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Major insect pests and natural enemies on brinjal in the Tarai region of 
Uttarakhand, India in relation to weather parameters
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ABSTRACT: The present study was conducted to document major insect pests and natural enemies on brinjal grown 
under natural farming in the tarai region of Uttarakhand, India during kharif 2022-23. Major insect-pests found on 
the brinjal crop were brinjal shoot and fruit borer, Leucinodes orbonalis Guenee (Lepidoptera: Pyralidae), leafhopper, 
Amrasca biguttula biguttula Ishida (Hemiptera: Cicadellidae), white fly Bemisia tabaci Gennadius (Hemiptera: 
Aleyrodidae), hadda beetle, Henosepilachna vigintioctopunctata Fabricius (Coleoptera: Coccinellidae), leaf roller 
Eublemma olivacea Walker (Lepidoptera: Erebidae) and stink bug Nezara viridula (Hemiptera: Pentatomidae). Among 
natural enemies, Coccinella sp. (Coleoptera: Coccinellidae) and spider were recorded in present studies. Population 
peaks of various insect pests and natural enemies were recorded in the following pattern, whitefly was recorded 
in 3rd week of August (34th SMW), peak in the population of leafhopper was recorded in 4th week of August (35th 
SMW), leafroller in 5th week of August (35th SMW), Brinjal shoot and fruit borer in 2nd week of September (37th 
SMW), bugs in 2nd week of September (37th SMW), hadda beetle in 4th week of August (34th SMW), Coccinella in 
1st week of October (40th SMW) and spider in 3rd week of September (38th SMW).
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ABSTRACT: The injection of exogenous materials into plant system for pest management is being followed since 
early years of twentieth century. Numerous studies on the tree injection have been done to explore the possibility of 
injecting chemicals into trees. Root feeding, stem or trunk injection have received significant results of nutrient and pest 
or disease management across the world. Owing to the  practical difficulties in foliar application of pesticides in tall 
trees like coconut, tree injection  became an alternative mode of pesticide delivery to target site. Although tree injections 
have some limitations, they also have some specific advantages over other methods of management such as minimized 
use of water and chemicals, reduction in the labour cost, effective management of target pests and environmental safety 
as non-target organisms can be protected from the effect of pesticides. Serious efforts are needed to standardizing of 
the technologies of administration for various chemicals under diverse environmental conditions to make it easy and 
ultimate for specify host plant / nutrient condition which cannot be properly addressed by other methods.
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INTRODUCTION

The injection of various exogenous materials into 
plants have been implemented as early in the middle of 
the twentieth century (Perry et al., 1991) and expanded in 
the 1970s. Early literatures show that supply of water to 
young transplanted trees through the cut end of the root 
was successful, thus suggested the possibility of injecting 
chemicals into trees (Cott, 1897). During 1910, tree 
injection with specific chemical, potassium ferrocyanide 
was reported for the control of insect pests (Sanford, 
1914; Shattuck, 1915). A review on ‘Methods of Tree 
Injection’ by May (1941) created interest for injection 
studies on plants. Gravitational method of liquid injection 
was reported to control the red palm weevil of coconut 
(Davis et al., 1954). Later the method of trunk injection 
with systemic insecticides has become an important 
practice against various insect pests that are difficult to 
control (Ginting and Desmier, 1987). During that period 
numerous studies on the tree injection have been done by 
North American researchers (Ferry and Gomez, 2013). 
A´cimovi´c et al. (2016) examined injection port damage 
and wound closure in apple trees. Similarly, Dalakouras 
et al. (2018) inspected the movement of hairpin and 
small-interfering RNAs in apple and grape trees. Uptake 
and translocation of antibiotics into the tree system was 
explored by Killiny et al. (2019). Berger and Laurent 
(2019) focuses on modern injection technologies and 

factors affecting the efficacy of chemicals. Leigh et al., 
(2022) reviewed the concepts of trunk injection method, 
physiological principles and concerns associated with 
the injection method. 

