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Abstract: Studies were carried out to explore population dynamics and the impact of abiotic factors like
temperature, humidity and rainfallon the population dynamics of leaf hopper Amrascabiguttulabiguttula
Ishidaon eight transgenic cotton genotypes viz., MNH-886,FH-142,FH-114,IR-3701,ASR-802,MG-6,MNH-888
and Sitara-008 at Cotton Research Station, Multan during 2011 and 2012.The results revealed that maximum
population of leaf hopper was observed on the genotype Sitara-008 while the minimum population was recorded
on FH-114.Simple correlations revealed that leaf hopper population to be negatively and significantly correlated
with maximum temperature while the positively and non significantly correlated with minimum temperature. In
case of rainfall and relative humidity both these factors had a positive and significant correlation with leaf
hopper population in all transgenic genotypes of cotton.
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INTRODUCTION factors such as temperature, relative humidity and

Cotton (Gossipiumhirsutum) is one of the most cotton G. hirsutum is more susceptible to the attack of
important cash crops of Pakistan. It accounts for 7.0% of sucking insect pests as well as bollworm complex than
value added in agriculture and 1.5% of Gross Domestic desi cotton G. arborium[8]. Cotton is handicapped by
Product [1]. Cotton contributes about 68% to the foreign both sucking and chewing insect pests. Sucking insect
exchange earning of Pakistan [2]. It isknown as silver pests weakened the plant by sucking cell sap from leaves
fibre, backbone of Pakistan [3]. Pakistan economy heavily and other tender parts of plants. Attack of sucking insect
depends on cotton crop which provides the raw material pests start right from the crop sowing and continue till its
to the textile industry, such as cotton lint as an export item maturity. About 40-50% of crop is damage due to sucking
and seed cake used in animal feed. Average yield of insect pests [9]. Sucking insect pests may include
Cotton crop in Pakistan is low as compared to other whitefly, jassid, aphid and thripsetc [10, 11]. 
cotton growing countries.There are a number of reasons Among these insect pests, green leafhopper,
for the low yields of this crop in Pakistan.Incidence of Amrascabiguttulabiguttula(Ishida), occupy major pest
insect pests is one of important factor for low production. status and cause considerable damage to Bt cotton.The
Cotton cropis vulnerable to the attack ofinsect-pests prevalence of leafhopper significantly reduces the yield.
throughout its growth period.About 96 insects and mites It is very much devastating and creates a considerable
pest species have been recorded on cotton [4]. The loss to the crop by not only by sucking the cell sap but
insects damage cotton to the tune of 39.50% [5, 6]. The also by inducing toxic materials, into the leaves, which
incidence and development of all the insect pests are cause a 4.45% reduction in the cotton yield [12]. Their
much dependent upon the prevailing environmental activities are mostly dependent on the weather factors for

precipitation [7]. It has been reported that American
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growth. For example, prolonged periods low or high population was recorded early morning at fortnight
temperatures or sudden change in  the  adversely  affect intervals from 15 randomly selected plants per plot by
the insect development different levels of humidity and taking upper, middle and lower leaves.Metrological data
rainfall likewise, increase or reduce the population of regarding daily mean temperature, relative humidity and
certain insect pest species [13]. These factors play an rainfall was collected from Cotton Research Station,
effective role on the survival, development, out breaks Multan. All the recommended agronomic practices were
and reproductive capacity of insect pests to such an adopted throughout the season. The all testedgenotypes
extent that they are compelled to adopt themselves to the were raised under unprotected conditions except one
changing climatic conditions or perish [14]. cover spray against sucking pests was done at 70 days

The  present study was conducted with the after sowing. 
objectives of (1) The comparative resistance and
susceptibility of eight transgenic cotton genotypes  viz., Statistical Analysis: The data was subjected to statistical
MNH-886,FH-142,FH-114,IR-3701, ASR-802, MG-6, MNH- analysis and Duncan’s Multiple Range tests at 5 % level
888 and Sitara-008 against leaf hopper of cotton. (2) To of probability and correlation [15] between the cotton
determine the changes in the population of leaf hopper in variety and leaf hopper populations as well as weather
relation to abiotic factors like temperature, relative factors were also estimated.
humidity and rainfall under Multan ecological conditions.
Keeping in view the existing situation of out breaks of RESULTS AND DISCUSSION
leafhopper on Bt cotton information regarding seasonal
activity of jassid helps to take up effective management Leaf Hopper Population on Transgenic Genotypes: The
strategies. leaf hopper population was recorded from April to

MATERIAL AND METHODS fortnight interval during the cropping season 2011 and

The study was conducted to determine the effect of on cotton genotypes Sitara-008 i.e., 6.6/leaf followed by
weather factors on leaf hopper population during the two MG-6 and MNH-888 i.e., 6.39/leaf and 5.68/leaf,
cropping year 2011 and 2012at Cotton Research Station, respectively during the year 2011 as shown in Figure 1.
Multan. Eight transgenic genotypes of cotton (MNH-886, While, the minimum population was recorded on cotton
FH-142,  FH-114,IR-3701,ASR-802,MG-6,MNH-888  and genotype FH-114 i.e., 4.07/leaf.In 2012,maximum
Sitara-008) were sown under Randomized Complete Block population of leaf hopper was recorded on cotton
Design  with three replications. The plot size was 7.6m x genotype Sitara-008 (5.4/leaf),while the minimum
6.8 m. The crop was sown  in  the 1   week  of  April population was observed on cotton genotype FH-114 i.e.,st

during  the  two  growing  seasons.The data of leafhopper 3.53/leaf. There was, however an intermediate population

October on eight transgenic genotypes of cotton with

2012. The maximum leaf hopper population was recorded

of leaf hopper, i.e., 4.39/leaf and 4.44/leaf recorded on
cotton genotypes IR-3701 and MNH-888.

