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Abstract

During the field experiments, population dynamics (multiplication per day, infestation
per fruit and infestation rate) of Heliothis armigera were observed on different tomato
varieties such as Arka abha, Arka Saurabh, Pant bahar, Ratna, and Pusa Gaurav. The
minimum infestation (3.01%) of H. armigera during the cropping season was observed
in tomato variety Pant Bahar at 9" standard weak in 81 days old crop. While maximum
infestation (38.33%) of pest recorded on tomato variety Pusa Gaurav at 14" standard
weak in 116 days old crop. The minimum intensity (0.04 larva/fruit) was found in 9
standard weak in 81 days old crop while it was maximum (0.54 larva/fruit) at 14"
standard weak in 116 days old crop of tomato. The minimum multiplication (0.06 per
CC License day) found at 12" standard week and 102 days old crop. The maximum multiplication
CC-BY-NC-SA 4.0 (0.96 multiplication per day) found at 10 February, 11 standard week and 95 days old
crop. The infestation of the tomato fruit borer with its intensity increases continuously till
the last picking of the fruit February to March found as conductive period.
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1. INTRODUCTION

India is one of the world's top producers of veggies. Currently, 84.8 million tons of vegetables are produced
annually on 6.09 million hectares of land. The nation is fortunate to have a variety of climates in different
seasons, which allows for the cultivation of more than a hundred different kinds of vegetables. Because they
are high in vitamins and minerals, vegetable crops play a significant role in the human diet. There is no need
to advocate for the preventive role that vegetables serve in the human diet. More than 70 different kinds of
vegetables are grown in our nation, but some essential vegetables—such as tomatoes, brinjal, chillies,
cauliflower, cabbage, peas, and a few significant cucurbits—have received the most attention. One of the
most well-liked and extensively cultivated vegetables among them is the tomato (Lycopersicon esculentum
Mill.), a member of the Solanaceae family. This crop is grown on 478 million hectares and produces 60616
million tons a year. After potatoes, tomatoes (Lycopersicon esculentum Mill.) are the second most important
vegetable crop. Over the past century, the tomato has become one of the most popular vegetable crops.
Phytochemicals and nutrients like lycopene, potassium, iron, folate, and vitamin C can be found in tomatoes
(Solanum lycopersicum). In addition to lycopene and vitamin C, tomatoes include phenolic components such
flavonoids, hydroxycinnamic acid, chlorogenic, homovanillic acid, and ferulic acid, as well as additional
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antioxidants like beta-carotene. Tomatoes can be eaten raw or cooked without losing their nutritional value,
and they can play a significant role in a balanced diet. More than 80% of tomatoes farmed for commercial
purposes are used to make processed goods like ketchup, soup, and juice. A diet high in tomatoes and tomato-
based products is known to have a number of health benefits, many of which are linked to the antioxidant
content of tomatoes. The effects of growing circumstances on tomato cultivars and their health-related
characteristics will be covered in this review. It is grown in net houses, greenhouses, and open fields in almost
every nation on earth. The tomato plant is highly adaptable, and the crop can be separated into two groups:
processing tomatoes, which are cultivated exclusively outside for the canning industry and mechanically
harvested, and fresh market tomatoes, which are what we are concerned with. In both situations, global output
and consumption have increased significantly during the previous 25 years. Approximately 100 million tons
of fresh fruit are currently produced worldwide on 3.7 million hectares. There were reports of tomato
production in 144 nations. Insect pests are one of the main causes of reduced tomato yields; they have been
shown to damage tomatoes at every stage of crop growth. According to reports, the fruit borer, Helicoverpa
armigera Hubner, does more damage than all other insect pests combined, with losses ranging from 20 to 50
percent. The primary hosts of Helicoverpa armigera, a polyphagous pest, are tomatoes and corn, followed
by cotton, pepper, legumes, ornamental plants, etc. On the natural vegetation, it can finish the cycle. Larvae
favor eating on plant sections with high nitrogen contents. The tomato's fruits are the most damaged section,
but the blooms, stems, and leaves can also sustain damage, creating the ideal environment for rot or secondary
pest attacks. One larva may attack several fruits per day if the fruits are small and the larvae are large. The
rate at which H. armigera larvae develop can be influenced by the nutritional value of the host plants, which
in turn can impact the pest's population dynamics. Additionally, plant characteristics are linked to insect
performance through food consumption and utilization. An essential component of integrated pest
management (IPM) is host plant resistance.

