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ABSTRACT

Studies was carried out to investigate population dynamics and the impact of abiotic factors on population dynamics of
sucking insect pests of transgenic cotton viz., leafhopper (Amrasca biguttula biguttula Ishida), aphid (Aphis gossypii
Glover), whitefly (Bemisia tabaci Gennadius) and thrips (Thrips tabaci Linnman), under unprotected condition. The results
of the field study revealed that the sucking pest population was found throughout the year except in July and August
months. The peak population of leafhopper, aphid, whitefly and thrips were 19.20, 45.07, 29.50 and 26.81 per three leaves
during May second fortnight for leafhopper and aphid, April second fortnight for whitefly thrips, respectivdy. Simple
correlation anaysis reved ed that maximum temperature showed significant positive effect on all the sucking pests. The
minimum temperature showed negative effect on aphid population and non significant effect on leafhopper, whitefly and
thrips population. The relative humidity was non significant effect, whereas precipitation was negative effect on al the
sucking pests.
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INTRODUCTION aphid, Aphis gossypii (Glover), whitefly, Bemisia tabaci
Cotton (Gossypium Spp.) being the king of natural fibreis (Gennadius) and thrips, Thrips tabaci (Linnman) occupy
grown in 111 countries dl dong the world. In India it is major pest status and cause considerable damage in Bt
cultivated in 8.97 million ha with a production of 21.3 cotton. Information on seasona activity of sucking pests
million bales of seed cotton (Anon., 2005). The average on Bt cotton helps to take up effective management
productivity of cotton in India is 463 kg per ha (Anon., strategies. Keeping this in view present study was
2006) as compared to world average of 621 kg per ha undertaken.

India occupies 26 per cent of global cotton area

contributing 18.3 per cent of world production (Anon., MATERIALSAND METHODS

2007). Thus India ranks first in area and fourth in The field experiment was carried out during 2008 to 2009
production on globa basis. Despite the large area, the a ZARS, College of Agriculture, Shimoga. Transgenic
productivity in Indiais very low. In Karnataka, cotton is cotton MRC 7201 (BG-Il) sown at four months interval
being grown in an area of 5.50 lakh ha with a productivity covering one year period of 2008-09. The crop was raised
of 248 kg per ha (Anon., 2005). Cotton fiber is an as per the package of practices recommended by the
important raw material to the textile industries and plays a UAS(B). The observations were made on number of
key role in national economy in terms of employment leafhoppers, aphids, whiteflies and thrips on 10 randomly
generation and foreign exchange. selected plants from top, middle and bottom three leaves at
Among the insect pests, a complex of sucking pests viz., fortnightly interval, throughout the year (summer, kharif
green leafhopper, Amrasca biguttula biguttula (Ishida), and rabi).

FIGURE-1. Seasond incidence of mean population of sucking pests on transgenic cotton
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Effect of tillage on sugar beet crop weediness

RESULTSAND DISCUSSION

Aphid population

The results (Fig.1) showed that the incidence of aphid
population noticed throughout the year except July,
August and September because of high rainfall. The peak
incidence of aphid population was recorded to be 48.11
per three leaves during second fortnight of May 2008.

June second fortnight onwards population was decreased
and fluctuated without a definite pattern and it was d most
negligible and continued up to November. The population
steadily increased from second fortnight of November up
to March 2009. In general the aphid population recorded
to be above the ETL during April, May and February &
March.

TABLE 1. Correlaion matrix of sucking pests and abiotic factors

Name of the Maximum Minimum Relative Rainfall
insect pest temperature temperature humidity

Aphid *0.76 -0.03 0.21 -0.39
Leafhopper *0.78 0.22 0.22 -0.25
Whitefly *0.75 0.27 0.31 -0.23
Thrips *0.80 0.18 0.16 -0.23

Significant at 5%

The present findings are in partial agreement with the
findings of Bakhetia and Sidhu (1976) who revealed that
the aphid population remaining acti ve throughout the year.
The present findings are in close association with the
findings of Roy and Behura (1979) was noticed that A.
gossypii was found throughout the year on aubergine
plants with a peak during March- April. The present
findings are not agreement with the findings of Dugger
and Richter (1998) reported peak aphid incidence on
cotton during July months it isstrongly due to high rainfal
during that months.

