
























































03

List of Important insect pests of tomato

Introduction

Common name

Scientific name

Family : Order

Aphid Aphis gossypii Glover Aphididae : _j:\
Myzuspersicae (Sulzer) Hemiptera
Jassid Amrasca biguttula biguttula | Cicadellidae : R
(Ishida) Hemiptera
W Bemisia tabaci Aleyrodidae :
Hemiptera
Thrips Thripstabaci(Lind.) Thripidae :
Scirtothripsdorsalis(Hood) | Thysenoptera
Thripspalmi(Karny)
W Liriomyza trifolii (Burgess) | Agromyzidae :
Diptera
Fruit borer Helicoverpa armigera Noctuidae :
(Hubner) Lepidoptera
Tobacco leaf eating | Spodoptera litura (Fab.) Noctuidae :
caterpillar Lepidoptera
Fruit sucking moth | Othreis fulonica (Linnaeus) | Noctuidae :
Othreis materna (Linnaeus) | Lepidoptera
Mealy bug Ferrisia virgata (Cockerell) | Pseudococcidae :
Hemiptera
Fruit and shoot Leucinodesorbonalis(Guen.) | Pyraustidae :
borer Lepidoptera
Stem borer Euzophera perticella (Raj.) |Phycitidae :
Lepidoptera
Tomato moth Lacanobia oleracea Noctuidae :
Lepidoptera
Epilachna beetle Henosepilachna Coccinellidae :
vigintioctopunctata (Fab.) Coleoptera

Among various insect pests, H. armigera, L. trifolii and

S. litura are potential pests causing considerable damage to tomato

by attacking on various plant parts viz., buds, flowers, fruits and

leaves of tomato. About 21.50 per cent fruit damage was estimated
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Review of literature

Wan et al. (2008) revealed that common cutworm larvae
had low susceptibility to Bt cotton. There was no significant
difference in larval population densities in conventional and
Brcotton fields. However, the larval populations of the insect on
conventional plants treated with chemical insecticides for control of
target pest of Bt cotton were significantly lower than that in Bt
cotton fields. These results indicated that the common cutworm was

the potential to become a major and alarming pest in Btcotton fields,

and therefore efforts to develop an effective alternative management

strategy are needed.

2.2 Population dynamics of Helicoverpa armigera through

pheromone trap.

Pawar et al. (1988) observed that synthetic pheromone
mixture attracted more moths than the virgin females as baits. Field
tests showed that rubber septum on which pheromone was adsorbed
was far more attractive. Eventually, small rubber burette stoppers,
on which 2 mg of the pheromone was adsorbed, were adopted as the
standard lures. Tests showed that these lures attracted moths for
several months but that 4 weeks was the optimum period. Traps
placed just above the crop canopy in sorghum, millet, pigeonpea,
chickpea, and groundnut caught more moths than at other heights.
Dichlorvos used as a fumigant did not decrease catches and killed

moths for over 4 weeks.
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£ Materials and methods

3.2 Population dynamics of Helicoverpa armigera through
pheromone traps.

Study was carried out on the population dynamics of
Helicoverpa armigera through pheromone trapat RHRS farm,
ASPEE College of Horticulture and Forestry, Navsari Agricultural
University, Navsari, Gujarat during Rabiseason of 2011-12. The

other details of the experiment are given below.

3.2.1 Experimental details

1. Location :RHRS, Navsari
2.  Year of start 12011

3. Year of completion 12012

4. Treatment -

5. Replication ---

6. Crop and variety :Tomato, JT-3
7. Spacing 160 cm x 40 cm
8. Plot size :19.8 x 20 m®

9. Method of sowing :Transplanting

10. Date of transplanting

11. Manure and Fertilizer  :As per the recommendation
12. Type of soil :Black soil
3.2.2 Method of observations

A phermone trap was installed in the field of tomato. The
septa was recharged at four week interval. The number of moths of

Helicoverpa caught in the pheromne trap was counted at weekly
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interval and data on moth catches were correlated with weather
parameters and regression equation was worked out for the
parametrs having significant effect.
3.3 Screening of tomato genotypes against major insect
pests
Screening of tomato genotypes for the relative
resistance/susceptibility against major insect pests was carried outat
RHRS farm, ASPEE College of Horticulture and Forestry, Navsari
Agricultural University, Navsari, Gujarat during Rabiseason of

2011-12. The other details of the experiment are given below.

