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Abstract
Present studies were conducted on population dynamics of sucking insect pests; thrips, Thrips tabaci and
whitefly Bemesia tabaci, and their predator, Geocoris spp., on Mustard crop Brassica compestris L.
Results showed that weekly mean population per leaf of thrips, whitefly and their predator, Geocoris
varied with different dates and phenology of mustard localities. Initially, population of thrips and
whitefly were very low (3.69±0.45, 1.00+0.25) in 3rd week of December 2010, and highest recorded
(100.62+0.51, 24.77+0.89) in 3rd week of March, respectively. Correspondingly, predator Geocoris
remained maximum (15.33+0.31) in 3rd week of February and minimum (4.50+0.25) in 1st week of
January at Tando Allahyar. The present results demonstrated that mean population of thrips and whitefly
at Tandojam fields was maximum (129.46±0.84, 40.85+0.90) in 3rd week of March and minimum
(4.92+0.55, 2.69+0.21) in 3rd week of December, respectively. Predator’s Geocoris population was
minimum (5.00+0.32) in 3rd week of December at initial stages and reached at peak (10.50+0.31) in 3rd
week of March. Temperature and humidity varied during different dates and time, and played an
important role in increasing thrips, whitefly and Geocoris population.
Keywords: Population Dynamics, Thrips, Whitefly, Geocoris, Mustard.

1. Introduction
Rapidly increasing population and changes in dietary habits associated with urbanization
increased the demands for food and fuel. Pakistan has become world’s third largest edible oil
importer [1]. Edible oil seed crops of Pakistan are classified as conventional (rapeseed, mustard,
sesame, groundnut), non-conventional (sunflower, safflower, soybean) and non-true oilseeds
(cotton, maize and rice bran) [2]. Oil seed mustard (Brassica compestris L.), has become one of
the most important oil crops in the country. Conventional mustard varieties impose health
concerns due to the presence of erucic acid in oil and glucosinolate in meal. Canola has the
advantage over other vegetable oils because it contains lowest content of saturated fatty acids
and moderate content of poly-unsaturated fatty acids [3, 4]. In Sindh, the farmers associated with
brassica crops face a lot of problems from insect pests, particularly whitefly, thrips, aphid and
painted bug. The control of pest insects has relied heavily on chemical insecticides which are
often overused or misused. The beneficial species, such as parasites and predators are used to
control pest insects that established a solid foundation for environmentally safe system for
brassica growing farmers [5].
Whiteflies and thrips are piercing-sucking insects and cause major damage to vegetable crops
cultivated in the field and greenhouses. The Thrips tabaci Lindeman (Thysanoptera:
Thripidae) is polyphagous in nature, its damage may be the result of direct feeding on leaves,
flowers or fruits, transmission of viruses, as well as product contamination. The T. tabaci has
very small slender body almost of 1 mm long. Damage by thrips in early stages of crop growth
is more important and is likely to result in substantial reduction in yield [6]. The major host
crops of thrips are cotton, cucumber, onion, leek, tomato, potato, tobacco, peach, cabbage,
lucerne and ornamental plants [7]. The T. tabaci causes serious damage on cultivated crops,
mainly of family Alliaceous (e.g., onion and garlic) and on family Brassicaeae, such as radish,
cabbage and cauliflower in many parts of the world [8].
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disturbing of the whitefly and thrips, and their natural enemies
such as predator, Geocoris spp., on the plants. Time of
observation was 8-10 am and no pesticide was applied in or
around the study field. Abiotic factors (temperature and
humidity) data for study period were obtained from Agrometrological Department, Tandojam.

