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Abstract

Field experiments were takenup to evaluate eleven parents, thirty crosses and three commercial checks of tomato (Solanum
lycopersicum L.) for stability studies involving yield and processing traits. Results from the investigation revealed significant
differences among the genotypes for all the traits evaluated. Pooled analysis of variance indicated significant differences
among genotypes and environments and the interaction component, genotype x environment was also significant for the traits
studied. The hybrids as a whole exhibited higher mean values with regression coefficients around unity, indicating greater
production and stability. The present study emphasized that crosses viz., EC-620360 x Pusa Ruby and EC-608415 x Arka
Saurabh, EC-608415 x Arka Abha, EC-608415 x Punjab Chhuhara and EC-619982 x EC-620557 with significant mean and
bi<1 possess above average stability and are adapted to unfavourable environments. These hybrids are to be further evaluated
under different locations to confirm their stability for commercial hybrid development.
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1. Introduction

Tomato (Solanum lycopersicum L., 2n=24) is widely grown
vegetable in the world from temperate to tropical climate. It
surpasses all vegetables in terms of total contribution of
essential nutrients to diet due to its wide consumption and
diverse uses (Nwosu et al., 2014). In India, tomato is grown
in an area of 0.882 million hectares with annual production
of 18.74 million tonnes and productivity of 21.2 tonnes/ha
(NHB, 2017). It is consumed in fresh form as salad and in
processed forms like soup, sauce, ketchup, paste, puree,
powder and canned whole fruit etc. and tops the list of
processed vegetables 1. It contains most powerful anti-
oxidant compound called “lycopene” which have effective
anti-cancer properties ™ 2 8 71 and a good source of
Vitamins A, B, C [ 2. Tomato flushes out free radicals,
protect against inflammation, heart diseases and prevent
DNA damage in human body. It is also used in preparation
of many natural beauty cosmetics 2+ 71,

The relative performance of genotypes for quantitative
characteristics such as yield and others which influence
yield, vary from one environment to another. Consequently,
to develop a genotype with high yielding ability and
consistency, high attention should be given to the
importance of stable performance for the genotypes under
different environments and their interactions which had
important bearing on breeding for better varieties buffering
Bl Unstable performance of released varieties and hybrids is
one of the major factors for low productivity. Therefore, it
becomes essential to search out the hybrid not only having
high yield potential but also a stable performance under
varying environmental conditions !, Hence the present
investigation was undertaken to study the effect and
magnitude of genotype-environment interactions and for
identifying and selecting stable genotypes suitable for
processing in conjuction with higher yield.

2. Material and Methods

The experiment was conducted during 2014-16 at Vegetable
Research Station of Sri Konda Laxman Telangana State
Horticultural University, Hyderabad, India, situated at an
altitude of 542.6 m above mean sea level. Geographically it
lies at latitude of 17.19° N and a longitude of 79.23° E. The
treatments comprise of thirty F1 hybrids of tomato along
with eleven parents (five lines and six testers) and three
commercial checks viz., US-440, Arka Rakshak and NS-516
layout in Randomized Block Design. Nineteen observations
relating to yield and processing traits were recorded. The
data obtained were analyzed statistically to test the
significance of the treatments %1, Genotypes x Environment
interaction and stability analysis of different genotypes were
worked out as per procedure laid out by 3. According to
this model a stable genotype is one with a regression slope
near to one, deviation from regression line being close to
zero and higher mean yield. The three stability parameters
viz., mean, regression coefficient (bi) and mean square
deviation from regression line (S?di) were estimated for all
the characters.

3. Results and discussion

The analysis revealed that the genotypes and environments
were significant for all the nineteen characters indicating the
diversity among the genotypes and environments studied
(table 6). The G x E interaction were significant for plant
height, number of flowers per cluster, number of fruits per
cluster, average fruit weight, fruit yield per plant, ascorbic
acid content, total sugars and lycopene content implying
differential  behaviour of genotypes under three
environments whereas for remaining characters G x E
interactions was found to be non-significant. Similar type
reports were earlier made by [42 26.5],

Partitioning sum of squares into that of genotypes,
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environments + (genotype x environments) and pooled error
revealed that mean squares due to environments + (genotype
x environments) were significant for all characters except
for days to 50% flowering, pericarp thickness, pH, total
soluble solids, titrable acidity and reducing sugars
emphasizing the existence of GXE interactions for these
traits.

Sum of squares due to E + (GxE) was further partitioned
into environments (linear), genotype x environment (linear)
and pooled deviation. Significant variation due to
environment (linear) was observed for all the characters
studied except total soluble solids revealing the linear
contribution of environmental effects and additive
environment variance on these traits. The linear component
of genotype X environment was significant for eight
characters viz., plant height, number of flowers per cluster,
number of fruits per cluster, average fruit weight, fruit yield
per plant, ascorbic acid content, total sugars and lycopene
content. The mean sum of squares for pooled deviation was
significant for days to 50% flowering, fruit length, fruit
width, days to 1% fruit harvest, days to last fruit harvest,
pericarp thickness, fruit pH, total soluble solids, titrable
acidity and reducing sugars indicating that the deviation
from linear regression contributed substantially towards the
difference in stability of genotypes. These results are inline
with that reported by 2,

Stability parameters

Stability of genotypes for yield is the consequence of
stability for its component traits (Grafius, 1956). The results
obtained are presented trait wise in the table 1 to 5.

Plant height determines the fruit bearing surface and is
considered as one of the important growth attribute
governing yield. The genotypes, EC-620407, EC-620428,
EC-620360, EC-520078, EC-620557, EC-620407 x Pusa
Ruby, EC-620407 x EC-520078, EC-620407 x EC-620557,
EC-620428 x Arka Abha, EC-620428 x EC-520078, EC-
620428 x EC-620557, EC-620360 x Arka Saurabh, EC-
620360 x Arka Abha, EC-620360 x Punjab Chhuhara, EC-
620360 x Pusa Ruby, EC-620360 x EC-520078, EC-620360
x EC-620557, EC-608415 x Pusa Ruby, EC-608415 x EC-
520078, EC-608415 x EC-620557, EC-619982 x Arka
Saurabh, EC-619982 x Arka Abha, EC-619982 x Punjab
Chhuhara, EC-619982 x Pusa Ruby, EC-619982 x EC-
520078 and EC-619982 x EC-620557 manifested
significant plant height with unit regression value (bi=1) are
considered as average stability (table 1). Genotypes, EC-
620557 and EC-608415 x Arka Abha with more than unity
(bi>1) values displayed below average stability. Genotype
EC-608415 registered regression coefficient value of less
than unity (bi<1) exhibited above average stability. Similar
results were reported by [?: 29 26,41, 22,39],

High yield is manifested through enhancement in the
vegetative characters like number of primary branches per
plant. The genotypes Punjab Chhuhara, EC-620407 x
Punjab Chhuhara, EC-620407 x EC-520078, EC-620428 x
Punjab Chhuhara, EC-620428 x Pusa Ruby, EC-620360 x
Arka Saurabh, EC-620360 x Punjab Chhuhara, EC-620360
x Pusa Ruby, EC-620360 x EC-620557, EC-608415 x
Punjab Chhuhara, EC-608415 x Pusa Ruby, EC-608415 x
EC-520078, EC-619982 x Punjab Chhuhara, EC-619982 x
Pusa Ruby and EC-619982 x EC-520078 disclosed more
number of primary branches per plant over Arka Rakshak
with unit regression value (bi) and manifested average

stability. The crosses EC-620407 x Arka Saurabh and EC-
620360 x Punjab Chhuhara recorded more than unity (bi>1)
considered to possess below average stability (table 1). The
genotype EC-608415 exhibited regression coefficient value
less than unity (bi<1) considered to possess above average
stability. Similar findings were also reported by [34 3931,
The trait, days to 50% flowering, is an important indicator
for earliness of the crosses. Among the stable genotypes,
EC-520078 exhibited significantly earlier days to 50%
flowering compared to Arka Rakshak with unit regression
coefficient (bi) value exhibited average stability (table 1).
These results are in accordance with the observations made
by [32. 18, 16, 4, 27, 22, 39, 3] for sjgnificant nonlinear G x E
interactions for days to 50% flowering.

