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ABSTRACT : Studies were carried out to investigate population dynamics and the impact of abiotic
factors on population dynamics of sucking insect pests of transgenic cotton viz., aphid (Aphis gossypii
Glover), leafhopper (Amrasca biguttula biguttula Ishida), thrips (Thrips tabaci Linnman) and whitefly
(Bemisia tabaci Gennadius) under unprotected condition. The results of the field study revealed that
the sucking pest population was found throughout the year. The peak population of leathopper,
aphid, whitefly and thrips were 48.30 and 45.15, 21.30 and 16.10, 58.30 and 45.30 and 32.60 and
28.10/3 leaves , respectively, during kharif, 2015 and 2016, Studies on population dynamics of
sucking pests clearly indicated that sucking pests incidence varied throughout the season. On the
basis of population dynamics of sucking pest viz., aphid, leafhopper, thrips and whitefly population
during kharif2015 and 2016 the incidence was more in kharif2015 than kharif2016 due to seasonal

variation in weather parameters.
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Cotton is a major fiber crop of global
significance, cultivated in more than seventy
countries in the world. Cotton crop is playing an
important role in economic, political and social
affairs of the world. Cotton belongs to the family
“Malvaceae” and genus “Gossypium” Cotton crop
as commercial commodity, plays an important
role in industrial activity of nation, in terms of
both employment generation and foreign
exchange, Hence it is popularly known as “White
Gold” and “Friendly Fiber”.

Cotton is being cultivated in 70 countries
of the world with a total coverage of 33.14 m ha.
China, India, USA and Pakistan are the major

cotton producing countries in the world

accounting for 70 per cent of the world’s cotton
area and production. India is the largest cotton
growing country in the world with 35.29 per cent
of world cotton area followed by China (15.23%).
China and India are the major cotton consuming
countries in the world (around 55%). USA and
India constitute 27 and 19.5 per cent of the
worlds cotton exports , respectively. China is the
major importer in the world with around 28 per
cent of the total imports (11.00M bales of 480
kg). Among the major cotton growing countries,
Australia tops the productivity level of 2151 kg
lint/ha followed by Turkey (1484 kg lint/ ha) and
Brazil (1465 kg lint/ha). In production, India

ranks second next to China. In India, cotton is
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cultivated in an area of 11.70 M ha with a
production of 29.00 M bales of seed cotton during
2015-16. Average productivity of cotton in India
is 540 kg lint/ha, which is low when compared
to world average of 766 kg lint/ha (Anonymous,
2015-2016).

Gujarat, Maharashtra and Telangana are
the major cotton growing states contributing
around 70 per cent of the area and 67 per cent of
cotton production in India. As per the CAB
estimates, the cotton productivity is expected to
be around 503 kg lint/ha during the year 2015-
2016. The year was not congenial for cotton due
to both abiotic and biotic stresses which pulled
down the area as well as productivity. In
Maharashtra, the present cotton growing
situation is showing improvement after release
of Bt cotton and is cultivated in an area of 38.27
lakh ha with total production 71.25 lakh bales
with an average productivity of 342 kg/ha
(Anonymous, 2015-2016). The area under
transgenic cotton is upto 99 per cent.

Among the insect pests, a complex of
sucking pests viz., green leathopper, Amrasca
biguttula biguttula (Ishida), aphid, Aphis gossypii
(Glover), whitefly, Bemisia tabaci (Gennadius) and
thrips, Thrips tabaci (Linnman) occupy major pest
status and cause considerable damage in Bt
cotton. Information on seasonal activity of
sucking pests on Bt cotton helps to take up
effective management strategies. Keeping this

in view present study was undertaken..

MATERIALS AND METHODS

The field experiment was carried out
during kharif 2015 and 2016 at Department of

Agricultural Entomology, Vasantrao Naik

Marathwada Krishi Vidyapeeth, Parbhani.
Transgenic cotton Balwan (NSC 8899) BG-II sown
and the crop was raised as per the package of
practices recommended by the VNMKYV,
Parbhani. The observations were made on
number of leathoppers, aphids, whiteflies and
thrips on five randomly selected plants from each
quadrants at weekly interval starting from 30
DAS from top, middle and bottom 3 leaves,

throughout the crop season ( kharif and rabi).

RESULTS AND DISCUSSION

The data on population of aphid A.
gossypii during kharif 2015-2016 (Table 1 and
Fig. 1) revealed that aphid population in high
density planting system of Bt cotton ranged
between 6.15 and 48.3 aphids/ 3 leaves. The
incidence of aphids started from 27" SMW (6.15
aphids/ 3 leaves) with its first peak (16.30
aphids/ 3 leaves) in 28% SMW. The incidence of
aphid population was severe during 40" to 44®h
SMW and reached to highest population during
entire season (48.30 aphids/ 3 leaves) 42 SMW.
During kharif 2016-2017 the aphid populations
in high density planting system of cotton ranged
between 1.60 to 45.15 aphids/ 3 leaves. The
incidence of aphids started from 29" SMW (6.45
aphids/ 3 leaves). Thereafter 32" SMW aphid
population was reached to first peak (24.30
aphids/ 3 leaves). The second peak of aphid
incidence was observed 33 SMW (31.05 aphids/
3 leaves). The aphid population 46 SMW recorded
to highest during entire season with 45.15
aphids/ 3 leaves.

