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Introduction 
 

Solanum melongena L. commonly known as 

eggplant, brinjal and aubergine is one of the 

most popular vegetables grown in many 

regions of the world (Lawande and Chavan, 

1998). Several biotic and abiotic factors 

directly and indirectly influence the plant 

growth and the growth and development of 

insect pests harbouring on the plant and 

contribute in lowering the yield in brinjal. 

Among various biotic factors, insect pests are 

important which greatly affect the quality and 

productivity of brinjal crop through inflicting 

a direct damage (Gupta et al., 1987). In the 

tropics, brinjal production is severely 

constrained by several insect and mite pests.  

 

 

 

 

 
 

 

The major insect pests of brinjal include fruit 

and shoot borer (BSFR), leafhopper, whitefly, 

thrips, aphid, spotted beetles, leaf roller, stem 

borer, blister beetle and the red spider mite 

(AVRDC, 2009). Arthropod biodiversity in 

the brinjal field showed that the brinjal shoot 

and fruit borer was the major and serious 

insect pest of brinjal crop. It infests both 

vegetative as well as reproductive stages of 

the crop which cause heavy losses in the yield 

to a tune of 40 to 80% (AVRDC, 2003). The 

incidence of this insect pest occurs either 

sporadically or in outbreak every year in the 

Indian subcontinent (Dhankar, 1988). 

Sandanayake and Edirisinghe (1992) reported 
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A field experiment was carried out to investigate the seasonal incidence and influence 

under unprotected conditions of abiotic factors on infestation of shoot and fruit borer 

(Leucinodes orbonalis Guenee) in brinjal during Kharif 2013-14 and 2014-15 of Varanasi 

region. The results revealed that the incidence of shoot and fruit borer and shoot infestation 

started from first week of August whereas, fruit infestation started from third week of 

September during both the years. The highest per cent shoot infestation was recorded in 

second week of September during both the years and the highest per cent fruit infestation 

of shoot and fruit borer was recorded on third week of October during both years. The 

shoot and fruit borer was active throughout the cropping season. Among the weather 

parameters, maximum temperature, minimum temperature, morning relative humidity and 

sunshine hours showed positive correlation but with rainfall and evening relative humidity 

showed negative correlation on the incidence of both shoot and fruit infestation by the 

pest. Thus the management of brinjal shoot and fruit borer during Kharif sown brinjal 

should therefore be initiated from August onwards using an integrated approach.  
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that the larval feeding in fruit and shoot is 

mainly responsible for the damage to eggplant 

crop in Sri Lanka. The reduction in yield of 

brinjal fruits has been reported as high as 70% 

(Islam and Karim, 1991 and Dhandapani et 

al., 2003). The larvae of this pest bore into the 

tender shoots right from the nursery bed and 

can cause the apparent yield loss to the tune 

of 36.4 -63.0% (Kumar and Singh, 2012). The 

brinjal shoot and fruit borer infestation is 

responsible for both the qualitative and 

quantitative degradation of fruits round the 

year, but it attains the most serious stature 

during monsoon months (Chowdhury and 

Kashyap, 1992). The larvae of this pest 

initially feed on the terminal shoots damaging 

the growing points. Later these larvae bore 

into fruits and feed inside the contents making 

fruits unfit for human consumption 

(Srinivasan, 2008). Such attacks adversely 

affect not only the quality, but also the yield 

of the crop causing considerable economic 

damage every year. The variability in the pest 

population and damage can be related to 

changes in the ambient environment. The best 

way to avoid pest outbreak is possible when 

the congenital weather condition for the insect 

infestation is fully known (Dubey and Thorat, 

1994). With a view on the climate change 

projections for India, an attempt has been 

made here to study the impact of the likely 

changes in abiotic factors in relation to shoot 

and fruit borer on brinjal crop under Varanasi 

agroclimatic conditions. 

 

Materials and Methods 
 

The seasonal variation in the incidence of 

brinjal shoot and fruit borer (BSFB) was 

studied from the unprotected brinjal plots of 

50 m
2
 area in the vegetable research farm of 

Institute of Agricultural Sciences, Banaras 

Hindu University, Varanasi during 2013-2014 

and 2014-2015. Thirty days old seedlings of 

brinjal variety Punjab Sadabahar were 

transplanted during the second week of July 

and the standard agronomic package of 

practices were followed to raise and maintain 

a healthy crop. Weekly incidence of brinjal 

shoot and fruit borer from total shoots and 

fruits were recorded as percentage shoot and 

fruit infestation from a total of 15 randomly 

selected plants from the initiation of damage. 

The data on ecological parameters like 

maximum temperature, minimum 

temperature, rainfall, sunshine and relative 

humidity (morning and evening) have been 

collected from the meteorological 

observatory, available at agricultural farm, 

Institute of Agricultural Sciences, Banaras 

Hindu University, Varanasi and correlated 

with the incidence of shoot and fruit borer of 

brinjal with the help of SPSS 16 software. 