Considering the tree architecture of coconut, the palms 
have been exploited for pesticide administration through 
injection for management of different insect pests. 
Coconut palm, Cocos nucifera L. which belongs to family 
Arecaceae has been variously described as “console of the 
east”, “the tree of heaven”, the ‘Kalpavriksha’ because 
of its great versatility demonstrated for many domestic, 
commercial and industrial uses of its different parts like 
leaves, fruits, stem and roots. In India, coconut is grown 
under varied soil and climatic conditions in 17 States and 
3 Union Territories. The decrease in yields of coconut 
has been attributed to a number of factors consisting 
of biotic and abiotic factors. Among the biotic factors, 
the insect pests and mites are very important. Amongst 
foliage pests, coconut black headed caterpillar, Opisina 
arenosella Walker (Lepidoptera: Oecophoridae) is one 
of the major and serious pests of coconut palm in India, 
Srilanka, Bangladesh and Myanmar. The pest during its 
larval stage causes serious damage to the leaves of the 
palm. In case of severe infestation, several hundreds or 
thousands of larvae could be observed on a single palm 
and affected palm often take several years to recover 
completely (Ramkumar, 2002). 
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Artificial diet for mass-rearing of melon borer, Diaphania indica (Saunders)
(Lepidoptera: Pyralidae)
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.

Keywords: Diaphania indica, artificial diet, reproductive potential, mass production

INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
(12
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INTRODUCTION

Brinjal (Solanum melongena Linnaeus) belongs to the 
family Solanaceae and chromosome number (2n = 24) and 
is also known as eggplant. It is one of the most popular 
and important vegetable crops worldwide (Gleddie et 
al., 1986) and also a popular vegetable cultivated across 
India. Together with the potato, it is the second most eaten 
vegetable in the country (Mammoun et al., 2004). Brinjal 
occupies an area of 74.9 million ha with a production 
of 12874 million tonnes in India. Major brinjal growing 
states in India are West Bengal, Orissa, Gujarat, Bihar, 
Madhya Pradesh, Chattisgarh, Andhra Pradesh, Tamil 
Nadu, Maharashtra, Assam (https://agriexchange.apeda.
gov.in, 2023). It is an important vegetable grown all year 
round, because of its short duration, high yield, nutritional 
richness, economic viability, and potential on-farm and 
off-farm jobs, vegetables are significant components of 
Indian agriculture and nutritional security (Samota et 
al., 2014). The most crucial element of a balanced diet 
is vegetables, which also serve as a form of nutrition. 
Therefore, unripen fruits of brinjal are generally eaten 
as vegetables due to their high nutritional content, which 
includes minerals like iron, phosphorus, calcium, and 
vitamins like A, B, and C. The fruit can be added to stews 
or used as garnish. It can also be eaten raw or prepared 
as a baked, grilled, fried, or boiled vegetable. According 
to reports, it is used in Ayurvedic treatment for diabetes. 

Moreover, it functions well as an aphrodisiac, a cardiac 
tonic, a laxative, and an anti-inflammatory (Kalawate 
et al., 2012). However, brinjal yield remains lower than 
predicted due to various restrictions, the most significant 
of which are insect and non-insect pests that attack the 
crop at various physiological growth phases from nursery 
to harvest causing upto 70 to 92 per cent of crop losses 
(Chakraborti and Sarkar, 2011).

There are 26 insect pests species and few non insect 
pest species infesting brinjal of which Shoot and fruit 
borer, Leucinodes orbonalis Guenee (Lepidoptera: 
Pyralidae), white fly, Bemisia tabaci Gennadius 
(Hemiptera: Aleyrodidae), leafhopper, Amrasca biguttula 
biguttula Ishida (Hemiptera: Cicadellidae), hadda 
beetle, Henosepilachna vigintioctopunctata Fabricius 
(Coleoptera: Coccinellidae), leafroller Eublemma 
olivacea Walker (Lepidoptera: Erebidae), stink bug 
Nezara viridula (Hemiptera: Pentatomidae), and non-
insect pests like red spider mite, Tetranychus spp are 
commonly known to infest brinjal crop (Vevai, 1970). 
Leucinodes orbonalis G., the brinjal shoot and fruit borer 
(BSFB), is often regarded as the most dangerous pest of 
the fruit. It has also significantly hampered output in all 
nations where the fruit is grown (Alam et al., 2003).