Whiteflies (Homoptera: Aleyrodidae) are amongst the key
pests of vegetable, ornamental and agronomic crops
throughout the world, and it is polyphagous in nature. The two
species that cause most damage to crops are the silver leaf
whitefly, Bemisia tabaci (Gennadius) and the greenhouse
whitefly, Trialeurodes vaporariorum (Westwood) [9, 10]. The
use of biological control is a fundamental tactic for pest
suppression within an effective Integrated Pest Management
(IPM) program. It is one of the safest methods of pests control
since this is not toxic, pathogenic or injurious to humans.
Big-eyed bugs Geocoris spp., (Hemiptera: Lygaeidae) are
small insects (approximately 1/6 inch long) that occur in many
parts of the world. They are regarded as beneficial because
they prey upon numerous kinds of insect and mite pests of turf,
ornamental and agricultural crops. It has been successfully
used as biological control agents against Western flower
thrips, for instance in cucumbers, strawberries, sunflower and
gerbera [11-19]. Big eyed bugs overwinter either as adults or as
eggs in trash, crop debris, or in other protected areas. The eggs
are sub cylindrical and pink or yellowish-white in color. Eggs
hatch into nymphs, which feed on prey for several weeks
before molting to the adult stage. Adults appear in the spring
and begin feeding on available prey. Females deposit eggs in
plant tissues. Adults and nymphs have oval bodies and broad
heads. Their most distinguishing characteristic is their large,
bulging eyes. Adults and nymphs feed by sucking the body
fluids from their prey [21]. Thus, the objectives of this field
studies were observing population dynamics of sucking insect
pest, thrips, T. tabaci and whitefly B. tabaci, and their
predator, Geocoris spp., on mustard crop Brassica compestris,
as a component of pest control plan.

2.2. Statistical analysis
The data obtained were statistically analyzed using Statistix
8.1 computer software, to determine superiority of treatment
means [22]. Means were determined statistically and the
standard error (SE) was calculated.
3. Results and Discussion
The studies on population dynamics were conducted to
determine the population of thrips and whitefly and their
predator, Geocoris spp., at different localities such as Tando
Allahyar and Tandojam. The present results on observations
taken on mustard, Brassica compestris L., crop at weekly
interval had shown that crop was attacked by sucking insect
pests, i.e., thrips and whitefly. Similarly, the earlier workers
had also reported that brassica crop is severely attacked by a
number of insect pests which suck the cell sap of plants and
damage the process of photosynthesis [23]. Thrips was
considered as one of the most harmful insect pests of mustard
crop, sunflower, cauliflower, Brassica and cotton [24].
The results on the weekly mean population per leaf of thrips
and whitefly and their predator, Geocoris spp., on mustard
showed that thrips and whitefly and natural enemy population
varied with different dates and phenology of plant in the field
of Tando Allahyar. Initially, the population of thrips was
found to be very low (3.69±0.45) in the 3rd week of December,
the population increased and highest pest’s density was
recorded (100.62+0.51), in the 3rd week of March. The
identical results were reported by Bjorn [24], and McCall et
al., [26]. Similarly, Ramsey et al., [27] have reported that the
whitefly is a major pest of brassica. The population of whitefly
was very low in the same field and found (1.00+0.25) in the 3rd
week of December, the population increased and highest
whitefly density was recorded (24.77+0.89) in the 3rd week of
March. The predator, Geocoris spp., was recorded during the
observations days from 22-12-2010 to 22- 03-2011. Initially,
very low number of predator was recorded, but their numbers
increased in the month of February (15.33+0.31). The
population again decreased till the end of March, 2011.
Likewise, Evans and Youssef [28] had observed that the
predator-prey ratio was the lowest on 1st week of March. The
temperature and humidity varied during different dates and
time, and remained maximum in the month of March and
minimum in the month of January (Table 1). The present
results are in agreement with those of Liu [29], who reported
that the population of whitefly adults and immatures fluctuated
greatly from April to June.

