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Abstract Twenty tomato advanced lines, with a check
variety (Megha), were evaluated during kharif of 2014
to study the nature and magnitude of genetic vari-
ability based on different growth, yield and quality
traits. The analysis of variance indicated significantly
higher amount of variability among the genotypes
for all the 17 characters studied. Genotypic and phe-
notypic coefficients of variation were high for the
characters viz. number of fruits per plant, fruit firm-
ness and shelf life. The characters viz. number of
flowers per cluster, number of fruits per cluster, num-
ber of fruits per plant, average fruit weight, dry matter
content, pericarp thickness and fruit yield per plant
exhibited high heritability coupled with high genetic
advance as percent mean.
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Introduction

Tomato (Solanum lycopersicum L.) is one of the most
important, p[opular and extensively used vegetable
as fresh fruit and also in the form of processed prod-
ucts [1] which belongs to the family Solanaceae. It is
widely grown all over the world (mainly tropics and
subtropics). Tomato is an important commercial and
dietary crop. Due to its short duration and high yield,
its area is increasing day bt day. India being a vast
country with varied agro-climatic regions, viz. tem-
perate, sub-tropical, tropical and coastal tropical hu-
mid regions, a single variety of tomato is definitely
not suitable for all agro-climatic regions. The same
variety may perform differently in different agro-ecolo-
gies and different varieties may also perform differ-
ently in the same agro--ecology. The phenotypic ex-
pression of the plant characters is mainly controlled
by the genetic makeup of the plant and the environ-
ment. Further, the genetic variance of any quantita-
tive traits is composed of additive variance (heritable)
and non-additive variance that includes dominance
and epitasis (non-allelic interaction). Therefore, it be-
comes necessary to partition the observed pheno-
typic variability into its heritable and non-heritable
components with suitable parameters such as phe-
notypic and genotypic coefficient of variation, heri-
tability and genetic advance. Further, genetic advance
can be used to predict the efficiency of selection.

Materials and Methods

A field experiment was conducted during kharif of
2014 at Regional Horticultural Research and Exten-
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Table 1.
**Significant at 1% probability level.

Analysis of variance for different characters of advanced tomato lines.

*Significant at 5% probability level.

CDh @
SI. No. Characters Replication Genotypes Error SEm+ CD @ 1% 5%
1 Plant height (cm) 5.94 190.55* 68.20 5.901 - 17.40
2 No. of primary branches 1.52 1.62%%* 0.46 0.50 1.93 1.41
3 Stem thickness (cm) 0.019 0.065%* 0.011 0.074 0.323 0.232
4 Days to first flowering 50.38 25.83% 11.83 2.43 - 7.19
5 Days to 50% flowering 841.52 62.51%*%* 14.32 2.67 10.56 7.89
6 No. of flowers per cluster 3.72 1.92%%* 0.32 0.404 1.62 1.187
7 No. of fruits per cluster 0.27 0.96%* 0.059 0.16 0.694 0.507
8 Percent fruit set 193.80 62.84%% 16.45 2.86 11.54 8.46
9 No. of fruits per plant 197.16 276.05%* 10.36 2.22 8.963 6.57
10 Average fruit weight (g) 80.95 184.06%* 20.49 3.2 12.87 9.44
11 Shape index 0.004 0.023%* 0.0009 0.067 0.086 0.068
12 Dry matter content (%) 9.81 29.37%* 1.06 0.72 2.93 2.15
13 Pericarp thickness (mm) 0.002 0.014%* 0.0003 0.038 0.054 0.031
14 Fruit firmness (kg/cm?) 0.184 0.237%* 0.017 0.094 0.376 0.273
15 TSS (°Brix) 0.073 0.251%* 0.005 0.06 0.21 0.16
16 Shelf life 237.19 121.75%* 1.26 0.268 3.19 2.347
17 Fruit yield per plant (g) 3010 5617%%* 5238 161.8 651.1 477.4

