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ABSTRACT
A field trial is conducted to study the seasonal incidence of five pests namely Brinjal shoot &
fruit borer [Leucinodes orbonalis Guenee], Hadda beetle [Henosepilachna vigintioctopunctata
(Fabricius)], Mealy bug [Centrococcus insolitus (Green)], Aphid [Aphis gossypii (Glover) and White
fly Bemisia tabaci (Gennadius) on brinjal in relation to weather parameters at agricultural farm of
RKMVERI campus, Narendrapur during kharif & rabi crop seasons (2019-20). The brinjal crops receive
pests load from 9 to 15 week plant age and 10 to 17 week plant age during kharif and rabi crop season
respectively. The all five pests attain maximum peak sequentially sharing various microhabitats for
feeding on host plants. Among the five pests recorded shoot & fruit borer appears as the major pest
enjoying the crop to its optimum throughout the season till harvest and seems to cause heavy damage in
brinjal production. Mealy bugs attack the brinjal leaves only in the kharif crop whereas white flies are
encountered in the field during rabi crop season only. In kharif season during the crop growing period,
borer caterpillar incidence % is significant and positively correlated with avg. temperature (°C). For rabi
season due to lack of complete field data on the incidence pattern of pest species correlation coefficient
values are not generated. Data generated so far prompts to assume that the pest species are now with
strong genetic stability irrespective of climate change and/or improvised agronomic practices.
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1. INTRODUCTION
Present study is aimed at unfolding the impact of climate change and/or agronomic
practices adopted in the past 40 years or so, on the dynamics of the pest complex of brinjal
(Solanum melongena L.). Such an attempt is only because we have data, generated during very
early ‘80s by one of our senior research colleague (Banerje, 1986). We don’t feel introducing
brinjal any further (ICAR, 1980; Banerjee, 1986; Patil, 1990; Chen et al., 2002; Dwivedi et al.,
2014 and Deole, 2015. Yet precisely, brinjal though native to India is cultivated almost in all
tropical counties (Sharma & Tayde, 2017). Several workers (Purohit and Khatri, 1973;
Kuppuswamy and Balasubramanian, 1980; Banerjee, 1986; Patil, 1990; Sandanayake and
Edirisinghe, 1992; Shukla and Khatri, 2010; Chakraborty and Sarkar, 2011; Mathur et al., 2012;
Saimandir and Gopal, 2012; Yousafi et al., 2016; Sharma and Tayde, 2017 and Kadgonkar et
al., 2018) are studying the ecology of the pests infesting brinjal till date at various study sites.
We too initiated the study since kharif season of 2019 (August-November) and continued till
the next rabi season (January-March, 2020). However, the study got stalled due to Corona
pandemic that lead to complete lockdown in the country. Yet we think we should share our data
uptil what we could do. Entire study is conducted in the farmland of Ramakrishna Mission
Vivekananda Educational & Research Institute, Narendrapur, West Bengal. Our focus is on the
dynamics of the insect pests attacking brinjal from the very beginning of the crop season and
continued till the end of the season. To our surprise, none of the pest species show any deviation
in their biological attributes known during 80s, thus prompting to guess that the species are now
so genetically stable that climatic change and/or modification of agronomic practice can do
nothing. Following section is dedicated to what is achieved so far.
Study Area (Fig. 1)
Weekly field surveys are conducted during kharif season of the year 2019 (August 2019
- November, 2019) and rabi season of the year 2020 (January 2020 - March, 2020) in the
agricultural field of the study site.

2. MATERIALS & METHODS
The test variety of Brinjal plant selected for the study is ‘Pusa Purple Round’. Three plots,
each of 5m × 5m are selected for study. Ten plants are selected at random from each of the
identified plot. Sampling is initiated from the first week after transplantation of one month old
seedlings following Banerjee et al. (1986), Maiti et al. (1989) and Saha et al. (1992) and is
continued till harvest. Three leaves from upper, middle and lower canopies of each sampled
plants are selected and observed very carefully and minutely with the help of hand lens (10x)
for the presence of insect. Mean population of the insects is expressed as number of
insect/leaf/plant in each replication. Collection of insect pests are done usually by visual search
and hand picking method (Fig. 2).
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Under mentioned are the methodologies adopted following the recommendations of
Banerjee (1986) with minor modifications as advised by the agronomist of the farmland,
RKMVERI.

Fig. 1. Study area.

Agronomic Practices:
Preparation of land: Before plantation, land is well ploughed by hand tillers during late May
for Kharif crop and late October for Rabi crop.
Experimental soil: The soil is sandy-loam consisting of 60-70% sand, 20-30% silt and little
percentage of clay. The pH of the soil is 6.5.
Plantation: One month old 20 seedlings are planted in each of 4 rows in each plot, 60 cm apart.
Kharif crop is planted during 1st week of July. Rabi crop is planted during 1st week of December.
Manuring: Initial manuring is made during land preparation and further manuring is done
during top dressing. During land preparation both organic (cow dung) and inorganic (mixture
containing N, K & P) manures are used.
Irrigation: Watering is regularly made as per need.
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Interculture: Removal of weeds are made regularly.
Harvesting: Harvesting is made during October to November for Kharif crop and for Rabi crop
it is intended to do during April to May but due to compelling situation the same could not be
done.