2. Materials and Methods
The present field studies were conducted during 2010-2011 to
determine the population dynamics of thrips and whitefly
pests, and their natural enemies such as predator, Geocoris
spp., on mustard Brassica compestris L., crop, at different
localities such as Tando Allahyar and Tandojam, District
Hyderabad of Sindh, Pakistan.
2.1. Procedure
Mustard variety namely, Rai S-9 was grown in 2010 in a
Completely Randomized Block Design with four replications.
The subplot size of each study area was 15×8 meter, while the
row-to-row and plant-to-plant distances were maintained 9 and
6 inches, respectively. All agronomical practices were applied
to grow crop as and when required. The population
fluctuations of thrips and whitefly, and their natural enemies
were carried out at weekly intervals. Twenty five plants were
randomly selected from each locality of crop, then five leaves
were selected, two from bottom, two from middle and one
from top and counted the population of thrips and whitefly
pests and natural enemies with the help of magnifying glass
and visual count. The plants were carefully handled to avoid
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Table1: Population of Thrips and whitefly and Predator, Geocoris Spp., in Mustard at Tando Allahyar from
December 2010 to March 2011 (Mean+S.E)
Date of observation
22-12-2010
29-1-2011
6-1-2011
13-1-2011
20-1-2011
27-1-2011
3-2-2011
10-2-2011
17-2-2011
24-2-2011
1-3-2011
8-3-2011
15-3-2011
22-3-2011

No. of Thrips
3.69+0.45
5.85+0.82
8.00+0.90
65.62+0.23
68.92+0.88
77.62+0.20
71.08+0.11
86.69+0.33
89.92+0.37
85.38+0.51
101.23+0.52
91.15+0.39
100.53+0.53
100.62+0.51

No. of Whiteflies
1.00+0.25
2.85+0.34
3.69+0.41
5.69+0.54
7.46+0.58
7.85+0.60
8.31+0.72
9.77+0.70
11.69+0.65
13.62+0.81
15.00+0.79
17.31+0.80
19.54+0.81
24.77+0.89

The regression analysis of thrips with predator, Geocoris spp.,
was determined. The correlation of thrips with predator
showed highly positive correlation (r2= 0.66) value (Fig: 1),
which means that with increase in thrips’ population, the
population of predators also increased. The correlation
between temperature and thrips showed positive correlation
(r2= 0.18) value (Fig: 2), which means that with increase in
temperature the population of thrips also increased. Similarly,
the correlation between thrips and R.H% was with positive (r2
= 0.77) value (Fig: 3). However, the thrips’ population
increased when the percent R. H. increases. The regression
analysis of whitefly with predator, Geocoris spp., was as well
determined. The correlation of whitefly with predator showed
highly positive (r2= 0.17) value (Fig: 4), which means that
with increase in whitefly population the population of
predators also increased. The correlation between temperature
and whitefly showed positive correlation (r2= 0.52) value (Fig:
5), which means that with the increase in temperature, the

No. of Predators
6.00+0.25
5.72+0.33
4.50+0.25
7.33+0.29
8.00+0.25
12.00+0.70
10.72+0.33
11.50+0.31
12.00+0.60
15.33+0.31
10.00+0.25
10.33+0.29
9.50+0.41
8.00+0.25

Temperature oC
26.57
23.64
20.27
20.47
22.50
25.48
28.72
25.07
25.35
24.71
22.51
28.07
31.80
37.42

R.H.%
55.00
56.57
56.57
58.57
60.00
60.28
60.42
61.00
62.27
65.57
65.00
66.85
64.00
66.00

population of whitefly also increases. Similarly, the correlation
between whitefly and R.H% was with positive (r2 = 0.84)
value (Fig: 6). However, the whitefly’s population increased
when the R.H% was also increases. Kumawat et al., [30] have
investigated that the seasonal incidence of whitefly (Bemisia
tabaci) on okra and reported that maximum temperature was
significantly correlated with whitefly’s density. Deepesh et al.,
[31]
mentioned that B. tabaci population showed a significant
positive association with temperature. There was poorly
positive correlation between predators and temperatures (r2 =
0.02) values (Fig: 7), but in opposite there was positive
correlation between predators and R.H% (r2 = 0.49) values
(Fig: 8). The results showed that thrips and whitefly were
thriving on mustard, and their predator also increased, the
temperature and relative humidity played an important role in
increasing thrips and whitefly, and their natural enemy
Geocoris population.