Sucking pests of brinjal viz., whitefly and leafhopper 
results in major crop losses, both directly and indirectly, 
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by sucking the cell sap with their piercing and sucking 
mouth parts and by transmitting viral diseases by 
forming sooty mold by whitefly and aphid and little 
leaf by leafhopper (Kunbhar et al., 2018). Studying the 
population densities of insect pests that affect brinjal is 
crucial for efficient pest control (Sundareshwari et al., 
2017). Therefore, in this present study, the seasonal 
incidence of major insect pests and natural enemies of 
brinjal crop along with their relation with the various 
abiotic factors which is very important for formulating 
further management strategies.

MATERIALS AND METHODS

The field experiment was carried out at Vegetable 
Research Centre (VRC), G.B..U.A& T, Pantnagar, 
Uttarakhand during the kharif season of 2022. Incidence 
of insects was recorded per plot on randomly selected 
five plants. Observations were recorded once from the 
untreated plots in a standard week. Data was recorded 
21 days after transplanting. The population estimation of 
brinjal shoot and fruit borer was recorded by counting 
the number of withered terminal shoot and infested 
fruits in the later stage of the crop. Sucking pests viz., 
Leafhopper (Amrasca biguttula biguttula, Ishida) and 
whitefly (Bemisia tabaci) were recorded from three 
leaves top, middle, and bottom leaves of five randomly 
selected plants in the field using the method proposed by 
Rawat et al., (1973). In case of insect pests such as H. 
vigintioctopunctata (adult and grub), pentatomid bugs, 
leafroller and natural enemies such as coccinellid beetles 
and spiders the data was recorded from entire plant in 
five randomly selected plants.

RESULTS AND DISCUSSION

The data collected on the insect pests infesting brinjal 
and associated natural enemies and their correlation with 
different weather factors during kharif crop season 2022 
is presented below.

Insect- pests of brinjal 

The insect pests viz., brinjal shoot and fruit borer 
Leucinodes orbonalis Guenee (Lepidoptera: Pyralidae), 
leafhopper Amrasca biguttula biguttula Ishida (Hemiptera: 
Cicadellidae), white fly Bemisia tabaci Gennadius 
(Hemiptera: Aleyrodidae), grub and adult of hadda 
beetle Henosepilachna vigintioctopunctata Fabricius 
(Coleoptera: Coccinellidae), leafroller Eublemma olivacea 
Walker (Lepidoptera: Erebidae), stink bug Nezara viridula 
(Hemiptera: Pentatomidae) and natural enemies such as 
Coccinella sp. (Coleoptera: Coccinellidae) and spider 
were recorded in present studies.

Leafhopper, Amrasca biguttula biguttula Ishida 
(Hemiptera: Cicadellidae)

The leafhopper infestation was initiated during 4th 
week of July as foliage started in the crop (30th Standard 
Meteorological Week), with 3.60 number of leafhoppers 
per plant (Table. 4.1). The leafhopper population started 
increasing gradually with maximum number (17.40 per 3 
leaves) during 4th week of August (35th Standard week) 
as the crop was in the vegetative stage. After that, as the 
crop reached maturity, the leafhopper population started 
decreasing with a minimum number of leafhoppers (0.80/ 
plants) recorded in the second last week of October (43rd 

Fig. 1. Mosaic plot demonstrating the correlation between various insect pestas and 
natural enemies with different weather parameters  

Pest complex of brinjal in Tarai region
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standard week). This is in keeping with Ajabe et al. (2019) 
findings who stated that the leaf hopper population grew 
along with the crop until it reached its highest of 11.80 
leaf hoppers per 3 leaves in the second week of September 
(37th SMW), after which the population steadily declined.