3.3.1 Experimental details

1. Location :RHRS, Navsari
2. Year of start 12011

3. Year of completion 12012

4. Genotypes

1. 2011/TOINDVAR -1

2.2011/TOINDVAR -2
3.2011/TOINDVAR - 3
4.2011/TOINDVAR - 4
5.2011/TOINDVAR - 5
6. Arka Vikas C)
7.3T 3 (LC)

5.  Replication 4

6. Crop and variety : Tomato, variiety as per Sr. No. 4










































Table-2: Correlation matrix of the relationship between weather parameters and population of

insect pests of tomato during Rabi season of 2011-12

Temperature (°C) Relative humidity (%) ) Wind
Sunshine .
Insect pests i velocity
: : : ours

Max. Min. Ave. Morning | Evening Ave. (Kmv/hr)

Fruit borer | -0.53694* | -0.48616* | -0.53469* 0.25990 0.53550* | 0.51358* 0.25899 0.01440
Leaf eating

0.22133 -0.00964 0.11778 -0.08386 -0.09344 | -0.10401 0.24025 0.47892*
caterpillar

Whitefly -0.48458* | -0.31930 | -0.42511 -0.08224 0.27524 0.18632 -0.26131 -0.37306

Leaf miner | -0.25381 -0.34254 | -0.31295 -0.23317 0.05628 -0.04044 0.45715* 0.47352*

*Significant at 5 per cent level (r=+0.45429)
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Table-3: Male moth catches in pheromone trap of H. armigera in tomatoduring 2011-12

Standard Week (SW)

Male moth catch/ trap/ week

47-49 0
50 7
51 28
52 23
1 16
2 20
3 24
4 35
5 29
6 26
7 15
8 14
9 10
10 6
11 4
12 3
13 2
14 1
15 1

16-19 0
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Table-5: Mean population of fruit borer and whitefly on different genotypes of tomato

Overall mean

walic Cetiatgpen Fruit borer (larvae/plant) (nym‘gfl}fggﬂileaﬂ

1 2011/TOINDVAR - 1 0.55(0.32)* 0.89(0.80)
2 2011/TOINDVAR -2 0.53(0.28) 0.94(0.89)
3 2011/TOINDVAR - 3 0.43(0.19) 0.99(1.00)
4 2011/TOINDVAR -4 0.50(0.25) 0.80(0.65)
5 2011/TOINDVAR -5 0.55(0.31) 0.78(0.62)
6 Arka Vikas (C) 0.82(0.68) 0.90(0.82)
7 JIT3(LC) 0.39(0.15) 1.04(1.08)

S.Em.+ 0.03 0.05

C.D. at 5% 0.10 0.16

CV.% 10.53 9.73

*Figures in parentheses are original values, those outside are JX transformed values

GS









Table-6: Mean per cent damaged fruits by fruit borer; per cent damaged leaves by leaf eating
caterpillar and leaf miner on different genotypes of tomato.

Overall mean of
Sr. Fruit borer : : Leaf miner
Ko, Genotypes (% damaged Leaf eating caterpillar [ damaged
. (% damaged leaves)
fruits) leaves)

1 2011/TOINDVAR - 1 15.80 (7.78)* 27.09 (21.42) 13.25(5.39)
2 2011/TOINDVAR -2 25.19 (18.25) 27.27 (21.00) 16.45 (8.05)
3 2011/TOINDVAR -3 20.30 (12.05) 27.49(21.31) 13.70 (5.68)
4 2011/TOINDVAR - 4 27.23 (20.93) 28.85(23.28) 16.27 (7.91)
5 2011/TOINDVAR - 5 20.13 (11.86) 36.70 (35.75) 18.61 (10.18)
6 Arka Vikas (C) 17.85 (9.39) 33.37(30.25) 19.80 (11.51)
7 JT3(LC) 12,00 (4.33) 28.34(22.53) 18.98 (10.59)

S.Em.+ 1.04 1.67 1.02

C.D. at 5% 3.22 5.15 3.14

CV.% 9.14 9.70 10.56

*Figures in parentheses are original values, those outside are arc sintransformed values