Y = -7.19+7.04x; R2 = 0.66

Fig 1: Relationship between No. of Thrips and No. of Predators on Mustard

Y = -17.84+3.32x; R2 = 0.18

Fig 2: Relationship between No. of Thrips and field Temperature oC on Mustard
~9~
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Y = -438.27+8.26x; R2 = 0.77

Fig 3: Relationship between No. of Thrips and R.H% on Mustard

Y =1.67+0.95x; R2 = 0.17

Fig 4: Relationship between No. of Whiteflies and No. of Predators on Mustard

Y =-17.33+1.07x; R2 = 0.52

Fig 5: Relationship between No. of Whiteflies and field Temperature oC on Mustard

Y =-90.36+1.64x; R2 = 0.84

Fig 6: Relationship between No. of Whiteflies and R.H% on Mustard

~ 10 ~
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Y = 6.83+0.09x; R2 = 0.02

Fig 7: Relationship between No. of Predators and Temperature oC on Mustard

Y =-21.18+0.49x; R2 = 0.49

Fig 8: Relationship between No. of Predators and R.H.% on Mustard

The results on the weekly mean per leaf population of thrips
and whitefly, and their predator, Geocoris spp., on mustard in
Tandojam, are presented in Table 2. The present observations
were carried out from 18-12-2011 to 20-3-2011. The data
showed that thrips and whitefly population varied with
different dates and phonology of plant. The maximum thrips’
population was (129.46±0.84) in the 3rd week of March and
minimum (4.92+0.55) in the3rd week of December 2010.
Similarly, the maximum whitefly population was (40.85+0.90)
in the 3rd week of March and minimum (2.69+0.21) in the 3rd

week of December 2010. Shah and Baloch [32] had reported
that lower whitefly population was revealed in crops sown
between February 25 and March 20 as compared to the crops
sown between April and July. The predator, Geocoris spp.,
population was minimum (5.00+0.32) in the 3rd week of
December 2010 at initial stages and reached its maximum
(10.50+0.31) in 3rd week of March. The results are in
agreement with those of Gencsoylu and Yalc [33] who also
reported the co-existence of these predators and pests in
various agro- ecosystems.

Table 2: Population of Thrips and Whiteflies Pests and Predator, Geocoris spp., in Mustard at Tandojam from
October, 2010 to January, 2011 (Mean+S.E).
Observation Period
18-12-2010
25-12-2010
2-1-2011
9-1-2011
16-1-2011
23-1-2011
30-1-2011
7-2-2011
14-2-2011
21-2-2011
28-2-2011
6-3-2011
13-3-2011
20-3-2011

No. of Thrips
4.92+0.55
6.62+0.64
9.46+0.77
12.92+0.90
21.69+0.16
25.62+0.27
36.08+0.50
49.85+0.77
60.46+0.95
87.08+0.33
99.69+0.50
102.15+0.53
118.23+0.72
129.46+0.84

No. of Whiteflies
2.69+0.21
3.31+0.29
5.15+0.37
10.46+0.55
15.46+0.68
17.38+0.48
20.08+0.83
22.92+0.66
24.08+0.71
26.00+0.79
28.08+0.49
29.62+0.92
37.31+0.91
40.85+0.90

No. of Predators
5.00+0.32
6.00+0.35
8.00+0.25
6.00+0.25
8.33+0.29
9.00+0.50
7.00+0.25
8.75+0.33
10.33+0.29
8.00+0.25
9.33+0.29
8.50+0.35
9.60+0.32
10.50+0.31

Temperature oC
24.50
25.07
25.42
24.57
24.64
25.27
26.47
26.50
27.48
27.72
28.07
29.35
29.71
30.51

