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Abstract. In order to understand the seasonal occurrence and activity of insect pest on cotton, studies were carried out at Cotton Research
Institute, AARI, Faisalabad during 2009. On June 30, 2009, maximum thrips (31£1.15/leaf), mites population (35.33+2.72/leaf) was recorded
and whitefly (21.33+2.85/leaf) was recorded during the whole month of August but abundant population of jassid (3.33+0.33/leaf) was during
October. In general three months viz., May, June and July boosted Thrips and mites population beyond the economic threshold level (ETL).
Jassid and whitefly population remained above ETL throughout observation period except during April when its activity was comparatively
lower. It was concluded that last two weeks of June were the most favorable for thrips and mites population and whole month of august and
September encouraged jassid, whitefly and mealybug population. It was further concluded that transgenic cotton had no impact against popu-

lation build up of sucking insect pest of cotton.

Key Words: cotton, sucking insect pest, seasonal activity, abiotic factors.

Copyright: This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.

Corresponding Authors: Muhammad Rafiq Shahid, Shahid1364@yahoo.com and Jehanzeb Farooq, jehanzeb1763@hotmail.com

Introduction

Cotton occupies a unique position in Pakistan’s agricultural
economy. American and desi cotton are cultivated in Pakistan.
American cotton (Gossypium hirsutum) is more vulnerable to
the attack of sucking insect pest complex (Aslam et al 2004;
Amjad & Aheer 2007) than desi cotton (Gossypium arborium)
(Nath et al 2000). It is attacked by 145 dissimilar species of in-
sect and mite pests (Huque 1994). The yield loss in Gossypium
hirsutum cotton due to sucking pests, bollworms and both
has been recorded up to 8.45, 16.55 and 17.35 quintal ha! re-
spectively (Satpute et al/ 1988) whereas out of 14% losses in
total agriculture due to insect pest of which 84% is in cotton
(Oerke et al 1994). Jassid, whitefly, thrips and mites are major
complication for escalating yield and productivity of the crop.
Jassid is reported to cause 18.78 percent decline in cotton yield
(Ali 1992). Similarly whitefly vector of CLCuV (Malik et al
1995) injure circuitously to cotton by secreting honeydew and
transmitting cotton leaf curl viral diseases that caused normal
yield loss in Pakistan up to 38.7% during 1993 (Khan & Khan
1995). Similarly in the absence of thrips 56% plants produced
40% more lint than infested plants and young seedlings of cot-
ton were severely infested by thrips (David 1958); whereas
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mealybug invasion resulted huge losses to cotton crop both
in Pakistan and India. According to latest report (Muhammad
2007) available by the Centre for Agro-Informatics Research
(CAIR) Pakistan, affirmed that the mealybug had shattered 0.2
million bales (170 kg lint per bale) and 150,000 acres (out of
the 8.0 million acres) of cotton area all across Pakistan, chiefly
in Punjab and Sindh provinces. According to Goswami (2007),
in India due to mealybug plague nearly 2000 acres of cotton
crop were ruined.

The simple method being practiced in Pakistan for the control
of insect pest, on which farmers frequently rely, is the chemi-
cal control (Arif ef al 2007). Now apart from yield losses, the
cost of insecticide application only for mealybug has been in-
creased by 250-375 USS$ per acre (Nagrare et al 2009). Use of
chemical control is not only creating health hazards and ecologi-
cal contamination but also growing the resistance in the insects
and disturbing the balance between the forces of destruction
(predators, parasitoids and pathogens) and forces of creation
(biotic potential of pests) in agro-ecosystem (Ahmad & Khan
1991; Hamburg & Guest 1997; Sorejani 1998). The transgenic
varieties possess toxic protein and they can effectively control
specific lepidopterous species (Arshad et al 2009), but lack of
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resistance against sucking insect pests (Hofs et al 2004; Sharma
& Pampapathy 2006) and hence require continuous use of pesti-
cides and other control tactics for effective management (Hilder
& Boulter 1999). The reduced use of insecticides in Bt cotton
can increase the population of sucking insect pests (Men et al
2005) and hence sucking pests have become a more significant
part of insect pest complex in Bt cotton (Wu et al 2002).

The occurrence and progress of all the insect pests are much
dependent upon the customary environmental factors such as
temperature, relative humidity and precipitation (Aheer et al
1994). The activities of these insect pests are fluctuated un-
der erratic environmental conditions. For instance, jassid and
whitefly exhibit their activity under wet environmental condi-
tions whereas thrips and mites under high temperature dry situ-
ations (Khan & Ullah 1994).

Keeping in view the present studies were carried out to inves-
tigate the seasonal incidence and peak activity of sucking in-
sect pest of cotton throughout cotton growing season in order
to manage insect pest prior to their economic injury.

