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Abstract 
Studies were carried out to evaluate the impact of weather factors on the population dynamics of pink 
bollworm for three consecutive years from 2009 to 2011 at Entomological Research Sub-station, Multan. 
Pheromone traps charged with Gossyplure [(Z, Z) and (Z, E) 7, 11 hexadecadienyl acetate] were installed 
and data for moth catches was recorded regularly at fortnightly basis. Simple correlation and regression 
coefficients were also computed to know the relationship between weather factors and moth catches. The 
results indicated that highest peaks of pink bollworm appeared during April having 1.1 and 1.13 
moths/trap at 37.78 and 36.78 oC (maximum temperature), 22.00 and 20.12 oC (minimum temperature), 
29.89 and 28.46 oC (average temperature) and 67% (RH) during 2009 and 2011 respectively whereas 
peak appeared in November and December during 2010. Out of weather factors, maximum temperature 
and rainfall showed positive response while minimum temperature, average temperature and relative 
humidity had a negative impact on the population fluctuation of pink bollworm. Regression coefficient 
showed 8.92% impact of weather factors in population fluctuation. 
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1. Introduction 
Cotton is one of the most sensitive crop to the pest attack and chemically intensive among all 
fields. In Pakistan, bollworms are considered as major pest of cotton. Apart from cotton they 
also cause serious damage to number of other crops particularly the summer vegetables such as 
okra, tomato, tori, chilies and different cucurbits etc. Ahmed [1] reported that cotton crop is the 
most susceptible to bollworm, which inflect heavy damage that may vary from year to year but 
generally cause 20-30% of yield reduction. Ghouri [8] reported about 20% loss of yield by 
different bollworm pest only. Pectinophora gossypiella is one of the major lepidopteron pests 
of this region and cause significant infestation throughout the world. It causes an enormous 
damage and loss of cotton yield when it neglected [7].  
Hutchison et al. [12] reported that young larvae of P. gossypiella penetrate in to the young bolls 
and flowers two hours after the hatching. The pink bollworm larvae feed on flower buds, 
flowers, bolls and seeds, and the termination of growth results in boll rotting, premature or 
partial boll opening, reduction of staple length, strength, and increases trash content in the lint. 
Sex pheromones are being used to monitor emergences of over winter population of pink 
bollworm (a successful technique for monitoring and mating disruptions) [16, 18]. Hummel et al. 
[11] identified the sex pheromones for pink bollworm as 1:1 mixture of (Z, Z) and (Z, E) 7, 11 
hexadecadienyl acetate, named gossyplure. Boguslawski [4] used sex pheromones and 
pesticides in different plots for control of P. gossypiella, and found sex pheromones more 
successful than pesticides. Being cold blooded organisms, the effect of temperature on insects 
largely overwhelms the influence of environmental aspects [3]. Temperature exerts great impact 
upon the total number of eggs and on the ovipositional behavior of insects [5]. More often 
rainfall may have a negative impact on the insect population because eggs and neonates of 
some insects may be dislocated or killed by rain [14]. Its population increases during rainy 
season and population drop with increase in temperature. Different stages of the insect 
prolonged developmental period during winter and coloration also changes with change in 
temperature and humidity [17]. Insects are capable of surviving only within certain 
environmental limits, so one can predict the occurrence of peak activities of a given pest  
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through better understanding of preferred environmental 
factors. Therefore, the current studies were conducted to 
monitor the population of P. gossypiella and its relationship 
with weather factors. 
 
2. Materials and Methods 
The experiment was conducted for three consecutive years 
(2009 to 2011) at Entomological Research Sub-Station, 
Multan to monitor the population fluctuation of P. gossypiella 
and impact of weather factors on its population. Six 
pheromone traps each charged with Gossyplure were installed. 
Each trap was installed with the help of bamboo stick at the 
height of 1.22-1.55 m from the ground level. The data for 
moth catches were recorded fortnightly. The lure was changed 
after 15 days interval regularly. To evaluate the effect of 
weather parameters on the population of P. gossypiella, 
weather data were obtained from the nearby observatory at 
Multan.  
 
Statistical Analysis 
The data obtained were graphed using MS-Excel-2010 along 
with weather parameters. The data was transformed using 
square root transformation for calculating correlation and 
regression coefficients to check the role of weather parameters 
on the population fluctuation of P. gossypiella. 
Y=√0.5+x 
Where x is the number of P. gossypiella. 
 
