genotype for these characters. Mean
differences for genotypes were not significant for
neck thickness and bulb size index. The mean square
due to environment were not significant for neck
thickness, bulb diameter, bulb size index, days for
harvesting, gross yield and marketable yield which
indicated stable performance for these traits under
different environment. Significant variance due to
genotype x environment interaction was observed for
all the traits except leaves per plant, neck thickness,
bulb diameter, bulb size index, 20-bulb weight, days
for bulb initiation, days for harvesting, total soluble
solid, dry matter, gross yield and marketable yield
indicating differential response of the genotype over
three environments. Similar result has also been
reported by Singh et al. (11), Mohanty and Prusti
(8) and Khar et al. (4) for plant height, doubles and
bolters.

Significant mean square due to environment
(genotype x environment) interaction for plant
height, leaves per plant, double and bolters
revealed that the varieties indicate considerably
with existence environment condition for these
characters. The significant variance due to
environment was observed for plant height, leaves
per plant, neck thickness, bulb diameter, bulb
size index, weight of 20 bulbs, doubles, bolters,
days for bulb initiation, total soluble solids and
dry matter, this denotes significant differences
among the regression coefficient of these fifteen

genotypes. Higher magnitude of variance due to
environment (linear) was observed for most of the
traits over genotype x environment (linear), which
might be responsible for high adoptive in relation
to yields and its attributes in onion (Varalakshimi
and Reddy, 12; Mohanty and Prusti, 8). The non-
linear component (pooled deviation) of genotype x
environment interaction contributed significantly to
the total genotype x environment interaction for the
characters, viz., neck thickness, 20 bulbs weight,
days to harvesting, gross yield and marketable yield
indicating substantial contribution of un-explainable
deviation from regression on the environment
indices resulting difference in stability of genotypes.
Pooled deviation was non-significant for plant
height, number of leaves per plant, neck thickness,
bulb diameter, bulb size index, weight of 20 bulbs,
days for bulb initiation, days for harvesting, total
soluble solids and dry matter content indicating
the absence of non-linear interaction of these
characters.

The stability analysis of individual genotypes is
presented in (Tables 2, 3, 4; Fig. 1). The trait plant
height varied from 57.09 to 68.04 cm with an average
value of 63.84 cm. More plant height and number
of leaves per plant are important for growth and
ultimately the yield. The genotypes, viz., 672, 501,
453 and 400 showed stable performance for higher
mean and bi also more than one and having non-
significant deviation from regression. The genotype
350 showed stable performance for dwarf height
having mean value less over the environment mean
(x) of the varieties with the bi values equal to one
and had non-significant deviation from regression.
Genotypes 672, 501, 453 and 400 gave higher
plant height in favorable environment with high bi
values. All genotypes showed non-significant S2di
value and were specifically adapted to favorable
environment.

Stability of less number of leaves per plant was
noted in genotype 380 and 574, while genotype
501, 382, 652 and 546 had high performance of
more number of leaves per plant. A crop should
produce sufficient number of leaves to harness light
energy and synthesize adequate photo-assimilate
for biomass production (Shankar et al., 10). The
genotypes 672, Agrifound White and 350 were having
lower number of leaves per plant with low S2di and
had non-significant deviation from the regression.
Genotypes 400, 380, 350, 574, 652 and 653 showed
good stability for lower neck thickness and revealed
non-significant deviation from regression. Lower
mean values for neck thickness is desirable traits
for storability. The above genotypes exhibited 1.484,
1.494,1.524,1.532,1.533 and 1.525 cm more than the
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Table 4. Mean values in three environments, rank and F-test for marketable yield (g/ha).
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Genotype 2008-09 2009-10 2010-11 Mean S?Di  Rank  bi Rank F-Test Probability R? Probability
350 342.420 322.537 338.293 334.417 116.881 12 -1.191 13.000 2.453 0.121 0.104 0.791
380 338.340 342.597 340.977 340.638 -75.899 6 0.538 5.000 0.057 0.812 0.505 0.497
382 329.000 351.552 355.623 345.392 -55.100 3 4.892 15.000 0.315 0.576 0.938 0.160
400 323.453 335.663 324.757 327.958 4.872 1 0.533 6.000 1.061 0.306 0.051 0.855
453 336.667 343.087 339.587 339.780 -66.421 5 0.641 2000 0.175 0.677 0.320 0.617
474 362.667 353.230 373.700 363.199 91.641 9 1532 8.000 2.139 0.147 0.180 0.721
501 308.230 309.352 325.710 314.431 -20.054 2 2.851 11.000 0.751 0.389 0.685 0.380
546 349.123 346.823 336.783 344.243 -62.266 4 -2.052 14.000 0.226 0.636 0.789 0.304
574 342.333 327.882 347.600 339.272 124.462 13 0.469 7.000 2.547 0.114 0.017 0.917
652 390.980 375.752 397.343 388.025 159.434 14 0.625 3.000 2.981 0.088 0.026 0.898
653 341.447 333.583 354.553 343.194 85.295 8 1908 9.000 2.060 0.155 0.262 0.658
672 339.427 357.335 341.997 346.253 94.358 10 0.888 1.000 2.173 0.144 0.068 0.832
ALR® 357.473 374.630 358.040 363.381 104.723 11 0.544 4.000 2.302 0.133 0.025 0.899
AWwe 253.567 292.917 264.857 270.447 608.629** 15 2.861 12.000 8.564 0.004 0.161 0.737
L-28° 301.000 301.000 300.773 300.924 -80.452 7 -0.037* 10.000 0.000 0.990 0.630 0.416
Mean 334.80 337.86 340.04
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Fig. 1. Graphical presentation for estimation of stability based on S?di in onion genotypes for different traits.

