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Effect of abiotic factors on the seasonal incidence of major insect pests was observed
on brinjal crop during Rabi 2009. The incidence of leaf hopper (Amrasca biguttula
biguttula) was maximum during December, 52 nd Standard Week (SW) and minimum
during March (12" SW). The incidence of white fly (Bemisia tabaci) was maximum
during January (2™ SW) and lowest in March (12" SW). Both these insects showed
significant negative correlation with both maximum and mini mum temperature and wind
speed while a positive correlation was reveal ed with mean relative humidity and total
rainfall. The incidence of shoot and fruit borer, Leucinodes orbonalis Guenee was
observed during Nov. — Dec. with peak infestation during Feb. (6" and 7" SW). The per
cent shoot damage was positively correlated with both maximum and minimum
temperature, rainfall and wind speed while negatively correlated with mean relative
humidity. While per cent fruit infestation revealed anon significant positive correlation
with maximum and minimum temperature, rainfall and wind speed exhibited negative
correlation with mean relative humidity. The statistically significant values indicated
that occurrence of insect pests population was due to the prevailing ecological
conditions. Thus the management of brinjal pest complex during Rabi sown brinjal
should therefore be promoted and tailored from November onwards using an integrated
approach.

How toview point thearticle: Indirakumar, K., Devi, M. and Loganthan, R. (2016). Seasonal
incidence and effect of abiotic factors on population dynamics of major insect pests on brinjal
crop Internat. J. Plant Protec., 9(1) : 142-145.

INTRODUCTION

Brinjal, Solanum melongena L. is one of the most
important vegetables in South Asia which accounts for
almost fifty per cent of the world’s area under cultivation
(Alamet al., 2003). In India, brinjal isan important and

indigenous vegetabl e crop often known asthe cash crop
for the farmers. The area under brinjal cultivation is
estimated at 0.51 million hawith productivity of 16.08t/
ha Patel et al. (1988). In the brinjal field, various pests
prevail during seedling to harvesting stage and the loss
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caused by brinjal pests vary from season to season
depending upon environmental factors (Gangwar and
Sachin, 1981). Thecrop isattacked by number of insect
pests but the major ones include jassid (Amrasca
biguttula biguttula), aphid (Aphis gossypii), white fly
(Bemisia tabaci) and shoot and fruit borer (Leucinodes
orbonalis Guenee). Pest abundance and distribution
changes with abiotic factors and therefore
meteorological parameters play a pivota role in the
biology of any pest. Temperature is the most crucial
abiotic factor influencing the rate of growth and
development of insect and is especially important for
insect as pests control measures must betimed carefully
to be effective. However, relative humidity, rainfall, wind
speed and temperature are the chief weather parameters
that largely direct the activity of agiven speciesof insect.
Theinteraction between pest activity and abiotic factors
helpsin deriving at predictive model sthat aidsin forecast
of pest incidence.

MATERIALANDMETHODS

Field experiment was conducted at Alandhurai,
Coimbatore, Indiaon brinjal local cultivar, oval violetin
Randomized Block Design (RBD) during Rabi season
2009 with threereplications. Theplot sizewas2m x 2m.

with 50 cm and 50 cm spacing. Theincidence of selected
pests was recorded from sowing to harvesting of the
crop. Observations on the population of sucking pests
wererecorded on threeleaves one each fromtop, middle
and bottom canopy of the five plants selected randomly
in each replication. The incidence of brinjal shoot and
fruit borer was recorded by counting total number of
shoots and fruits with the damaged onces. Weekly data
ondifferent abiotic parameterswere also recorded. Data
so obtained were then subjected to statistical analysis
for correlation and test of significance.

RESULTSAND DISCUSSION

The data (Table 1 and 2) revealed the abundance
of different insect pestsin brinjal agro ecosystem. The
incidence of leaf hopper (Amrasca biguttula biguttula)
varied from 15-110 per five plants and was maximum
during 52 nd Standard week (SW) and minimum during
March (12" SW). The incidence of white fly (Bemisia
tabaci ) was maximum (nine/five plants) during January
(2 SW) and lowest was recorded in March (121" SW).
Overall incidence was more during January. Both these
insects showed significant negative correlation with both
maximum and minimum temperature and wind speed
while a positive correlation was observed with mean