White fly, Bemisia tabaci Gennadius (Hemiptera: 
Aleyrodidae)

The white fly infestation initiated during 4th week of 
July (30th standard week), with average population of 1.50 
white fly per 3 leaves. The white fly population started 
increasing gradually with maximum number (24.70 /3 
leaves) during 3rd week of August (34th standard week) 
due to availability of sufficient nutrition as tender foliage 
during vegetative stage of the crop. According to the data 
collected by Kumar and Sharma (2022), the presence of 
B. tabaci, was first observed in the beginning of August 
(33rd SMW) with initial population of 3.40 per 3 leaves. 
The population peaked at 60.80 whiteflies per 3 leaves in 
the fourth week of September (41st SMW).

Stink Bug, Nezara viridula Linnaeus (Hemiptera: 
Pentatomidae)

The stink bug (Nezara viridula) infestation was 
commenced during 1st week of August (32nd SMW) with 
mean population of 0.10 bugs per plant. The bug population 
started increasing gradually with increase in foliage as the 
vegetative stage proceeded with maximum number of up 
to 9.60 bugs per plant during 2nd week of September (37th 
SMW) as fruit set commenced. Later the bug population 
started decreasing gradually as crop reached maturity with 
minimum number of bugs (0.50 /plant) recorded during 
the 4th week of October (43rd SMW).

Brinjal shoot and fruit borer on shoot infestation

The shoot infestation of brinjal shoot and fruit borer 
commenced from the 1st week August with an initial 
population of 0.50 larvae per plant as the plant growth 
continued and was observed until last week of October, 
2022 as crop continued to grow until maturity with a final 
population of 6.50 larvae per plant. The shoot infestation 
occurred at its peak for the first-time during 2nd week of 
September (37th SMW) with 22.30 larvae per plant. The 
shoot infestation recorded was ranging from 0.50 per 
cent to 22.30 per cent during the cropping period. 

According to a study conducted by Sharma et al. 
(2017), the presence of brinjal shoot and fruit borer 
infestation was observed to begin in the 34th week, 
averaging at 0.64, and it reached its highest point at 5.21 
during the 41st week.

Hadda beetle, Henosepilachna vigintioctopunctata 
(Coleoptera: Coccinellidae)

The hadda beetle infestation commenced during 4th 
week of July (30th SMW), 2022 with start of foliage with 
0.15 mean of beetles per plant. The beetle population 
started increasing gradually as the crop growth proceeded 
with maximum number of 5.20 per plant recorded during 
4th week of August (34th SMW). After that the beetle 
population started decreasing as flowering and fruiting 
commenced with 2.40 beetles per plant recorded in 3rd 
week of September (38th SMW), it again increased (4.30 
beetles /plant) on 1st week of October (40th SMW) as crop 
attained maximum growth stage and finally decreased 
(2.20 beetles /plant) during 4th week of October (43rd 
standard week as crop reached maturity.

According to a study conducted by Sharma and 
Tayde (2017), the kharif season of 2016 began in the 
30th week with an average of 1.2 hadda beetles per plant. 
Over time, the beetle population steadily increased and 
reached its highest level of 3.6 beetles per plant in the 
35th week. However, by the 41st week, no hadda beetles 
were observed.

Leafroller, Eublemma olivacea Walker (Lepidoptera: 
Erebidae)

The leafroller infestation started 5th week of July 
(31st SMW) with an initial population of 1.00 larvae 
per plant as plant started its vegetative phase. Later, the 
leafroller population started increasing gradually with 
maximum number (7.60 larvae /plant) during 5th week 
of August (35th SMW) during maximum growth stage 
of the crop. Later, the leafroller population gradually 
started decreasing as crop reached maturity reaching a 
minimum of 0.20 larvae per plant which was recorded in 
the 4th week of October (43rd SMW).