For Number of flowers per cluster trait the genotypes,
Punjab Chhuhara, EC-520078, EC-620407 x EC-520078,
EC-620428 x Punjab Chhuhara, EC-620428 x EC-520078,
EC-620360 x Punjab Chhuhara, EC-620360 x EC-520078,
EC-608415 x Punjab Chhuhara, EC-608415 x EC-520078,
EC-619982 x Punjab Chhuhara, EC-619982 x Pusa Ruby
and EC-619982 x EC-520078 disclosed significantly higher
values with unit regression values (bi=1) considered to
possess average stability (table 1). The crosses EC-620428 x
Punjab Chhuhara, EC-620360 x EC-620557, EC-608415 x
Punjab Chhuhara and EC-619982 x Pusa Ruby recorded
more than unity (bi>1) regression value displayed below
average stability while Arka Abha recorded less than unity
(bi<1l) and thus possess above average stability. Similar
results were reported by [“in tomato.

Number of fruits per cluster is one of the important
characters which directly affect the fruit yield in plants. The
genotypes, Punjab Chhuhara, EC-520078, EC-620407 x
EC-520078, EC-620428 x EC-520078, EC-620360 x EC-
520078, EC-608415 x Punjab Chhuhara, EC-608415 x EC-
520078, EC-608415 x EC-620557, EC-619982 x Punjab
Chhuhara, EC-619982 x Pusa Ruby, and EC-619982 x EC-
520078 recorded significantly more fruits per cluster over
Arka Rakshak with unit regression values (bi=1) exhibited
average stability (table 2). The cross EC-620428 x EC-
620557 recorded more than unity value (bi>1) and possess
below average stability. The present findings are in
accordance with the those made by [ 271,

Fruit length and fruit fruit width are growth attributes
directly associated with yield. Among the crosses, EC-
620360 x EC-620557 manifested significantly lengthy fruits
than the best check NS-516 and recorded regression
coefficient value equal to one. Hence, they are considered to
be stable and can be recommended for wider environments
whereas Pusa Ruby, EC-608415 x Arka Saurabh and US-
440 exhibited regression coefficient value of less than one
recommended for unfavourable environments (table 2). The
crosses EC-620407 x EC-620557, EC-620428 x Pusa Ruby,
EC-620360 x Arka Abha, EC-620360 x Pusa Ruby, EC-
608415 x Arka Abha and EC-619982 x Arka Abha
exhibited significantly higher fruit width over Arka Rakshak
(5.23 cm) with unit regression value (bi). Only one cross,
EC-620407 x Arka Abha was found to be adapted to
favourable environments because of below average stability
with regression coefficient significantly more than unity
(bi>1) (table 2). Results are inline with that of 4122 361,
EC-620428, EC-620407 x Pusa Ruby, EC-620428 x Arka
Saurabh, EC-620360 x Arka Abha, EC-620360 x Punjab
Chhuhara, EC-620360 x EC-620557, EC-608415 x Arka
Abha and EC-619982 x Pusa Ruby with significant average
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fruit weight than NS-516 (77.44 g) recorded unit regression
coefficient (bi=1) and displayed average stability.
Genotypes EC-520078, EC-620407 x EC-520078, EC-
620428 x EC-520078, EC-620360 x EC-520078, EC-
608415 x EC-520078 and EC-619982 x EC-520078
recorded less than unit value of regression (bi) exhibited
above average stability, while the cross, EC-620360 x Pusa
Ruby with regression value of more than one is considered
to be below average stability (table 2). The results coincide
with that of [38 41.27. 22, 36],

Days to first fruit harvest is a measure of earliness, as early
harvesting gives better returns and also widens the fruiting
period of the genotypes. Among the stable hybrids, three
crosses viz., EC-620407 x Punjab Chhuhara, EC-608415 x
EC-520078 and EC-619982 x Arka Abha with significantly
lesser mean value for days to first fruit harvest compared to
Arka Rakshak recorded less than one value for regression
coefficient (bi) and displayed above average stability (table
3). Similar results were reported by Cuartero and Cubero,
(1982), Alok and Singh, (2009), Ummyiah et al, (2015),
Krishna et al, (2017) and Shankar et al, (2017) for days to
first fruit harvest.

Among the stable genotypes, EC-620428 x EC-620557
(144.44) performed superior to Arka Rakshak (141.00) and
recorded unit regression coefficient values for days to last
fruit harvest (bi=1) (table 3). Similar results were reported
by [19.4.22.391 (Table 3).

Crosses EC-608415 x Arka Abha, EC-608415 x Punjab
Chhuhara and EC-619982 x EC-620557 and EC-608415 x
EC-620557 with significant mean values for fruit yield per
plant manifested above average stability with regression
value of less than unity (table 3). Varied response of tomato
genotypes to different environments in case of yield per
plant was alSO Observed by [34, 6, 21, 20, 12, 41, 27, 22, 37, 39, 36]'
Pericarp thickness is an important feature of the tomato
fruit, as genotypes with thicker pericarp are better to
withstand long distance transportation and remain firm for a
longer period, when compared to thinly fleshed tomatoes
(Kumari and Sharma, 2011). Among the genotypes
evaluated, EC-520078 and EC-620428 x Pusa Ruby
recorded less mean values than NS-516 with regression
coefficient of less than unity. EC-619982 x EC-520078 and
EC-619982 x Pusa Ruby recorded unit regression values
(bi=1) while the cross EC-620360 x EC-620557 manifested
more than unity regression value. The results reported by 22
37.40,36 1 gre of similar kind.

For the character fruit pH genotypes, EC-620407, EC-
620360, EC-619982, Punjab Chhuhara, Pusa Ruby, EC-
620407 x Arka Saurabh, EC-620407 x Arka Abha, EC-
620407 x Pusa Ruby, EC-620428 x Punjab Chhuhara, EC-
620360 x Pusa Ruby and EC-619982 x Pusa Ruby were
with significantly less fruit pH and superior to NS-516
(4.54%) which manifested unit regression value (table 4).
Among the stable genotypes, EC-620428 exhibited
significantly less fruit pH than NS-516 with regression
value of more than unit value revealed above average
stability. The results are in line with 10,

Total soluble solids content of tomato fruits is essential for
processing purpose. 50% to 65% of soluble solids contents
are sugars, glucose and fructose and their amount and
proportion influences the organoleptic quality of tomatoes
(Adedeji et al., 2006). Among the stable genotypes, crosses

EC-620407 x EC-520078, EC-620428 x EC-520078, EC-
620360 x Pusa Ruby, EC-620360 x EC-520078 and EC-
608415 x EC-520078 with significantly more total soluble
solids than Arka Rakshak (5.07 °Brix) recorded unit
regression coefficient values revealed average stability
(table 4). The cross EC-619982 x EC-520078 recorded
significantly more total soluble solids and above average
stability with less than one regression value. Similar type of
results were reported by [2% 37, 40.36],

For titrable acidity character the genotypes were on par with
the best check US-440 (0.42%) which exhibited unit
regression value (table 4). Among the stable genotypes, EC-
620428 (0.37%) exhibited significantly on par titrable
acidity content with the check US-440 with less than one
regression values (bi) manifested above average stability.
The present results are inline with 57 3¢1in tomato.