R.H.%
55.85
56.85
56.85
58.00
58.57
62.57
63.57
65.57
65.28
65.42
65.00
64.27
60.57
60.00

The regression analysis of thrips with predator, Geocoris spp.,
was determined. The correlation of thrips with predator was of
positive (r2= 0.54) value (Fig: 9), which means with increase
in thrips’ population, the population of predator also increases.
~ 11 ~
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There was positive correlation between thrips and temperature
(r2= 0.94) values (Fig: 10). Similarly, the correlation between
thrips with R.H% was also of positive (r2= 0.29) value (Fig:
11). This means with increase in the temperature and R.H%
the thrips’ population was also increased. Findings of Umar et
al., [34] and Seif [35] support the present findings, who reported
that whitefly population was positively correlated with
temperature and relative humidity. Vennila et al., [36] have
reported that high temperature and scanty rainfall aggravated
the severity of sucking pests and also reported T. tabaci had
maximum population during dry spell with high temperature
and low humidity which are optimum for population build up.
The regression analysis of whitefly with predator, Geocoris
spp., was also determined. The correlation of whitefly with
predator was of positive (r2 = 0.64) value (Fig: 12), which
means with increase in whitefly’s population the population
predator also increases. There was positive correlation
between whitefly and temperature (r2 = 0.85) value (Fig: 13).
Similarly, the correlation between whitefly and R.H% was also

of positive (r 2= 0.37) value (Fig: 14), which means with
increase in the temperature and R.H% the whitefly population
also increases. Kumawat et al., [24] have investigated that the
seasonal incidence of whitefly (Bemisia tabaci) and reported
that maximum temperature was significantly correlated with
whitefly’s density. Deepesh et al., [31] mentioned that B. tabaci
population showed a significant positive association with
temperature. Similarly, there was positive correlation between
predator and temperature and R.H% (r2= 0.52) and (r2= 0.23)
values (Fig: 15 & 16), respectively. The results showed that
thrips and whitefly were thriving on mustard and their predator
also increased, the temperature and relative humidity played
important roles in increasing thrips and whitefly, and their
Geocoris population. According to Sarwar [37], the natural
enemies in canola Brassica napus L. (Brassicaceae) crop were
active in 2nd week of February and the presence of predators
on brassica correlated with sucking insect pests, which
supports the present findings.

Y = -103.56+19.03x; R2 = 0.54

Fig 09: Relationship between No. of Thrips and No. of Predator on Mustard

Y = -516.41+21.30x; R2 = 0.94

Fig 10: Relationship between No. of Thrips and Field Temperature oC on Mustard
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Y = -354.23+6.66x; R2 =0.29

Fig 11: Relationship between No. of Thrips and R.H% on Mustard

Y = -27.26+5.81x; R2 =0.64

Fig 12: Relationship between No. of Whiteflies and No. of Predator on Mustard

Y = -125.72+5.44x; R2 = 0.85

Fig.13: Relationship between No. of Whiteflies and Field Temperature oC on Mustard

~ 13 ~

Journal of Entomology and Zoology Studies

Y = -104.95+2.04x; R2 =0.37

Fig.14: Relationship between No. of Whiteflies and R.H% on Mustard

Y = -7.08+0.56x; R2 =0.52

Fig 15: Relationship between No. of Predator and Field Temperature oC on Mustard

Y = -4.88+0.21x; R2 = 0.23

Fig 16: Relationship between No. of Predator and R.H% on Mustard

4. Conclusion
In the present research work, Thrips and Bemisia pests peaked
(100.62, 24.77) on 22 March, respectively, and their predator,
Geocoris peaked (15.33) on 24 February at Tando Allahyar. In
other location Thrips, whitefly and their predator, Geocoris
peaked (129.46, 40.85 and 10.50) on 22 March, respectively,

at Tandojam. Future work should focus on correlation of
natural enemies with the insect pests and effect of
environmental conditions on the population dynamics of pests
and their natural enemies. Moreover, maize crop being the host
of Geocoriss spp., should be planted near the mustard crop to