Al






Table-7: Ranking of tomato genotypes for resistance against fruit borer, whitefly, leaf miner and

leaf defoliator
Combined
Leaf eating Fankidor
Whitefl Leaf miner terpill Fruit borer | fruit borer
Sr. Fruit borer ey (Per cent EErpIAk (per cent whitefly
Genotype (nymph- (Per cent P :
No. (larvae/plant) damaged damaged leaf miner
P g g
adult/leaf) ) damaged . .
caves) I fruits) and leaf
eaves) <
eating
caterpillar

1 | 2011/TOINDVAR - 1 0.32(R6) 0.80(R3) 5.39(R1) | 21.42(R3)| 7.78(R2) 325

2 | 2011/TOINDVAR -2 0.28(R4) 0.89(R5) 8.05(R4) [21.00(R1)| 18.25(S) =

3 | 2011/TOINDVAR -3 0.19(R2) 1.00(S) 5.68(R2) | 21.31(R2) | 12.05(RS) -

4 | 2011/TOINDVAR - 4 0.25(R3) 0.65(R2) 7.91(R3) | 23.28(R5) | 20.93(S) -

5 | 201 I/TOINDVAR -5 0.31(R5) 0.62(R1) 10.18(S) | 35.75(S) | 11.86(R4) -

6 Arka Vikas (C) 0.68(S) 0.82(R4) 11.51(S) | 30.25(S) | 9.39(R3) -

7 JT3(LC) 0.15(R1) 1.08(S) 10.59(S) | 22.53(R4) | 4.33(R1) -
S.Em.+ 0.03 0.05 1.02 1.67 1.04 -
C.D. at 5% 0.10 0.16 3.14 515 3.22 -
CV.% 10.53 9.73 10.56 9.70 9.14 -

8¢
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Results and discussion

2011/TOINDVAR -3were resistant against tomato fruit borer.

Similar results were obtained in statistical method.
4.3.2 Whitefly, Bemisia tabaciGennadius

The data presented in Table-5 and graphically depicted in
Fig.-4 revealed that none of the genotype of tomato was found free
from incidence of whitefly. However, among all the genotypes of
tomato, 201 1l/TOINDVAR-5 (0.62 whitefly/leaf) recorded the lowest
population of whitefly and which was at par with 2011/TOINDVAR-
4 (0.65 whitefly/leaf), 2011/TOINDVAR-1 (0.82 whitefly/leaf),
Arka Vikas (0.82 whitefly/leaf) and 2011/TOINDVAR-2 (0.89
whitefly/leaf), followed by 2011/TOINDVAR-3 recorded I
whitefly/leaf. The highest whitefly population was found on variety
JT-3(1.08 whiteflies/leaf).

The data presented in Table-7 by using mean value of
incidence of pest which was intermediate to the cut off value.
Among the genotypes screened, whitefly population varied from
0.82 to 1.08 (Av. 0.85) per leaf. The whitefly population was
minimum on 2011/TOINDVAR -5 and maximum on JT-3. Among all
the genotypes,2011/TOINDVAR-5, 2011/TOINDVAR-4,
2011/TOINDVAR -1, Arka Vikas and 2011/TOINDVAR-

2wereresistant against whitefly.


















5. SUMMARY AND CONCLUSION

Tomato (Lycopersicon esculentum Miller) is one of the
important vegetable crops of India. It is attacked by several insect
pests from transplanting to maturity causing considerable damage
to the crop. Therefore efforts were made to study the pest
abundance, screening of tomato genotypes against major insect
pests and population dynamics of fruit borer (Helicoverpa
armigera Hubner) through pheromone trap. The important
conclusions emerged from these investigations are summarized

and given hereafter.

5.1 Pest abundance of major insect pests of tomato

5.1.1 Fruit borer, H. armigera

The population of fruit borer was started from 8" week
after transplanting (WAT) i.e. the fourth week of December (0.5
larva/plant) and reached to a peak level (3.35 larvae/plant) during
11'™ WAT i.e. third week of January, after it gradually declined

and finally reached to disappear at the time of picking.