NATURAL ENEMIES

Coccinellid beetle

The population of predatory coccinellids ranged 
between 0.60 to 4.90 beetles per plant in brinjal crop 
during August to October, 2022. The coccinellids were 
first observed in 1st week of August (32nd SMW) with 
appearance of sucking pests like aphids and leaf hoppers 
with 0.60 beetles per plant. The maximum population 
(4.90 /plant) of coccinellids was noticed during 1st week 
of October (40th SMW) after that the population was 
gradually decreasing as the crop reached the fruiting 
stage and maturity by 1st week of October (43rd SMW) 
with 2.70 beetles per plant.

Sonam Panwar et al.
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Sarta et al. (2022) found that coccinellids up to 1.25 
insects per plant were first spotted in the first week of 
August 2018 (32nd SMW). Coccinellids reached their 
peak population (2.25 /plant) in the last week of August 
(34th SMW).

Spider

The predatory spider count ranged between 0.25 to 
4.80 spiders per plant in brinjal crop during August to 
October, 2022. The spiders were first observed in 1st week 
of August (32nd SMW) with appearance of sucking pests 
like aphids, thrips, and leaf hoppers with 0.25 spiders per 
plant with the maximum population (4.80 spiders /plant) 
noticed during 3rd week of September (38th SMW) 

The predatory spiders were initially observed on the 
brinjal crop during the second week of August (32nd SMW), 
according to Sarta et al. (2022), at a rate of 2.75 per plant. 
Then, during the first week of September (36th SMW), the 
spider population increased and peaked at 3.0 per plant.

Correlation studies of weather parameters on insect 
pests and natural enemies in brinjal

The correlation coefficient between the mean number 
of insects and the climatic factors i.e., maximum and 
minimum temperature, morning and evening relative 
humidity, rainfall and sunshine hours were worked out 
and are presented in table 1.

Leafhopper, Amrasca biguttula biguttula Ishida 
(Hemiptera: Cicadellidae)

The leafhopper population showed positive and 
significant correlation with maximum temperature (r = 
0.649*) and minimum temperature (r = 0.683**). Whereas 
the correlation was positive but non-significant with morning 
relative humidity (r = 0.273) and evening relative humidity 
(r = 0.463). The correlation was found negative and non- 
significant with rainfall (-0.067) and sunshine hours (-0.003).

The correlation studies of Soren et al. (2019) 
indicated that there was negative and non- significant 

Table 1. Temporal distribution of insect pests and natural enemies associated with brinjal crop (kharif 2022)

Date SMW Leucinodes 
orbonalis

Henosepilachna 
epilachna

Bemisia 
tabaci

Amrasca 
biguttula 
biguttula

Eublemma 
olivacea

Nezara 
viridula Spider Coccinellid 

sp.

23-07-2022 30 0.00 0.15 1.50 3.60 0.00 0.00 0.00 0.00

30-07-2022 31 0.00 0.20 4.30 6.50 1.00 0.00 0.00 0.00

06-08-2022 32 0.50 0.25 7.40 9.10 3.10 0.10 0.25 0.60

13-08-2022 33 3.10 5.20 11.30 12.40 4.50 1.30 0.43 0.88

20-08-2022 34 5.00 5.20 24.70 16.80 7.30 2.20 0.80 2.40

27-08-2022 35 9.50 3.30 22.50 17.40 7.60 3.80 2.45 2.75

03-09-2022 36 13.40 3.10 18.60 15.90 6.20 6.20 3.60 3.20

10-09-2022 37 22.30 1.60 12.25 13.50 6.10 9.60 4.20 3.90

17-09-2022 38 19.70 2.40 10.80 10.20 4.80 9.30 4.80 4.50

24-09-2022 39 20.60 2.40 10.60 8.70 3.70 8.80 2.85 4.65

01-10-2022 40 17.25 4.30 7.20 5.75 3.60 5.20 2.93 4.90

08-10-2022 41 14.50 3.70 5.40 2.60 1.50 3.70 2.60 4.40

15-10-2022 42 10.00 3.50 3.70 1.50 0.80 1.60 2.20 3.50

22-10-2022 43 6.50 2.20 0.70 0.80 0.20 0.50 1.85 2.70

Pest complex of brinjal in Tarai region

Pest Management in Horticultural Ecosystems
Vol. 30, No.2 pp 330-336 (2024)



334

with sunshine hours (r = -0.242) and rainfall (r = -0.159). 
The result showed positive and significant correlation by 
Tupe et al. (2022) minimum temperature (r = 0.68*) and 
maximum temperature (r = 0.71**).

