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ABSTRACT

Epilachna beetle (Henosepilachna vigintioctopunctata Fabr.), in Terai region was found ac-
tive from April to middle of October and highest population was recorded (8.14 beetle/plant)
during middle of September. Population of epilachna beetle showed significant positive correla-
tion with average temperature, relative humidity and weekly rainfall. Duration of life cycle was
shortest (26.74 days) in June-duly and longest (33.52 days) in September-October, but heighest
(ecundity {272.32 egys) was recorded during March-April. Life cycle was signilicantly and nega-
tively correlated with temperalure and relative humidity but fecundity was positively correlated
with temperature and relative humidity. High temperature and humidity during July to September
lowered down the duration of life cycle and increased fecundity leading into rapid multiplication of
pest resulting higher population level and thereby crop loss during the period.

INTRODUCTION
Epilachna beetle (Henosepilachna
vigintioctopunctata Fabr.) (Family
Coccinellidae, Order : Coleoptera) is very im-
portant pest in Asia that commonly attack

solanaceous plants (Rajagopal and Trivedi,

1989). It is a polyphagous pest, having a wide
host range, with brinjal as the most preferred
one. Both the grub and adult of the pest scrap
the green matter of leal in a characteristic
manner and skeletonize the leaves. The affected
leaves drop prematurely resulting in retarda-
tion of the plant growth and thereby reduce
the bearing of the plants. ’

Population of the pest varies from
region to region but peak activity is generally
recorded in July-August (Rajagopal and Trivedi,
1989). High temperature and low relative hu-
midity coupled with scarcity of food plants had
an adverse effect on fecundity, egg hatchibility
and newly hatched larvae (Grewal, 1988).

In Terai region of West Bengal H.
vigintioctopunctata is an important pest of
brinjal particularly on summer crop {Ghosh,
1999). Biology and population fluctuation of
the pest, its relation to prevailing weather con-

ditions were studied to identify the important-
biological characters and ecolujical influence
for manipulation in future pest management
programme. :

MATERIAL AND METHCDS
Studies were conducted from 1996 to
1998 in the instructional farm and rescarch
laboratory, Bidhan Chandra - Krishi
Viswavidyalaya, West Bengal, located at
Pundibari, Cooch Behar.

I.  Seasonal incidence of
Henosepilachna vigintioctopunctata (Fabr J):
Brinjal variety, Pusa Purple Long was raised
round the year during 1996-1998 with rec-
ommended fertilizers (130 : 65 : 65 NPK/ha)
and cultural practices in 4.8m x 4.5m plots
replicated six r:nes without any plant protec-
tion measures.

Observations on the pest population
was recorded at 7 days interval on b randorniy
selected plants from each replicated plots. as
number of grub/beetle per plant basis through
out the year in different years. Data thus ob-
tained throughout the year over two years stud-
ied were presented graphically with improtant
weather parameters namely, temperature. rela-
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tive humidity and rainfall.- Correlation co-effi-
cient (r) was worked out between incidence of
epilachna beetle and important weather param-

eters namely, temperature, relative humidity.

and rainfall during the period to find out influ-
ence of weather on population fluctuation.

II. Biology of Henosepilachﬁa
vigintioctopunctata (Fabr.): Newly emerged

beetles were collected from the brinjal field and
were kept in glass jars in pairs of male - fe-

male with a brinjal twig plugged with water
soaked cotton swab. Eggs laid by female beetle
in side the jar were counted. The preoviposi-
tion period, oviposition period and longevity
of adults were recorded. ’

The egg masses were observed daily
until they hatched. The first instar grubs im-
mediately after hatching were taken out and
transferred to separate glass jars and fresh
leaves were provided for their feeding regu-
larly. The grubs were allowed to pupate. The
durations of different life stages, egg, larva,
pupa, adult and life cycle were recorded. The
study was done for four seasons viz. rainy, au-
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tumn, dewey and spring. The average dura-
tion of different stages of life cycle for the four
seasons were calculated. Correlation co-effi-
ctent (r) was worked out between the duration
of different life stages, life cycle and fecundity
with important weather parameters namely,
temperature and relative humidity under labo-
ratory conditions.

RESULTS AND DISCUSSION

LIncidence of H. vigintioctopunctata
Fabr. : Epilachna beetle was found active
through out the year. Extent of damage and
incidence of the pest was varied over the two
vear and studied (Fig.-1 & 2). In 1997, the
level of peak population was reached 6.34
beetles/plant during early September (33rd
standard week) (Fig.-1) while in 1998 it was
11.50 beetles/plant during last week of July
(28th standard week) (Fig.-2). This might be
due to relatively stable weather and low tem-
perature gradient in 1998 favoured higher level
of incidence as compared to 1997.