The maximum temperature (r=-0.5369), minimum
temperature (r=-0.4862) and average temperature (r=0.5347) had
significant negative correlation while evening relative humidity
(r=0.5355) and average relative humidity (r=0.5136) had
significant positive correlation. Whereas, morning relative
humidity (r=0.2599), sunshine hours (r=0.2590) and wind velocity
(r=0.0144) had positive non-significant correlation with fruit

borer population on tomato.
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5.1.2 Whitefly, B. tabaci

The population of whitefly was started from fourth
WAT i.e. the fourth week of November (1.12 whiteflies/leaf) and
reached to a peak level (3.4 whiteflies/leaf) during 7™ WAT
coinciding with third week of December. Thereafter, the whitefly

population gradually declined and reached to zero population
after 16" WAT.

Significant negative correlation was found between
whitefly population on tomato and maximum temperature (r =-
0.4846), while minimum temperature (r = -0.3193), average
temperature (r = -0.4251), morning relative humidity (r=-0.0822),
sunshine hours (r=-0.2613) and wind velocity (r=-0.3731) had
negative non-significant correlation and evening relative humidity

(r = 0.2752) and average relative humidity (r = 0.1863) had

positive non-significant correlation with whitefly population.
5.1.3 Leaf miner, L. trifolii

The damage of leaf miner was started (1.7% damaged
leaves/plant) from 4™ WAT i.e. the fourth week of November.
The infestation of this pest reached the peak level (36.15%
damage leaves/plant) during 15" WAT coinciding with second

week of February. Thereafter, infestation declined.

The correlation coefficient for population of leaf miner
with weather parameters revealed that sunshine hours (r=0.4572)
and wind velocity (r=0.4735) had positive significant correlation

while maximum temperature (r=-0.2538), minimum temperature
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The adult activity declined thereafter and, continued fluctuating

till the third week of April and then disappeared.

The maximum temperature (r=-0.7601), minimum
temperature (r=-0.7445), average temperature (r=-0.8126) had
significant negative correlation while morning RH (r=-0.2320),
sunshine hours (r=-0.1471) and wind velocity (r=-0.2148) had
non-significant negative correlation with number of moth catches
of Helicoverpa armigera. Whereas, evening RH (r=0.1469) and

average RH (r=0.3174) had non-significant positive correlation
with moth catches.

5.3 Screening of tomato genotypes against major insect
pests
5.3.1 Fruit borer, H. armigera

5.3.1.1 Larva

Among all the genotypes of tomato, JT-3 recorded the
lowest population of H. armigera (0.15 larva/plant) which was at
par with 2011/TOINDVAR-3 (0.19 larva/plant), followed by
2011/TOINDVAR-4, 2011/TOINDVAR-2, 2011/TOINDVAR-5
and 2011/TOINDVAR-1 they recorded 0.25, 0.28, 0.31 and 0.32
larvae/plant, respectively. The highest population of H. armigera

(0.68 larva/ plant) was found in Arka Vikas genotype.

The tomato fruit borer population varied from 0.15 to
0.68 (Av. 0.42) per plant. The tomato fruit borer population was
minimum on JT-3 and maximum on Arka Vikas. Among all the

genotypes, JT-3, 2011/TOINDVAR -3, 2011/TOINDVAR -4,
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Contd...

Sr.
NZ. Genotypes Weekly mean larvae/plant
13" WAT 14" WAT 15" WAT 16" WAT 17" WAT
2011/TOINDVAR -
] : ) / { ! !
i 0.707 (0.000) | 0.707 (0.000) | 0.945 (0.400) | ©00) | 071 0.00) |
2011/TOINDVAR -
2 g 0.707 (0.000) | 0.707 (0.000) | 0.831(0.200) | o -, ©.00) | 071 0.00) J
2011/TOINDVAR -
3 g 0707 (0.000) | 0.707 (0.000) | 0.945 (0:400) | 71 (9.00) | 071 (0.00)
2011/TOINDVAR -
4 ’ 0.707 (0.000) | 0.707 (0.000) | 1.046 (0.600) | -, ©.00) | 0.71(0.00)
2011/TOINDVAR -
5 5 0707 (0.000) | 0.707(0.000) | 0.831(0200) | 7y 900y | 0.71 (0.00)
6 Arka Vikas (C) | 0.707 (0.000) | 0.932 (0.400) | 0.831(0.200) | 0.71(0.00) | 0.71(0.00)
7 JT3(LO) 0.707 (0.000) | 0.707 (0.000) | 0.707 (0.000) | 0.71(0.00) | 0.71(0.00)
S.Em.* 0.00 0.05 0.06 0.00 0.00
C.D. at 5% NS 0.15 0.19 NS NS
CV% 0.00 11.10 12.10 0.00 0.00