 

Results and Discussion 

 

Seasonal incidence of brinjal shoot and 

fruit borer (Leucinodes orbonalis) 

 

The data on shoot infestation and fruit 

infestation of brinjal shoot and fruit borer was 

recorded from first week of July to last week 

of November during both the years. It is 

evident from tables 1 and 2 that the shoot 

infestation of the pest occurred first time in 

the last week of July(2.67%, 3.73%) during 

both years and attained its peak during second 

week of September(24.38%, 28.12%) in both 

the years of experimentation respectively. 

While, the fruit infestation initiated from third 

week of September (8.47%, 12.24%) and 

attained its peak during third week of October 

(40.32%, 43.66%) in both the years, thereafter 

there was a gradual decrease in per cent 

infestation of shoot and fruit till the end of 

November(7.65%, 11.24% in shoots and 

24.53%, 23.32% in fruits). Thus after the 

initiation of fruits, infestation on shoots 

gradually shifted to fruit thereafter continually 

decreasing on shoots. 
 

Similar results were also found by Kumar and 

Singh (2013) where peak pest infestation on 

shoots observed during 3
rd

 week of September 
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and on fruits during 2
nd

 week of October 

further the studies also revealed that the shoot 

infestation and fruit infestation gradually 

decreased during Kharif grown brinjal. Naqvi 

et al., (2009) also reported that the infestation 

of L. orbonalis Guenee in brinjal shoots 

started in the first week of August and 

remained up to second week of October, with 

peak infestation in second week of September 

in both the years. Infestation in shoots 

decreased after fruit setting and completely 

disappeared thereafter. The infestation in 

fruits was recorded in the second week of 

September and remained up to third week of 

October. The infestation increased gradually 

and reached maximum in the first week of 

October (63.09% on number and 51.45% loss 

on weight basis). The infestation of fruit borer 

started declining and persisted only up to third 

week of October. Whereas, Jat et al., (2002) 

while studying the seasonal incidence of L. 

orbonalis on aubergine cv. Pusa Purple 

Round. The infestation of shoot borer started 

from fourth week of August and reached to its 

peak in the last week of September. The pest 

started damaging the fruits from first week of 

October, peaked in the fourth week of 

October and continued up to second week of 

December. 

 

Table.1 Influence of abiotic factors on seasonal incidence of shoot and fruit borer,  

L. orbonalis during Kharif 2013-14 

*Mean of three replications, each having 15 plants 

Standard 

Week 

Month 

and Date 

Rainfall 

(mm) 

Temperature 

(
0
C) 

Relative     

Humidity 

(%) 

Sunshine 

Hours 

*
Mean % 

Shoot 

Infestation 

*
Mean % 

Fruit 

Infestation 
Max. Min. Morn Even 

28 09-15 81.5 28.7 19.6 86 72 3.4 0.00 0.00 

29 16-22 0.0 33.8 18.3 83 67 6.9 0.00 0.00 

30 23-29 48.2 31.3 19.3 86 77 5.8 0.00 0.00 

31 30-05 Aug 69.5 32.8 20.5 84 75 6.7 2.67 0.00 

32 Aug 06-12 28.6 32.9 21 91 76 4.6 5.73 0.00 

33 13-19 37.4 33.6 20.7 88 80 6.9 9.84 0.00 

34 20-26 32.3 35.1 19.2 83 74 6.9 12.43 0.00 

35 27-02 Sep 150.3 33 22.7 92 87 1.5 18.67 0.00 

36 Sep 03-09 3.2 34.7 22.3 80 66 7.6 22.46 0.00 

37 10-16 0.0 32.9 21.9 85 66 7.2 24.38 0.00 

38 17-23 4.6 37.3 25.3 81 76 8.0 21.72 8.47 

39 24-30 12.2 32.4 25.5 86 77 6.8 19.36 14.36 

40 Oct 01-07 83.9 34.2 22.3 93 85 3.9 17.53 23.78 

41 08-14 44.0 35.2 24.8 84 78 6.5 14.36 32.43 

42 15-21 17.0 38.8 19.1 92 80 4.2 11.87 40.32 

43 22-28 0.0 38.2 19.1 88 72 8.9 11.87 37.64 

44 29-04 Nov 0.0 30.4 18.3 80 76 7.8 10.32 33.46 

45 Nov 05-11 0.0 32.4 25.5 84 60 7.6 9.68 29.57 

46 12-18 0.0 28.5 22.5 90 48 7.9 8.43 27.34 

47 19-25 0.0 29.9 18 89 41 8.5 8.43 26.48 

48 26-02 Dec 0.0 28.8 15.2 87 46 8.1 7.65 24.53 
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Table.2 Influence of abiotic factors on seasonal incidence of shoot and  

fruit Borer, L. orbonalis during Kharif  2014-15  
 

*Mean of three replications, each having 15 plants. 

