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ABSTRACT

Tomato (Solanum lycopersicum L.) is an economically important vegetable crop in the globe and
affected by various biotic and abiotic stresses to which the plants were exposed during growth. In
this study, three tomato hybrids viz., Arka Abeth, CoTH4 4 and Sivam were evaluated the resistant
to pest and diseases including biochemical analysis and yield assessment. The experiment results
revealed that highest average yield was recorded in Arka Abeth (712.7 g/ha) followed by CoTH4 4
(650.01 g/ha) and lowest in Sivam (574.58 g/ha). Regarding pest and disease, Pin worm was
recorded 21.8 % to 41.6% and leaf miner damage was recorded 8.25 % to 12.80 %, Leaf curl virus
disease incidence was 0.40 % to 0.61% and wilt incidence was 7.30% to 13.65%. Among the three
tomato cultivars arka abeth was performed higher in the biochemical parameters such as ascorbic

acid (38.2 mg/ 100g) and lycopene (3.01 mg/100g).
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1. INTRODUCTION

Tomato (Solanum lycopersicum L.,) is one of the
most important vegetable crops grown both
under tropical and sub-tropical conditions in
India. It belongs to the family solanaceae and
ranks second in vegetables production after
potato [1]. In Tamil Nadu, tomato is cultivated in
an area of 29,000 ha with annual production of
around one million tonnes with productivity of
30.51 t/ha. Tomato is considered as protective
food crop have rich source of mineral, vitamins
and organic acids. It is an important source of
lycopene, ascorbic acid and carotene valued for
their colour, flavour and antioxidant properties
[2]. Bioactive compounds of tomato fruits have a
wide range of physiological properties including
anti-inflammatory, antiallergenic, antimicrobial,
vasodilating, antithrombotic, cardioprotective and
antioxidant effects [3]. In Dharmapuri district,
tomato is cultivated in around 2,460 hectares and
an average yield is over 58,400 tonnes a year.
The increasing consumption of tomato makes it,
a high value crop for generating income to the
farmers. It is an important crop both on
production and industry point of view, there is a
necessity to improve the productivity per unit
area to achieve the increased production from a
limited land, but most of the farmers are
cultivating tomato hybrids with lesser productivity
due to biotic stress. Tomato production is
affected by number of pest and diseases which
hamper the yield as well as fruit quality [4]. The
major key insect pests viz., whitefly (Trialeurodes
vaporariorum), leaf miner (Liriomyza trifolii) and
tomato pin worm (Tuta absoluta) are the most
dangerous pests in tomato crop grown under
open and protected environment [5]. Regarding
disease incidence, leaf curl virus and wilt are

important constraints on tomato production in
tropics and subtropics [6]. Keeping in view of
these biotic stresses, an experiment was
conducted to study the performance of selected
three hybrids in terms of pest and disease
resistance including high vyielding and fruit
quality.

2. MATERIALS AND METHODS

The present study was conducted at Krishi
Vigyan Kendra, Tamil Nadu Agricultural
University, Dharmapuri, Tamil Nadu during 2021
- 2022 under open field condition in the farmers
holdings. Total five farmers were selected in
Dharmapuri  district  for  conducting the
experiment. The on-farm trials were conducted
with three tomato hybrids viz., COTH4, Arka
Abeth and Sivam. COTH 4 is released from
Tamil Nadu Agricultural University, Coimbatore,
India and Arka Abeth was from Indian Institute of
horticultural Research, Bangalore, India and
Sivam was from local hybrid. The trail was laid
out in randomized block design (RBD) with three
treatments and seven replications in famer’s sick
field. Tomato seeds were sown in protrays
containing a mixture of growth medium namely
coco peat, vermiculite and perlite mixture in the
ratio of 3:1:1 respectively. The raising of seedling
was done with standard procedure and
transplanted on farmers field with a spacing of 60
cm x 45 cm. Size of the experimental plot is 40
m?2 (8.0 m x 5.0 m). All the cultural practices are
followed as per the recommendations of crop
production guide of Horticultural Crops, Tamil
Nadu Agricultural University, Coimbatore, Tamil
Nadu, India (Crop Production guide, 2020).
Insect pests were attracted by placing
pheromone traps @ 5 numbers/ha and yellow




sticky traps @ 25 numbers/ha. Monitoring and
field visits were conducted regularly to collect
data on pest and disease and provide instant
solution to the problems reported by the
participating farmers.