White fly, Bemisia tabaci Gennadius (Hemiptera: 
Aleyrodidae)

The white fly population showed positive and 
significant correlation with maximum temperature (r = 
0.534*). Correlation was positive but non- significant 
with minimum temperature (r = 0.498), morning relative 
humidity (r = 0.381), evening relative humidity (r = 
0.312), rainfall (r = 0.041) and sunshine hours (r = 0.072).

The study by Kumar and Sharma (2022) revealed 
a significant and positive correlation with maximum 
temperature (r = 0.759**) and minimum temperature 
with positive and non-significant correlation (r = 0.227). 
Berani et al. (2020) reported positive and significant with 
maximum temperature (r = 0.533*, 0.572**) in 2018-19 
and 2019-20 respectively.

Stink Bug, Nezara viridula Linnaeus (Hemiptera: 
Pentatomidae)

The bug population showed positive and significant 
correlation with minimum temperature (r = 0.086), 
morning relative humidity (r = 0.317), evening relative 
humidity (r = 0.407) and rainfall (r = 0.479). Whereas 
correlation was negative with maximum temperature 
(-0.31) and sunshine hours (-0.25).

Brinjal shoot and fruit borer

The correlation studies showed that the non-significant 
positive correlation with the morning relative humidity 
(r = 0.345), evening relative humidity (r = 0.177), and 
rainfall (r = 0.504). Whereas it showed non-significant 
negative correlation with maximum temperature (r = 
-0.346), minimum temperature (r = -0.202), and sunshine 
hours (r = -0.148). 

Gupta et al. (2021) found negative and non-
significant correlated with sunshine hours (r = -0.195), 
and positive and non- significantly correlated with 
rainfall (r = 0.236). Saran et al. (2018) reported 
negative and non- significant correlation with minimum 
temperature (r = -0.286), and positive and non- 
significant correlation with morning relative humidity 
(r = 0.126).

Hadda beetle, Henosepilachna vigintioctopunctata 
(Coleoptera: Coccinellidae)

The hadda beetle population showed positive and 
non- significant correlation with maximum temperature 
(r = 0.146), morning relative humidity (r = 0.222), 
rainfall (r = 0.101) and sunshine hours (r = 0.444). 
whereas, negative and non- significantly correlated with 
minimum temperature (r = -0.124) and evening relative 
humidity (r = -0.175).

Sharma et al. (2017) found that weather showed 
positive and non- significant correlation with rainfall (r 

Table 2. Correlation between weather parameters and mean number of insect pests and natural enemies in 
brinjal during kharif 2022

Weather 
parameters

Leucinodes 
orbonalis

Henosepilachna 
vigintioctopunctata

Bemisia 
tabaci

Amrasca 
biguttula 
biguttula

Eublemma 
olivacea

Nezara 
viridula Spider Coccinellid 

sp.

Maximum 
temperature -0.346 0.146 0.535* 0.649* 0.531 -0.149 -0.31 -0.421

Minimum 
temperature -0.202 -0.124 0.498 0.683** 0.527 0.086 -0.205 -0.414

Morning RH 0.345 0.222 0.381 0.273 0.353 0.317 0.404 0.38

Evening RH 0.177 -0.175 0.312 0.463 0.387 0.407 0.132 -0.06

Rainfall mm 0.504 0.101 0.041 -0.067 0.06 0.479 0.434 0.528

Sunshine hrs -0.148 0.444 0.072 -0.003 0.049 -0.25 -0.169 -0.014
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= 00.781). Singh et al. (2023) reported positive and non- 
significant correlation with rainfall (r = 0.172), sunshine 
hour (r = 0.073).

