CONTENTS

CHAPTER-I Page No.

1. INTRODUCTION 1-6

CHAPTER-II

2. REVIEW OF LITERATURE 7-32
2.1 Seasonal incidence of insect-pests of tomato and their 7-13

interaction with crop phenology

2.1.1 Aphid (Aphis gossypii Glover) 7
2.1.2 White fly (Bemisia tabaci Gennadius) 8
2.1.3 Leaf miner (Liriomyza trifolit Burgess) 9
2.1.4 Fruit borer ( Helicoverpa armigera Hubner) 11
2.1.5 Tingid bug (Urentius hystricellus Richter) 12
2.1.6 Hadda beetle (Henosepilachna vigintioctopunctata Fabr.) 13
2.2  Bio-ecology of important insect-pests of tomato 13-17
2.2.1 Fruit borer (Helicoverpa armigera Hubner) 13
2.2.2 Leaf miner (Liriomyza trifolii Burgess) 15
2.2.3 White fly (Bemisia tabaci Genn.) 15
2.3 Assessment of crop loss of tomato caused by important insect- 17-19
pests
2.3.1 Aphid (Aphus gosypii Glover) 17
2.3.2 White fly (Bemisia tabaci Genn) 17
2.3.3 Leaf miner (Liriomyza trifolii Burgess) 18
2.3.4 Fruit borer (Helicoverpa armigera Hubner) 19
2.3.5 Tingid bug (Urentius hystricellus Richter) 19
2.4  Evaluation of tomato varieties against insect-pests 20-22
2.5 Management of insect-pests of tomato through pesticides 23-32
2.5.1 Synthetic insecticides 23
2.5.2 Neem derivatives 25
2.5.3 Entomopathogenic bacteria : Bacillus thuringiensis (Bt.) 27
2.5.4 Entomopathogenic fungus : Beauveria bassiana 29

2.5.5 Entomopathogenic virus : Nuclear polyhedrosis virus (NPV) 29

2.5.6 Entomotoxin soil actinomycetes : Avermectin 31



CHAPTER-III

3. MATERIALS AND METHODS
3.1  Site of investigation
3.2  Geographical location, soil and climate
3.3 Seasonal incidence of insect pests of tomato and their natural
enemies
3.4  Bio-ecology of important insect-pests of tomato
3.4.1 Tomato fruit borer ( Helicoverpa armigera Hubner)
3.4.2 Leaf miner ( Liriomyza trifolii Burgess.)
3.4.3 White fly (Bemisia tabaci Gennadius)
3.5 Assessment of crop loss of tomato caused by important insect-
pests
3.6 Evaluation of tomato varieties against insect-pests, natural
enemies and yield
3.7 Management of insect-pest complex of tomato through
pesticides
CHAPTER-IV
4. RESULTS
4.1  Seasonal incidence of insect-pests and their natural enemies of

tomato and their interaction in relation crop-phenology

4.1.1 Population fluctuation of different insect-pests and their
natural enemies

4.1.1.1 Aphid (Aphis gossypii Glover)

4.1.1.2 White fly (Bemisia tabaci Gennadius)

4.1.1.3 Leaf miner (Liriomyza tﬁfolii Burgess)

4.1.1.4 Fruit borer (Helicoverpa armigera Hubner)

4.1.1.5. Tingid bug (Urentius hystricellus Richter)

4.1.1.6 Hadda beetle (Henosepilachna vigintioctopuctata Fabr)

4.1.1.7 Natural enemies

4.1.1.7a Menochilus sexmaculata

4.1.1.7b Coccinella septempunctata

4.1.1.7c Spider

4.1.2. Yield of tomato at different times of planting

4.1.3 Phenological relation with relative abundance of pest
population

4.1.3.1 Aphid (Aphis gossypii Glover)

33-43
33
33

38-39

39-40
39
39
40

40-41

42

42-43

44-155
44-92

44-83

44
49
55
60
65
68

71-83
71
75
78
83

83-92

87



4.2

4.3

4.4.

4.1.3.2 White fly (Bemisia tabaci Genn.)

4.1.3.3 Leaf miner (Liriomyza trifolii Burgess)
4.1.3.4 Fruit borer (Helicoverpa armigera Hubner)
Biology of important insect-pests of tomato

4.2.1 Tomato fruit borer (Helicoverpa armigera Hubner)
4.2.1.1 Incubation period

4.2.1.2 Larval period

4.2.1.3 Pupal period

4.2.1.4 Preoviposition period

4.2.1.5 Oviposition period

4.2.1.6 Adult longevity

4.2.1.7 Life cycle

4.2.2 Leaf miner (Liriomyza trifolii Burgess)
4.2.2.1 Incubation period

4.2.2.2 Larval period

4.2.2.3 Pupal period

4.2.2.4 Preoviposition period

4.2.2.5 Oviposition period

4.2.2.6 Adult longevity

4.2.2.7 Life cycle

4.2.3 White fly (Bemisia tabaci Gennadius)
4.2.3.1 Incubation period

4.2.3.2 Nymphal period

4.2.3.3 Pupal period

4.2.3.4 Pre-oviposition period.

4.2.3.5 Oviposition period

4.2.3.6 Adult longevity

4.2.3.7 Life cycle

Assessment of crop loss of tomato caused by important insect-
pests

4.3.1 Winter crop

4.3.1.1. Open pollinated variety cv. Pusa Ruby
4.3.1.2. Hybrid cv. Abinash-II

4.4.2 Spring-summer crop

4.3.2.1 Open pollinated variety cv. Pusa Ruby
4.3.2.2 Hybrid : Abinash-II

Evaluation of tomato varieties against insect-pests, natural

89
&9
92
93-108
93-98
93
95
95
97
97
97
98
98-103
98
100
100
100
102
102
103
103-108
103
103
105
105
107
107
108
109-131

109-120
109-115
115-120
120-131
120-126
126-131
132-143



enemies and yield
4.4.1 Aphid (Aphis gossypii Glover)
4.4.2 White fly (Bemisia tabaci Genn.)
4.4.3 Leaf miner (Liriomyza trifolii Burgess)
4.4.4 Fruit borer (Helicoverpa armigera Hubner)
4.4.4a Bored fruit (in number)
4.4.4b Bored fruit (in weight)
4.4.5 Natural enemies
4.4.5a Menochilus sexmaculata
4.4.5b Spider
4.5, Management of insect-pest complex of tomato through
pesticides
4.5.1 Leaf miner (Liriomyza trifolii Burgess)
4.5.2 Fruit borer (Helicoverpa armigera Hubner)
4.5.3 Tingid bug (Urentius hystricellus Richter)
4.5.4 Natural enemies
4.5.4a Spider
4.5.5. Yield of tomato

CHAPTER-V
5. DISCUSSION
5.1. Seasonal incidence of insect-pests and their natural enemies of
tomato and their interaction with crop-phenology.
5.2 Biology of important insect-pests of tomato.
5.3 Assessment of crop loss of tomato caused by important insect-
pests |
5.4 Evaluation of tomato varieties against insect-pest, natural

enemies and yield

5.5 Management of insect-pest complex of tomato through
pesticides

CHAPTER-VI

6. SUMMARY

CHAPTER-VII

7. HIGHLIGHTS

CHAPTER-VIII
8. REFERENCES

132
133
135
136-138
136
138
142-143
142
143
144-155

145
147
150
152-154
152
154

156-192
156-165

166-168
168-183

183-186

186-192

193-198

199-200

201-218