Among the stable genotypes, viz., Arka Abha, Punjab
Chhuhara, Pusa Ruby, EC- 520078, EC-620428 x Punjab
Chhuhara, EC-620428 x Pusa Ruby, EC-620360 x Arka
Saurabh, EC-620360 x Arka Abha, EC-620360 x Punjab
Chhuhara, EC-620360 x Pusa Ruby, EC-620360 x EC-
520078 and EC-619982 x Punjab Chhuhara manifested
significant ascorbic acid content than Arka Rakshak (23.86
mg/100g) (table 4). EC-520078 and EC-619982 x EC-
620557 with less mean value and b; value of more than one
considered to be below average stability whereas EC-
620407 x Arka Saurabh, EC-620407 x Arka Abha, EC-
620407 x Punjab Chhuhara, EC-620407 x EC-620557, EC-
620428 x Arka Saurabh, EC-620428 x Arka Abha, EC-
620428 x EC-520078, EC-620428 x EC-620557, EC-
620360 x EC-520078, EC-620360 x EC-620557, EC-
608415 x Arka Saurabh EC-608415 x Arka Abha, EC-
608415 x Punjab Chhuhara, EC-608415 x Pusa Ruby, EC-
608415 x EC-520078, EC-608415 x EC-620557, EC-
619982 x Arka Saurabh, EC-619982 x Pusa Ruby and EC-
619982 x EC-520078 with less than unit regression are
considered to be above average stability. Similar type of
results were reportd by [40. 31,

For the trait total sugars, among the stable genotypes
evaluated EC-620557 and cross EC-620407 x EC-620557
with significantly more total sugars values over check US-
440 recorded unit regression coefficient values (bi=1). The
crosses, EC-620360 x Arka Abha and EC-620360 x Punjab
Chhuhara recorded more than one bi value with below
average stability whereas EC-619982, Arka Saurabh and
EC-608415 x EC-620557 with less than unity bi value
disclosed below average stability (table 5).

With respect to reducing sugars genotypes, EC-620407 x
EC-620557, EC-620428 x EC-620557, EC-620360 x EC-
620557, EC-608415 x EC-620557, EC-619982 x Arka
Saurabh and EC-619982 x EC-620557 with significantly
more reducing sugars compared to US-440 (3.20) recorded
unit regression coefficient values (bi=1) (table 5).

The antioxidant present in fruit i.e. lycopene is essential for
colour of fruits. The higher lycopene content genotypes are
preferred in market. The genotypes with the highest contents
of lycopene and highest antioxidant activity represents a
valuable genotype not only for improving the status of
dietary antioxidants but also for increasing nutritional value
through germplasm enhancement programmes (George et
al., 2004). Among the stable genotypes, EC-520078, EC-
620407 x EC-520078, EC-619982 x EC-520078 and EC-
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619982 x EC-620557 exhibited significantly higher manifested less than unit value of regression coefficient (bi
lycopene content over Arka Rakshak and displayed stable <1) value (table 5). Similar kind of results are reported by
performance. The crosses EC-620407 x Pusa Ruby, EC- [40. 36]

620428 x EC-620557 and EC-620360 x Arka Abha

Table 1: Stability parameters for plant height, number of primary branches per plant, days to 50% flowering and number of flowers per

cluster.
. No. of primary branches . Number of flowers
Genotypes/Crosses Plant height (cm) per plant Days to 50% flowering per cluster

U Mean| bi S2di | u Mean bi S?di |y Mean | bi S?di |uMean| bi | S%di

EC-620407 101.25 | 0.49| -13.13 4.99 1.04 | -0.02 | 31.88 [0.12| 2.68™ 5.00 | 2.65 | 0.06
EC-620428 105.19 [-0.03| -1.66 5.32 0.79 | -0.02 | 45.77 |0.45| 0.14 5.01 | 0.21 |-0.03
EC-620360 105.76 | 0.38| -8.81 5.10 0.22 | -0.02 | 49.11 |0.22| 2.87" 4.86 | 0.24 |-0.01
EC-608415 89.18 |0.21"| -13.71 4.79 0.21" | -0.03 | 44.44 [1.23] -0.19 591 | 0.19 |-0.04
EC-619982 88.49 |0.57| -13.20 5.06 0.34 | 017" | 54.88 |0.54| 4.54™ 6.19 | 056 |0.57"
Arka Saurabh 86.22 |0.12| -13.42 5.46 0.77 | -0.03 | 60.88 |0.74| 2.19" 420 | 0.20 | -0.04
Arka Abha 93.38 |0.68| -6.88 5.68 0.79 | -0.01 | 49.44 |0.38| 2.34" 543 |0.19" | -0.04
Punjab Chhuhara 91.41 |0.34| 22.03 7.10 1.84 | 0.06 | 4255 |051| -0.10 7.10 | 1.16 |-0.03
Pusa Ruby 111.17 | 0.12 | 84.31™ 6.53 1.56 | 037" | 60.00 [0.12| 5.72" 493 | 0.46 |-0.04
EC-520078 169.87 | 1.71| -12.69 5.64 0.63 | -0.02 | 26.44 |0.41] 1.03 8.35 | 0.11 |-0.04
EC-620557 134.59 [1.26%| -13.99 5.59 0.60 | 0.08 | 41.22 |0.48| 0.58 5.64 | 0.51 |-0.04

EC-620407 x Arka Saurabh 89.80 | 0.72| -13.85 4.63 194" | -0.02 | 40.88 |0.77| 0.92 545 |0.77 |-0.03

EC-620407 x Arka Abha 101.01 |1.11] -1.49 5.46 0.68 | 0.03 | 39.00 |0.80| 157" 430 |0.57 |-0.05

EC-620407 x Punjab Chhuhara | 90.70 | 0.73| -8.67 5.91 1.61 | -0.02 | 36.00 [0.74| 5.01 6.04 | 1.14 |-0.05

EC-620407 x Pusa Ruby 11242 142 -2.17 5.45 124 | -0.02 | 39.22 |0.87| 3.28" 477 |0.57 |-0.05

EC-620407 x EC-520078 179.99 |1.61| -7.34 6.13 1.17 | 0.23™ | 26.77 |0.41]| 10.83™ | 746 |-0.17|-0.05

EC-620407 x EC-620557 129.48 | 1.14| -10.74 5.36 0.86 | -0.02 | 36.33 [0.38| 0.48 541 |0.97 |-0.04

EC-620428 x Arka Saurabh 99.50 |1.17| -10.61 5.11 1.09 | -0.01 | 50.66 |0.61| 3.67" 461 |1.64 -0.01

EC-620428 x Arka Abha 107.92 | 0.73 ] -10.60 5.53 1.19 | -0.01 | 46.33 |0.38| 0.48 548 |0.92 |-0.04

EC-620428 x Punjab Chhuhara | 95.31 | 1.33| -13.10 5.82 1.01 | -0.02 | 42.77 |0.67| 2.89" 6.36 |1.72"]-0.05

EC-620428 x Pusa Ruby 107.48 | 1.04 | -13.58 5.83 171 | -0.02 | 50.00 |0.74| 5.01™ 514 | 0.61 |-0.04

EC-620428 x EC-520078 193.48 | 0.43[128.78"™| 5.57 -0.57 | -0.02 | 27.55 |0.32] 0.91 7.37 | 2.95 |-0.04

EC-620428 x EC-620557 122.60 | 2.18| -0.64 4.76 167 | 0.00 | 42.11 |0.74| 8.88™ 556 | 0.92 |-0.05

EC-620360 x Arka Saurabh 115.66 | 1.84| -3.20 5.89 123 | -0.03 | 54.66 |0.64| 2.02" 555 |1.09 |-0.05

EC-620360 x Arka Abha 106.07 | 1.47| -2.46 5.30 1.04 | -0.03 | 46.88 |0.70| 3.88™ 546 | 1.10 |-0.05

EC-620360 x Punjab Chhuhara | 111.55 | 1.95| -11.27 6.12 164" | -0.03 | 4455 |0.58| 2.70™ 7.10 | 2.28 |-0.04