Fig. 2. Field work done
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Fig. 3A
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Fig. 3B
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Fig. 3C
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Fig. 3D
Fig. 3(A-D). Brinjal pests encountered

-262-

World Scientific News 146 (2020) 255-273

3. RESULTS & DISCUSSION
The field trial is conducted to study the seasonal incidence of pests of brinjal crop.
Throughout the period of observations 5 pest species namely, Brinjal shoot & fruit borer
[Leucinodes orbonalis Guenee], Hadda beetle [Henosepilachna vigintioctopunctata
(Fabricius)], Mealy bug [Centrococcus insolitus (Green)], Aphid [Aphis gossypii (Glover) and
White fly Bemisia tabaci (Gennadius) attack brinjal crop in the study field (Figs. 3A-D).
Incidence pattern of all five pests change with the change of weather conditions, host age
and quality.
In the kharif season the occurrence of shoot and fruit borer commences from 1st week of
August, 2019 with 86.67% infestation during peak flowering stage of the crop i.e. on 9 week
old crop, population reaches peak (96.97% infestation) at 10th week of plant age during fruiting
stage and presence of congenial weather conditions. This pest appears as the major pest
enjoying the crop to its optimum throughout the season till harvest and seems to cause heavy
damage in brinjal production (Table 1; Figs. 4 & 5).
The infested plant % of second major pest Hadda beetle is highest in 10 week old crop
(93.33%) and the pest is present on the crop throughout the season (Table 2; Figs.4& 5). The
mealy bugs infest only the young leaves of the plant and their abundance is more between 9 to
12 week old crop (Table 3; Figs. 4 & 5).
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In kharif crop aphids appear as a minor pest with low incidence % throughout the season
sharing only niches like young leaves and flowers (Table 4; Figs. 4 & 5).
In rabi season the occurrence of hadda beetles, aphids and white flies commence from 2nd
week of January, 2020 with 60%, 50% and 23.33% infestation respectively during peak
flowering stage of the crop i. e. on 10 week old crop (Tables 6, 8 & 9; Figs. 6 & 7). Borer
infestation is initiated little later on 15 week old crop (Table 7; Figs. 6 & 7). But due to
compelling situation data are not generated during the following months. Not all the parts of a
plant are equally suitable sources of food for pests.

Borer caterpillar generally attacks the terminal shoots and bores inside the brinjal crop
resulting in the withering of the shoots. It also bores into the young fruit and feeds inside which
makes the fruit unmarketable. Hadda beetles feed voraciously on the mature leaves resulting
skeletonised patches on leaves. Mealy bugs and aphids colonize under surface of young leaves
and suck the cell sap.
Also aphids colonize on flowers. White flies settle on the under surface of leaves and their
feeding causes chlorotic spots on leaves. Nymphs secrete a sticky honeydew when feeding,
which covers leaf surfaces.
Mealy bugs attack the brinjal leaves only in the kharif crop whereas white flies are
encountered in the field during rabi crop season only. In kharif season during the crop growing
period, borer caterpillar incidence % is significant and positively correlated (r = 0.5755) with
avg. temperature (°C).
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Fig. 4. Relationship between abiotic factors and insect pest incidence % (Kharif crop, 2019)
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The result is in conformity with the earlier observations of Shukla and Khatri (2010);
Mathur et al. (2012); Sharma and Tayde (2017) and Kadgonkar et al. (2018). Correlation
between other abiotic factors with rest of the pest population are proved to be non-significant
(Table 5). For rabi season due to lack of complete field data on the incidence pattern of pest
species correlation coefficient values are not generated.

Fig. 5. Population size of different pest species during Kharif crop season
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Fig. 6. Relationship between abiotic factors and insect pest incidence %
(Rabi crop, 2020)
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Fig. 7. Population size of different pest species during rabi crop season

From the findings of the present research work it can be concluded that the brinjal crops
receive pests’ load from 9 to 15 week plant age and 10 to 17 week plant age during kharif and
rabi crop seasons respectively. The all five pests attain maximum peak sequentially to utilize
different microhabitat for feeding. Among the five pests recorded shoot & fruit borer seems to
cause heavy damage in brinjal production. It causes significant losses due to its fast
reproductive potential, quick turn over of generation and in both wet and dry seasons, thus poses
a serious threat. In early stages of the crop growth, caterpillars of L. orbonalis bore into the
shoots resulting in dropping, withering and drying of the affected shoots. During the
reproductive stage, tiny larvae bore into the flower buds and fruits, the bored holes are
invariably plugged with excreta. The infested fruits become unfit for consumption due to loss
of quality and lose their market value. These observations are very much in conformity with
the various earlier researchers (Purohit and Khatri, 1973; Kuppuswamy and Balasubramanian,
1980; Banerjee, 1986; Patil, 1990; Sandanayake and Edirisinghe, 1992; Chakraborty and
Sarkar, 2011; Saimandir and Gopal, 2012; Yousafi et al., 2016; Sharma and Tayde, 2017). Such
a data prompts to assume that the pest species are now with strong genetic stability irrespective
of climate change and/or improvised agronomic practices.

4. CONCLUSION
Knowledge on the bioecology of brinjal pests generated during the past few decades calls
for more intense integrative management strategy/ies to get rid of the pest problem. At this
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point of time, biological weapons seem to be the potential bioresources that may redress the
problem. Intense search of the bioresources should be the future course of study.
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