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Biology of brinjal shoot and fruit borer Leucinodes 

orbanalis Guenee in laboratory condition  

 
Rohokale YA, Sonkamble MM and Bokan SC 

 
Abstract 
Laboratory experiment was conducted during Kharif 2017-18 at Department of Entomology, Vasantrao 

Naik Marathwada Krishi Vidyapeeth, Parbhani (Maharashtra) to study biology of Leucinodes orbonalis 

Guenee on Brinjal under laboratory condition. The results revealed that the oviposition, incubation, 

larval, pupal and total developmental period were 3.20±0.79, 3.40±0.97, 15.35±1.16, 6.90±1.37 and 

25.65±2.75 days respectively, In the present study, the average longevity of female moth and male moth 

were 6.4±1.35 and 4.1±1.20 days respectively. The mean number of eggs laid by female moth of shoot 

and fruit borer were 93.40±6.50 eggs. The sex ratio (F/M) of emerged adults of L. orbonalis after feeding 

on hosts i.e. brinjal was found 1.94:1 while the mean duration of mating i.e. coitus was 20.08 ± 2.94 

minutes.   
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1. Introduction 
Brinjal (Solanum melongena Linnaeus) known as eggplant and It is an important vegetable in 

India. It is native of India and locally called ‘Wangi’ in Maharashtra often described as poor 

man’s vegetable. After potato, it ranks second highest consumed vegetable in India, along with 

tomato and onion. Brinjal is a good source of carbohydrates, proteins, vitamin A, B, C and 

minerals like iron, phosphorus and calcium. It has medicinal properties also [4]. Though 

perennial vegetable, it is grown as a seasonal crop throughout the country. In India, brinjal is 

cultivated on an area of 729 thousand ha with an annual production of 12616 thousand million 

tonnes with productivity of 17.30 tonnes ha-1 during 2017-18. The total area under brinjal 

cultivation is 30 thousand ha in Maharashtra producing 690 thousand million tonnes annually 

with productivity of 23 tonnes fruits ha-1. The West Bengal is a leading state in brinjal 

production (2,977 thousand MT) and area (161.50 thousand ha) in India [1]. Brinjal is attacked 

by more than 70 insect pests [15], of which the major important ones are the shoot and fruit 

borer (Leucinodes orbonalis Guen :pyralidae), leaf hopper ( Amrasca biguttula biguttula 

Ishida: Cicadellidae), aphid ( Aphis gossypii Glover : Aphididae), leaf beetle (Henosepilachna 

vigintiopunctata Fab: Coccinellidae), whitefly (Bemisia tabaci Gennadius: Aleyrodidae), lace 

wing bugs (Urentius echinus Distant and U. sentis Distant: Tingidae), mealy bug 

(Coccidohystrix insolitus Green: Pseudococcidae) and non insect pest, red spider mite 

(Tetranychus macfurlanei Baker) which cause about 70-92 percent loss in the fruit yields 

 brinjal shoot and fruit borer, L. orbonalis is serious throughout the country. Damage of the 

borer starts in nursery before transplanting and continues upto harvest. It infests young shoots 

which limits the ability of plants to produce healthy fruit bearing shoots thereby reducing 

potential yield. It bores into fruits making them unmarketable. Infested fruits often show holes 

plugged with excreta. The shoot and fruit damage may reach 70 percent [9]. Damaged fruits 

show 68 percent reduction in ascorbic acid. Overall losses due to insect pests vary from 26.3 to 

65.5 percent [5]. Biology studies was under taken to know the total developmental period of 

Shoot and fruit borer under laboratory conditions and also the weakest link in its life cycle at 

which the pest can be effectively controlled. 