Material and Method

The present study was carried out at Cotton Research institute
(AARI) Faisalabad, during the cotton season 2009 in order to
determine the seasonal occurrence of sucking insect pest on cot-
ton. For this purpose observations regarding insect pest popula-
tion were recorded from April to October on early sown cotton
cultivar FH-113. The experiment was laid out in Randomized
Complete Block Design (RCBD) with three replications and
the plot size was kept at 25 x 10 ft, the row-to-row and plant-
to-plant distance was 2 % ft and 1 Y ft, respectively. Thrips,
jassid, whitefly (adults & nymphs) and mite’s population data
on per leaf basis and of mealybug per 10cm terminal twig were
recorded early in the morning at weekly intervals. No plant pro-
tection measures were applied throughout the season, but stand-
ard and recommended agronomic practices were carried out as
and when required. The five plants were selected at random from
each plot for recording pest population three upper middle and
lower leaves from each plant were selected. Population means
of sucking insect pests for whole growing seasons at ten days
interval were calculated. The data were analyzed statistically
to find the significance of the results and means were compared
following DMR test at 5% probability (Steel & Torrie 1980).

Results and Discussion

Population density counts

Thrips population

The presented data (Table 1, column a) revealed that maximum
thrips population (31£1.15) was recorded on June 30, 2009 on
cotton. Thrips population in general was low and below ETL
before end April and early August. This population was first
recorded on early April that gradually increased till the highest
peak on June 30. Three months viz. May, June and July boost-
ed up thrips population beyond the economic threshold level.
Thrips population declined thereafter and on end August sup-
pression was up to (0.67+0.33). It was concluded that last two
weeks of June were the most favorable resulting thrips popula-
tion 25-35/leaf. Results showed (Table 2) that the population of
thrips behaved positive response with temperature and negative
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response with relative humidity. The present research findings
are confirmatory to the findings of Khan & Ullah (1994), who
also observed a negative relationship between population build-
up of Thrips tabaci and Tetranychus urticae and the mean rela-
tive humidity and rainfall.

Mites population

Similar to thrips, studies revealed that mites population (Table
1, column b) was maximum (35.33+2.72) on June 30, 2009.
Mites population in general was low and below ETL before
end April and early August. The starting population was record-
ed on early April that gradually increased till the highest peak
on June 30 and second peak on next consecutive week of July
(27+0.57). During the three months viz. May, June and July fa-
vored mite’s population beyond the economic threshold level.
Mite’s population declined thereafter and on early September
up to (2+0.57). It was concluded that last week of June was
the most favorable resulting mites population 25-35/leaf when
temperature was high up to 36.3°C the present findings are sup-
ported by the findings of Linger et al (1998) who reported that
cotton mite population was favored by higher temperature. The
results described in Table 2 depicted that increasing tempera-
ture favored the mite population but relative humidity exerted
negative correlation with mite population. These research find-
ings are confirmatory to the findings of Khan & Ullah (1994),
who also observed a negative relationship between population
buildup of Thrips tabaci and Tetranychus urticae and the mean
relative humidity and rainfall and crop growth reduction due to
mite infestation was greater in early than in late infested crops
Sadras & Wilson (1997).

Jassid population

Studies revealed that in October the jassid population was the
highest. The peak population (3.33/leaf) of jassid was recorded
on October 30. In general jassid population remained above ETL
since the months of May to onward, after appearance popula-
tion of jassid increased on subsequent dates of observation till
the highest peaks population during October when temperature
and humidity were 22.3°C and respectively 54% humidity. The
present studies depicted that relative humidity exerted positive
effect on jassid population but temperature affected badly. The
present findings were partially supported by the findings of
Khan & Ullah (1994). However slight variations might be due
to difference of materials and methods.

Whitefly population

Similar to jassid studies, investigation revealed that period of
abundance for whitefly population (Table 1, column d) was the
whole month of August. Peak population of whitefly was record-
ed on August 10 and second peaks (22.33+2.85, 21.33£2.85)
on consecutive weeks before and after 10 August. In general
whitefly population remained above ETL throughout observa-
tion period till end October except in April when its activity was
comparatively less. However its population abruptly increased
on subsequent dates of observation till the highest peaks popu-
lation during August when temperature and humidity were 34.5
and 51% respectively. Correlation data (Table 2) depicted that
both temperature and relative humidity favored the whitefly
population. The present findings are absolutely supported by
the findings of (Seif 1980) who also observed similar response.
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Table 1. Fluctuation of sucking insect pest population on cotton during its growth period