~ 14 ~
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attract the natural enemies’ population for suppressing the
insect pests.
16
5. References
1 Government of Pakistan. Economic Survey of Pakistan
2007-08. Finance and Economic Affairs Division,
Islamabad, 2011-12; 24-25.
2 Schung E, Hanekluas S. Theoretical principles for the
indirect determination of the total glucosinolates content
in the rapeseed meal quantifying the sulfur concentration
via X-ray florescence (XRF method). J Sci Food Agric.
1988; 45: 243-254.
3 Miri HR. Morpho physiological basis of variation in
rapeseed (Brassica napus L.) Yield. Inter J Agric Biol.
2007; 9: 701-706.
4 Strong WM, Soper RJ. Phosphorus utilization by flax,
wheat, rape, and buckwheat from a band or pellet-like
application. 1. Reaction zone root proliferation. Agron J.
1974; 66: 597-605.
5 Naqvi KM, Kanzada AG, Abbasi FD. Field evaluation of
systematic insecticides, their comparative efficacy against
potato sucking insect pest. Sindh J Agric Res. 1975; 10: 714.
6 Nault BA, Shelton AM, Gangloff-Kaufmann JL, Clark
ME, Werren JL, Cabrera-La Rosa JC. Reproductive
modes in onion thrips (Thysanoptera: Thripsidae)
population from New York onion fields. Environ
Entomol. 2006; 35: 1264-1271.
7 Shelton AM, Wilsey WT, Schmaedick MA. Management
of onion thrips (Thysanoptera: Thripsidae) on cabbage by
using plant resistance and insecticides. J Econ Entomol.
1998; 91: 329-333.
8 Mustafa TM. Spatial distribution of onion thrips and
cabbage aphid on and response to some cruciferous crop
plants. Z. Pflanzenkr. Pflanzenschutz, 1986; 93: 271-277.
9 Gerling D. Natural enemies of whiteflies: predators and
parasitoids. In: Whiteflies: their Bionomics. Pest Status
and Management. Ed. D. Gerling, Intercept Ltd, Andover
UK. 1990: 147-185.
10 Kirk WDJ. Distribution, abundance and population
dynamics In: T. Lewis (ed.) Thrips as crop pests. CAB,
Oxon, United Kingdom. 1997; 217-257.
11 Chamber RJ, Long S, Helyer NL. Effectiveness of Orius
laevigatus (Hem: Anthocoridae) for the control of
Franklinville occidentalis on cucumber and pepper in the
UK. Biocontrol Sci Technol. 1993; 3: 295-307.
12 Michelakis SE, Amri A. Integrated control of
Frankliniella occidentalis in crete-greece. Bull. OILBSROP, 1997; 20: 169-176.
13 Dissevelt M, Altena K, Ravensberg WJ. Comparison of
different Orius species for control of Frankliniella
occidentalis in glasshouse vegetable crops in the
Netherlands. Mededelingen Favculteit Land bouw kundi
geen to ege paste Biologische Wetenschappen
Universities Gent. 1995; 60: 839-849.
14 Ravensberg WJ, Dissevelt, M, Alterna K, Simonse MP.
Developments in the integrated control of Frankliniella
occidentalis in capsicum and cucumber. Bull. OEPP/
EPPO, 1992; 22: 387-396.
15 Funderburk J, Stavisky, Olson S. Predation of
Frankliniella occidentalis (Thysanoptera: Thripsidae) in