The present findings of peak incidence
of thrips is more or less similar as sowing period

may vary confirming with those of Chavan et al,
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(2010). Who observed two peak incidence of
aphid: first peak from second week of August to
first week of September and second from first
week of November to last week of November.
Rathod (2014) reported that the incidence of
aphid started from 29" SMW (1.2 aphids / 3
leaves) and its first peak was observed 32" SMW
(18.25 aphids/ 3 leaves) and the aphid incidence
was recorded more during August and November
months.

The data on population fluctuation of
leathopper A. biguttula biguttula during kharif
2015-2016 and presented in Table 1 and Fig. 1.

It ranged from 1.45 to 21.3 leathoppers/ 3 leaves.
The incidence of leafhopper started from 28
SMW (1.45 leafhoppers/ 3 leaves). The first peak
of leafthopper incidence was reported during 30"
SMW (6.15 leafhoppers/ 3 leaves). The second
peak of leathopper incidence was reported during
31 SMW with population 7.90 leafthoppers/ 3
leaves. Thereafter population declined in 32™
SMW and again reappeared 35" SMW and
reached to highest 21.30 leathoppers/ 3 leaves
during entire season.

During kharif 2016-2017 (Table 1 and
Fig. 1) the leafhopper population ranged between

Table 1. Population dynamics of sucking pests of Bt cotton under HDPS in relation to weather parameters during

kharif 2015-2016 and 2016-2017

Month SMW Sucking pests population/plant/3 leaves
Aphid Leafhopper Thrips Whitefly
2015 2016 2015 2016 2015 2016 2015 2016
June 25 0.00 - 0.00 - 0.00 - 0 -
26 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00
July 27 6.15 0.00 0.00 0.00 0.90 0.00 0 0.00
28 16.30 0.00 1.45 0.00 10.20 0.00 0.9 0.00
29 18.30 4.90 3.15 2.10 18.60 0.15 2.4 0.15
30 42.30 2.90 6.15 1.90 26.90 2.10 3.15 2.10
August 31 38.50 1.60 7.90 0.30 28.30 0.60 7.9 1.05
32 18.10 24.30 6.80 6.45 18.10 18.10 6.8 12.05
33 12.60 31.05 9.45 8.0 8.20 28.20 12.3 10.20
34 32.20 27.15 16.45 9.20 32.30 22.10 16.4 8.10
September 35 18.10 4.30 21.30 4.15 58.30 15.45 25.3 6.10
36 8.80 36.80 10.05 16.10 8.30 45.30 22.1 12.10
37 6.20 10.45 8.75 8.60 5.15 13.95 20.6 2.80
38 4.30 4.90 9.80 1.80 2.45 1.80 15.45 5.30
39 15.10 3.45 8.75 0.90 48.10 2.10 16.1 2.60
October 40 18.60 1.80 7.80 0.15 50.10 0.50 17.45 1.25
41 20.30 2.10 4.80 1.75 46.20 12.10 20.75 6.30
42 48.30 8.60 4.40 4.90 48.75 22.10 28.6 15.15
November 43 46.30 10.20 3.75 3.10 32.80 28.20 30.2 22.30
44 42.40 18.30 6.20 3.45 26.10 26.10 32.6 28.10
45 32.60 29.05 3.80 4.05 18.20 12.20 30.1 26.30
46 26.30 38.10 3.05 4.60 14.20 9.45 18.2 20.20
47 18.20 25.15 1.90 3.24 3.65 5.15 12.1 15.30
December 48 16.40 20.30 1.60 2.10 3.80 3.15 5.65 6.10
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0.30 and 16.10 leafhoppers/ 3 leaves. The
incidence of leafhopper started from 29*" SMW
(2.10 leathoppers/ 3 leaves). The first peak
incidence was observed in 322 SMW (6.45
leafhoppers/3 leaves). The second peak
incidence was observed in 34" SMW (9.20
leafthoppers/3 leaves). Subsequently the
population of leafhopper was increased during
36" SMW and reached to the maximum
population 16.10 leafhoppers/ 3 leaves during
entire season.