3. Results 
The results (fig. 1) showed relative influence of weather 
factors on the population fluctuation of P. gossypiella. It is 
evident from the figure that moth catches of P. gossypiella 
trapped were very low (almost zero) during Jan-March of first 
year. Maximum moth catches were observed on 30-04-2009 

(1.10 moths/trap) at moderate weather conditions (29.89 oC, 
51.21% R.H.). Second and third highest peaks of P. 
gossypiella population were observed on 15-04-2009 (0.86 
moths/trap) and 30-10-2009 (0.78 moths/trap) respectively. No 
moth catches were recorded for other months.  
During second year of study (fig. 2), moth population was 
observed in two peaks i.e. mid-April to mid-May and mid-
October to December. No population was noticed for 
remaining months. However, maximum population of 1.00 
moth/trap was recorded on15-12-2010. 
During 2011, 1.13 moths/trap were observed on 30-04-2011 
followed by 0.40 moths/trap on 30-10-2011. Moth catches 
remained very low during other period of the year (Fig. 3). 
Simple linear correlation was also carried out to know the 
relationship between moth population and weather factors as 
depicted in Table 1. All the weather factors showed non-
significant correlation with the pest population. Therefore, no 
conclusion was drawn from these results. 
Multiple linear regression analysis revealed that weather 
factors exhibited 15.37% role on population fluctuation during 
2009 (Table 2). Table 2 depicted the regression coefficient 
values to check the impact of weather factors on moth 
population. It is evident from the results that weather factors 
exhibited 15.37% role on population fluctuation during 2009. 
Minimum impact on moth population was exerted by rainfall 
(0.31%) followed by maximum temperature (0.91%) while 
relative humidity had great impact (6.93%). During 2010, 
weather factors contributed 72.75% variation in population 
fluctuation of moth catches which is statistically significant. 
Rainfall had maximum role (25.57%) in defining population 
variation during this year. Weather factors had non-significant 
impact on population fluctuation during 2011 and exerted 
12.64% role only. On cumulative basis, the impact of weather 
factors was very low (8.92%). 

 

 
 

Fig.1: Moth catches of pink boll worm per trap versus weather factors during 2009 at Multan agro-ecosystem. 
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Fig.2: Moth catches of pink boll worm per trap versus weather factors during 2010 at Multan agro-ecosystem. 
 

 
 

Fig.3: Moth catches of pink boll worm per trap versus weather factors during 2011 at Multan agro-ecosystem. 
 

Table 1: Correlation coefficients (r) between trapped population of pink bollworm and weather factors during various study years 
 

Weather Parameters 2009 2010 2011 Cumulative 
Maximum Temperature (oC) 0.206 (0.334) 0.022 (0.881) 0.017 (0.892) 0.106 (0.623) 
Minimum Temperature (oC) 0.225 (0.290) -0.041 (0.783) -0.065 (0.594) -0.007 (0.972) 
Average Temperature (oC) 0.214 (0.314) -0.008 (0.955) -0.024 (0.844) 0.046 (0.829) 

Relative Humidity (%) -0.334 (0.111) -0.081 (0.590) -0.088 (0.466) -0.133 (0.534) 
Rainfall (mm) -0.022 (0.918) 0.252 (0.087) 0.201 (0.094) 0.207 (0.331) 

 
Table 2: Multiple Linear Regression showing impact of weather factors on trapped population of pink bollworm during 2009-2011 

 

Year Regression Equation, y R2 (%) Impact (%) P 
2009 Y=0.504 + 0.0497x1 4.25 4.25 0.334 

 Y=0.728 – 0.025 x1 + 0.049x2 5.16 0.91 0.573 
 Y=1.310 + 1.11 x1 + 0.726 x2 - 2.28x3 8.12 2.96 0.629 
 Y=3.07 + 0.35 x1 + 0.383 x2 - 1.02 x3 - 0.184x4 15.05 6.93 0.516 
 Y=3.27 + 0.26 x1 + 0.345 x2 - 0.88 x3 - 0.205 x4 + 0.029x5 15.37 0.32 0.663 