17

18

19

20

21

22

23

24
25

26

27

28

29

30

31

~ 15 ~

field pepper by Orius insidiosus (Hemiptera:
Anthocoridae). Environ Entomol. 2000; 29: 376-382.
Ramachandran S, Funderburk J, Stavisky J, Olson S.
Population abundance and movement of Frankliniella
species and Orius insidiosus in field pepper. Agric Forest
Entomol. 2001; 3: 129-137.
Van den Meiracker RAF, Ramakers PMJ. Biological
control of the western flower thrips Frankliniella
occidentalis, in sweet pepper, with the anthocorid predator
Orius insidiosus. Mededelingen Van de Faculte it
Lanbouw wentenschappen Riiijuniversityteit Gent. 1991;
56: 241-249.
Sterk G, Meesters P. IPM on strawberries in glasshouses
and plastic tunnels in Belgium, new possibilities. Acta
Horticult. 1997: 905-911.
Hulshof JE, Ketoja, Vanninen I. Life history
characteristics of Frankliniella occidentalis on cucumber
leaves with and without supplemental food. Entomol Exp
Appl. 2003; 108: 19-32.
Cohen AC. Feeding fitness and quality of domesticated
and feral predators: Effects of long term rearing on
artificial diet. Biol Control. 2000; 17: 50-54.
Gomez KA, Gomez AA. Statistical procedures for
Agriculture Research. Second Edition. Published by John
Wiley and Sons, New York. 1984; 680.
Lohar MK. Applied Entomology. Second Edition.
Biological Control. Kashif Publication, Hyderabad. 2001;
147-167.
Papadaki M, Harizanova V, Bournazakis A. Influence of
host plant on the population density of Frankliniella
occidentalis Pergande (Thysanoptera: Thripidae) on
different vegetable cultures in greenhouses. Bulgarian
Journal of Agricultural Science. 2008; 14 (5): 454-459.
Bjorn GK. Varieties of winter white cabbage. SP-RapportStatens-Planteavlsforsog, 1995; 13: 39.
McCall D, Bjorn GK, Henriksen K. Varieties of winter
white cabbage. DJF-Report, Havebrug, pp. 5-12. Proc. Of
the 1993 Int. Conf. on Thysanoptera. 1999; 425-432.
Ramsey AD, Ellis PR, Dias JS, Crute I, Monteiro AA.
Resistance in wild brassicas to the cabbage whitefly,
Aleyrodid esproletella. Int. Symposium on brassicas.
Ninth Crucifer Genetics Workshop, 15-18 Nov., 1994.
Lisbon, Portugal. Acta Horticulturae, 1996; 507-514.
Evans EW, Youssef NN. Numerical responses of aphid
predators to varying prey density among Utah alfalfa
fields. J Kansas Ent Soc. 1994; 65 (1): 30-38.
Liu TX. Population dynamics of Bemisia argentifolii
(Homoptera: Aleyrodidae) on spring collard and
relationship to yield in the Lower Rio Grande Valley of
Texas. J of Eco Ento. 2000; 93 (3): 750-756.
Kumawat RL, Pareek BL, Meena BL. Seasonal incidence
of jassid and whitefly on okra and their correlation with
abiotic factors. Annals of Biol. 2000; 16 (2): 167-169.
Deepesh S, Bagmare A, Gupta A. Effect of weather
parameters on population build-up of key pests of
soybean. J of Insect Sci. 1997; 10 (2): 120-124.
Shah SGS, Baloch AA. Cotton agro-ecosystem studies in
relation to population dynamics of insect pests and their
natural enemies on cotton crop of central Sindh. Sindh
Balochistan. J Pl Sci. 1999; 1 (2): 26-40.

Journal of Entomology and Zoology Studies

32 Gencsoylu I, Yalc. The effect of different tillage systems
on cotton pests and predators in cotton fields: Asian J.
Plant Sci. 2004; 3 (1): 39-44.
33 Umar MS, Arif MJ, Murtaza, MA, Gogi MD, Salman M.
Effect of abiotic factors on the population fluctuation of
whitefly, Bemisia tabaci (Genn.) in nectaried and
nectariless genotypes of cotton. Intl J Agric Biol. 2003; 5:
362-368.
34 Seif AA. Seasonal fluctuation of adult population of
whitefly Bemisia tabaci Genn. on cotton and its
relationship with weather parameters. J Cotton Res Dev.
1980; 5: 181-189.
35 Vennila S, Biradar VK, Sabesh M, Bambawale OM.
Know your cotton insect pest thrips. Crop Prot. 2007: 3.
36 Sarwar M. Studies on Incidence of Insect Pests (Aphids)
and Their Natural Enemies in Canola Brassica napus L.
(Brassicaceae) Crop Ecosystem. Int J Sci Res. 2013; 1 (5):
78-84.

~ 16 ~