  

2. Materials and Methods 

Laboratory experiment was conducted during Kharif 2017-18 at Department of Entomology, 

Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani (Maharashtra) to study biology of 

Leucinodes orbonalis Guenee on Brinjal under laboratory condition. 
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2.1 General culture 

The laboratory culture of L. orbonalis was initiated by 

collecting infested fruits of brinjal Manjiri gota variety from 

field. The larvae were reared individually in 5 x 5 cm plastic 

containers by providing them with fresh pieces of brinjal 

fruits daily in morning, until pupation. The newly emerged 

male and female moths were placed in oviposition cage. The 

tender brinjal twigs with succulent leaves were placed in 

small conical flask containing water which served as a 

substrate for oviposition. The cotton swabs dipped in five 

percent honey were placed in petri dish at the bottom of cage 

to serve as food for emerging moths. The cage was covered 

with muslin. The freshly laid eggs thus obtained were used for 

laboratory investigations. The culture was maintained at 

ambient room temperature conditions. To study biology of 

Leucinodes orbonalis one hundred freshly laid eggs kept in 

five petri dishes each containing 20 eggs, constituted one 

replication. They were moistened with filter paper to induce 

hatching. Observations on percent hatching and incubation 

period were recorded. Subsequently the newly hatched larvae 

were reared individually in plastic boxes on small cut pieces 

of brinjal, every day until pupation. The observations on 

larval duration, percent larvae pupated, growth index, pupal 

duration and successful adult emergence were recorded. Thus 

egg to adult life cycle of L. orbonalis was determined. The 

adults emerged on the same day were paired and released for 

egg laying in oviposition cage. Five percent honey solution 

was provided as food. Eggs laid per female were counted 

daily till the oviposition ceased.  

 

2.1.1 Larval period and instars  
A newly emerged larva was transferred to a fresh piece of 

brinjal fruit with the help of micro camel hair brush and 

which was placed on a piece of filter paper seated over moist 

cotton in a 9 cm petri dishes. The food was changed once a 

day until pupation. The cotton swab was kept moist to prevent 

desiccation of larvae and also to maintain adequate humidity 

in the petri dishes. Ten such petri dishes were maintained for 

the study. The larvae were observed daily for change of 

instars. The exuvium of the head capsule of larvae left on the 

infested fruit and change in colour was taken as the indication 

for the change of instars 

 

2.1.2 Pupal period  

The colour, size and shape of pupa were described. The 

number of days from the termination of larval stage up to the 

emergence of an adult was counted to record the pupal period.  

 

2.1.3 Adult longevity 

Longevity of adult male and female was studied separately. 

To work out adult lifespan, the number of days from 

emergence of adult till its death was recorded. 

 

2.1.4 Fecundity 
To study the fecundity, total number of eggs laid by each 

female during its life span were counted while recording the 

observation on oviposition period. Ten such females were 

observed and mean fecundity was worked out. 

 

2.1.5 Life cycle 
The total period for the completion of life cycle and 

generation was worked out based on the duration of egg, 

larvae, pupae and adult stage. 

 

2.1.6 Sex ratio 

To determine the sex ratio, hundred adults taken in ten petri 

dishes emerging from randomly selected pupa from 

laboratory maintained culture were observed and 

differentiated into sexes, based on differentiating 

morphological characteristics. 

 

3. Results and discussion 

The biology of shoot and fruit borer L. orbonalis was studied 

under laboratory condition that results were presented in 

Table no.1. 

 

3.1 Incubation period 

The incubation period of L. orbonalis under laboratory 

condition reared on different brinjal, ranged between 2 to 5 

with a mean of 3.40±0.97, (Table 1). The results were in 

accordance with the observations of Varma and Anandhi who 

reported the mean incubation period of 4.00 days on brinjal 
[16].  

 

3.2 Hatching percentage 

Hatching percentage of eggs laid by the adult females of L. 

orbonalis which were developed from larvae after feeding on 

brinjal, was ranged between 80.21 to 92.13 percent with a 

mean of 86.22±4.11. The present findings are in conformity 

with Singh and Singh who reported that the viability of eggs 

was 82.61% [14]. 

 

3.3 Larval period  

The total five instars were observed during the growth of L. 

orbonalis larvae. The duration of first, second, third, fourth 

and fifth instar of shoot and fruit borer on brinjal was ranged 

from 1 to 2, 3 to 4, 2 to 4, 3 to 4 and 3 to 4 days The mean 

duration of first, second, third, fourth and fifth instar of shoot 

and fruit borer L. orbonalis on brinjal was 1.60±0.41, 

3.30±0.48, 3.00±0.67, 3.60±0.52 and 3.85±0.34 days. The 

shoot and fruit borer L. orbonalis completed its larval period 

in five instars. The total larval period ranged between 13 to 17 

with a mean of 15.35±1.16 on brinjal. Bodkhe observed 10.37 

+ 0.17 and 10.84 + 0.41 days mean larval duration during first 

and second generation [2]. Boopal et al., stated that the entire 

larval period ranged between 15-22 days in brinjal that 

seemed to be normal larval period [3]. 