While Babu et al, (2014) recorded the
jassid population which ranged from 6.6 to 22.2
jassid/3 leaves and maximum population
observed during standard SMW of 34-37%,

The data on population dynamics of
thrips, T. tabaci in high density planting system
of cotton during kharif 2015-2016 are given in
Table 1 and Fig. 1 which ranged between 4.30
and 58.30 thrips/3 leaves. The incidence of
thrips started from 28" SMW (4.30 thrips/ 3
leaves). The first peak of thrips population 18.60
thrips/ 3 leaves was observed in 29* SMW and
the second peak of thrips population 26.90
thrips/ 3 leaves in 30" SMW. Thereafter
population declined to 8.20 thrips/ 3 leaves in
33 SMW. Subsequently population of thrips was
reappeared and reached maximum population
of entire season (58.30 thrips/ 3 leaves) from
35" SMW and declined upto 36" to 38 SMW and
reached to (2.45 thrips/ 3 leaves).

During kharif 2016-2017 (Table 1 and
Fig. 1) population ranged from 0.15 to 45.30
thrips/ 3 leaves. The incidence of thrips started
from 29 SMW (0.15 thrips/ 3 leaves) in 29"
SMW. Thereafter population declined upto 0.60
thrips/ 3 leaves upto 31" SMW. The first peak

population was recorded during 32" (18.10

(thrips/ 3 leaves) and second peak was observed
33" SMW. Thereafter population decreased 34®
SMW and reappeared and reached to maximum
during entire season in 45.30%" SMW.

The present findings of peak incidence
of thrips are more or less similar to those of Babu
et al.,, (2014) who recorded that the thrips
population range from 0.00 to 87.0 thrips/ 3
leaves and heights incidence observed during
39 to 41 SMW. Panwar etal., (2015) recorded that
thrips occurrence started with peak 9.35 thrips/
leaf and 8.33 thrips/ leaf in 31t SMW. The
present findings are also supported by those of
Chavan et al., (2010) and Rajput et al., (2010).

The data on population fluctuations of
whitefly, B. tabaci in high density planting
system of cotton during kharif 2015-2016
(Table 1 and Fig. 1) ranged from 0.90 to 32.60
whiteflies/ 3 leaves. The incidence of whiteflies
started from 28" SMW (0.90 whiteflies/ 3
leaves). The first peak of whitefly was observed
in 339 SMW (12.30 whitefly/ 3 leaves). The
activity of whiteflies was more from 42 to 45%
SMW with highest population (32.60 whiteflies/
3 leaves) in 44" week of October. While, during
kharif 2016-2017 (Table 1 and Fig. 1) it ranged
from 0.15 to 28.10 whiteflies/3 leaves. The
incidence of whiteflies started from 29% SMW
(0.15 whiteflies/3 leaves). The incidence of
whiteflies started from 29* SMW (0.15
whiteflies /3 leaves). The incidence of whiteflies
increased to first peak 12.05 whiteflies/3 leaves
in 32" SMW. The maximum population of
whitefly was observed during 44%* SMW reaching
up to 28.10 whiteflies/ 3 leaves.

The present findings are similar with the
findings of other workers (Chavan et al., 2010;
Soujanya et al., 2010; Babu et al., 2014) recorded



147

Impact of abiotic factors

LI-9T10Z Pue SI0ZT J1pyy Sunnp sidjowered Idayjeam 03 UONe[dl Ul SJAH I2puUn uo0330d 1g jo sisad Suryons jo sorwreudp uonyendog 1 -Sig

H HA SAIpRUUAL) Idkqe) RISIWAY) SSIIJIIYM JO SOIWUBUAP uonemdoq

J |

(uewRpUI] 1oeqe) sduyy) sdury) jJo sdorueuiAp uonemdog

SHIIM [BI1S0[0109)IAI

Y LY OV SYvv eV Ty 1v 0V 6€8ELEIESEYEEETETE0E6C8TLTITST

1 e

A

910 == ST0C ==

HH]

saAed] ¢ yuonendod A[JAIIYAA

SYIIM [BIISO[0I0IA

9l0C—l— ST0C—0—

sdaed| ¢ yuonendod sdray g,

H eyn3iq emnnsiq eoserury) Jaddoyyeay jo sorwreuip uonemdog

J

(194019 n1dAsso3 siydy) spryde jo sorureuip uonemndod

SYIIM [BIISO[0I03)IJAI

VLY OV SYPY e T IV 0V 6£8ELEIESEYECETETE0C6C8TLTITST

910C—— S10C—o—

1]

saaed] ¢ yuonendod saddoyyeay

SYIIM [BIISO[0I0IA

Y LY OV SY v €V TP IV 0V 6€8ELEIESEYEEETETE0E 6T 8TLTITST

~/

4

N

910C—— S10C——

saAed] ¢ yuonemdodprydy




148 Nikam, Latpate and Zanwar

3.9 to 42.0/ leaves and maximum was observed
during 37-39%* SMW. Bhute et al., (2015) reported
incidence of whitefly (52.75-63.00/3 leaves)
during 45 SMW.
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