2. MATERIALS AND METHODS

The details of plant materials, methodology and techniques employed in the research work are given in the
following chapter as under:-

The investigation on the population dynamics, economic status and management of tomato fruit borer Heliothis
armigera had been carried out at the department of Zoology, Acharya Narendra Dev Nagar Nigam Mabhila
Mahavidyalaya, Kanpur during 2015-16 and 2016-17.

2.1 Experimental plan and layout

The experiments for determining population were carried out in winter season at A.N.D. College, Kanpur. About
one-month old nursery plants, sown on 5th November, 2016. In a plot, measuring 3522 m, having three
replications in randomized block design (R.B.D.) with 1.0 m block border. The plots measuring 6.03.0 m was
separated by 0.5m border. The distance between rows and plants 7575 cm. Completely randomized design
(C.R.D.) for laboratory experiments and randomized block design (R.B.D.) for field experiments will be
employed.

The seedling of tomato varieties Arka Abha, Arka Saurabh, Pant Bahar, Ratna, Pusa Gaurav were sown on 5th
November 2016 in botanical garden of A.N.D. College, Kanpur. To determine the economic status of the pest
in a field plot measuring 35.022.0 m having three replications in randomized block design, surrounding by a
border of 1.0 m and each replication was separated by 1.0 m broad irrigation channel or block border. The plot
was measuring 6.03.0 m having a plot border of 0.75m. The main irrigation channel was on one side of the
experimental field within field border.

2.2 Nursery Raising

The seed of tomato variety, Arka Abha, Arka Saurabh, Pant Bahar, Ratna, Pusa Gaurav obtained from Vegetable
Research Station, Kalyanpur, Kanpur were sown on November 5, 2016 at botanical garden of A.N.D. College,
Kanpur. Raised beds of size 31 m and 15 cm in height were prepared. The nursery bed was maintained in the
manner such that excess water may drain out easily. Weeding, light and irrigation were provided as and when
required, toll the seedling become ready for transplanting.

2.3 Field Preparation

Before transplanting the seedling, the experimental fields were well prepared by ploughings with soil turning
plough —followed by two ploughing with cultivator and leveled by planking.

2.4 Irrigation

The experimental fields were kept moist by providing required irrigation in order to maintain the suitable crop
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growth.

2.5 Cultural operation
Normal weeding and hoeing practices were adopted to keep the fields free from weed to increase soil aeration
and to conserve the moisture.

2.6 Population dynamics

The incidence of tomato fruit borer was recorded at weekly intervals in the experiments starting from the first
appearance of the pest after transplanting of crop and continued till the harvesting of the crop. The intensity and
infestation of Heliothis armigera on fruit were recorded on ten randomly selected plants of tomato variety Arka
Abha, Arka Saurabh, Pant Bahar, Ratna and Pusa Gaurav raised in three replications under field condition. The
fruit at each picking of all plants were stored separately in infested and fresh fruits groups. The percentage
infestation was calculated on the number and weight basis of healthy and damaged fruits and intensity was
recorded by counting larval holes on damaged fruits.

3. RESULT AND DISCUSSION

The Heliothis armigera of the fruit borer on tomato was noticed with intensity of 0.04 larvae/fruit on 3.21 plants
in the January at 81 days old crop, which continued with the intensity and infestation in next week i.e. 88 days
old crop. The highest intensity of the Heliothis armigera recorded in 15 weeks and 14 weeks having 0.52 and
0.44 larvae/ fruit in 17,18 and 19 weeks having 0.40, 0.37 and 0.31 intensity larvae/ fruit of March on 137,144-
and 151-days old crop, respectively (Table 1 and Figure 1).

The data recorded on table 1 and figure 1 shows that infestation in standard week 8,9,10,11,12 and 13, being
0.00%, 3.21%, 3.22%, 10.33%, 10.35% and 30.30% respectively in tomato variety Pusa Gaurav. The minimum
multiplication found at 12th standard week and 102 days old crop (0.06 per day). The maximum multiplication
found at 10 February, 11 standard week and 95 days old crop in 0.96 multiplication per day.

The data enumerated in table 1 and figure 1 indicated that the intensity of fruit borer Heliothis armigera was
0.04 larvae/fruit in January 9th week and 81 days old crop followed the 0.04, 0.18 and 0.18 larvae/fruit standard
week 10, 11 and 12 of February on 88, 95 and 102 old crops. The maximum intensity 0.54 and 0.52 larvae/fruit
14 and 15 week of March on 116 and 1123 old crop respectively.

