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Abstract Twenty tomato advanced lines, with a
check variety (Megha), were evaluated during kharif,
2014 to study the vegetative performance of ad-
vanced tomato lines in northern dry zone of
Karnataka.The analysis of variance indicated signifi-
cantly higher amount of variability among the geno-
types for all the 17 characters studied. The advanced
line DTR-3 showed highest plant height, stem thick-
ness, number of primary branches and secondary
branches at all the stages studied viz., 40DAP, 90
DAP and final harvest respectively when compare
to the check variety Megha, where as DTO-4 had
lower plant height and number of secondary
branches. Least stem thickness and number of pri-
mary branches found by the line DTO-12. Therefore

N. Kavyashree*, Revanappa, H. B. Patil,
D. Sathish, S. Gururaj

Department of Vegetable Science,
University of Horticultural Sciences,
Bagalkot, Karnataka 587104, India
e-mail : kavyackm373 @gmail.com
*Correspondence

DTR-3 is superior performer as concern to vegeta-
tive growth in the northern dry zone of Karnataka.
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Introduction

Tomato (Solanum lycopersicum L.) is one of the
most important, popular and extensively used veg-
etable as fresh fruit [1] which belongs to the family
solanaceae. It is widely grown all over the world
(mainly tropics and subtropics). Tomato is the
world’s largest grown vegetable crop after potato and
onion. It is universally treated as protective food.
Tomato forms an essential part of human diet. It is
an important source of vitamin A and C as well as
minerals and carotenoids. Among the carotenoids,
lycopene is a powerful antioxidant which is synthe-
sized in tomato. As reported in WH Foods [2], lyco-
pene has many human health benefits as it reduces
the risks of nervous system problems, heart disease,
cancer and obesity. It is reported by many research-
ers that lycopene has potential human health ben-
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Table 1. Analysis of variance for different characters of advanced tomato lines. * Significant at 5% probability level, **Significant at 1%

probability level.

SI.No. Characters Replication ~ Genotypes Error SEm=+ CD@ 1% CD @ 5%
1 Plant height (cm) 594 190.55* 68.20 5.901 - 1740
2 No. of primary branches 1.52 1.627%%* 046 0.50 193 141
3 Stem thickness (cm) 0019 0.065%* 0.011 0.074 0323 0232
4 Days to first flowering 50.38 25.83* 11.83 243 - 7.19
5 Days to 50% flowering 841.52 62.51%* 14.32 267 10.56 7.89
6 No. of flowers per cluster 372 1.92%* 0.32 0404 1.62 1.187
7 No. of fruits per cluster 027 0.96%* 0.059 0.16 0.694 0.507
8 Per cent fruit set 193.80 62.84+* 1645 2.86 11.54 846
9 No. of fruits per plant 197.16 276.05%* 10.36 222 8.963 6.57
10 Average fruit weight (g) 80.95 184.06%* 2049 32 12.87 944
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 0.72 293 215
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 0273
15 TSS (°Brix) 0.073 0.251%* 0.005 0.06 021 0.16
16 Shelf life 237.19 121.75%* 1.26 0.268 3.19 2347
17 Fruit yield per plant (g) 3010 5617%** 5238 161.8 651.1 4774

efits. Lycopene prevents skin disease induced by UV-
light [3]. Lycopene protects from various cancers
and cardiovascular disease [4] also. As reported by
Giovannucci [5], high tomato or lycopene consump-
tion reduces the risk of prostate cancer. Tomato
(Solanum lycopersicum L.) is one of the important
crops used as a fresh vegetable as well as in a variety
of processed products such as ketchup, sauce, juice,
puree, pasta sauce, salsa, tomato-based powders, sun-
dried tomatoes, curries and ready-to-eat products.
On a global scale,more than 163 million tonnes
(MT) of tomatoes were produced in 2014, or about
15% of total global vegetable production. In 2012,
tomato production had a net value of US$59 billion,
the eighth most valuable agricultural product world-
wide. Global fresh tomatoes exports totaled US$8.4
billion in 2015. Global tomato production has in-
creased by nearly 40% since 2002. FAO statistics
show that the increase has been distributed evenly
across the top 10 producing countries. While China
is the leading producer with a share of 31% , India
has consistently produced more tomatoes than third-
ranked USA since 2008 with global share of 11% of
production [6]. Thus, tomatoes are an important crop
for both the farmer and the consumer in India.
Amongst vegetable crops, tomato ranks third in pri-
ority after potato and onion in India as reflected in
the tonnage produced. With an estimated production