Tablel: Seasonal incidence of major insect pests of brinjal during Rabi — 2009

Standard Max. Min. Mean Mean Total Wind Mean population per five plants
meterological temp. temp. temp RH rainfall speed Leaf White  BSFB Shoot  BSFB fruit
week (°C) (°C) (°C) (%) (mm) (km/hr) hopper fly infestation infestation
47 26.65 10.3 18.45 73 0 255 50 52 0 0
48 31.07 12 215 68.2 0 297 60 6 0 0
49 26.65 14.08 20.3 457 0 48 90 6.8 225 0
50 245 15.02 19.75 475 0 53 95 71 3.78 6.21
51 24.01 10.04 17 50.5 0 3.6 98 7.8 42 7.54
52 231 10.21 16.6 455 0 5 110 8 4.68 8.93
1 20.8 8.22 145 61.7 2 51 82 8.6 515 12.46
2 18.1 4.6 11.3 75.3 26 44 88 9 5.92 16.75
3 22,6 6.91 14.7 60.2 0 28 70 6.92 20.54
4 26.04 11.04 185 52.9 0 54 60 7.8 7.61 25.23
5 33.72 12.48 23 436 0 51 54 71 854 29.13
6 29.75 12.97 21.3 415 1.6 5.7 58 6.6 9.42 29.88
7 24.8 13.2 19 68.7 0 72 40 6.2 9.13 31.34
8 275 11.94 19.7 48 24 4.8 32 51 8.86 35
9 32.02 16.71 243 342 0 5 21 4 754 28.02
10 30 15.95 229 38.2 0 6.5 18 33 6.32 245
11 34.72 19.71 27.2 26.6 0 7.3 19 3 5.87 15.5
12 37.88 20.84 29.3 21.8 0 5.7 15 21 4.28 12.33
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Table2: Correlation between abiotic factorsand major insect pests of brinjal during Rabi — 2009

efor st el eSO NenR00 Wil el Tod e
Leafhopper (Amrasca biguttula biguttula) -0.738 -0.653 0.441 -0.416 0.115
White fly (Bemisia tabaci) -0.824 -0.862 0.635* -0.386 0.310
BSFB shoot infestation 0.035* 0.019 -0.250* 0.544 0.368*
BSFB fruit infestation 0.145 0.063 -0.204* 0.479 0.359*

* indicates significance of valueat P = 0.05

relative humidity and total rainfall. A non-significant
correlation of leaf hopper population with rainfall was
observed in present studies. The preferred habitat for
jassid nymphsweretheunderside of leaves, itisunlikely
that the direct action of raindrop afford any significant
control. Significant negative correl ation of leafhopper and
white fly with temperaturein brinjal agroecosystemwas
also reported earlier Chandrakumar et al. (2008). On
the contrary to present observations, studies from
Bangladesh have reported a positive correlation of |eaf
hopper and white fly population with temperature
(Mahmood et al., 2002 and Mustafa and Kaur, 2008).
The incidence of jassid was aso recorded from third
week of August to last week of December Singh et al.
(2010). High incidence of |eaf hopper and white fly on
brinjal crop wasearlier reported but no significant effect
of abiotic factors on the population dynamics of these
pests was observed Singh et al. (2005). High incidence
of white fly during the month of January was reported
ontomato crop Ashwathnarayana(2004). Theincidence
of Brinjal Shoot and Fruit Borer (BSFB), Leucinodes
orbonalis Guenee commenced during Nov — Dec with
peak shoot infestation during Feb. (6 " SW). The
incidence of fruit borer was noticed during Dec. with
peak infestation during Feb. (7"SW). The per cent shoot
damage was positively correlated with both maximum
and minimum temperatures, total rainfall and wind speed
while negatively correl ated with mean relative humidity.

The effect of abiotic factors viz., maximum
temperature, mean relative humidity and rainfall was
significantly correlated with popul ation fluctuation (r =
0.035, -0.250 and 0.368, respectively). While per cent
fruit infestation revealed a non-significant positive
correlation with maximum and minimum temperature,
rainfall and wind speed and negative significant
correlation with mean relative humidity. Earlier reports
also suggest that maximum and minimum temperature
and abundance of brinjal shoot and fruit borer showed a
positive correlation (Shuklaand K hatri, 2010). A positive

Internat. J. Plant Protec., 9(1) Apr., 2016 : 142-145
HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE

correlation of brinjal shoot and fruit borer infestationwith
maximum temperature and also with relative humidity
was observed but was found to be non significant
(Shyamprasad and Logiswaran, 1997). Many of the
earlier workers have al so reported the incidence of shoot
and fruit borer throughout the year in different regions
of South East Asia. (Atwal and Verma, 1972; Khan and
Al-salem, 2007, Mall etal., 1992 and Mehto et al., 1980).
Peak population of shoot and fruit borer wasreportedin
second week of Feburary (Pawar et al., 1986).
Arthropod biodiversity in the brinjal field showed that
brinjal shoot and fruit borer, jassid and white fly were
found as most common and major insect pests of brinjal
crop (Latif et al., 2009).

Conclusion :

The present experiment provides abasic study for
population dynamics. It can be concluded that seasonal
population fluctuation of major insect pestson brinja crop
is greatly influenced by abiotic factors and peak
population levels are observed during December —
February. The statistically significant valuesindicated that
occurrence of insect pests population was due to the
prevailing ecological conditions. The management of
brinjal pest complex during rabi sown brinjal under
semiarid agroclimatic zone should theref ore be promoted
and tailored from November onwardsusing an integrated
approach.
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