sion Center (RHREC), University of Horticultural Sci-
ences, Bagalkot, situated in the Northern dry zone
(Zone 3) of Karnataka. It is located at 75° 42" East
longitude and 16° 10” North latitude at an altitude of
542 m above mean sea level (MSL). The total rainfall
of 249.5 mm was received inl17 rainy days during crop
growth period from August to December 2014. Mean
maximum and minimum relative humidity were 78.79
and 60.87% respectively. The mean maximum tem-
perature was 31.25°C and the mean minimum tem-
perature was 19.75°C. Treatments of the experiment
involved advanced lines (the pre-released genotypes
have been developed by the plant breeder for use in
modern scientific plant breeding and are under pipe-
line to release to farmers). Such 20 advanced lines of
tomato viz. DTR-1, DTR 1-1, DTR-3, DTR-4, DTR-5,
DTR-6, DTR-7,DTR-8, DTO-1,DTO-2, DTO-3, DTO-
4,DTO-5,DTO-6, DTO-7, DTO-8, DTO-9, DTO-10,
DTO-11, DTO-12 from Horticultural Research Station,
Haveri (Devihossur) with Megha, a variety released
by UAS, Dharwad as check constituted 21 treatments
for the present investigation. Randomized complete
block design was adopted with two replications with
20 plants in each replication. The experimental data
collected were statistically analyzed using Fisher’s
method of Analysis of variance (Table 2) as outlined
by Sundararaj et al. [2]. GCV and PCV were calculated

by using the formula given by Burton [3]. PCV
and GCV were classified as suggested by
Shivasubramanian and Menon [4]. Heritability in
broad sense, it is the heritable variation and was com-
puted using the formula given by Weber and Moorthy
[5]. Heritability percentage was categorized as dem-
onstrated by Robinson et al. [6]. The extent of ge-
netic advance to be expected from selecting five per-
cent of superior progeny was calculated using the
formula given by Johnson et al. [7]. The genetic ad-
vance as percentage over mean was categorized into
low, moderate and high as given by Johnson et al. [7].

Results and Discussion
Genetic variability, heritability and genetic advance

The estimates of mean, range, genotypic and pheno-
typic coefficients of variation, heritability, genetic
advance and genetic advance as percent mean for all
the characters were studied and the results are pre-
sented in Table 2.

The grand mean plant height (Table 2) recorded
at final picking was 98.65 cm. It ranged from 77.3 cm to
120.00 cm. The genotypic (8.64%) and phenotypic
(12.56%) coefficients of variability were low. It exhib-
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Genotypic variance.

PCV : Phenotypic coefficient of variability. GCV : Genotypic coefficient of variability.

Genetic

advance
S1 Range Variance PCV GCV H? . Genetic over
No. Characters Min Max  Mean o7 o, (%) (%) advance mean (%)
1 Plant height (cm) 77.3 120 98.65 129.37 61.17 12.56 8.64 47.28 11.07 11.22
2 No. of primary branches 8.5 11.8 10.15 1.04 0.58 9.94 7.43 55.76 1.17 11.52
3 Stem thickness (cm) 1.4 2.14 1.77 0.038 0.026 11.8 9.86 68.42 0.27 15.25
4 Days to first flowering 32 50 41 18.83 7.00 10.91 6.65 37.17 3.32 8.09
5  Days to 50% flowering 41.5 56  48.75 38.41 24.09 13.16 10.42 62.71 8.00 16.41
6  No. of flowers per cluster 5.05 80 6.525 1.12 0.80 15.93 13.43 71.42 1.55 23.75
7 No. of fruits per cluster 2.2 5.0 3.6 3579 31.66 20.77 19.53 88.48 10.90 30.27
8  Percent fruit set 41.8 63.75 52.77 39.64 23.19 12.05 9.21 58.50 7.58 14.36
9  No. of fruits per plant 28.75 82.13 55.44 143.20 132.8423.95 23.06 92.76 22.86 41.23
10 Average fruit weight (g) 50.22  81.4 65.81 102.27 81.78 15.75 14.08 79.96 16.65 25.30
11 Shape index 0.94 1.33  1.135 0.012 0.011 9.86 9.49 91.66 0.20 17.62
12 Dry matter content (%) 17.36 31.25 24.305 307.07 254.6 18.14 17.5 82.94 9.46 38.95
13 Pericarp thickness (mm) 0.43 0.75 0.59 15.22 14.15 12.97 12.65 92.96 0.15 26.6
14 Fruit firmness (kg/cm?) 0.92 2.26 1.59 0.007 0.006 21.7 20.13 85.71 0.14 8.80
15 TSS (°Brix) 3.9 5.2 4.55 0.12 0.11 7.95 7.76 91.66 0.65 14.28
16 Shelf life 10.55 35.25 229 0.121 0.12 32.48 32.15 99.17 0.71 3.10
17  Fruit yield per plant (g) 2341 4125 3233 61.50 60.24 17.67 16.1 97.95 15.82 48.00