of 19.4 MT, India ranks second behind China in to-
mato production as well as in the area planted to the
crop. Trends in tomato production in India show a
strong expansion of production since 2010 largely
due to an expansion in the area under cultivation in
view of increasing market demand and a differential
higher rate of return for farmers as compared with
other crops. Karnataka is the second largest tomato
producing state after Andhra Pradesh and accounts
for 11.4% of total production. The State produced
2.07 MT of tomatoes from a cultivated area of about
61,000 ha. Karnataka’s tomato productivity average
is estimated at 34 tonnes/ha, the highest achieved
amongst leading Indian tomato producing states.
Kolar district produces some 28% of total state to-
mato production while Belgaum, Haveri and Mandya
districts each have a share of between 8—10%. Irri-
gation remains a critical bottleneck for growers in
several districts. Access to markets has also encour-
aged growers to cluster around the central and south-
ern districts. Though quality of the fruit is important
for consumption it is mainly influenced by vegeta-
tive growth of the plant. The plants which shows op-
timum vegetative growths viz., plant height, stem
thickness, primary branches and secondary branches,
gives highest yield and superior quality fruits. So this
present investigation done to check vegetative per-
formance of advanced tomato (Solanum
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lycopersicum L.) lines in northern dry zone of
Karnataka.

Materials and Methods

A field experiment was conducted during kharif,
2014 at Regional Horticultural Research and Exten-
sion Center (RHREC), University of Horticultural
Sciences, 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 alti-
tude of 542 m above Mean Sea Level (MSL). The
total rainfall of 249.5 mm was received in 17 rainy
days during crop growth period from August to De-
cember 2014. Mean maximum and minimum rela-
tive humidity were 78.79 and 60.87%, respectively.
The mean maximum temperature was 31.25°C and
the mean minimum temperature was 19.75°C. The
soil of the experimental area was sandy loam having
good physical and chemical properties. Tomato seeds
were sown in pro-trays filled with coco-peat grow-
ing media. Recommended cultural practices and plant
protection measures (drenching with Dithane M-45
2 g/1 two times) were carried out to raise healthy
seedlings. Five plants were tagged at random in each
replication and observations were recorded on
growth parameters. 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
Hoticultural Research Station, Haveri (Devihossur)
with Megha, a variety released by UAS, Dharwad as
check constituted 21 treatments for the present in-
vestigation . 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” as outlined by Sundararaj et
al. [7]. Plant height was taken at 45, 90 days after
planting (DAP) and also at the time of final picking,
and expressed in centimeters. Average stem thick-
ness was taken with the help of vernier calipers at
45, 90 DAP and at the time of final picking and ex-

pressed in centimeters . Total number of primary
branches per plant were counted at 45, 90 DAP and
also at final picking. Total number of secondary
branches per plant arising from primary were counted
at 45, 90 DAP and also at final picking.

Results and Discussion

Result from analysis of variance showed highly sig-
nificant difference among the genotypes (p<0.0001)
for the characters evaluated (Table 1). Similar find-
ings were reported earlier [8, 9] for the tomato char-
acters studied.

Within the genotypes highest plant height (Table
2 and Fig. 1) was observed in DTR-3 both at 45 DAP
(72 cm) as well as at final harvest (120 cm) expert
at 90 DAP, whereas DTO-4 had recorded the sig-
nificantly lowest plant height at all the stages of
growth studied. However, at final harvest only DTR-
3 was found significantly superior over Megha, the
check. Among the twenty one genotypes evaluated,
significant difference was found with respect to stem
thickness (Table 2). Even for stem thickness the
genotype DTR-3 was found significantly superior
over check at both stages 45 DAP (1.26 cm) and fi-
nal harvest (2.14 cm) of growth. Significantly least
stem thickness was recorded in DTO-12 at all the
stages of growth. At final harvest, only two geno-
types (DTR-3 and DTR-4) were found to record bet-
ter thickness than Megha and rest (18 genotypes)
were of lower stem thickness. Significant differ-
ences were observed among the genotypes with re-
spect to number of primary branches per plant (Table
2). The maximum number of primary branches per
plant were observed in DTR-3 at all the growth stages
(10.00, 11.5 and 11.8 at 45 DAP, 90 DAP and at fi-
nal harvest, respectively). The second best line to
record more branches at final harvest was DTO-6
(11.6 cm). Least number of branches at 45 DAP (3.9)
and both at 90 DAP and at harvest were noticed in
DTO-12. The difference among lines was significant
with respect to number of secondary branches per
plant (Table 2) also. Secondary branches per plant
were more at early stage in DTR-1 but at later stages
DTR-3 registered the significantly highest branches
(32.0 and 38.6 at 90 DAP and at final harvest, re-
spectively). DTR-1, DTR-4, DTR-5, DTO-7, DTO-
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Table 2. Plant height , stem thickness, primary branches and secondary branches of different advanced tomato lines at 45 DAP, 90 DAP
and at final harvest.