Leafroller, Eublemma olivacea Walker (Lepidoptera: 
Erebidae)

The leafroller population showed positive and 
significant correlation with every weather parameter 
viz., maximum temperature (r = 0.531), minimum 
temperature (r = 0.527), morning relative humidity (r = 
0.353), evening relative humidity (r = 0.387), rainfall (r 
= 0.06) and sunshine hours (r = 0.049).

NATURAL ENEMIES

Coccinellid beetle

The population of coccinellids showed positive 
and non-significant correlation with morning relative 
humidity (r = 0.38) and rainfall (r = 0.528). The 
correlation with maximum temperature (r = -0.421), 
minimum temperature (-0.414), evening relative 
humidity (r = -0.06) and sunshine hours (r = -0.014) was 
negative and non- significant.

In their investigation, Chandrakumar et al. (2008) 
discovered that there was a strong negative association 
(r = -0.641) between the density of coccinellids and the 
highest temperature. Kumar and Sharma (2022) found 
negative and non- significant correlation with minimum 
temperature (r = -0.222), rainfall (r = -0.356).

Spider

The population of spider showed positive and non-
significant correlation with morning relative humidity (r 
= 0.404), evening relative humidity (r =0.132) and rainfall 
(r = 0.434). Whereas it was negatively non-significant 
correlation with maximum temperature (-0.31), minimum 
temperature (-0.251) and sunshine hours (r = -0.169). 
Singh et al. (2023) reported negative and non- significant 
correlation with minimum temperature (r = -0.065).

REFERENCES

Ajabe, S. S., Jayewar, N. E. and Gosavi, D. U. 2019. 
Effect of abiotic factors on incidence of major 
sucking pests on brinjal. Journal of Entomology 
and Zoology Studies, 7(5): 792-796.

Alam, S. N., Rashid, M. A., Rouf, F. M. A., Jhala, R. C. 
Patel, J. R., Satpathy, S. and Talekar, N. S. 2003. 
Development of an integrated pest management 
strategy for eggplant fruit and shoot in South Asia. 
World Vegetable Centre, Taiwan. 69 p.

Berani, N. K. and Patel, J. J. 2020. Population fluctuation 
of sucking pests of brinjal and its relation with 
weather parameters. Journal of Entomology and 
Zoology Studies, 8(6): 1613-1617.

Chakraborti, S. and Sarkar, P. 2011. Management 
of Leucinodes orbonalis Guenee on eggplants 
during the rainy season in India. Journal of Plant 
Protection Research, 51(4): 11-53.

Chandrakumar, H. L., Kumar, C. A., Kumar, N. G., 
Chakravarthy, A. K. and Raju, T. P. 2008. Seasonal 
occurrence of major insect pests and their natural 
enemies on brinjal. Current Biotica, 2(1): 63-73.

Gleddie, S., Keller, W. A. and Setteriield, G. 1986. 
Production and Characterization of somatic 
hybrids between Solanum melongena and Solanum 
sisymbriifolium Lam. Theoretical and Applied 
Genetics, 71: 613-621.

Gupta, A., Chandrakar, G., Mohanan, A. and Sidar, R. 
2021. Seasonal occurrence and impact of weather 
parameters on population dynamics of brinjal shoot 
and fruit borer (Leucinodes orbonalis Geunee) 
during Kharif 2020-21. The Pharma Innovation 
Journal, 10(11): 262-265. 

Kalawate, A. and Dethe, M. D. 2012. Bio efficacy of 
biorational insecticide on brinjal. Journal of 
Biopesticides, 5(1): 75.

Kumar, K. and Sharma, A. 2022. Population dynamics 
and their correlation coefficient between sucking 
pests and their natural enemies on brinjal crop in 
semi-arid conditions of Rajasthan. The Pharma 
Innovation Journal, 11(5): 1689-1693.

Kunbhar, S., Rajput, L. B., Gilal, A. A., Channa, 
G. A., and Sahito, J. G. M. 2018. Impact of 
botanical pesticides against sucking insect 
pests and their insect predators in brinjal crop. 
Journal of Entomology and Zoology Studies, 
6(2): 83-87.