*Figures in parentheses are original values, those outside are (‘/_>Z + 0.5) transformed values

WAT — Week After Transplanting

HINX









Contd...

fNS:)' Genotypes Weekly mean per cent damaged leaves
13" WAT 14" WAT 15" WAT 16" WAT 17" WAT
1 20“/T(?IFDVAR 443 (0.600) | 6.23(1.200) | 3.41 (0.400) | 25.02 (17.900) | 25.23(18.200)
g | S0LK T?TDVAR 2.51(0200) | 4.40(0.600) | 8.89 (2.400) | 15.63 (7.330) | 15.19 (7.070)
3 | 2OMVTOINDVAR |78 (1.400) | 6.93(1.470) | 5.54 (1.000) | 12.37(4.600) | 10.93 (3.600)
4 | OVVTOINDVAR |6 75 (1.400) | 6.60(1.330) | 5.72(1.000) | 10.08(3.200) | 8.52(2200)
s | POVVTOINDVAR | 11 48 4.000) | 9.38 2670) | 12.65(4.800) | 8.37(2:200) | 6.27(1.200)
6 | Arka Vikas (C) | 11.24 (3.800) | 8.91 (2.400) | 12.11 (4,400) | 7.70(1.800) | 5.12 (0.800) |
7 IT3 00 8.52(2.200) | 6.93 (1.470) | 5.73 (1.000) | 12.88 (5.000) | 11.48 (4.000)
S Em 0.51 0.45 0.59 0.97 0.88
C.D.at5% 1.58 1.38 .80 2.99 271
CV.% 12.01 11.01 13.13 12.78 12.88 |

*Figures in parentheses are original values, those outside are arc sin transformed values

WAT — Week After Transplanting

AXX
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Sr.
No.

1

2011/TOINDVAR -

Genotypes

3 WAT

0.421 (0.200)

Appendix-IV: Weekly mean population of B. tabaci on different genotypes of tomato

Weekly mean Whitefly/leaf
4" WAT

2

2011/TOINDVAR -

0.949 (0.930)

5" WAT

6™ WAT

3

2011/TOINDVAR -

0.355 (0.130)

1.030 (1.060)

0.741 (0.600)

7" WAT

4

2011/TOINDVAR -~

0.757 (0.600)

0.575 (0.333)

0.618 (0.400)

1.456 (2.200)

5

2011/TOINDVAR -

0.575 (0.330)

1.153 (1.330)

0.965 (0.933)

0.510 (0.260)

2.049 (4.200)

Arka Vikas (C)

0.680 (0.460)

0.956 (0.930)

0.855 (0.733)

0.855 (0.730)

1.093 (1.200)

JT 3 (LC)
S. Em.+

C.D. at 5%

1.031 (1.060)
0.814 (0.660)

0.960 (0.930)
1.210 (1.470)

0.997 (1.000)

0.512 (0.260)

0.773 (0.600)

C.V.%

0.07
0.21

1.329 (1.800)

0.08

1.315 (1.733)

0.512 (0.260)T 0.571 (0.330)

17.64

0.07
0.25

0.680 (0.466)

0.720 (0.530)
0.893 (0.800)

0.812 (0.660)

0.21
12.89

0.05

1.830 (3.400)

0.10

WAT — Week After Transplanting

0.30
14.18

0.17
13.34
*Figures in parentheses are original values, those outside are (\/§+ 0.5) transformed values

1388 |
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Contd...