It is obvious from the table 1 and figure 1, the infestation of 27 January, 3 February, 10 February, 17 February
and 24 February being 3.06%, 3.10%, 9.69%, 10.42% and 29.37% infestation respectively in variety Ratna. The
maximum infestation found on variety Ratna 38.05%, 36.06% and 34.56 % in 14, 17 and 15 weeks of March
on 116, 137 and 123 days old crop respectively. It is apparent from the data presented in table 1 and figure 1
that the maximum infestation found on variety Arka Saurabh 37.97% in 14th week of March on 116 days old
crop and minimum 3.12 % in 10th week of February on 88 days old crop.

The trends of fruit borer infestation by Heliothis armigera on variety Pant Bahar, minimum 3.01 % 9th week of
January on 81 days old crop and minimum infestation 38.08 % at 14th week of March on 116 days old crop
followed by 32.32% and 36.04% infestation 15 and 17 weeks of March on 123 and 137 days old crop (table 1
and figure 1) respectively. The data recorded maximum infestation on variety Arka Abha was 38.26% in 14th
week of March on 116 days old crop followed 36.19, 35.32, 33.83, 33.04, 32.13 and 30.22% at 137, 123, 130,
144,151 and 109 days old crops of March and February respectively (Table 1 and figure 1).

TABLE 1: Population Dynamics Of Fruit Borer Heliothis armigera On Tomato Cro

Observati | Standa | Age Infestation % Multiplicati | Intensi
on date rd of Pusa | Ratn| Arka Pant | Ark | on(Per ty (Per
week thecr | Gaur | a Saura | Bah | a day) fruit)
op av bh ar Abh
(Day) a
20 Jan 8 74 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00
27 Jan 9 81 3.21 3.06 3.14 3.01 3.18 | 0.46 0.04
3 Feb 10 88 3.22 3.10 3.12 3.19 3.17 | 0.00 0.04
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10 Feb 11 95 10.13 9.69 |9.87 10.07 | 10.02 | 0.96 0.18
17 Feb 12 102 10.35 10.42 | 10.23 10.31 | 10.18 | 0.06 0.18
24 Feb 13 109 30.30 29.37 | 28.62 30.16 | 30.22 | 0.82 0.44
3 Mar 14 116 38.33 38.05 | 37.97 38.08 | 38.26 | 0.66 0.54
10 Mar 15 123 37.33 34.56 | 34.32 36.32 | 3532 |0.21 0.52
17 Mar 16 130 34.03 31.65 | 32.56 31.89 | 33.83 | 0.40 0.41
24 Mar 17 137 36.33 36.06 | 35.32 36.04 | 36.19 | 0.63 0.40
31 Mar 18 144 33.31 29.98 | 32.65 31.45 | 33.04 | 0.00 0.37
7 Apr 19 151 32.30 31.78 | 31.93 32.09 |32.13 | 0.00 0.31

Figure 1: Population Dynamics of Fruit Borer Heliothis Armigera on Tomato Crop
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4. CONCLUSION

The findings of population dynamics of tomato fruit borer Heliothis armigera, the infestation of tomato fruit borer
on tomato variety Arka Saurabh, Arka Abha, Pant Bahar, Ratna and Pusa Gaurav on Nov 5th 2016-17, standard
2.93%, 2.99%, 3.01%, 3.06% and 3.09 % . The infestation of the tomato fruit borer with its intensity increase
continuously till the last picking of the fruit February to March was found as conductive period for the best
multiplication period, it increased rapidly up to 35.89%, 35.64%, 35.34%, 34.49% and 34.18 % infestation at
botanical garden A.N.D. College, Kanpur. The result of population dynamics of tomato fruit borer Heliothis
armigera, the pest infestation of tomato fruit borer on tomato variety Pusa Gaurav, Arka Abha, Arka Saurabh,
Ratna, Pant Bahar on Nov 5th, 2016-2017 started 3.21%, 3.18%, 3.14%, 3.06% and 3.04 % infestation and 0.04
larvae/fruit during 9th standard week of January on 81 days old crop. The infestation of the tomato fruit borer
with its intensity increases continuously till the last picking of the fruit February to March found as conductive
period. It increased rapidly up to 38.33%, 38.26%, 38.08%, 38.05% and 37.97 % infestation at botanical garden
AN.D. College, Kanpur. The Heliothis armigera was found to multiply faster than the initial period. The fruit
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borer on tomato crop grown in winter season showed that February and March month is important for the
infestation of this pest.