2010 **Y= 0.924 - 0.0262 x1 1.31 1.31 0.003 
 Y=0.019 + 0.295 *x1 - 0.2296*x2 26.54 25.23 0.965 
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 *Y= -2.77 - 3.66* x1 - 2.825** x2 + 8.34*x3 46.79 20.25 0.018 
 *Y= -3.14 - 3.64 8x1 - 2.837 **x2 + 8.36 *x3 + 0.0275x4 47.18 0.39 0.047 
 *Y= -2.89 - 4.27 **x1 - 3.133 **x2 + 9.44 **x3 - 0.0087 x4 + 0.1758**x5 72.75 25.57 0.016 

2011 **Y=0.688 + 0.0143 x1 0.70 0.7 0.690 
 Y=0.273 + 0.186 x1 - 0.1302x2 11.96 11.26 0.246 
 Y=0.247 + 0.15 x1 - 0.158 x2 + 0.09x3 11.96 0 0.754 
 Y=-0.11 + 0.19 x1 - 0.168 x2 + 0.07 x3 + 0.0309x4 12.39 0.43 0.936 
 Y=-0.15 + 0.22 x1 - 0.155 x2 + 0.01 x3 + 0.036 x4 - 0.026x5 12.64 0.25 0.921 

Cum. **Y=0.721 + 0.0098x1 0.20 0.2 0.000 
 Y=0.345 + 0.1459 x1 - 0.0958x2 5.32 5.12 0.163 
 Y=0.302 + 0.077 x1 - 0.140 x2 + 0.14x3 5.34 0.02 0.556 
 Y=0.383 + 0.047 x1 - 0.150 x2 + 0.19 x3 - 0.0074x4 5.36 0.02 0.620 
 Y=0.490 - 0.121 x1 - 0.223 x2 + 0.46 x3 - 0.0212 x4 + 0.0766x5 8.92 3.56 0.523 

Where: 
x1 = Maximum Temperature (oC)    x2= Minimum Temperature (oC) 
x3 = Average Temperature (oC)   x4 = Relative Humidity (%) 
x5 = Rainfall (mm) R2= Coefficient of determination 

 
4. Discussion 
Weather factors are source of variation in population 
fluctuation of pink bollworm. In 1994, Jha and Bisen [13] 
recorded that seasonal incidence of pink bollworm was largely 
influenced by the weather factors. The results revealed high 
population of pink bollworm during April and October-
November which are supported by Chaudhary and his co-
workers[6] who reported that maximum population of Pink 
bollworm was observed during October, when the temperature 
ranges 25.0-35.0 oC and relative humidity ranges from 45.0-
55.0% and there was no rain fall. These findings are in line 
with Kae et al. [15] who worked on the population of P. 
gossypiella, according to his observation maximum population 
took place from July-September. Our findings are also in 
accordance with Gupta et al. [9] who reported that peak 
populations of adult males were observed from the 2nd 
fortnight of August to the 1st week of November and peak 
larval populations were observed from the 2nd week of October 
to the 2nd week of December. The total rainfall (mm) reduced 
adult male populations and total rainfall and temperature 
reduced larval populations. These results are also at par with 
another study of Gupta et al. [10] who observed that pink 
bollworm peak population was noticed between third week of 
August and second week of November, indicating six peaks. 
Weather parameters viz., average temperature and average 
humidity had significant positive impact on the population 
build-up of pink bollworm male moths. The total rainfall, 
however, had significant but negative impact on its population 
build-up whereas our results indicated average temperature 
had non-significant negative impact during 2010 and 2011 but 
negative impact during 2009 and when computed on 
cumulative basis. This anomaly in results may be attributed to 
difference in weather conditions of both areas. The results of 
Balasubramanian et al. [2] also in conformity with our findings 
who reported that Significant positive correlations were found 
between the incidence of these pests and the maximum 
temperature and hours of sunshine. Significant negative 
correlations were found between pest incidence and minimum 
temperature, morning relative humidity, evening relative 
humidity, intensity of rainfall and number of rainy days. 
 
5. Conclusion 
From the present investigation, it can be concluded that 
population of pink bollworm builds up during moderate 

environmental conditions i.e. April and November-December. 
So it is the best time to take preventive measures to keep its 
population in check. Also weather conditions greatly influence 
the population of pink bollworm so regular inspection of the 
pest is necessary. 
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