EC-620360 x Pusa Ruby 121.20 |1.46| -12.72 6.38 209 | -0.03 | 54.44 |0.54| 1.86 512 |1.18 |-0.05

EC-620360 x EC-520078 168.00 | 0.80 | 25.33 5.57 0.02 | 0.02 | 2733 |0.67| 10.17 7.59 | 2.03 |-0.02

EC-620360 x EC-620557 14854 |1.87| -8.50 6.03 138 | -0.03 | 45.77 |0.54| 1.86 6.13 |1.94™]-0.05

EC-608415 x Arka Saurabh 91.81 |0.99| -13.93 5.64 0.95 | -0.03 | 49.55 |0.45| 1.71" 582 | 1.01 |-0.05

EC-608415 x Arka Abha 93.71 |1.28"| -11.19 5.33 1.03 | -0.01 | 46.55 045 1.71 532 | 1.04 |-0.05

EC-608415 x Punjab Chhuhara | 93.17 | 1.71| -12.36 6.97 154 | -0.03 | 41.33 |0.38] 0.48 6.71 |2.16™|-0.05

EC-608415 x Pusa Ruby 126.85 | 0.95| -13.92 7.30 116 | -0.03 | 49.66 |0.48| 2.52™ 531 |1.12 |-0.05

EC-608415 x EC-520078 182.60 | 1.99| 37.28 5.83 0.64 | -0.03 | 27.77 |0.09] 0.06 8.15 | 0.91 |-0.04

EC-608415 x EC-620557 15256 | 1.51] -13.21 5.43 145 | -0.03 | 38.77 |0.67| 2.89" 5.98 |0.78 |-0.04

EC-619982 x Arka Saurabh 84.96 |0.89| 7.22 5.70 0.70 | -0.02 | 54.22 |0.48] 0.58 526 | 0.84 |-0.05

EC-619982 x Arka Abha 101.31 | 1.28 | -14.02 5.57 149 | -0.03 | 60.77 |6.07]|276.92” | 553 | 0.77 |-0.05

EC-619982 x Punjab Chhuhara | 101.53 | 1.30 | 8.07 7.18 157 | -0.02 | 55.88 [6.72]349.42™ | 6.95 | 1.13 |-0.05

EC-619982 x Pusa Ruby 112.22 | 1.78] -11.90 7.08 156" | -0.03 | 61.11 |3.31] 57.04™ | 7.19 [1.21"|-0.05

EC-619982 x EC-520078 186.55 |-1.06| 25.67 6.18 -1.00 | -0.01 | 41.00 |6.82]463.19™ | 7.92 | 0.45 |-0.04

EC-619982 x EC-620557 128.77 |1.82| 0.81 5.47 145 | -0.02 | 49.55 |0.58| 2.70™ 6.18 | 0.92 |-0.03

US-440 8794 |0.16| -8.86 5.26 0.53 | -0.03 | 41.44 |0.35| 4.08" 6.50 | 1.32 | 0.04
Arka Rakshak 95.12 | 0.52| -13.80 5.47 0.35 | -0.02 | 30.11 |0.35| 4.08" 578 | 1.07 |-0.03

NS-516 84.03 | 0.01| -10.56 4.45 056 | 0.03 | 39.55 |0.28] 217" 5.06 | 0.38 |-0.04

Mean 115.91 [ 1.00 5.70 1.00 4421 11.00 594 |1.00

SEM 2.60 ]0.30 0.12 0.49 1.23 ]1.95 0.11 ] 0.38

CD 5% 6.10 0.29 291 0.26

*,** Significant at 5 and 1% levels, respectively

Table 2: Stability parameters for number of fruits per cluster, fruit length, fruit width and average fruit weight.

Genotypes/Crosses No. of fruits per cluster Fruit length (cm) Fruit width (cm) Average fruit weight (g)
U Mean | bi S°di |uMean| bi | S?di |uMean| bi | S?di | uMean | bi Sadi
EC-620407 3.08 017 | -0.04 | 579 [4.18|0.12"| 569 |4.05|010™| 7431 | 1.27 | 0.76
EC-620428 3.85 041 | -004 | 472 [039)|0.05| 488 |0.44|0.03"| 106.03 | 1.69 |48.68™
EC-620360 3.17 0.62 | 0.02 505 |031]006"| 463 |044|-001| 6569 | 097 | -2.50
EC-608415 3.60 016 | -0.03 | 371 |[034|-0.01| 532 |0.55|059"| 7430 | 0.99 | 18.34"
EC-619982 4.54 020 | -0.02 | 528 |0.87)040™| 331 |028]|-0.01| 5851 | 0.18 | 11.79
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Arka Saurabh 2.50 0.28 | 0.10 465 |-0.70| 0.02 | 4.87 |130]|-0.01 | 40.71 | 0.23 | -4.41
Arka Abha 3.57 0.35 | -0.04 348 |050)|-001| 388 |032]-0.01| 4849 | 0.30 1.66
Punjab Chhuhara 5.68 0.99 | 0.09 452 [1.00|-001] 414 |055]|-0.01 | 53.79 | 0.93 | -3.93
Pusa Ruby 3.33 0.10 | -0.04 275 |061°|-0.01| 4.69 |059]|-0.01| 49.74 | 0.65 | -4.37
EC-520078 7.06 0.56 | -0.03 1.70 | 1.19| 0.01 173 ]0.62|-0.01 | 1.398 | 0.01" | -4.90
EC-620557 451 0.91 | 0.02 551 |0.88 022" | 469 |047] 0.01 | 63.01 | 0.97 2.93
EC-620407 x Arka Saurabh 4.04 162 | -0.03 | 473 |065|-0.01 | 520 |1.25|0.27"| 75.38 | 0.86 | -3.69
EC-620407 x Arka Abha 3.48 0.89 | -0.04 527 395|001 | 465 |239"]-0.01| 78.64 | 1.84 | -4.36
EC-620407 x Punjab Chhuhara 4.42 080 | 002 | 484 |088|-001| 468 |0.29|-001]| 60.78 | 1.16 | -1.53
EC-620407 x Pusa Ruby 4.27 053 | -0.01 | 409 |087|-001| 527 |053| 0.01 | 9406 | 1.37 | -0.64
EC-620407 x EC-520078 6.76 2.59 | -0.03 215 |047]-001]| 222 |091]-001]| 602 |0.10™| -4.91
EC-620407 x EC-620557 3.91 0.87 | -0.04 567 |090|-001| 562 |072|-001] 7446 | 1.01 | 4.16
EC-620428 x Arka Saurabh 3.43 0.94 | 0.03 504 |069|-001| 460 |155|-001| 8844 | 154 | 0.80
EC-620428 x Arka Abha 3.40 048 | -0.04 | 485 |204|-001| 473 |0.82|-001| 79.66 | 1.40 | -4.10
EC-620428 x Punjab Chhuhara 4.54 169 | -0.01 | 437 |113|-001| 405 [1.00] 000 | 59.77 | 1.06 | -4.90
EC-620428 x Pusa Ruby 3.41 144 | -0.01 | 473 |0.80|-0.01| 550 |201|-0.01| 75.17 | 0.66 | 24.34"
EC-620428 x EC-520078 6.24 3.82 | 074" | 233 |0.81|-0.01]| 228 |0.86]|-0.01]| 442 0.08" | -4.91
EC-620428 x EC-620557 3.79 2.25" | -0.03 566 |125|-001| 466 |116| 0.01 | 5262 | 0.73 7.45
EC-620360 x Arka Saurabh 3.84 2.83 | 0.01 507 |045|-001| 446 |070)|-0.01 | 73.20 | 0.97 | 10.52
EC-620360 x Arka Abha 3.91 0.61 | -003 | 4.83 |1.66|-0.01| 561 |110]-0.01| 7550 | -0.84 | 38.74™
EC-620360 x Punjab Chhuhara 4.44 1.53 | -0.03 521 |101]-001] 525 |155|-0.01] 96.21 | 1.39 | -4.22
EC-620360 x Pusa Ruby 3.46 1.76 | -0.03 376 |196|-0.01| 553 |145]|-0.01| 87.23 | 151" | -4.87
EC-620360 x EC-520078 6.10 3.93 | 0.00 297 |093|-001]| 2583 |129]-0.01| 349 |0.05"| -4.91
EC-620360 x EC-620557 4.72 -1.00 | -0.02 640 |275|-001| 538 |117|-0.01 ]| 101.34 | 3.26 | -3.00
EC-608415 x Arka Saurabh 4.05 0.62 | -0.02 | 434 |0.49°]|-001| 4585 |[1.22]-0.01| 61.88 | 0.89 | 4.06
EC-608415 x Arka Abha 4.17 059 | -003 | 477 |[116]-0.01| 627 [1.97]0.05"| 8596 | 1.23 | -4.40
EC-608415 x Punjab Chhuhara 4.85 090 | 003 | 421 |050|-001| 455 |063|-001] 7035 |-0.11 | 3.39
EC-608415 x Pusa Ruby 4.13 1.34 | -0.01 330 |034|-001| 426 |072|-001| 6328 | 1.74 | -4.24
EC-608415 x EC-520078 6.56 0.40 | -0.03 301 |[129]-001] 270 |0.80]-0.01| 378 |0.03™"| -4.91
EC-608415 x EC-620557 4.96 151 ] -003 | 434 [059|-001| 374 |0.86|-001| 68.60 | 0.69 | -1.41
EC-619982 x Arka Saurabh 4.09 0.58 | -0.03 509 |086)|-0.01| 541 |072]-0.01| 6660 | 1.72 | -1.74
EC-619982 x Arka Abha 4.15 082 | -003 | 452 |157|-001| 567 [124)| 001 | 7886 | 1.62 | -2.12
EC-619982 x Punjab Chhuhara 5.07 1.07 | -0.03 | 455 |037|-001| 432 |091|-001| 6240 | 1.77 | 0.72
EC-619982 x Pusa Ruby 5.73 043 | -0.02 | 422 |079|-001| 517 |104)|-0.01| 8171 | 2.08 | -4.30
EC-619982 x EC-520078 6.27 0.46 | -0.03 221 1067)-0.01 | 227 (071]-0.01] 952 0.10" | -4.84
EC-619982 x EC-620557 4.12 0.59 | -0.03 562 [182)|-0.01| 454 |083]-0.01 | 78.07 | 1.47 1.85
US-440 3.91 0.31 | -0.00 390 |0.25"| -0.01| 4.62 |214|0.03" | 6598 |228" | -4.90
Arka Rakshak 4.45 1.22 | -0.02 536 [036)|-0.01| 523 (091 |-001] 6660 | 1.11 | -3.86
NS-516 3.70 0.65 | -0.02 541 |-001|-001| 411 |-1.24|0.03" | 77.44 | 0.83 | -0.02
Mean 4.39 1.00 441 11.00 450 11.00 62.80 | 1.00
SEM 0.13 0.43 0.11 ]0.79 0.12 ]0.98 1.82 0.45
CD 5% 0.32 0.26 0.27 4.25