L eafhopper population

The incidence of leafhopper population was noticed
throughout the year except August. Maximum population
of leafhopper above the ETL was recorded to be 19.20 per
three leaves during may second fortnight followed by
18.33, 16.01, 13.24, 12.23, 10.77, 13.38 and 15.92 per
three leaves during first and second fortnight of April, first
fortnight of May, first fortnight of June, second fortnight
of February and First and second fortnight of March,
respectively. June second fortnight onwards the leafhopper
popul ation was declined below ETL and countinued up to
first fortnight of February (Fig.1).

Anitha and Nandihalli (2008) and Arif et al. (2006) who
reported leafhopper population was found throughout the
year. Reports of Senapati and Mohanty (1980) support the
present findings of population decline in July and further
increase from January up to March.

Whitefly population

The observations regarding whitefly population (Fig.1)
recorded maximum from April to May, on second
fortnight of April 2008 showed a peak with 29.50
whiteflies per three |eaves. Population was declined below
ETL from June first fortnight onwards and similar trend
was continued up to January. The lowest whitefly
population of 0.00 per three leaves was recorded during
July and August months. Again from February onwards,
the whitefly populati on gradually increased.

The present findings are inline with the findings of Hegde
et al. (2004) who reported peak whitefly population in
October with 6.43 per three leaves. Jeyakumar et al.
(2008) reported higher incidence of whitefly in Bt cotton
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hybrids. The present findings are in close agreement with
the findings of Anithaand Nandihalli (2008) who reported
peak incidence of whitefly was noticed in last week of
April.

Thripspopulation

The incidence of thrips population (Fig. 1) noticed
throughout the year except July and August months
because of high rainfall. The maximum incidence of thrips
population was noticed from April to May with a peak
incidence of 26.81 per three leaves was recorded in April
second fortnight. June onwards the population was
declined up to February without a definite pattern reached
to zero during July and August. Agan from March
onwards population increased gradually.

ROLE OF ABIOTIC FACTORS IN POPULATION
FLUCTUATION OF SUCKING INSECT PESTS
Simplecorréation

The results regarding the correlation between abictic
factors and population of leafhopper, aphid, whitefly and
thrips are given in Tablel. The results reveded that the
maximum temperature was significant and positively
correlated with the leafhopper population. The rainfal is
negatively correlated where as minimum temperature and
relative humidity were showed non significant effect.
Gogoi et al. (2000), Murugan and Uthamasamy (2001)
and Panicker and patel (2001) reported that meteorological
parameters play an important role in the population
fluctuation of sucking insect pests. The present findings
are in agreement with the findings of Umar et al. (2003)
and Bishnol et al. (1996) who reported that |eafhopper
population increased with maximum temperature.

The effect of maximum temperature was also correlated
positively with aphid, whitefly and thrips population. The
minimum temperature and rainfal was negaivey
correlated with aphid population and relative humidity was
non significant. The present findings are inline with the
findings of patd et al. (1997) who reported during high
rainfall period the aphid population did not attain peak.
Whitefly and thrips population did not show significant
effect with minimum temperature and relative humidity
whereas precipitation was negatively correlated with the
whitefly and thrips popul ation. Umar et al. (2003) and Saif
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(1980) support the present findings, who reported whitefly
population was positively correlated with temperaute and
reative humidity. Vennila et al. (2007a & c) reported that
high temperature and scanty rainfall aggravate the severity
of sucking pests and aso reported Thrips tabaci has
population peaks during dry spell with high temperature
and low humidity which are optimum for population build

up.
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