A morphological characters on plant height,
flower per cluster, number of fruit per plant, fruit
weight (g), yield per plant (g) etc. were recorded
and the economics of cultivation was also
calculated. All the observations were recorded on
randomly selected twenty-five plants, except the
yield (g/ha), which was computed based on the

net plot yield. In order to evaluate the most
profitable treatment combination, economics of
different treatments were worked out in terms of
net returns and net returns per rupee investment.
For screening of sucking pest, pest population
were recorded in five randomly selected plants
from each experimental trial at fortnightly
intervals. The observation of leaf miner and
tomato pin worm per leaf were counted on
randomly selected three leaves. Per cent of leaf
miner and pin worm infestation was observed as
per the standard protocol (Table 1).

Table 1. Standard scoring procedure for whitefly adult, leaf miner and tomato pin worm
infestation on tomato cultivars

Score (0-4) Per cent infestation Per cent infestation Remarks
(leaf miner) (pin worm/ blotch miner)
0 No symptoms No symptoms Immune
1 1-10 per cent infestation 1-10 per cent infestation Resistant
2 11-20 per cent infestation 11-20 per cent infestation Moderately resistant
3 21-30 per cent infestation 21-30 per cent infestation Susceptible
4 >31 per cent infestation >31 per cent infestation Highly susceptible

An appearance of disease symptom was
recorded from each replication. Assessment on
the reaction in the tomato cultivars to tomato leaf
curl virus and Fusarium wilt disease were
observed as per the standard protocol. Tomato
fruit subjected for quality analysis were
categorized by size, shape, weight, colour and
maturity stage to maintain uniformity for the
experiment purpose. The observations of
biochemical parameters in tomato fruits content
was quantified by pH, total soluble solids (TSS),
Ascorbic acid (mg per 100 g), Lycopene (mg per
100 g) and beta carotene (mg per 100g). The
statistical analyses were carried out by using
SPSS software.

3. RESULTS AND DISCUSSION

The performance of tomato hybrids viz., COTH4,
Arka Abeth and Sivam were evaluated in the
farmer’s field of Dharmapuri district during kharif
season 2021-2022. The results of the
experiments revealed that the quantitative
characters of three hybrids such as plant height
(cm), flower cluster/plant, flowers/cluster,
fruits/plant, fruit weight (g) and vyield/plant (kg)
showed highly significant to each other. The
plant height is found to be maximum in Arka
Abeth (114.73 cm) followed by COTH4 (109.63
cm) when compared to farmers choice hybrid
Sivam (109.63). Number of flower clusters per
plant recorded its highest value in Arka Abeth
(18.41) followed by COTH4 (17.25). On
observing number of flowers per cluster, Arka

Abeth (6.78) and COTH4 (6.39) are recorded
maximum number of flowers and on par with
each other. Highest yield among all three hybrids
was 712.97g/ha recorded in Arka Abeth followed
by COTH 4 and Sivam. Fruit weight and No of
fruits per plant was highest in Arka Abeth
followed by COTH 4 and Sivam (Table 2).
Highest benefit cost ratio recorded in Arka Abeth
followed by COTH 4 and Sivam. This results
finding was confirmed [7] that tomato hybrid
variation was showed in the all the
morphological parameters.

