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Abstract

Seven tomato hybrids viz; TMT 685, Abhimanyu, Shivaji, Vaishnavi, Suruchi, TMT-507 and PKM-1
were evaluated against whitefly, Bemisia tabaci during the year 2015-16 in a Randomized Complete
Block Design with three replication having plot size of 4.5 x 3.6 m at INKVV, DHRTC Farm, Garhakota
(M.P.). The population of whitefly was recorded on tomato at weekly interval from appearance of the
whiteflies. The results revealed that none of the hybrids was found completely free from the infestation.
The infestation of whitefly started in the last week of August. The infestation increased gradually and
reached to its peak in the last week of September. Thereafter, the population declined abruptly. The
average minimum (5.69/plant) and maximum (9.85/plant) whitefly population during crop season was
observed on Vaishnavi and PKM-1, respectively. According to mean of whitefly population the highest
resistance was found in Vaishnavi followed by Suruchi, TMT-685, Shivaji, TMT-507, Abhimanyu and
PKM-1. The highest marketable fruit yield (318.51 g/ha.) was found in Vaishnavi while, the minimum
(97.53 g/ha) marketable fruit yield was recorded in PKM-1 hybrid. Among all the hybrids, Vaishnavi
recorded only 8.20% disease incidence and found statistically significant as compared to other hybrids
while the maximum disease incidence was observed in hybrid PKM - 1 (27.35%).
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1. Introduction

Tomato (Lycopersicon esculentum Mill.) is one of the most popular and widely grown
vegetable crops of both tropics and subtropics of the world ['%. India is the largest producer of
tomato covering an area of 7.74 lakh ha with an annual production of 187.32 lakh tones ™. In
India, the major tomato producing states are Orissa, Madhya Pradesh, Karnataka, Andhra
Pradesh and Telangana. In Madhya Pradesh, tomato is cultivated in an area of 0.73 lakh
hectares with a production of 22.85 lakh tones ™. The production of tomato is often limited to
a great extent due to pest attack. Tomato is infested by almost 13 major insect pests [ but
most important are fruit borer, Helicoverpa armigera Hubner, whitefly, Bemisia tabaci Gen,
jassids, Amrasca devastans Ishida, nematodes and diseases like fungal, bacterial, phytoplasma
infections and also crop is affected by large number of viral diseases 4. Of all these, the
whitefly, Bemisia tabaci (Gen.) transmitting many deadly diseases in solanaceous,
cucurbitaceous vegetable crops and pulse crops. The crop is infested by a number of sucking
pests in vegetative stage and borers at fruiting stage. Among the sucking insects, whitefly
(Bemisia tabaci) is one of the most damaging as it also acts as vector of tomato leaf curl virus
1, Whitefly is an important pest under the order hemiptera and carries piercing and sucking
type of mouthpart [l They cause direct and indirect damage to the tomato especially in the
early growth stage. Both nymphs and adults suck the cell sap from the lower leaf surfaces. In
addition, they disrupt transportation in conducting vessels and apparently introduce a toxin that
impairs photosynthesis in proportion to the amount of feeding [*?. When several insects suck
the sap from the same leaf, yellow spots appear on the leaves, followed by crinkling, curling,
bronzing, and finally drying of leaves. This phenomenon is known as “hopper burn” [, In case
of severe damage all leaves of the plants become crinkled or twisted with drastic reduction in
photosynthesis which ultimately causes severe yield reduction. Tomato leaf curl virus
(ToLCV) is a geminivirus (Geminiviridae: subgroup — I11) which is the most important and
destructive viral pathogen in many parts of India. Keeping in view the importance of whitefly
on tomato, present investigation was undertaken to screen the tomato hybrids against whitefly
under field condition.
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2. Materials and Methods

