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Abstract: 68 genotypes of tomato were assessed for genetic variability, heritability and genetic advance studies at Vegetable
Research Farm, Department of Horticulture, Institute of Agricultural Sciences, B. H. U., Varanasi during rabi season 2009-
10. All the characters studied for all the genotypes showed highly significant variation. General coefficient of variation at
phenotypic level was higher in magnitude than corresponding genotypic level though the differences were not much in all
the cases. Maximum PCV (49.55) and GCV (47.30) were registered for shelf life while days to 50% flowering had the
lowest PCV (8.66) and GCV (7.40). The range of heritability was observed between 73.10 to 99.60 %. Highest value of
heritability 99.60 was observed for fruit yield per plant and fruit yield per hectare, while it was lowest for days to 50%
flowering (73.10). Highest genetic gain was recorded for shelf life followed by fruit yield per plant, fruit yield per hectare,

whereas days to 50% flowering exhibited moderate genetic gain.
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INTRODUCTION

Tomato is an herbaceous, annual to perennial,
prostate and sexually propagated plant. Tomato
is mainly grown for its fruits which are rich in
vitamins and minerals; hence it is called as one of the
most important protective foods. The success of any
breeding programme depends on the availability of
genetic variability present in the population, which is
however not directly measurable by itself, but has to
be inferred with phenotypic expression. It is a linear
function of genotype (G) and environment (E) and
genotype x environment (G x E) interaction effect.
Association of genotypic and phenotypic coefficient
of variation, heritability and genetic advance appears
to be good criteria for selection in crop improvement
programme. The knowledge of genetic variability
that is heritable from generation to generation has
great significance in breeding programme.
Heritability estimates aid in determining the relative
amount of heritable portion of variation. However,
heritability values alone itself provide no indication
of the amount of genetic progress that would result
from selecting the best individuals. According to
Ramanujan and Tirumalachar (9) heritability
estimates in broad scene would be reliable if high
genetic advance will be accompanied. Hence the
present investigation was initiated to assess the high
yielding genotypes, extent of genetic variability,
heritability and genetic advance in diverse lines of
tomato.

MATERIAL AND METHOD

The present investigation was carried out at
Vegetable  Research  Farm, Department of
Horticulture, Institute of Agricultural Sciences,
B.H.U, Varanasi during 2009-10 in rabi season using
Randomized Block Design with three replications in

each genotype. Each genotype was sown in two rows
of 3 m length at 60 x 45 cm spacing accommodating
12 plants in each replication. The experimental
material consisting of 68 genotypes of tomato. All
the recommended package of practices was followed
for raising a healthy crop. The observations were
recorded on five randomly selected plants in each
genotype per replication for various characters using
standard procedures. Genotypic and phenotypic
coefficients of variances were calculated as per the
formula given by Burton (3). Heritability in broad
sense was calculated by the formula given by Burton
and Devene (2) and Allard (1) Genetic advance was
calculated as per Johnson et al. (5)

RESULT AND DISCUSSION

ANOVA revealed that all the characters studied
showed highly significant differences for all the
genotypes, indicating sufficient amount of
variability. General coefficient of variation at
phenotypic level was higher in magnitude than
corresponding genotypic level though the differences
were not much in all the cases. Maximum Phenotypic
coefficient of variation (PCV) (49.55) and Genotypic
coefficient of variation (GCV) (47.30) (Table 1)
were registered for shelf life while days to 50%
flowering had the lowest PCV (8.66) and GCV
(7.40). High PCV and GCV were also exhibited
number of locules per fruit, number of seeds per fruit
and fruit yield per hectare, indicating selection for
these traits will be effective. Moderate PCV and
GCV were recorded for plant height, number of
primary branches per plant, number of flower
clusters per plant, number of fruits per plant, fruit
length, fruit width and pericarp thickness. Similar
reports were given by Pujari et al. (8) and Mittal et
al. (7). The difference between PCV and GCV values
were low, indicating that the traits under study were
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less influenced by environment and these characters
could be improved by following phenotypic
selection.

Genotypic coefficient of variation represents the total
genetic variation whereas heritability measures the
proportion to which the variability of a character is
transferred to offspring. The heritability estimates
were high for all the characters studied. The range of
heritability was observed between 73.10 to 99.60 %.
Highest value of heritability 99.60 (Table 2) was
observed for fruit yield per plant and fruit yield per
hectare, while it was lowest for days to 50%
flowering (73.10). High estimates of heritability for
these traits were also reported by Singh and Singh
(12), Sharma et al. (10) and Singh (11).

Highest genetic gain (Table 3) was recorded for shelf
life followed by fruit yield per plant, fruit yield per
hectare, number of locules per fruit, number of seeds
per fruit, average fruit weight, plant height, number
of flower clusters per plant, number of fruits per
plant, pericarp thickness, fruit width, number of

primary branches per plant and fruit length, whereas
days to 50% flowering exhibited moderate genetic
gain. Similar kind of results was observed by Mehta
and Asati (6) and Singh et al. (13).

Heritability being a single numerical expression on
the ratio of two variances, it may not lead to success
if selection is based on heritability estimates alone.
Therefore, high heritability coupled with high GCV
and genetic gain was more valuable in predicting the
selection. High heritability coupled with high GCV
and genetic gain were observed for shelf life, plant
height, number of branches per plant, number of
flower clusters per plant, number of fruits per plant,
pericarp thickness, number of locules per fruit,
average fruit weight, number of seeds per fruit, fruit
yield per plant and fruit yield per hectare which
might be assigned to additive gene action
conditioning their expression and phenotypic
selection for their amelioration could be brought
about by simple methods.