Months Mean temp.(C°) RH% Thrips Mites Jassid Whitefly Mealybug
Apr1 23.5 57 0.67+0.33hi 0.33+0.33j 0+0a 0.33+0.33jk 0.3+0.2q
Apr 10 20.3 71 0.33+0.33hi 0+0j 0+£0a 0.33+0.33jk 0.7+0.5pq
Apr 20 313 27 340.57ghi 4+0.57ghi 0+0a 0.67+0.33jk 1.3+1.1pq
Apr 30 31.8 29 4.67+0.67ghi 8.67+0.33fg 0+0a 0.00+0.00k 2.3+0.30pq
May 1 32 38 8+2.30fgh 7.33+0.88gh 0+0.57a 1.67+0.67ijk 3.3+00.1pq
May 10 31 40 13+2.30ef 14.33+1.67ef 0.67+0.33ab  5.00+0.58ijk 5.3+0.3n0
May 20 37.3 27 16.67+0.88de 16.33+1.76de 1+0b 5.33+0.33hijk 4.3+0.2nop
May 30 34.5 30 19.33+2.02abcde 18+1.15abed  1.67+0.67b 6.33+0.88hij 7.3+0.5mn
June 1 323 32 20.67+2.33abcd  19.33+1.20abcd  1+0.57b 7.33+0.88ghi 11.0£10.3m
June 10 333 30 24+3.6abc 21£3.21abc  1.67+0.33b  11.33+0.33fgh 12.7+0.7kl
June 20 31 43 25.33+1.4abc 22.66+2.72abc  1.0+0.33b  13.3340.88defg 15.041.1k
June 30 36.3 44 31+1.15abc 35.33+2.72abc  1.3+0.33b 12.67+0.88efg 17.7+0.5j
July 1 29.5 61 2542.51abc 27+0.57abc 1.66+£3.1b  14.00+0.58cdef 25.3%1.3i
July 10 34.5 55 22.67+0.88abcd  16.67+1.20bcd 1.67+0.67b  15.33+0.33bcdef  39.3+1.3h
July 20 355 52 19.67+£0.88abcde  16.67+1.20bcd 1.33+0.33b  17.00+0.58abcdef  43.3+1.4g
July 30 28.3 72 17.67+1.45abcde 8.67+1.20fg  1.33+0.33b 17.67+1.45abcde  56.0+2.1ef
Aug 1 34 58 8.33+1.76fg 4.67+1.20ghi  1.33+0.88b  21.00+0.58ab 55.0£2f
Aug 10 345 51 5.67+2.18ghi 2.33+1.45ghi 1+0.57b 22.00+1.73a 59.0+£2.2¢
Aug 20 28.5 78 1.33+0.33hi 3+1.15ghi  2.33+0.33bc ~ 21.33+£2.85ab 70.7+4.3¢
Aug 30 33.5 59 0.67+0.33hi 540.57ghi  2.33+0.88bc  20.33+0.88ab 75.0+4.5a
September 1 28 78 1+0.57hi 2+0.57ij 2.33+0.88bc  19.00+0.58abecd 75.7+4.5a
September 10 30 66 0=+0i 0£0j 2.33+1.20bc  20.67+1.45ab 68.3+3.5¢d
September 20 32 57 1.33+0.33hi 1.67+£0.33ij  2.33+0.88bc 18.00+0.58abcde 75.0+4.5a
September 30 30.8 48 0.67+0.33hi 2+0.57ij 2.66+0.88bc 17.00+0.58abcdef  67.3+3.5¢cd
October 1 30.5 47 0+0i 0£0j 2.33+1.33bc  15.33+0.33bcdef ~ 74.7+4.3ab
October 10 26.5 58 0+0i 0+0j 2.67£1.2bc  16.33+0.33abcdef  71.0+b4.1c
October 20 23.8 60 0+0i 0£0j 3+1.15¢ 20.00+2.52abc 70.0+4.1¢
October 30 223 54 0+0i 0+0j 3.33+0.88c  18.00+2.08abcde  65.7+3.5d

Means with same letter are not significantly different from each other according to Duncan’s Multiple Range
Test at P=10.05
Table 2. Correlation studies regarding abiotic factors and sucking insect pest population on cotton
Factor Jassid Whitefly Thrips Mites Mealybug
RH% 0.62 0.58 -0.38 -0.43 0.64
P values (5%) 0.0004 0.0011 0.0453 0.021 0.000
Temperature oC -0.101 0.059 0.55 0.56 0.15
P values (5%) 0.609 0.762 0.0022 0.0018 0.44

Mealybug population/10cm twig

Studies revealed that abundant population period of mealybug
(Table 1, column d) (>70/10cm twig) was recorded from August
to October. However it remained active through out the year
and peak population of mealybug was recorded during August
and September when temperature ranged 28-33.5°C and re-
spectively 59-78% humidity. The current results observed that
temperature and relative humidity exerted positive effects on
mealybug population. The present studies are partially consist-
ent as Aheer et al (2009) reported that CMB remained present
throught study period on Chinese-rose.
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Conclusion and Recommendations

The present studies showed that under hot dry conditions thrips
and mites attacks more on cotton whereas during hot humid con-
ditions whitefly, jassid and mealybug create problems. Similarly
the peak population of jassid, whitefly and mealybug was re-
corded during the months of August and September but thrips
and mite’s peak population was recorded during May and June
periods. These studies will warn the farmers about the popu-
lation fluctuation and will be helpful for devising pre-planned
management strategies against these pests.
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