ited moderate heritability (47.28%) and genetic ad-
vance (11.22) as percent mean. The earlier findings of
Prashanth [8] are in line with the present findings.

The number of primary branches (Table 2) re-
corded at final picking was ranged from 8.5 to 11.8
with a mean value of 10.15. Genotypic (7.43%) and
phenotypic (9.94%) coefficients of variability were
low. Moderate genetic advance (11.52) as percent
mean was similar to the results obtained by Upadhyay
[9]. This character also showed moderate heritability
(55.76%) estimates. The results of Upadhyay [9] are
in agreement with the obtained results.

The stem thickness (Table 2) recorded at final
picking was ranged from 1.4 to 2.14 cm with a mean
value of 1.77 cm. The PCV and GCV observed were
11.8 and 9.86%, respectively. Heritability (bs) of
68.42% coupled with moderate genetic advance over
percent of mean 15.25% were noticed.

The mean number of days to first flowering
(Table 2) was 41.00. It had a range of 32.00 to 50.0
days for different lines with low GCV (6.65%) and
PCV (10.91%). This character showed moderate heri-
tability (37.17%) and also genetic advances as per-

cent of mean (8.09) was low.

Significant differences were recorded among the
entries with respect to days to 50% flowering (Table
2). The value ranged from 41.5 to 56 days. Moderate
genotypic (10.42%) and phenotypic (13.16%) coeffi-
cients of variability were observed Prashanth [8] and
Dhankhar and Dhankar [10] were also of same opin-
ion. In the present study, high heritability (62.71%)
coupled with low genetic advance (16.41%) was ob-
served Dhankhar and Dhankar [10] found similar kind
of results.

The value ranged from 5.05 to 8.00 with a mean of
6.52. The coefficients of variability observed at geno-
typic (13.43) and phenotype (15.93) levels were mod-
erate for number of flowers per cluster. Aradhana and
Singh [11] were also of the same opinion.

In the present study, the genotypic (19.53%) and
phenotypic (20.77%) coefficients of variability were
moderate for number of fruits per cluster, which were
in agreement with Aradhana and Singh [11]. It was
ranged from 2.2 to 5.0 with a mean of 3.6. However,
heritability (88.48%) and genetic advance (30.27)%)
over mean were found higher Mayavel et al. [12] and
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Samadia et al. [13] also obtained high heritability and
high genetic advance in tomato.

Wide variation of 41.8 to 63.75% fruit set with a
mean of 52.77% fruit set was observed. The differ-
ences between the values of PCV and GCV were 12.05
and 9.21% respectively. Heritability estimates of
58.50% with expected genetic advance as per cent
mean (14.36) were recorded for this traits (Table 2).

A wide variation was found among the 21 ad-
vanced lines for the number of fruits per plant. It var-
ied 28.75 to 82.13 significantly among the genotypes
with an overall mean of 55.44. Coefficient of varia-
tions observed at genotypic (23.06%) and phenotypic
(23.95%) levels were high for number of fruits per
plant. This characters showed high heritability
(92.76%) coupled with high genetic gain (41.23%).
The present findings were in agreement with the ear-
lier findings [11, 14, 15].