Seven tomato hybrids viz; TMT 685, Abhimanyu, Shivaji,
Vaishnavi, Suruchi, TMT-507 and PKM-1 were evaluated
against whitefly, Bemisia tabaci during the year 2015-16 in a
Randomized Complete Block Design with three replications.
The plot size was 4.5 x 3.6 m and row to row and plant to
plant distances were 60 and 60 cm, respectively. The crop was
transplanted on 7" August, 2015. The experimental plots were
kept free from weeds by weeding and hoeing. All the
agronomic management practices were followed from time to
time as per package and practices booklet of the region.
Observation on whitefly population on tomato hybrids was
recorded on five randomly selected and tagged plants per plot
at weekly interval soon after the appearance of the whiteflies.
The data obtained on whitefly population from experimental
field were transformed in to Vx + 0.5 and subjected to analysis
of variance. Tomato leaf curl virus disease incidence was also
recorded to know the susceptibility of hybrids to disease.

3. Results and Discussion

It is well known that certain varieties or hybrids or strains of
crops are attacked less by insects than other because of natural
resistance. In cultural practices, currently employed to
minimize the losses caused by white fly, growing of resistant
varieties / hybrids against the white fly, is one of the most
important tool in the white fly management without additional
cost. In the present investigation, seven tomato hybrids
against white fly infestation was judged by studying the
population buildup of white fly at weekly interval. Various

workers have earlier tried to screen tomato cultivars against
insect-pests [ 3 3 4 The data presented in Table-1 indicated
that none of the hybrid was found completely free from the
infestation. The white fly infestation did not appear over them
up to 34" Standard Meteorological Week (SMW). The
infestation started from 35" SMW and four hybrids viz;
PKM-1, Abhimanyu, TMT-507 and Shivaji were found
infested with white fly (av. 0.88 to 3.18 white fly/plant)
(Table-1 and Fig 1). The maximum white fly population (3.18
white fly/plant) was observed on PKM-1 while, the minimum
white fly population (0.88 white fly/plant) was observed on
Shivaji which was found significantly superior over rest of the
treatments. The variability of resistance recorded in tomato
hybrids was in order of Shivaji > TMT-507 > Abhimanyu >
PKM-1. All the hybrids were found infested by white fly on
36" SMW and thereafter the infestation increased gradually
and reached to its peak on 41t SMW. The maximum whitefly
population was recorded on 41t SMW on all tomato hybrids,
thereafter it started declining gradually. Vaishnavi supported
minimum number of white fly i.e. 12.99 white fly/plant on
415 SMW as against the maximum of 21.35 white fly/plant on
PKM-1. An overall comparison over the entire crop season
(Table-1) showed that the Vaishnavi was the least preferred
host (5.69 white fly/plant) and the PKM-1 was the most
preferred host (9.85 white fly/plant)