Fig. 1: Mean population of leaf hopper on different transgenic genotypes of cotton
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Table 1-a: Correlation matrix of leaf hopper population with environmental factors of different transgenic genotypes of cotton during the year 2011

Weather factors
---------------------------------------------------------------------------------------------------------------------------------------------------------------
2011
---------------------------------------------------------------------------------------------------------------------------------------------------------------
Temperature
-----------------------------------------------------------------

GENOTYPES Maximum (c) Minimum (c) Relative Humidity (%) Rainfall (mm)

MNH-886 -0.829** -0.049 0.938** 0.538*
FH-142 -0.812** 0.046 0.899** 0.519
FH-114 -0.668* 0.046 0.836** 0.342
IR-3701 -0.756** 0.058 0.883** 0.538*
ASR-802 -0.702** 0.085 0.773** 0.283
MG-6 -0.734** 0.178 0.806** 0.481
MNH-888 -0.584* 0.130 0.808** 0.433
SITARA-008 -0.68* 0.26 0.73** 0.54

Table 1-b: Correlation matrix of leaf hopper population with environmental factors of different Transgenic genotypes of cotton during the year 2012

Weather factors
---------------------------------------------------------------------------------------------------------------------------------------------------------------
2011
---------------------------------------------------------------------------------------------------------------------------------------------------------------
Temperature
-----------------------------------------------------------------

GENOTYPES Maximum (c) Minimum (c) Relative Humidity (%) Rainfall (mm)

MNH-886 -0.817** 0.131 0.765** 0.46
FH-142 -0.888** -0.036 0.903** 0.49
FH-114 -0.674* 0.348 0.673** 0.538*
IR-3701 -0.836** 0.179 0.808** 0.69**
ASR-802 -0.513 0.419 0.621* 0.59*
MG-6 -0.864** 0.155 0.809** 0.55*
MNH-888 -0.825** 0.023 0.833** 0.43
SITARA-008 -0.84** 0.04 0.88** 0.59*

Table 1-c: Cumulative correlation matrix of leaf hopper population with environmental factors of different transgenic genotypes of cotton during the year 2011-
12 2011-12 (Cumulative)

Weather factors
---------------------------------------------------------------------------------------------------------------------------------------------------------------
2011
---------------------------------------------------------------------------------------------------------------------------------------------------------------
Temperature
-----------------------------------------------------------------

GENOTYPES Maximum (c) Minimum (c) Relative Humidity (%) Rainfall (mm)

MNH-886 -0.872** 0.28 0.883** 0.559*
FH-142 -0.899** -0.013 0.923** 0.592*
FH-114 -0.817** 0.186 0.835** 0.703**
IR-3701 -0.833** 0.118 0.863** 0.698**
ASR-802 -0.789** 0.266 0.746** 0.634*
MG-6 -0.867** 0.154 0.844** 0.651*
MNH-888 -0.846** 0.061 0.869** 0.632*
SITARA-008 -0.86** 0.15 0.84** 0.67*



Acad. J. Entomol., 7 (1): 27-31, 2014

30

Role of Physical Factors in Population Fluctuation of CONCLUSION
Leaf Hopper on Transgenic Genotypes of Cotton: The
results regarding the correlation between physical factors
(Temperature, humidity and rainfall) and population of leaf
hopper is given in Table 1-a. In 2011, the maximum
temperature was significant and negatively correlated with
the leaf hopper population on all genotypes of cotton;
whereas minimum temperature was positive and non
significant correlated with the leaf hopper population
except the cotton genotype MNH-886 that was negatively
correlated. On other hand, relative humidity was also a
significant and positive correlation with the leaf hopper
population and rainfall was positive and non significant
correlation with the leaf hopper population density except
the cotton genotypes MNH-886 and IR-3701 that had a
significant correlation.

The results in data Table 1-b revealed that maximum
temperature was negatively and significantly correlated
with the population of leaf hopper among all genotypes of
cotton during the year 2012. The present findings are in
conformity with those ofPatel et al. [16], who reported a
negative correlation between population of leaf hopper
and temperature and not in agreement withUmar et al. [17]
and Bishnoi et al. [18]; they reported that leaf hopper
population increased with maximum temperature.

On the other hand, minimum temperature was
positively and non significantly correlated among all
genotypesexcept FH-142 that was negatively
correlated.These findings are in coinciding with Prasad et
al. [13], Mahmood et al. [19], Sharma et al. [20], Prasad et
al. [13], Mahmood et al. [21] andArif et al. [22]; they also
reported a positive correlation of minimum temperature
with the leaf hopper population.

Murugan and Uthamasamy [23] and Panicker and
Patel, [24] reported that metrological parameters play an
important role in the population fluctuation of sucking
insect pests.

Relative humidity was significantly and positively
correlated with leaf hopper population and the rainfall was
also significant and positively correlated among all
transgenic genotypes of cotton except MNH-886 and FH-
142 that was non significantly correlated with leaf hopper.
These findings are in agreement withGogoi et al. [25].
Who concluded that the relative humidity favors the leaf
hopper population and not in agreement withWahla et al.
[26]. Who reported that relative humidity is negatively
correlated with leaf hopper population.Rainfall correlation
also in coincides with Riaz et al. [27] and Bashir et al. [28].
who reported a non significant and positive correlation
with leaf hopper population.

Present work concludes that genotype FH-114
showed  moderate  level   of   resistance   against  leaf
miner  while the genotype Sitara-008 showed
susceptibility  with  maximum  population.  Among
weather  factors  the  temperature  and  relative  humidity
play the significant role in population fluctuation of leaf
miner on cotton crop.
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