** Significant at 5 and 1% levels, respectively

Table 3: Stability parameters for days to first fruit harvest, days to last fruit harvest, fruit yield per plant and pericarp thickness.

Days to first fruit Days to last fruit Fruit yield per Pericarp thickness
Genotypes/Crosses harvest harvest plant (kg mm)

U Mean| bi S°di | U Mean| bi S°di |uMean| bi S°di |uMean| bi | S%di

EC-620407 69.77 | 1.07 | 4677 | 117.44 | 0.91 | -1.46 1.93 1.69 | -0.01 505 [281]0.03
EC-620428 80.11 | 0.94 | -0.10 | 126.00 | 0.58 | 10.24™| 1.93 | 0.94 | -0.01 3.86 | 0.58 | 0.01
EC-620360 8155 | 097 | 0.88 | 131.33 | 0.95 | -0.07 1.79 1.12 | -0.01 437 10.79] 0.01
EC-608415 76.88 | 0.80 | 1.01 | 12533 | 1.03 | 0.94 194 | 087 | -0.01 430 |041]-0.01
EC-619982 88.44 | 1.14 | 143 | 139.66 | 1.08 | -0.22 176 | 073 | -0.01 3.81 |-0.12]0.24™

Arka Saurabh 88.11 | 1.77 | 2.32" | 126.88 | 0.48 | 4.82" 1.22 038" | -0.01 423 |0.54]-0.01

Arka Abha 76.55 | 1.16 | -0.50 | 116.55 | 0.91 | 2.08 130 |-0.03| -0.01 447 10.39 | -0.01

Punjab Chhuhara 80.33 | 0.59 | -0.47 | 129.33 | 1.23 |25.18™| 143 | 0.29 | -0.01 484 |0.87|-0.01
Pusa Ruby 56.77 | 1.08 | -0.46 | 122.11 | 0.94 | -0.64 167 | 078 | -0.01 2.82 |0.93]-0.01
EC-520078 4433 | 0.62 | 0.54 | 129.00 | 1.13 | -1.00 113 | 0.16 | -0.01 0.96 [0.43"| -0.01
EC-620557 82.22 | 1.10 | -0.41 | 130.88 | 0.69 | -1.23 146 | 079 | -0.01 455 |1.97]0.20™
EC-620407 x Arka Saurabh 80.88 | 1.40 |57.48™| 13166 | 1.18 | -1.41 2.27 111 | -0.01 4.63 |0.85|1.05™
EC-620407 x Arka Abha 7233 | 145 | 1.18 | 128.00 | 0.76 | -1.32 2.28 1.76 | -0.01 3.63 |1.14]-0.01
EC-620407 x Punjab Chhuhara | 76.55 |0.83™| -0.51 | 137.77 | 0.78 | -1.44 247 1.56 | -0.01 4.40 0.61 | -0.01
EC-620407 x Pusa Ruby 60.77 | 1.14 | -0.08 | 118.00 | 0.76 | -1.32 2.64 | 150 | -0.01 358 |0.43]-0.01
EC-620407 x EC-520078 54.00 | 0.99 | -0.40 | 115.22 | 0.65" | -1.46 1.60 1.10 | -0.01 124 [141]-0.01
EC-620407 x EC-620557 74.00 | 099 | -0.40 | 13855 | 1.11 | -1.45 219 | 081 | -0.01 430 |0.21]-0.01
EC-620428 x Arka Saurabh 83.77 | 0.81 | -0.22 | 14222 | 090 | -1.44 2.12 1.26 | -0.01 435 |1.09]-0.01
EC-620428 x Arka Abha 7411 | 1.08 | -0.46 | 13444 | 1.04 | -1.46 2.02 1.38 | -0.01 3.79 |1.36]-0.01
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EC-620428 x Punjab Chhuhara | 76.55 | 0.93 | -0.38 | 142.11 | 0.99 | -1.24 2.15 0.95 | -0.01 358 |1.62 ]| 0.01
EC-620428 x Pusa Ruby 67.00 | 0.99 | -0.40 | 129.00 | 0.76 | -1.32 2.72 0.79 | -0.01 313 |0.23"] -0.01
EC-620428 x EC-520078 55.66 | 0.99 | -0.40 | 121.33 | 0.97 | -1.46 1.78 1.16 | -0.01 174 | 445 |0.13"
EC-620428 x EC-620557 74.00 | 099 | -0.40 | 144.44 | 159 | 5.84" 2.25 1.74 | -0.01 405 |0.18 | 0.01

EC-620360 x Arka Saurabh 79.00 | 0.99 | -0.40 | 139.77 | 1.44 | 0.47 2.40 2.64 | -0.01 443 |0.95 | -0.01
EC-620360 x Arka Abha 77.00 | 0.99 | -0.40 | 133.88 | 0.87 | -0.51 1.91 1.52 | -0.01 450 |1.19]-0.01