Mammoun, M., Sagar, V. R. and Khurdiya, D. S. 2004. 
Studies on preparation of dehydrated brinjal slices. 
Journal of Food Science and Technology, 41(4): 
423-426.

Rawat, R. R. and Sahu, H. R. 1973.  Estimation of losses 
in growth and yield of okra due to Empoasca 
devastans Dist. And Erias spp. Indian Journal of 
Entomology, 35(3): 252-254.

Pest complex of brinjal in Tarai region

Pest Management in Horticultural Ecosystems
Vol. 30, No.2 pp 330-336 (2024)



336

Samota, R. G., Jat, B. L. and Bajiya, M. R. 2014. 
Different IPM modules against brinjal shoot and 
fruit borer, Leucinodes arbonalis Guen. on brinjal. 
Journal of Plant Science, 30(1): 49.

Sarta, M., Singh, M., Sharma, P. L., Monika., Rani, P., 
Swaraj., Jit, S., Devi, D. and Kaushal, B. 2022. 
Seasonal incidence of natural enemies in brinjal 
crop under mid hills of Himachal Pradesh. The 
Pharma Innovation Journal, 11(8): 2057-2059.

Sharma, A., Rana, R. S., Sharma, K. C., Singh, S. and 
Kumar, A. 2017. Biology of brinjal shoot and fruit 
borer (Leucinodes orbonalis Guenee) on brinjal 
crop under laboratory conditions. Journal of 
Entomology and Zoological Studies, 5(6): 415-419.

Sharma, A., Rana, R. S., Sharma, K. C., Singh, S. and 
Kumar, A. 2017. Biology of brinjal shoot and fruit 
borer (Leucinodes orbonalis Guenee) on brinjal 
crop under laboratory conditions. Journal of 
Entomology and Zoological Studies, 5(6): 415-419.

Sharma, J. H. and Tayde, A. R. 2017.  Population 
dynamics of Brinjal Fruit and Shoot Borer, 
Leucinodes orbonalis Geun. And Hadda beetle, 
Epilachna vigintioctopunctata Fab. on Brinjal at 
Allahabad Agroclimatic Region. International 
Journal of Current Microbiology and Applied 
Sciences, 6(6): 2055-2060.

Singh, R. R., Jena, M. K. and Goudia, N. 2023. Seasonal 
incidence of insect-pests, natural enemies and 
pollinators of Solanum melongena L. and correlation 
between their daily occurrence with weather 
parameters. International Journal of Environment 
and Climate Change, 13(5): 276-289.

Soren, A., Chakravarthy, M. K., Singh, P. K., Kumar, 
B., Kumari A., Pandey, C. and Tudu, S. 2019. 
Seasonal incidence of leaf hopper (Amrasca 
biguttulaa bigutulla) and its effect on abiotic 
factors on brinjal crop. Journal of Pharmacognosy 
and Phytochemistry, 9(1): 1742-1745.

Sundareswari, C., Sudarmani, D. N. P., & Durkga, S. J. 
2017. Population dynamics of phytophagous pest, 
Epilachna vigintioctopunctata (Coccinellidae: 
Coleoptera) and natural enemy Rhynocoris 
fuscipes fab on selected brinjal cultivars 
in Virudhunagar. International Journal of 
Entomology and Research, 5(2): 725-727.

Tupe, A. P., Lad, A. G., Pawar, A. A., Khandare, R. Y. 
and Matre, Y. B. 2022. Seasonal incidence of 
major incidence of major insect pests of Brinjal 
in relation to weather parameters. The Pharma 
Innovation Journal, 11(12): 2606-2609.

Vevai, E. J. 1970. Know your crop, its pest problems, and 
control of pests on Brinjal. Pesticides, 4(10): 26-33.

MS Received: 10 October 2024
MS Acceptance: 25 November 2024

Sonam Panwar et al.

Pest Management in Horticultural Ecosystems
Vol. 30, No.2 pp 330-336 (2024)