 

3.4 Pupal period  

The pupal period was ranged between 5 to 9 days with a mean 

of 6.90±1.37 days on brinjal under laboratory condition. The 

pupal period of 8 to 11 and 7 to 13 days was reported by khan 

et al., and Jat et al., respectively [8, 6]. 

 

3.5 Total developmental period  

Study revealed that the total developmental period of L. 

orbonalis on brinjal ranged between 21 to 30 days with a 

mean of 25.65±2.75 days. The development was affected by 

location, altitude and agroecological characteristics. It varied 

from place to place, season to season and on which fruit they 

were developing. The present findings are in conformity with 

Onekutu et al., who recorded a total developmental period of 

28.17 days for the eggfruit and shoot borer, L. orbonalis. It 

consists of an egg, five larval instars, pupal and adult stages 
[12]. 
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3.6 Adult longevity  

The longevity data presented in Table 1 which was important 

not only for its influence on demographics but also because it 

determines how long the pest will be active. In general, 

females lived longer than males. In the present study the 

longevity of adult females which were developed from the 

larvae reared on brinjal fruits were in the range of 5 to 9 days 

with a mean of 6.4±1.35 days. While the longevity of adult 

male ranged between 2 to 6 days with a mean of 4.1±1.20 

days. The females found to be highly active than males before 

mating and were extremely choosy in selection of male 

partner for mating. On brinjal adult female longevity ranged 

between 5 to 9 while adult male longevity ranged between 2 

to 6 days. The results are in accordance with Kavitha et al., 

observed male longevity as 3.50 days and female longevity of 

5.70 days [7]. 

 

3.7 Pre-oviposition and oviposition period  

The pre-oviposition period of females which were developed 

from larvae fed with fruits of brinjal was in the range of 1.0 to 

2.0 days with a mean of 1.50±0.53 days (Table 1) However, 

the oviposition period ranged from 2 to 4 days with a mean of 

3.20±0.79 days, respectively. The results were almost similar 

to the findings of Jat et al., who observed the oviposition 

period of 2.43 days [6]. However, pre-oviposition period 

agrees with the findings of Mehto et al.,who reported pre-

oviposition period of 1.2 to 2.1 days [11]. 

 

3.8 Mating period  

The duration of mating i.e. coitus ranged between 17-26 

minutes with a mean of 20.08 ± 2.94 minutes (Table 1). The 

present findings are more or less corroborate to earlier 

workers, Mannan et al., reported the mating duration 28 to 50 

minutes in winter [10]. 

 

3.9 Fecundity  

The number of eggs laid by female moth of shoot and fruit 

borer developed from larva after feeding on the fruits of 

brinjal ranged from 86 to 109 with a mean of 93.40±6.50 eggs 

per female (Table 1) The above results are in consonance with 

the research conducted by Onekutu et al., they reported that 

the moth developed from larvae reared on susceptible hosts S. 

gilo produced an average of 123 eggs [12].  

 

3.10 Sex ratio  

The sex ratio (F/M) of emerged adults of L. orbonalis after 

feeding on brinjal was found to be 1.94:1 (Table 1) Females 

out numbered males and the results are in accordance with 

Singla et al., who observed sex ratio of female: male as 1.3:1 
[13].  

 
Table 1: Biology of brinjal shoot and fruit borer Leucinodes orbonalis on brinjal under laboratory condition. 

 

Sr. No Developmental stages 

Duration (days) 

Brinjal 

Range Mean ± S.D 

1 Incubation period 2-5 3.40±0.97 

2 Hatching percentage 80.21-92.13 86.22±4.11 

3 Larval period   

 1st instar 1-2 1.60±0.41 

 2nd instar 3-4 3.30±0.48 

 3rd instar 2-4 3.00±0.67 

 4th instar 3-4 3.60±0.52 

 5th instar 3-4 3.85±0.34 

 Total larval period 13-17 15.35±1.16 

4 Pupal period 5-9 6.90±1.37 

5 Total developmental period 21-30 25.65±2.75 

6 Adult longevity   

 Female 5-9 6.4±1.35 

 Male 2-6 4.1±1.20 

7 Pre-oviposition period 1-2 1.50±0.53 

 Oviposition period 2-4 3.20±0.79 

8 Mating period (minutes) 17-26 20.08±2.94 

9 Fecundity 86-109 93.40±6.50 

10 Sex ratio (F/M) 1.94:1 - 

 

4. References 

1. Anonymous. National Horticulture Board, Ministry of 

Agriculture, Government of India, Institutional Area, 

Sector-18, Gurgaon-122 015, India, 2017. 