Sr.
No. Genotypes Weekly mean Whitefly/leaf
S"WAT 9" WAT 10" WAT 11" WAT 12" WAT
2011/TOINDVAR -
1 1 0.996 (1.000) | 1.052(1.130) | 1.133(1.330) | 0.790 (0.670) | 1.236 (1.600)
2011/TOINDVAR -
2 3 1.057 (1.130) | 0.956 (0.930) | 0.966 (1.000) | 1.233 (1.530) | 0:929(0.860)
2011/TOINDVAR -
3 3 1.031 (1.060) | 1.093 (1.200) | 1.694 (2.890)T1.060(1.130) ’1.456 (2.200)
2011/ -
4 ¢ TOTDVAR 0.929 (0.860) | 0.965 (0.930) | 1.034 (1.070) | 1.085(1.200) | 0.890 (o.sooﬂ
5 ZOH/TOISNDVAR' 0.733 (0.540) | 0.727 (0.530) | 1.064 (1.130) | 1.154 (1.330) | 1.273 (1.620)
6 Arka Vikas (C) 0.929 (0.860) | 0.997 (1.000) | 1.437(2.070) | 0.855(0.730) | 1.154 (1.330)
7 JT3 (LC) 1.436 (2.060) | 1.126 (1.270) | 1.208 (1.470) | 1.237(1.530) | 1.289 (1.660)
S.Em+ 0.08 0.07 | 0.09 0.08 0.09
C.D. at 5% 0.25 021 | 0.29 0.25 0.27
CV.% 13.74 1203 | 1325 13.03 13.12 |

*Figures in parentheses are original values, those outside are (\R + 0.5) transformed values

WAT — Week After Transplanting

1%



Contd...

Iiro. Genotypes Weekly mean Whitefly/leaf
13" WAT 14" WAT 15" WAT 16" WAT 17" WAT J
2011/TOINDVAR -
. 1 0.720(0.530) | 1.085(1.200) | 71 000) | .71(0:00) | 0.71(0.00)
2011/TOINDVAR -
. 2 0.807(0.660) | LII4(1.260) | 71 900y | 0.71(0.00) | 0.71(0.00)
2011/TOINDVAR -
. 3 0.571(0.330) | 1.153(1.330) | ) 000) | 0.71(0.00) | 0.71(0.00)
2011/TOINDVAR -
4 4 0.679 (0.460) | 1.236(1.530) | 71 0.00) | 0.71(0.00) | 0.71(0.00)
2011/TOINDVAR -
> 5 0.667 (0.450) | 0.853(0.730) | 71 (0.00) | 0.71(0.00) | 0.71(0.00)
6 Arka Vikas (C) | 0.571(0.330) | 0.679 (0.460) | 0.71(0.00) [ 0.71(0.00) [ 0.71(0.00)
7 T3 (LO) 0.680 (0.460) | 0.767 (0.600) | _0.71(0.00) | 0.71(0.00) | 0.71(0.00)
S. Em= 0.05 0.07 0.00 0.00 0.00
C.D.al5% 0.14 0.22 NS NS NS
V% 11.88 12.47 0.00 0.00 0.00

*Figures in parentheses are original values, those outside are ( VX +0.5) transformed values

WAT — Week After Transplanting
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Appendix-V: Weekly mean per cent damage of L. #ifolii on different genotypes of tomato

Sr.
Nf) Genotypes Weekly mean per cent damaged leaves
3 WAT 4" WAT STWAT 6" WAT 7" WAT
1 ZOII/TOIINDVAR' 15qo (4400) | 9.55(2800) | 15.32(7.000) | 1624 (8.000) | 8.02(2.000)
2 20“/TOI;DVAR' 1n0g (4400) | 1053 (3.400) | 18.80(10.400) | 1061 (3.400) | 20.40(12.200)
3 20“/TOI3NDVAR' 603 (1:600) | 1115 (3.800) | 1643 (8.000) | 19.50 (11.200) ’ 13.64 (5.600)
4 20”/TOTDVAR' |Loj (4400) | 837(2200) | 18.05(9.600) | 21.94 (14.000) L9.88 (3.000)
5 ZOII/TOISNDVAR' 1393 (5800) | 10.29(3.400) | 1720 (8.840) | 16.08 (8.000) | 17.34(9.000)
6 Arka Vikas (C) | 19.17 (11.000)[ 18.81(10.400) | 11.32 (4.200) | 16.85 (8.400) | 19.32 (11.000)
7 IT3 (LC) 17.85 (9.400) | 12.38 (4.600) | 22.01(14.200) | 18.81 (10.400) | 12.06 (4.400)
S. Em= 0.92 0.68 1.34 135 114
CD.al 5% 2.82 2.08 4.13 2.16 3.50
CV% 11.82 10.10 13.66 13.62 13.70

*Figures in parentheses are original values, those outside are arc sin transformed values

WAT — Week After Transplanting
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