Epilachna beetle/plant

- ?
+ 6
r S
~——— Temperature
L g - RH

—+— Rainfall

—o— Epilachna beetle -v

o ere N
0 oieflppRop

Fig. 1. Incidence of epilachna beetle (Henosepilachna vigintioctopunctata Fabr.) populaﬁon
as influenced by temperature, relative humidity and rainfall in 1997.
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Fig. 2. Incidence of epilachna beetle (Henosepilachna vigintioctopunctata Fabr.) population
: as influenced by temperature, relative humidity and rainfall in 1998.
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. Fig. 3. Incidence of epilachna beetle (Henosepilachna vigintioctopunctata Fabr.) population
as influenced by temperature, relative humidity and rainfall (Average of 1997 and 1998).
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Analysis of pooled mean data for two
years on the incidence of epilachna beetle re-
vealed that low level of population was recorded
from January to March and thereafter increased
gradually till first half of October. Population
again decreased thereafter. Highest average
population {8.14 beetle/plant) was reached in
middle of September (34th standard week)
{Fig.-3} when the average temperature, rela-
tive humidity and weekly rainfall were 28. 59 C
85.24% and 67 .45 mm. respectively and mini-
mum (0.59 beetle/plant)being recorded in early
November (44th standard week) at 24.22 C
temperature, 75.92% relative humidity and
without any rainfall.

Correlation studies (Table -1 )between
weekly mean population of epilachna beetle
- and important weather parameters revealed
that population of epilachna beetle showed sig-
nificant positive correlation with atverage tem-
perature, average relative humidity and weekly
rainfall indicating increase of beetle population
with increase of temperature, humidity and
weekly rainfall in terai region. It can, there-
fore, be said that the pest became most active
" at worm climatic and decreased with the fall of
* temperature.

High temperature, relative humidity
and weekly rainfall as prevailed during July-Au-
gust favoured activity of epilachna beetle lead-
ing into higher population.” Although pattern
of incidence varied with region, the peak pe-
riod of activity of the beetle was generally in

July-August {Rajagopal and Trivedi, 1989)."

Suresh et al. (1996) reported that the activity
of the pest attained peak in the first week of
August in Manipur. All these findings are in
conformity with the results under present in-
" vestigation.

II. Biology of Henosepilachna
vigintioctopunctata Fabr. : Under laboratory
conditions fecundity, durations of life stages,
and life cycle varied widely in different seasons
(Table -2). The fecundity was recorded highest
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(272.32 eqgs) during March-April and aver-
age being 215.47 eggs. Incubation period
ranged from 3.5 days to 4.14 days ; average
being 3.87 days. Larval period varied widely
with season and average for four generation
studied was recorded 13.50 days. The short-
est larval duration was recorded (11.78 days)
in June-July and longest being 15.56 days in
September-October. Pupal period ranged from
5.85 days to 7.05 days and average being 6.52
days. The average preoviposition and oviposi-
tion period were 5.92 days and 7.69 days re-
spectively. The average longevity of male beetle
was 18.32 days and 23.33 days for female.

Duration of life cycle was recorded
minimum (26.74 days) in June-July when maxi-
mum temperature ranged from 30. 50—
32.33° C, minimum being 28.08-30. 05 C
mean relative humidity ranged from 65-78%.
Longer duration in life cycle was recorded
(33.52 days) in September-October when maxi-
mum temperature ranged from 26.73-
33.62 C minimum 24.32-29.62°C and mean
relative humidity 58-70%. The average dura-
tion of life cycle for four generations was 29.82
days.

Pradhan (1969) reported that incuba-
tion, grub and pupal stages lasted for 2-4 days,
12-18 days and 3-6 days respectively which is
not in conformity with the finding under present
investigation, might be due to regional varia-
tion as influenced by weather conditions. How-
ever, the duration of different stages of life cycle
at different places followed a similar trend.

Correlation studies (Table-3) between
duration of different life stages, fecundity and
life cycle with prevailing weather parameters
under laboratory conditions revealed that du-
ration of all the life stages as well as life cycle
were significantly and negatively correlated with
temperature and relative humidity but the fe-
cundity was non-significantly but positively cor-
related with temperature and relative humidity
indicating high temperature and humidity low-
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ered down the duration of different life stages,
life cycle and increased fecundity. It can, there-
fore, be said that temperature, relative humid-
ity and rainfall play important role in seasonal
fluctuation of pest population. High tempera-
ture and high humidity during July to Septem-
ber lowered down the duration of life cycle and
increased fecundity leading into rapid multipli-
cation of the pest Yesulting higher population
level and thereby crop loss during the period.
Therefore, pest avoidance technique can be
adopted through deferred planting to escape
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the peak period of epilachna infestation as sug-

gested by Raj and Lakshmanan (1980).
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