The average fruit weight ranged from 50.22 to
81.4 g with a mean of 65.81 g. Moderate genotypic
(14.08%) and phenotypic (15.75%) coefficients of
variation for average fruit weight were noticed. High
heritability (79.96%) with high genetic advance
(25.30%) was found for this character.

Fruit shape index showed low value for geno-
typic (9.49%) and phenotypic (9.86%) coefficient of
variation. The values ranged from 0.94 to 1.33 with a
mean of 1.13. This character exhibited high heritabil-
ity (91.66%) extimates with moderate genetic advance
(17.62%) and the results were in accordance with
carlier reports of Singh et al. [16].

The dry matter content ranged from 17.36g to
31.25g with mean of 24.30g. The coefficient of vari-
ability at phenotypic and genotypic level was 18.14
and 17.5% respectively. The high heritability of
82.94% with the high genetic advance over mean of
38.95%was found.

The mean pericarp thickness noticed was 0.59
cm with arange of 0.43 cm to 0.75 cm. The moderate
genotypic (12.65%) and phenotypic (12.97%) coeffi-
cients of variation were exhibited by pericarp thick-
ness. The high heritability estimate of 92.96% was

recorded with high genetic advance over mean 26.6%
was noted (Table 2).

The mean fruit firmness noticed was 1.59 kg /cm?
with arange 0f 0.92 to 2.26 kg/cm?. The values of 21.7
and 20.13 are noticed for PCV and GCV respectively.
The heritability estimate was 85.71% with low genetic
advance over mean of 8.80% was noted (Table 2).

Significant difference among genotypes for TSS
content of fruit was noticed. It ranged from 3.9t0 5.2
with a mean of 4.55. The genotypic (7.76%) and phe-
notypic (7.95%) coefficients of variability were low
for total soluble solids. Highest heritability (91.66%)
coupled with moderate genetic advance (14.28%) was
noticed.

The mean shelf life of fruits noticed was 22.9 days
with a range of 10.55 to 35.25 days . High phenotypic
coefficient of variability (32.48%) and genotypic co-
efficient of variability (32.15%) along with high heri-
tability (99.17%) and low genetic advance as percent-
age over mean (3.10) were recorded (Table 2).

The mean fruit yield per plant noticed was 3,233
g with a range of 2,341 g to 4,125 g. The moderate
genotypic (16.1%) and phenotypic (17.67%) coeffi-
cient of variability with high heritability (97.95%) and
high genetic advance (48.00%) were exhibited by fruit
yield per plant. These findings are similar with earlier
reports of Singh etal. [17].

In the present investigation, high heritability
coupled with high genetic advance as per cent of
mean was observed for number of flowers per cluster,
number of fruits per cluster, dry matter content, peri-
carp thickness and fruit yield per plant indicating that
these traits are controlled by additive gene action,
which is useful in selection.

Genotypic and phenotypic coefficients of varia-
tion were high for the characters viz. number of fruits
per plant, fruit firmness and shelf life. They were mod-
erate for days to 50% flowering, number of flowers
per cluster, number of fruits per cluster, average fruit
weight, dry matter, pericarp thickness and fruit yield
per plant. Rest of the traits showed low GCV and PCV.
The characters viz. number of flowers per cluster, num-



ber of fruits per cluster, number of fruits per plant,
average fruit weight, dry matter content, pericarp thick-
ness and fruit yield per plant exhibited high heritabil-
ity coupled with high genetic advance as percent
mean. These characters therefore, are governed by
additive gene effects. It may be concluded that selec-
tion on the basis of these characters will be more
useful for higher yield. Days to 50% flowering, shape
index and total soluble solids had high heritability
with moderate genetic advance. Fruit firmness and
shelf life had high heritability with low genetic ad-
vance indicating that these characters are controlled
by both additive and non-additive gene effects. Plant
height, primary branches and percent fruit set showed
moderate heritability and moderate genetic advance.
Days to first flowering and stem thickness had mod-
erate heritability with low values of genetic advance.
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