The ascending order of resistance in tomato hybrids according
to mean white fly population of all the observation recorded
during crop season was Vaishnavi > Suruchi > TMT-685 >
Shivaji > TMT-507 > Abhimanyu > PKM-1.
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Fig 1: Population build - up of white fly on tomato hybrids
Table 1: Seasonal incidence of white fly on different tomato hybrids
Whitefly population per plant* .
I\Slb EOS; ?52 Standard Meteorological Week (SMW) OI\\/II?e;” ( \t('/f]lg)*
Y 35 36 37 38 39 40 41 2 43 44 45 46 at
- 203 | 317 | 578 | 7.36 | 1015 | 1402 | 11.44 | 823 | 535 | 3.74 | 2.2
1| TMT-685 59) | (191) | (250) | 280) | (3.26) | (381) | (345) | 873) | 241) | (205) | Loy | B | 26578
> | Aohimany | 293 | 445 | 592 | 805 | 1015 | 1615 | 1825 | 1621 | 1124 | 712 | 509 | 316 | oo | 1.0
YU | 18s) | 222) | (253) | 2.92) | (3.26) | (4.08) | (4.33) | (4.08) | 3.42) | (2.76) | (2.36) | (1.91) : :
s | shivei | 088 | 211 | 323 | 584 | 753 | 1050 | 1418 | 1150 | 835 | 540 | 380 | 236 | o0 | a0 40
I @) | @ey) | 193) | 242) | (2.83) | (331) | 3.83) | (346) | (2.97) | (2.42) | 2.07) | (1.69) : :
Pl - 185 | 301 | 544 | 718 | 995 | 1299 | 1073 | 745 | 440 | 325 | 203 | oo | giaer
153) | 187) | (243) | 277) | 323) | 367) | (3:35) | (2.81) | 2.21) | (1.93) | (159) : :
s | suruch 197 | 307 | 562 | 727 | 10.06 | 1314 | 1094 | 789 | 454 | 338 | 216 | can | yenss
@57 | 1.88) | 247) | 2.78) | (3.24) | (369) | 3:38) | (2.89) | (2.24) | (1.96) | (1.63) : :
288 | 426 | 480 | 689 | 855 | 1432 | 17.73 | 1356 | 1083 | 658 | 485 | 3.40
6 | TMT-507 | g3y | 217y | (230) | 271) | (3.00) | 3.84) | (4.26) | (3.74) | (336) | (266) | 231) | (nor) | B2%% | 1643
318 | 468 | 609 | 875 | 10.95 | 17.20 | 21.35 | 17.15 | 11.50 | 820 | 545 | 3.70
T PRM-T 0 g9y | 227y | (256) | (3.04) | (3:38) | (4.20) | (a67) | (a20) | (3.46) | (2.94) | 2.43) | 208) | % 97.53
SEm+ | 0.006 | 0.007 | 0.006 | 0.004 | 0.003 | 0.002 | 0.002 | 0.002 | 0.003 | 0.003 | 0.003 | 0.004 4.96
CD (0.05) | 0.020 | 0.023 | 0.017 | 0.014 | 0.010 | 0.007 | 0.006 | 0.005 | 0.009 | 0.011 | 0.008 | 0.013 16.85

Figure in parenthesis are Vx + 0.5 transformed values

*Means of three replication
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3.1 Marketable fruit yield

The difference among the hybrids on marketable fruit yield
was highly significant. The fruit yield per hectare ranged from
97.53 to 318.51 g ha* (Table 1). Among all tomato hybrids
the maximum fruit yield per hectare was observed in hybrid
Vaishnavi (318.51 q ha'), which was significantly superior
over all the other hybrids followed by Suruchi (290.55 g ha
1. The hybrid PKM-1 gave the lowest marketable fruit yield
(97.53 g ha?) followed by Abhimanayu (113.20 q ha'!) Both
these hybrids were statistically at par with each other for fruit
yield. The mean fruit yield per hectare found to be highest in
hybrid Vaishnavi due to less number of white fly infestation
and its good plant growth and quality parameters.

3.2 Disease incidence

All the hybrids significantly differed in relation to disease
incidence percentage and the mean value for this trait
exhibited a range of 8.20 — 27. 35%. (Table-2 and Fig 2).
Among all the hybrids, Vaishnavi recorded only 8.20%
disease incidence and found statistically significant as
compared to other hybrids while the maximum disease
incidence was observed in hybrid PKM - 1 (27.35%). Disease
incidence is directly related to the fruit yield. Hybrids which
showed less incidence of disease produced higher vyield.
Similarly, Chellemi et.al ™ studied the performance of tomato
hybrids in relation to disease incidence and reported that the
incidence of bacterial wilt disease ranged from 0.00-83.00%.
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Fig 2: Tomato leaf curl disease incidence in different hybrids under
field condition

Table 2: Tomato leaf curl disease incidence in different hybrids in
field condition

S. No. Tomato hybrids Disease incidence** (%)
1 TMT — 685 14.26 (22.17)*
2 Abhimanyu 24.17 (29.43)
3 Shivaji 18.70 (25.61)
4 Vaishnavi 8.20 (16.63)
5 Suruchi 10.08 (18.50)
6 TMT- 507 21.10 (27.31)
7 PKM -1 27.35(31.51)
SEm + 0.20
CD (0.05) 0.62

*Figure in parenthesis are arcsine transformed values
**Means of three replication

4. Conclusions

Based on the present findings, it could be concluded that
among seven tomato hybrid Vaishnavi is more suitable for
growing commercially as it has high yield potential and
resistance to various biotic/ abiotic stresses.
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