Regarding pest infestation revealed that pin
worm was recorded low in COTH 4 followed by
Arka Abeth and Sivam Hybrid (Table 2).
Whereas leaf minor damage was recorded high
in Sivam and low in Arka Abeth. Similar study
was reported [8,9] tomato cultivars of Omnia,
Emerald, Arka Raksham, Arka Samrat and Arka
abhedh were categorized moderately resistant to
leaf minor. The cultivars Omnia, Emerald, and
Arka Rakshak were also categorized as
moderately resistant to tomato pinworm. The
findings was confirmed [10,11] that cultivar LA
1777, LA 1718 and LA 716 were resistant to
Tuta absoluta.

For diseases incidence, leaf curl virus disease
incidence was higher in Sivam and lowest in
Arka Abeth, while wilt incidence was higher in
Sivam and lowest in COTH4 (Table 3). The
similar results were confirmed with different
studies [1,12,13,2] conducted in tomato crop.



The total soluble solids (TSS) ranged from 3.65
to 5.12° Brix recorded among the three cultivars.
Highest TSS was recorded in COTH4 followed
by Arka Abeth and Sivam hybrid. Among three
hybrids, highest ascorbic acid content was found
in Arka Abeth of followed by COTH4 when
compare to Sivam. High TSS and low acidity are
the major parameters considered by fruit
processing industries. High TSS recorded due to
the improved deposition of solids and more
adaptation of organic acids to sugars. This
results were confirmed with [14] the process of
biosynthesis and polysaccharides degradation at
the time of maturity. Similarly screening of 70
accessions of cultivated and wild tomato [3] for
biochemical characteristics viz., dry matter
content, ascorbic acid, sugars, carotenoids,
chlorophylls and anthocyanins. The similar
results reported [15] that the hybrids Punjab
Sartaj X EC163605 and Punjab Sartaj X IIVR
BT-10 were recorded the highest values for fruit
quality and biochemical traits viz., pericarp
thickness, fruit firmness, shelf life, ascorbic acid,
titrable acidity, lycopene and [ carotene



Table 2. Studies on different parameters of tomato hybrids under open field conditions

Technology Option  Plant height Flower cluster/ Flowers/cluster, fruits/plant, Fruit weight (g) Yield (g/ha)

Net Returns B:C ratio

(cm), plant, (Rs./ha)
TO1 (Sivam) 104.81 16.93 5.78 54.0 55.36 574.58 0.74974 1.60
TO 2 — Arka Abeth 114.73 18.41 6.78 61.2 60.8 712.97 1.23587 1.98
TO3-COTH4 109.63 17.25 6.39 58.4 59.2 650.01 1.01554 1.81

Table 3. Studies on pest and disease problems in tomato hybrids under open field conditions

Technology Option Pin worm damage (%) Leaf miner damage (%) Tomato leaf curl virus incidence (%) Wilt incidence (%)

TO 1 - Sivam 41.60 12.80 0.61 13.65

TO 2 — Arka Abeth 25.80 8.25 0.40 9.80

TO 3-COTH4 21.80 9.45 0.49 7.30

Table 4. Effect of fertilisers on the growth parameters at different growth stages of tomato crop

Treatments Fruit pH Total Soluble Solids (° Brix)  Ascorbic Acid (mg per 100 g) Lycopene (mg per 100 g) Beta Carotene
(mg per 1009)

TO 1 - (Sivam) 3.01 3.65 35.1 271 0.53

TO 2 — Arka Abeth  3.51 4.45 38.2 3.01 1.02

TO 3-COTH4 3.87 5.12 34.5 2.65 1.10

SED 0.07 0.06 0.78 0.07 0.02

CD (p = 0.05) 0.15 0.12 1.7 0.16 0.04




compared to the check hybrids. The highest
lycopene content recorded in Arka Abeth when
compare to Sivam. Among the cultivars, highest
B-carotene content was recorded in COTH4
followed by Arka Abeth when compare to Sivam
(Table 4). This study is agreed with the results
obtained in tomato [15,16-18].

4. CONCLUSION

The tomato hybrid Arka Abeth was attributed to
the higher number of flowers per cluster, fruits
per plant, less infestation by pest and diseases
over COTH4 and Sivam. Market preference was
good for Arka Abeth at Dharmapuri district.
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