2. Bodkhe GR. Bioecology of brinjal shoot and fruit borer 

Leucinodes orbonalis Guen. M.Sc. (Agri.) Thesis 

submitted to Marathwada Agricultural University, 

Parbhani. 2004, 54.  

3. Boopal K, Vijeth VA, Rami PVR, Vageeshbabu SH. 

Potato: A suitable alternative host for brinjal shoot and 

fruit borer, Leucinodes orbonalis Guenee (Lepidoptera: 

Pyralidae). Int. J Agric. Sci. Res. 2013; 3:179-84. 

4. Choudhari, B. Vegetables National Book Trust, India, 

1970, 25-50. 

5. Gangawar SK, Sachen JN. Seasonal incidence and 

control of insect pests of brinjal with special reference to 

shoot and fruit borer, Leucinodes orbonalis Guenee in 

Meghalaya. J Res. Assam Agric. Univ. 1981; 2:87-92. 

6. Jat KL, Pareek BL, Singh S. Biology of Leucinodes 

orboralis, an important pest of brinjal in Rajasthan. 

Indian Journal of Entomology. 2003; 65(4):513-517. 

7. Kavitha VS, Revathi N, Kingsley S. Biology of brinjal 

pest, Leucinodes orbonalis Guen. of Erode region in 

Tamil Nadu. J Ent. Res. 2008; 32:255-57. 

8. Khan FS, Borikar PS, Motaphale AA. Biology of 

Leucinodes orbanalis Guenee on Brinjal in Laboratory 

Condition Int. J Curr. Microbiol. App. Sci. 2018; 6:252-

255. 

9. Lal BS, Ahmed SQ. The biology and control of egg plant 

fruit and shoot borer (Leucinodes orbonalis Guen.). 



Journal of Entomology and Zoology Studies 
 

~ 1881 ~ 

Journal of Economic Entomology. 1965; 58(3):448-451. 

10. Mannan MA, Islam KS, Jahan M, Tarannum N. Some 

biological parameters of brinjal shoot and Fruit borer, 

leucinodes orbonalis Guenee (Lepidoptera: Pyralidae) on 

potato in laboratory condition. Bangladesh J Agril. Res. 

2015; 40(3):381-390. 

11. Mehto DN, Singh KM, Singh RN, Prasad D. Biology of 

brinjal fruit and shoot borer Leucinodes orbonalis Guen. 

Bulletin of Entomology. 1983; 24(2):112-115. 

12. Onekutu A, Employee AA, Odebiyi JA. Biology of the 

eggfruit and shoot borer (EFSB), Leucinodes orbonalis 

Guenee (Crambidae) on the Garden Egg, Solanum gilo 

Raddi. J Ent. 2013; 10:156-62.  

13. Singla Poonam, Manmeet Brar Bhullar, Paramjit Kaur. 

Biological studies on brinjal shoot and fruit borer, 

Leucinodes orbonalis Guenee. Journal of Entomology 

and Zoology Studies. 2018; 6(1):161-165. 

14. Singh YP, Singh PP. Biology of shoot and fruit borer 

(Leucinodes arbonalis Guenee) of eggplant (Solanum 

melongena L) at medium high altitude hills of 

Meghalaya. Indian J Entomol. 2001; 63(3):360-368. 

15. Subbaratnam GV, Butani DK. Chemical control of Insect 

pest complex of brinjal. Entomon. 1982; 7:97-100. 

16. Varma S, Anandhi P. Biology and morphometry of 

brinjal shoot and fruit borer (Leucinodes orbonalis 

Guenee) on brinjal (Solanum melongena) under 

Allahabad conditions. J Insect. Sci. 2009; 22:3-10. 