Table 1. Range, mean, genotypic and phenotypic coefficient of variation (GCV and PCV), heritability (HA) and
genetic advance (GA) for 14 characters in 68 genotypes of tomato

S. Character Mean Sum Range Grand | GCV | PCV | HA GA | Genetic

No of Squares mean (%) Gain

. (%)

1 | Days to 50% Flowering 18.00° | 23.00-38.00 | 31.24 | 7.40 | 8.66 | 73.10 | 4.07 | 13.02

2 | Plant Height (cm) 1493.16" 51.23- 83.06 | 26.91 | 27.04 | 99.00 | 45.66 | 54.97

129.40

3 | No. of primary 11147 | 4.60-15.03 | 8.64 [21.14|24.45| 7470 | 3.25 | 37.61
Branches per plant

4 | No. of flower Clusters 18.07° | 5.40-17.73 | 8.86 |26.68 |29.60 | 81.30 | 4.39 | 49.54
per plant

5 | No. of fruits Per plant 131.44" | 11.57-47.11 | 27.59 | 23.74 | 2450 | 93.90 | 13.07 | 47.37

6 | Fruit length (cm) 1.38" 2.70-5.77 | 401 [16.71[17.19] 9450 | 1.34 | 33.41

7 | Fruit width (cm) 1.777 2.35-6.08 | 4.05 |[18.83[19.27| 9550 | 1.54 | 38.02

8 | Pericarp Thickness 0.037 0.31-0.86 | 0.50 [22.60|22.75| 98.70 | 0.23 | 46.00
(mm)

9 | No. of locules Per fruit 477" 2.09-761 | 3.78 [32.95[34.00| 93.90 | 249 | 65.87

10 | Avg. fruit Weight (g) 465.76° | 21.00-78.00 | 41.68 | 29.74 | 30.19 | 97.00 | 25.15 | 60.34

11 | No. of seeds Per fruit 5957.12" 54.77- | 148.93|31.37 | 31.45| 99.50 | 91.47 | 61.41

234.29

12 | Fruit yield Per plant 0.61" 0.35-2.67 | 1.14 [39.54[39.62| 99.60 | 0.93 | 8157
(kg)

13 |Fruityield Per hectare | 84528.84" | 187.98- |424.22(39.54(39.63 | 99.60 | 344.7 | 81.27
(g/ha) 987.49 8

14 | Shelf Life(days) 56.37° | 4.00-12.85 | 7.68 |47.30]49.55| 91.10 | 6.39 | 83.20

REFERENCES Cooper, D. C. (1927). The anatomy and

Allard, R. W. (1960). Principles in Plant Breeding.
John Wiley and Sons, Inc. New York. 185 p.

Burton, G. W. and Devene, E. W. (1953).
Estimating heritability in all fall fescue (Festuca
arundinacea) from replicated clonal material.
Agronomy Journal, 4: 78-81.

Burton, J. W. (1952). Quantitative Inheritance in
grasses. Proceeding of 6™ International Grassland
Congress, 1: 277-283.

development of tomato flower. Botany Gazette,
83:399-411.

Johnson, H. W., Robinson, H. F. and Comstock,
R. E. (1955). Estimates of genetic and environmental
variability of Soybeans. Agronomy Journal, 47: 317-
318.

Mehta, N. and Asati, B. S. (2008). Genetic
relationship of growth and development traits with
fruit yield in tomato (Lycopersicon esculentum Mill.)



JOURNAL OF PLANT DEVELOPMENT SCIENCES Vol. 4 (4) 527

Karnataka Journal of Agricultural Science, 21 (1):
92-96

Mittal, P., Prakash, S. and Singh, A. K. (1996).
Variability studies in tomato (Lycopersicon
esculentum Mill.) under sub-humid conditions of
Himachal Pradesh. South Indian Horticulture, 44
(5&6): 132-134.

Pujari, C. V., Wagh, R. S. and Kale, P. N. (1995).
Genetic variability and heritability in tomato. Journal
of Maharastra Agricultural University, 20 (1): 15-17.
Ramanujan, S and Tirumalachar, D. K. (1967).
Genetic variability of certain characters in red pepper
(Capsicum annuum L.). Mysore Journal of
Agricultural Science, 1:32-36.

Sharma, J. P.,, Kumar, S., Singh, A. K. and
Bhusan, A. (2006). Variability and interrelationship

studies in tomato (Lycopersicon esculentum Mill.).
Journal of Horticultural Sciences, 1 (1):52-54.
Singh, A. K. (2009). Genetic variability, heritability
and genetic advance studies in tomato under cold
arid conditions of Ladakh. Indian Journal of
Horticulture, 66 (3):400-403.

Singh, J. B. and Singh, S. (1993). Comparative
performance of tomato cultivars under rainfed
conditions of Khadi area (Punjab). Punjab
Horticulture Journal, 3: 123-126.

Singh, A. K., Sharma, J. P., Kumar, S. and
Chopra, S. (2008). Genetic divergence in tomato
(Lycopersicon esculentum  Mill.). Journal of
Research, SKUAST-J., 7 (1):105-110.



528 ABHILASH SWAROOP MAHAPATRA, ANAND K. SINGH, V. MANJU VANI, RAMANAND MISHRA AND B.K. SINGH