EC-620360 x Punjab Chhuhara | 79.00 | 0.99 | -0.40 | 142.44 | 1.01 | -0.87 2.83 0.88 | -0.01 418 |0.90 | -0.01
EC-620360 x Pusa Ruby 65.66 | 0.99 | -0.40 | 117.11 | 0.75 | -1.05 3.13 0.26 | -0.01 424 |0.55]-0.01
EC-620360 x EC-520078 49.00 | 0.99 | -0.40 | 125.11 | 0.75 | -1.05 1.89 |-259 |0.038™| 171 |1.27|-0.01
EC-620360 x EC-620557 79.00 | 0.99 | -0.40 | 142.00 | 1.34 | 3.86 2.51 0.98 | -0.01 4.60 |2.02"] -0.01

EC-608415 x Arka Saurabh 77.66 | 0.99 | -0.40 | 132.33 | 0.97 | -1.46 2.89 1.44 | -0.01 402 |102]-0.01
EC-608415 x Arka Abha 72.00 | 0.99 | -0.40 | 129.77 |1.17"| -1.46 329 ]0.26™| -0.01 403 |0.03]-0.01

EC-608415 x Punjab Chhuhara | 75.33 | 0.99 | -0.40 | 137.11 | 0.83 | -1.39 323 ]0.31™| -0.01 421 |0.77 | -0.01
EC-608415 x Pusa Ruby 62.33 | 0.76 | -0.49 | 120.66 | 0.51 | -1.40 2.74 1.50 | -0.01 385 |124]-0.01
EC-608415 x EC-520078 60.55 |0.83"™| -0.51 | 118.33 | 0.64 | -1.37 1.99 1.33 | -0.01 092 |0.24 | -0.01
EC-608415 x EC-620557 7755 | 0.60 | -0.28 | 135.77 | 1.24 | 1.44 285 |0.21"| -0.01 474 |0.61 | -0.01

EC-619982 x Arka Saurabh 84.00 | 0.99 | -0.40 | 135,55 | 0.90 | -1.44 1.94 1.85 | -0.01 461 |0.22 | -0.01
EC-619982 x Arka Abha 80.22 ]0.83"™| -0.51 | 131.55 | 0.74 | -0.63 2.23 0.76 | -0.01 433 |1.13]-0.01

EC-619982 x Punjab Chhuhara | 77.33 | 0.82 | -0.44 | 140.11 | 1.19 | 0.14 2.35 1.38 | -0.01 396 |151]-0.01
EC-619982 x Pusa Ruby 71.00 | 0.92 | -0.50 | 126.55 | 1.35 | 2.68 2.53 1.73 | -0.01 458 |0.98 | -0.01
EC-619982 x EC-520078 6444 | 1.24 | -0.44 | 12644 | 0.72 | 0.64 2.02 1.12 | -0.01 206 |0.96 | -0.01
EC-619982 x EC-620557 85.55 | 1.30 | 0.44 | 14233 | 1.74 | -1.27 3.04 |0.26"| -0.01 473 | 276 | -0.01

uUsS-440 79.22 | 1.00 | -0.51 | 137.77 | 1.94 | -1.30 2.11 1.87 | -0.01 346 |-0.62] 0.01
Arka Rakshak 65.33 | 0.49 | -0.49 | 141.00 | 1.61 | -1.32 2.95 261 | -0.01 485 |182 ] 0.01
NS-516 81.88 | 1.30 | 0.63 | 116.77 | 0.64 | 0.69 2.00 0.68 | -0.01 498 |1.11]-0.01
Mean 73.13 | 1.00 130.70 | 1.00 2.20 1.00 3.83 | 1.00
SEM 0.95 0.47 1.00 0.4 0.03 0.50 0.14 | 122
CD 5% 2.21 2.31 0.08 0.33

** Significant at 5 and 1% levels, respectively

Table 4: Stability parameters for fruit pH, total soluble solids, titrable acidity and ascorbic acid content.