5. REFERENCES

1.  ArmesN.J.,Jadhav D.R.,Bond G.S., King A.B.S. (1992): Insecticide resistance in Helicoverpa armigera
in Southern India. Pesticide Science, 34: 355-364.

2. Duncan O.D. (1966): Path analysis: Sociological examples. American Journal of Sociology, 72: 1-6.

3. Evans H.F., Shapiro M. (1997): Viruses. In: Lacey L. (ed.): Manual of Techniques in Insect Pathology.
Academic Press, London: 17-54,

4. Fery R. L. and Cuthbert F. P. Jr. (1973) Factors affecting evaluation of fruit worm resistance in the
tomato. J. Amer. Soc. Hort. Sci. 98(5), 457-459.

5. Geetha N., Rabindra R.J. (2000): Genetic variability and comparative virulence of some geographic
isolates of nuclear polyhedrosis virus of Helicoverpa armigera (Hibner).

6. Ignacimuthu S., Sen A., Janarthanan S. (eds): Biotechnological Applications for Integrated Pest
Management. Oxford and IBH, New Delhi: 65-80.

7. Gopali J.B., Lingappa S. (2001): Selection of virulent strain of NPV against Helicoverpa armigera in
pigeonpea ecosystem. Karnataka Journal of Agricultural Science, 14: 1067-1071

8. KnappJ. L., Hedin P. A. and Douglas W. A. (1966) A chemical analysis of corn silk from single crosses
of dent corn rated as resistant, intermediate and susceptible to the corn earworm. J. econ. Ent. 59, 1062—
1064.

9. Lukefahr M. J. and Houghtaling J. E. (1969) Resistance of cotton strains with gossypol contents
to Heliothis spp. J. econ. Ent. 62, 588-591.

10. Lukefahr M. J., Houghtaling J. E. and Grahm D. G. (1975) Suppression of Heliothis spp. with cottons
containing combinations of resistant characters. J. econ. Ent. 68, 743-746.

11. Meeri, K.M. 2019. Effect of different temperatures on some biological traits of Rice weter weevil,
(Taurnier) (Cleoptera : Curculionidae). Plant Archives. 19(1): 805-808.

12. Nasei, B, Fathipour, Y., Moharramipour, S, &Hosseininaveh, V. (2009) Comparative life history and
fecundity of Helicoverpa (Hubnes) (Lepidopeia,Noctuidae) on different soybean varieties.
Entomological Science 12,147-154.

13. Nunes MLS, Figueiredo LL, Andrade RDS, Rezende JM, Czepak C, Godinho KCA. Biology of
Helicoverpa armigera (Hibner) (Lepidoptera: Noctuidae) 2017. Rearing on Artificial or Natural Diet in
Laboratory. Journal of Entomology; 14(4):168-175

14. Pandey RR, Gurang TB, GC-YD, Gurang G (1997) Monitoring and management of tomato fruit worm
(Helicoverpa armigera) and its egg parasite (Trichogramma ishi) in western hills. Working Paper Lumle
Regional Agricultural Research Center No 97-24 iii: 14

15. Pearce SL, Clarke DF, East PD, Elfekih S, Gordon KHJ, Jermiin LS et al. 2017. Genomic innovations,
transcriptional plasticity and gene loss underlying the evolution and divergence of two highly
polyphagous and invasive Helicoverpa pest species. BMC Biology; 15:63.

16. Parihar SBS, Singh BR (1986) Incidence of Heliothis armigera Hubner a fruit borer on tomato Indian
Journal of Plant Protection 13 (2): 133-136

17. Ravi G, Verma S (1997) Seasonal incidence of chickpea pod borer, Helicoverpa armigera and its larval
parasitoid on chickpea crop. Indian J Ent 59 (4): 359-361

18. Sharma SS (1997) Insect pest of kharif vegetables tomato. Advance Training Course on Insect Pest
Management, HAU Hissar March 1997 pp-107

19. Sharma SK, Choudhary JP (1988) Effects of different levels of constant temperature and humidity on
the development and survival of Heliothis armigera Hub. Indian J Ent 50 (1): 76-81

20. Tahhan O, Hariri G (1982) Priliminary study of trapping Heliothis armigera Hub with pheromones at
ICARDA, Syria. Inter Chickpea Newsletter No 6: 31

Available online at: https://jazindia.com 5




	1. INTRODUCTION
	2. MATERIALS AND METHODS
	5. REFERENCES