Plant height (cm) Stem thickness (cm) Primary branches Secondary branches
Sl 45 90 Final 45 90 Final 45 90 Final 45 90 Final
No. Treatments DAP DAP harvest DAP DAP harvest DAP DAP  harvestDAP DAP  harvest
1 DTR-1 66.1 85.0 89.8 1.02 1.50 1.70 6.3 9.7 99 120 200 320
2 DTR 4.0 85.0 96.2 1.10 1.60 1.86 76 102 106 84 140 240
3 DTR-3 72.0 87.0 120.0 1.26 1.85 2.14 100 115 118 114 320 386
4 DTR4 62.1 79.0 96.5 1.4 1.85 1.95 75 10.6 106 96 180 284
5 DTR-5 59.7 83.0 89.5 0.94 1.30 1.69 58 9.7 99 9.7 180 296
6 DTR-6 70.1 81.0 9.5 1.12 1.60 1.74 64 105 107 76 150 246
7 DTR-7 60.5 65.0 89.0 0.83 1.30 1.54 54 9.8 100 82 190 251
8 DTR-8 51.7 65.0 80.0 0.72 1.25 145 64 102 106 74 150 206
9 DTO-1 56.0 675 945 0.83 1.55 1.66 6.0 10.1 105 7.1 150 206
10 DTO-2 49.6 62.5 81.0 0.78 145 1.65 55 104 108 86 180 257
11 DTO-3 526 70.0 83.0 0.89 1.50 1.75 57 105 107 88 180 264
12 DTO4 4.1 62.0 713 0.89 1.30 1.58 40 82 85 6.3 130 164
13 DTO-5 59.2 875 1025 095 1.57 1.70 50 10.7 109 85 170 222
4 DTO-6 60.7 65.0 89.5 097 145 1.66 7.1 114 116 78 140 224
15 DTO-7 52.1 675 81.0 0.85 140 1.57 54 94 9.6 10.8 230 296
16  DTO-8 60.6 65.5 83.5 091 1.20 1.51 54 9.6 9.8 8.7 175 239
17 DTO-9 61.3 735 90.0 092 1.30 1.52 48 100 104 105 130 205
18 DTO-10 634 80.0 93.0 092 1.35 1.51 5.7 10.1 102 109 220 307
19 DTO-11 649 715 873 1.02 140 148 59 8.6 8.8 92 210 314
20 DTO-12 534 675 7.7 0.66 1.10 140 39 82 85 112 200 324
21 Megha (L15) 649 82.0 95.0 1.07 1.65 1.87 84 112 114 96 170 236
F test ES * * * * * * * ES * ES ES
SEm 443 431 5.901 0059 0077 0074 0284 0518 050 0628 0918 141
CD (0.05) 13.07 12.18 1740 0123 0240 0232 0.836 1527 141 1.8364 2705 418
CV (%) 10.53 7.87 9224 6493 7870 6907 6550 7318 6610 9727 7173 7.68

10, DTO-11 and DTO-12 recorded significantly ~ Check variety Megha had 9.6, 17 and 23.6 number
higher number of secondary branches than the check.  of secondary branches per plant at 45 DAP, 90 DAP
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Fig. 1. Plant height of different advanced tomato lines at 45 DAP, 90 DAP and final harvest stage.
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and at harvest, respectively. Both, at early (6.8) and
at harvest (16.4) DTO-4 had the significantly lowest
number of secondary branches per plant.

Finally the investigation revealed that the ad-
vanced line DTR-3 showed highest plant height, stem
thickness, number of primary branches and second-
ary branches at all the stages studied viz., 40DAP,
90 DAP and final harvest stage respectively when
compare to the check variety Megha, Where as DTO-
4 had lower plant height and number of secondary
branches. Least stem thickness and number of pri-
mary branches found by the line DTO-12. Therefore
DTR-3 is superior performer as concern to vegeta-
tive growth in the northern dry zone of Karnataka.
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