Genotypes/Crosses Fruit pH Total soluble solids (°Brix) | Titrable acidity (%) | Ascorbic acid content (mg/100g)
i Mean| bi | S?di | u Mean bi S?di |uMean| bi | S%di| u Mean bi S2di
EC-620407 4.08 [1.27(0.00| 4.23 0.55 | -0.00 | 0.41 |1.72[0.00° 16.90 1.94 0.36"
EC-620428 4.76 [8.25°/-0.00| 5.03 -0.88 | 0.00 | 0.37 |-1.277| 0.00 23.32 4.63 0.89"
EC-620360 445 |1.07/0.00| 4.36 6.57 | -0.00 | 0.42 |2.15]0.01"| 27.12 5.92 0.59"
EC-608415 5.05 [4.57/0.00| 4.75 16.96 | 0.03"" | 0.38 |-0.21] 0.00 18.35 2.07 0.11
EC-619982 4.40 [3.30/0.00| 4.72 354 | 0.01 | 0.35 |-0.96]0.01| 24.44 -6.69 0.11
Arka Saurabh 448 [2.34/0.00| 4.26 1.38 | 0.00 | 0.37 [-0.10]0.02"| 23.42 3.39 2.53"
Arka Abha 451 [1.91]/0.00| 431 0.88 | 0.00 | 0.42 |1.47]0.02"| 25.32 3.70 0.06
Punjab Chhuhara 4.37 |2.78/0.00| 4.11 -1.21 | 0.01 | 0.38 [-0.38]0.01"| 26.79 5.38 0.25
Pusa Ruby 4.13 [3.30{0.00| 5.10 1.01 | 0.01 | 0.40 [-0.15|0.02"| 25.55 3.07 0.01
EC-520078 5.26 |2.66/0.01""| 6.08 -19.84 | 0.177" | 0.37 |2.47]0.01"| 27.48 1.58" -0.05
EC-620557 5.26 |6.57|0.01"| 5.11 240 | -0.00 | 0.34 |0.94]0.01"| 16.58 1.74 0.05
EC-620407 x Arka Saurabh | 4.37 |-0.02/-0.00| 4.38 0.46 | 0.00 | 0.40 |3.72]0.06™| 19.19 -0.11" -0.05
EC-620407 x Arka Abha 4.39 |-0.14/-0.00| 4.37 1.90 | 0.00 | 0.44 |0.41]0.00 21.65 -0.15 -0.05
EC-620407 x Punjab Chhuhara| 4.50 |0.26|-0.00| 4.34 5.25 |0.02™| 0.42 |3.85|0.02| 22,58 -0.10" -0.05
EC-620407 x Pusa Ruby 421 |1.47]-0.00|] 4.72 -0.96 | -0.00 | 0.42 |0.35(0.01"| 21.68 -0.15 -0.05
EC-620407 x EC-520078 4.72 |-0.02/-0.00| 5.28 -1.84 | -0.00 | 0.43 |-0.25|0.00 21.45 -0.04 -0.05
EC-620407 x EC-620557 4.77 |-0.49/-0.00| 4.73 0.24 | -0.00 | 0.41 |0.27|0.00 17.05 -0.22" -0.05
EC-620428 x Arka Saurabh | 4.74 |-0.02/-0.00| 4.76 0.77 | 0.00 | 0.43 |0.16 | 0.00 24.17 -0.04" -0.05
EC-620428 x Arka Abha 4.75 |-0.20[-0.00| 4.74 0.08 | -0.00 | 0.44 |0.69|0.00 25.13 -0.34" -0.05
EC-620428 x Punjab Chhuhara| 4.49 |-0.40/-0.00| 4.67 1.11 | 0.00 | 0.41 [0.38|0.00"| 26.16 -0.76 0.01
EC-620428 x Pusa Ruby 455 |-0.40{0.00| 5.12 0.78 |0.03""| 0.43 |0.74]0.00°| 25.08 0.39 0.01
EC-620428 x EC-520078 5.08 |-0.43/-0.00| 5.58 -6.79 | 0.00 | 0.42 |0.52]0.00 24.80 -1.02™ -0.06
EC-620428 x EC-620557 5.13 |0.98/-0.00| 5.05 15.22 | 0.00 | 0.40 |0.770.00 20.50 -0.77" -0.05
EC-620360 x Arka Saurabh | 4.58 [0.78(-0.00| 4.35 1.15 | -0.00 | 0.43 [3.16|0.03""| 26.05 0.26 0.02
EC-620360 x Arka Abha 456 [0.03/0.00| 4.42 3.32 | -0.00 | 0.46 |3.30(0.03"| 27.16 -0.08 -0.05
EC-620360 x Punjab Chhuhara| 4.52 |1.36/-0.00| 4.31 0.17 | -0.00 | 0.45 |2.410.01"| 28.09 0.06 -0.05
EC-620360 x Pusa Ruby 439 |1.91]-0.00f 5.37 0.47 | -0.00 | 0.39 |1.50]0.01" 27.21 -0.06 -0.05
EC-620360 x EC-520078 4.89 |-0.98/0.00| 5.45 2.04 | 0.01 | 0.43 |2.77]0.02"| 27.03 -0.38" -0.06
EC-620360 x EC-620557 495 |-0.08/0.00| 4.81 -0.71 | 0.00 | 043 [1.88|0.01"| 2255 -0.76" -0.06
EC-608415 x Arka Saurabh | 4.87 [0.14|-0.00| 4.70 0.40 | 0.01 | 0.42 [1.19]0.00 21.42 -0.14" -0.06
EC-608415 x Arka Abha 4.87 |-0.26/-0.00] 4.71 -0.52 | 0.00 | 045 |1.76]0.00 22.38 -0.17" -0.06
EC-608415 x Punjab Chhuhara| 4.81 |0.20/-0.00| 4.59 1.13 | 0.00 | 0.42 |-0.44]0.00 23.52 1.85" -0.06
EC-608415 x Pusa Ruby 4.69 |0.46(-0.00/ 5.14 2.18 | 0.00 | 0.43 |0.18]0.00°| 22.42 -0.16" -0.06
EC-608415 x EC-520078 5.19 |1.65/-0.00| 5.57 2.82 | -0.00 | 0.40 |0.37]0.02"| 22.23 -0.25" -0.06
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EC-608415 x EC-620557 524 11.96/-0.00] 5.14 1.70 | 0.01" | 0.38 | 0.94 |0.05"| 17.76 -0.50" -0.06
EC-619982 x Arka Saurabh | 4.54 |-0.55[-0.00| 4.63 -0.37 | 0.00 | 0.40 |0.49|0.00" 23.42 -0.57" -0.06
EC-619982 x Arka Abha 450 |-0.58/0.01"| 4.68 -0.90 | 0.00 | 0.42 |0.82|0.00" 24.52 -0.85 -0.00
EC-619982 x Punjab Chhuhara| 4.48 |-0.17/-0.00| 4.55 0.11 | 0.01 | 0.41 |0.380.00 25.42 -0.89 -0.02
EC-619982 x Pusa Ruby 435 |-0.86/-0.00] 5.09 179 | 0.01 | 0.39 |1.06 |0.04™| 24.44 -0.43" -0.06
EC-619982 x EC-520078 4.89 ]-0.40/0.01"| 5.83 -0.77" | -0.00 | 0.39 |1.03]0.04™| 23.66 -5.72" -0.06
EC-619982 x EC-620557 4.94 |-0.87/0.00 | 4.92 264 | 001" | 0.37 |1.05]0.057 22.69 25.02" -0.05
uUsS-440 4.94 |-1.73]-0.00| 4.67 1.09 | 0.01 | 042 |1.800.07" 17.74 -0.00 -0.06
Arka Rakshak 4.78 |4.05/-0.00] 5.07 -1.77 | 0.06™ | 0.36 [-0.38)0.00 23.86 5.25 2.46™
NS-516 4.54 1-0.66/0.02| 4.34 0.38 | -0.00 | 0.35 |1.32]0.01" 18.39 -0.81 0.04

Mean 4.68 |1.00 4.82 1.00 0.41 |1.00 23.11 1.00

SEM 0.03 |2.03 0.08 5.66 0.03 |1.78 0.31 1.59

CD 5% 0.07 0.18 0.07 0.72

*, ** Significant at 5 and 1% levels, respectively

Table 5: Stability parameters for reducing sugars, total sugars and lycopene content.

Reducing sugars (%)

Total sugars (%)

Lycopene content (mg/100g)

Genotypes/Crosses LMean | bi | Sidi | uMean | Bi | Sidi | pMean bi | Sidi
EC-620407 324 | 119 | 000" | 355 | 065 | -0.00 6.04 174 | 001
EC-620428 288 | 095 | -000 | 335 | 050 | 0.0 7.27 207 | 015”
EC-620360 288 | 103 | 000 | 371 | 049 | 000 6.81 241 | 0.04”
EC-608415 352 | 222 | 003" | 396 | 043 | 0.04" 6.42 189 | 016~
EC-619982 373 | 115 | 002" | 416 | 054 | -0.00 7.98 247 | 0.01