 
 

Table.3 Correlation coefficient (r) of L. orbonalis on brinjal with prevailing weather parameters 
 

**Correlation is significant at 0.01 % level of significance. 

  *Correlation is significant at 0.05% level of significance 

Standard 

Week 

Month 

and Date 

Rainfall 

(mm) 

Temperature 

(
0
C) 

Relative 

Humidity 

(%) 

  

Sunshine 

 Hours 

*
Mean % 

Shoot 

Infestation 

*
Mean % 

Fruit 

Infestation 
Max. Min. Morn. Even. 

28 09-15 0.0 29.7 16.7 79 63 7.9 0.00 0.00 

29 16-22 261.5 32.8 19.8 92 84 1.4 0.00 0.00 

30 23-29 4.6 29.3 12.6 82 65 4.8 0.00 0.00 

31 30-05 Aug 46.0 37.8 18.7 87 74 5.7 3.73 0.00 

32 Aug 06-12 142.7 32.9 16.4 87 74 4.1 6.40 0.00 

33 13-19 42.4 33.6 18.6 86 79 2.4 10.93 0.00 

34 20-26 14.0 35.1 19.5 77 60 6.7 13.00 0.00 

35 27-02 Sep 6.5 33 20.1 84 71 5.3 19.85 0.00 

36 Sep 03-09 34.9 34.7 21.4 85 69 6.0 23.26 0.00 

37 10-16 11.0 32.9 21.8 91 80 4.0 28.12 0.00 

38 17-23 13.7 37.3 22 87 72 5.2 25.37 12.24 

39 24-30 2.1 39.4 24.3 85 56 9.3 23.48 21.93 

40 Oct 01-07 0.0 34.2 24.2 79 64 7.2 21.84 28.86 

41 08-14 50.7 35.2 24 88 68 6.1 19.84 35.36 

42 15-21 0.0 36.8 17.8 88 69 6.8 17.63 43.66 

43 22-28 6.2 37.2 16.2 83 58 6.8 17.63 37.48 

44 29-04 Nov 0.0 30.4 18 85 41 6.8 16.48 34.13 

45 Nov 05-11 0.0 32.4 16.3 86 39 7.2 15.74 31.85 

46 12-18 0.0 32.5 13.6 83 37 5.4 14.23 28.64 

47 19-25 0.0 29.9 17 89 36 7.2 12.67 26.73 

48 26-02 Dec 0.0 28.8 14.9 84 49 7.3 11.24 23.32 

  Rainfall 
Maximum 

Temperature 

Minimum 

Temperature 

Morning 

RH 

Evening 

RH 

Sun shine 

hours 

2
0
1
3
-1

4
 Shoot infestation (%) -0.065 0.388 0.583 0.004 -0.084 0.134 

Fruit infestation (%) -0.364 0.222 0.014 0.239 -0.242 0.328 

2
0
1
4
-1

5
 

Shoot infestation (%) -0.451
* 

0.422 0.635 0.144 -0.109 0.381 

Fruit infestation (%) -0.389 0.158 0.010 0.061 -0.632
**

 0.521
**
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Influence of weather parameters on shoot 

and fruit borer 

 

Correlation coefficient between different 

weather parameters and percent shoot and 

fruit infestation of shoot and fruit borer during 

both the years of experimentation revealed 

that, maximum temperature, minimum 

temperature, morning relative humidity, 

sunshine hours recorded positive correlation 

with a correlation coefficient r = 0.388, 0.222, 

0.422, 0.158 for maximum temperature, r = 0. 

583, 0.014, 0.635, 0.010 for minimum 

temperature, r = 0.004, 0.239, 0.144, 0.061, 

for morning relative humidity, r = 0.134, 

0.328, 0.381, 0.521 for sunshine hours (Table 

3), whereas, evening relative humidity and 

rainfall showed negative correlation r = -

0.084, -0.242, -0.109, -0.632, for relative 

humidity, r =-0.065, -0.364, -0.451, -0.389 for 

rainfall (Table 3) for shoot and fruit 

infestation respectively.  

 

Earlier reports suggest that there is a positive 

association of pest population with maximum 

temperature and minimum temperature by 

Singh et al., (2011), Shukla et al., (1989), 

Mathur et al., (2012), morning relative 

humidity positive correlation and evening 

relative humidity negative by Kumar and 

Singh (2013), sunshine hours positive 

association by Muthukumar and 

Kalyanasundaram (2003), and rainfall 

negative correlation by Yadav et al., (2015) 

and Bapuji Rao and Bhavani (2010). Hence 

this knowledge of incidence is helpful at what 

stage the management practices should be 

initiated to reduce shoot and fruit borer 

infestation which cause heavy losses to 

farmers. 
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