varietal environmental mean of 1.559 cm. The neck
thickness was unpredictable for genotypes 453, 672
and Agrifound Light Red and was having significant
deviation from the regression. The five genotypes
652, 653, 380, L 28 and Agrifound Light Red stable for
equatorial bulb diameter with high mean values with
bi more than one whereas 501 was recorded more
mean with less than one bi revealing with its favorable
response under unfavorable environment. Equatorial

bulb diameter was unpredictable for genotype 350
having significant deviation from regression. Two
genotypes, namely, 453 and 546 were having more
means with less than one bi for the trait bulb size
index.

Stability for 20 bulbs weight was recorded in
NHRDF-Red (L 28) with high mean value with less
than 1 bi, whereas genotypes 380, 574, 672, 501 and
382 were recorded higher mean values with bi more
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than one. The unpredictable deviation from regression
was recorded in genotypes 474 and 653 for 20 bulbs
weight. Less double and bolters are desirable trait
for selection and it can be improved for good quality
varieties. Although lower mean values over the
environment mean with bi =1 or near to 1 and non-
significant S2di will be preferred. Genotype Agrifound
Light Red, 652 and 546 recorded less double with
less bi over environment mean 2.447 and had non-
significant deviation from regression, whereas 652, L
28 and 474 had less bolter with and overall mean of
2.425%. It is suggested that these genotypes stable
and suitable for rabi season and can be improved
for good quality varieties. Days for bulb initiation
and harvesting is important traits for earliness in
this regards 652, 546, and Agrifound White found
stable with lower mean over the environment mean
(49.55 days) and non-significant S2di. Although the
genotype 380 had less or equal one bi for days for
harvesting with over all mean. Days for harvesting
were unpredictable for 453, 546, 672 and NHRDF-Red
(L 28) and have significant deviation from regression.
Genotype, environment, environment (linear) were
significant for total soluble solids. Genotypes 546,
474 and Agrifound White recorded higher total soluble
solids under favorable environment and genotype 652
and Agrifound Light Red in poor environment. The
trait total soluble solids is higher in onion genotypes
itis an indication of long shelf-life of the varieties. The
variety NHRDF-Red (L 28) had negative bi and it may
be because of its growth under poor environment. The
genotype 546 and NHRDF-Red recorded higher dry
matter content with high mean and bi less than one
and S2di non-significant. Genotypes having higher
dry matter content can be utilized for processing
proposes. The higher mean and bi was recorded in
genotypes 652 and Agrifound White. The stability
was unpredictable in genotype 672. Stability in all
environment the genotypes 380 (377.64 g/ha) and
check variety Agrifound Light Red (379.87 g/ha)
for gross yield was highest against and average
total 361.27 g/ha, whereas the genotypes 501, 574,
652 and Agrifound White exhibiting unpredictable
significant deviation from regression. The stability
parameters exhibited that Agrifound White had lowest
marketable yield 270.44 g/ha among the genotype
and it showed unpredictable significant deviation
from regression and genotype 652 had the highest
marketable yield 388.02 g/ha. For marketable yield
the genotypes Agrifound Light Red, 672 and 380
exhibited at most desirable and stable on the basis
of high mean; bi equal less than one. The negative
value of S?di was considered equal to zero.

From the present study it can be concluded
that variety Agrifound Light Red performed good in

favorable environment for gross yield and marketable
yield and had high plant height, bulb diameter, bulbs
size index, less double percent and were stable.
Considering the gross yield and marketable yield
among the genotypes 380 and 652, 672 recorded
stable performances for desirable traits medium plant
height, more leaves per plant, lowest neck thickness,
more 20-bulb weight, less double and bolters and
early initiation of bulbs. The above genotypes can
be further exploited in breeding programme for
increasing the production of onion.
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