Arka Saurabh 277 | 106 | 000 | 365 | 042° | -0.00 5.06 0.21 | -0.00

Arka Abha 243 | 093 | -000 | 323 | 037 | 000 5.76 0.30 | -0.00

Punjab Chhuhara 322 | 137 | 000 | 361 | 056 | 0.00 6.53 0.96 | -0.00

Pusa Ruby 236 | 081 | -000 | 28L | 023 | 000 6.00 0.15 | 0.00
EC-520078 158 | 049 | 000 | 212 | 017 | 000 8.57 2.6 | 0.00
EC-620557 371 | 187 | 001" | 423 | 044 | 000 8.02 2.62 | 003"
EC-620407 x Arka Saurabh 308 | 062 | 000 | 369 | 022 | 000 5.88 0.45 | -0.00
EC-620407 x Arka Abha 260 | 102 | 000 | 333 | 006 | -0.00 6.11 0.82_| 0.00
EC-620407 x Punjab Chhuhara 287 | 096 | 000 | 365 | 049 | 000 6.57 0.57 | 0.00
EC-620407 x Pusa Ruby 250 | 095 | 000 | 317 | 021 | 000 6.26 0.34 | -0.00
EC-620407 x EC-520078 181 | 095 | 000 | 254 | 056 | 0.00 8.59 0.67 | 0.00
EC-620407 x EC-620557 344 | 131 | -001 | 416 | 040 | 0.00 7.43 102 | 0.00
EC-620428 x Arka Saurabh 293 | 082 | -000 | 359 | 0.67 | 0.00 6.40 107 | 0.00
EC-620428 x Arka Abha 271 | 099 | 000 | 342 | 040 | 0.00 6.66 0.66 | 0.01
EC-620428 x Punjab Chhuhara 294 | 102 | 000 | 366 | 038 | 000 731 0.66 | -0.00
EC-620428 x Pusa Ruby 277 | 306 | 043" | 359 | 2.97 | 064" 6.97 0.66 | 0.00
EC-620428 x EC-520078 193 | 090 | 000 | 256 | 026 | 000 8.42 0.83 | 0.00
EC-620428 x EC-620557 353 | 122 | 000 | 424 | 061 | 000" 8.22 0.50° | -0.00
EC-620360 x Arka Saurabh 299 | 092 | 000 | 369 | 045 | 000 6.23 0.48 | 0.00
EC-620360 x Arka Abha 305 | 131 | 000 | 395 | 316 | 0.00 6.57 0.65 | -0.00
EC-620360 x Punjab Chhuhara 298 | 097 | 000 | 38 | 317 | -0.00 7.05 0.82_| 0.00
EC-620360 x Pusa Ruby 290 | 093 | 000 | 412 | 828 | 001" 6.63 0.56 | 0.00
EC-620360 x EC-520078 159 | 069 | 000 | 325 | 1431 | 005" 8.18 0.28 | 0.00
EC-620360 x EC-620557 346 | 110 | -000 | 402 | 047 | 0107 8.06 0.36 | 0.04”
EC-608415 x Arka Saurabh 323 | 119 | 000 | 38 | 053 | 000 5.94 0.87 | -0.00
EC-608415 x Arka Abha 297 | 098 | 000 | 362 | 040 | -0.00 6.32 0.69 | 0.00
EC-608415 x Punjab Chhuhara 308 | 085 | -000 | 377 | 049 | 000 6.83 0.75 | 0.00
EC-608415 x Pusa Ruby 314 | 084 | 000 | 378 | 065 | 0007 6.56 121 | 0.00
EC-608415 x EC-520078 151 | 108 | 000 | 210 | 051 | 000 7.88 0.84 | -0.00
EC-608415 x EC-620557 336 | 111 | -000 | 406 | 049 | -0.00 7.67 0.92 | 0.01
EC-619982 x Arka Saurabh 364 | 144 | 000 | 428 | 069 | 010" 6.84 0.85 | 0.00
EC-619982 x Arka Abha 314 | 097 | 000 | 38 | 033 | -0.00 7.12 0.87 | 0.00
EC-619982 x Punjab Chhuhara 317 | 073 | 000 | 369 | 061 | 000" 7.57 0.02 | 0.01
EC-619982 x Pusa Ruby 325 | 107 | -000 | 389 | 045 | 000 7.39 0.44 | 0.00
EC-619982 x EC-520078 195 | 120 | 000 | 259 | 056 | 0.00 8.72 039 | 0.01
EC-619982 x EC-620557 358 | 146 | -000 | 430 | 076 | 001" 8.60 20.01 | 0.00
US-240 320 | 100 | 000 | 38 | 036 | 000 6.50 0.73_| 0.00
Arka Rakshak 298 | 029 | -000 | 368 | 095 | -0.00 8.27 483 | 012°

NS-516 306 | 2.88 | 000" | 360 | 0.07 | 000 6.54 2.16 | 0.00

Mean 290 | 1.00 350 | 1.00 7.06 1.00
SEM 005 | 086 009 | 0.74 0.09 0.40
CD 5% 0.11 0.22 0.21

*,** Significant at 5 and 1% levels, respectively
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Table 6: Analysis of Variance for stability

Plant Number of Days to | Number Nfufmb_er Fruit | Fruit| Average | Days to | Days to
Source of variation df height primary 50% |of flowers|° ruits length|width| fruit | 1%t fruit |last fruit
(cm) branches flowering|per cluster per (cm) | (cm) |weight (g) | harvest | harvest
per plant cluster
Replications within 6.00 | 6.13 0.03 026 | 008 | 004 [001|000| 734 | 056 | 2.04
Environment
Genotypes 43.00 [2798.00**| 1.36** [277.57**| 3.22** | 3.38** [3.52**3.33**|2182.24**|319.58**]223.92**
Environments + (Genotypes x | gg g | g 1gwx | 0.11%% | 27.63 | 0.14** |0.21%* [0.05%% 0.04 | 28.65%* | 5.12%* | 8.34%*
Environments)
Environments 2.00 |2516.37**| 2.92** [166.57**| 3.83** | 4.44** |0.88**|0.65** 713.15** |176.42**292.83**
Genotypes x Environments | 86.00 | 33.76** 0.04 24.40 0.05** |0.11**| 0.03 | 0.02 | 12.73* 1.14 1.72
Environments (Linear) 1.00 |5032.75**| 5.85** |333.14**| 7.67** | 8.89** |1.76**|1.30**1426.30**|352.83**585.66**
Ge”Otype?L’;nig‘r’)'m”mems 4300 | 53.45%* | 005 | 19.16 | 0.08** |0.18**|0.03|0.02 | 18.64** | 042 | 1.41
Pooled Deviation 44.00 | 13.74 0.03 28.97** | 0.03 0.04 |0.02**|0.03**  6.67 1.81** | 1.98
Pooled Error 258.00{ 14.22 0.03 0.38 0.05 0.04 |0.01]0.01 4.86 0.52 1.46
Total 131.00] 979.00 0.52 109.67 1.15 125 [119]112| 73556 | 108.34 | 79.10
Table 6: Count...
o el pereT92P] e souple Ttrable| 30" | Total Reciucing RIS
Source of variation df. P10 PENhickness - acidity sugars| sugars
plant (mm) pH solu_als (4 (%) content %) | (%) (mg/100
(kg) Brix) (mg/100g) 9)
Replications within Environment 6.00 | 0.00 0.01 0.00 | 0.00 0.00 0.08 0.00 | 0.00 0.01
Genotypes 43.00 | 0.88** | 3.50** |0.28**|0.61**| 0.00 | 29.99** |0.88**| 0.98** | 2.52**
Environments + (Genotypes x Environments) | 88.00 | 0.01** | 0.04 | 0.00 | 0.01 | 0.00 0.85** |0.13** 0.01 0.10**
Environments 2.00 | 0.21** | 0.60** |0.01**| 0.01 | 0.01** | 1.68** [0.73**| 0.15** | 2.21**
Genotypes x Environments 86.00 | 0.00* 0.03 0.00 | 0.01 0.00 0.84** 10.11** 0.00 0.05**
Environments (Linear) 1.00 | 0.43** | 1.20** |0.02**| 0.02 | 0.02** | 3.35** |1.47** 0.31** | 4.41**
Genotypes x Environments (Linear) 43.00 | 0.01** | 0.02 0.00 | 0.01 0.00 1.47%* |0.21** 0.00 0.08**
Pooled Deviation 44.00 | 0.00 | 0.04** | 0.00* | 0.01**| 0.00** | 0.19** |0.02** 0.01** | 0.02**
Pooled Error 258.00| 0.00 0.01 | 0.00 | 0.00 | 0.00 0.06 0.00 | 0.00 0.00
Total 131.00{ 0.30 1.18 | 0.09 | 0.21 | 0.00 1042 | 038 | 0.33 0.89

*, **significant at 5 and 1 % levels, respectively

Conclusion

From the present study it is evident that the crosses as a
whole exhibited higher mean values with regression
coefficients around unity, indicating greater production and
stability of crosses for fruit yield. The stability of the
genotypes for fruit yield has also been reported to be the
result of stability for its component traits (Grafius, 1956).
The stable crosses for growth, earliness, yield and quality
involved either one or both stable parents. Rai et al, (1998),
Mandal et al, (2000) and Ivi Chakraborty et al, (2007) had
suggested the utilization of stable and potential genotypes in
breeding programmes for incorporation of stability as the
relative stability of the crosses was associated with the
stability of parents. The cross EC-608415 x Arka Abha
besides yield exhibited stable performance for other yield
contributing characters like fruit width, average fruit weight
and quality traits like total sugars, total soluble solids,
reducing sugars and ascorbic acid. Cross EC-608415 x
Punjab Chhuhara was also found to be stable for plant
height, fruit width, average fruit weight and quality
components while EC-620360 x Pusa Ruby exhibited
stability for plant height, number of primary branches,
average fruit width, days to last fruit harvest, fruit pH, total
and reducing sugars and EC-619982 x EC-620557
manifested stability for number of fruits per cluster, number
of flowers per cluster, fruit length, fruit width, average fruit
weight, total sugars, reducing sugars and lycopene content. It
can be concluded that certain hybrids expressed stability for
different characters and the study was confined to one

location. To get more realistic information on stability, the
identified genotypes should be evaluated across the
locations and over years before the commercial release.
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