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ABSTRACT 

 
The study was initiated at Entomological Research Institute, Ayub Agricultural 

Research Institute, Faisalabad, to determine the impact of weather factors in 

population fluctuation of spotted bollworm Earias sp (E. vittella F and E. 

insulana B) during 2009 to 2011. On each spot three pheromone traps each ten 

meters apart were installed in cotton-wheat growing area of Bahawalpur. The 

data on trapped population of spotted bollworm were recorded fortnightly. The 

population of the pest remained present throughout the study years.  However, 

the highest peaks were recorded on 10.11.2009 (14.98/trap), on 5.11.2010 

(33.22/trap) and on 2.8.2011 (5.60/trap) with maximum, minimum, average 

temperatures and RH of 32.73°C, 13.00
o
C, 23.78°C and 66%; 32.47°C, 16.00°C, 

24.24°C and 75% and 4.53°C, 26.27°C, 33.40°C and 79.27%, respectively. None 

of the weather factors showed significant correlation with the pest for 

individual year and on cumulative basis. Maximum temperature during 2009, 

relative humidity during 2010, minimum temperature during 2011 and relative 

humidity on cumulative basis were important resulted in maximum impact i.e. 

8.1, 13.9, 15.9 and 7.0 %, respectively in population fluctuation of the pest.  

 

KEYWARDS: Weather factors; earias species; trapped population; 

Bahawalpur; Punjab; Pakistan. 
 

INTRODUCTION 
 

Spotted bollworm (SBW) Earias species causes extensive damage to 
cotton crop (Gossypium hirsutum L). Its geographical dispersal range is large 
(1). Two Earias species are most economically important i.e. Earias vittella F 
and Earias insulana B. These species cause damage to multiple parts of the 
cotton plant resulting in shedding squares (12-16%), flowers (1-1.3%) and 
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bolls (7-9%) (6). The larvae in early stage enter downward through terminal 
buds of shoots from the growing points. The larvae feed and damage the 
growing vegetative parts which finally lead to flowers and bolls shedding, 
delayed flower formation, early opening of the attacked bolls, tunneling of the 
seeds and weakening and staining of cotton fibers. Like other insects, the 
population of spotted bollworms is monitored by their inherent capacity under 
the influence of various environmental factors. Reproduction and survival are 
influenced by a number of environmental factors such as temperature, day 
length, humidity and rainfall etc. (11). Being cold blooded organisms, the 
effect of temperature on insects largely overwhelms the influence of 
environmental aspects (4). Temperature exerts great impact upon the total 
number of eggs and 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 rains (8). 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 (12). Insects are capable of surviving only within certain 
environmental limits, so one can predict the occurrence of peak activities of a 
given pest through better understanding of preferred environmental factors. 
The present study was therefore undertaken to monitor spotted bollworms 
population and its association with abiotic factors such as minimum, 
maximum and average temperatures, relative humidity (RH %) and rainfall 
(RF mm).  

    

MATERIALS AND METHODS 

 
The study was conducted in the experimental area of Entomological 
Research Institute, Ayub Agricultural Research Institute, Faisalabad to 
determine the impact of weather factors in population fluctuation of spotted 
bollworm Earias sp (E. vittella F and E. insulana B) during 2009 to 2011, 

under cotton-wheat crop rotation eco-system. Male moths of spotted 
bollworm were caught through pheromone traps each installed in the area at 
a distance of 10 meters. Three pheromone traps were installed in total. The 
traps were tied with a rope at 1.22 to 1.52 meters from the ground level on 
bamboo sticks.  For trapping population of the pest, EE/10, 12-16 Ald lure 
was used and the lures were changed at fortnight interval. The data on moths 
trapped were recorded at 15 to 20 days intervals throughout the study period.  
The weather data i.e., maximum temperature, minimum temperature, relative 
humidity and rainfall were got from the ambient observatory at Bahawalpur. 
The data regarding pest population and weather factors were processed for 



Influence of weather factors on the trapped population of spotted bollworm 

J. Agric. Res., 2016, 54(3) 

479 

simple correlation and multiple linear regression analysis of variance with the 
objective to find the role of weather factors on the fluctuation of pest density 
under study.  The data were transformed into square root transformation 
before statistical analysis (M.Stat-C). 
 

RESULTS AND DISCUSSION 
 

Generally speaking, cotton crop passes through two phases (vegetative and 
reproductive). Both these phases are attacked by a number of sucking and 
chewing insect fauna that directly and indirectly affect the crop yield. SBW is 
one of the voracious insects that damage the cotton on vegetative as well as 
reproductive phase. The SBW strongly influence the cotton due to its green 
succulent leaves, twigs, branches, squares and bolls. In addition to this 
strong attraction, the SBW damage varies with the fluctuation in weather 
factors such as temperature (minimum, maximum and average), relative 
humidity (RH) and rainfall. However, temperature increases the egg-laying 
capacity whereas rainfall produced negative impact on egg viability and 
neonate survival. Minimum temperature exerts negative impact that prolongs 
life processes of SBW such fecundity and coloration. Moreover, the pest is 
overwhelmed by relative humidity. 
 

Data (Fig. 1) revealed that the population of spotted bollworm per trap 
remained present throughout the year during 2009 at Bahawalpur ecological 
conditions. However, there were two peaks in the year. The first peak was 
recorded on 13.4.2009 with 1.64 per trap population of spotted bollworm. 
Fluctuation in the population of SBW was observed thereafter till the highest 
peak i.e. 14.98 per trap population of SBW was recorded on 10.11.2009 with 
maximum temperature of 32.73

o
C, minimum of 13.60

o
C, average 

temperature 23.17
o
C with 66 percent RH and 0 mm rainfall. It is clear from 

the results that the month of November is favorable for the nourishment of 
the pest under study.  
 

Data (Fig 2) regarding the population of spotted bollworm during 2010 
revealed that the highest peak was recorded on 5.11.2010 with 33.22 SBW 
per trap at maximum temperature of 32.437

o
C, minimum 16.00

o
C and 

average temperature 24.24
o
C with 75 percent RH.  From these results it is 

again concluded that the month of November is favourable for the pest. 
 

However Data (Fig 3) showed the population of spotted bollworm during 2011 
remained present throughout the years. The population of SBW was 
recorded to be 5.60 per trap at maximum temperature of 40.53

o
C, minimum 

26.27
o
C and average temperature of 33.40

o
C with RH 79.27%. The 

population was  recorded  to  be  0.36 per  trap on 4.01.2011 and decreasing 
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Fig.1. Moth catches of spotted boll worm per trap versus weather factors during 2009 

at Bahawalpur agro-ecosystem. 

 

 
 

Fig. 2. Moth catches of spotted boll worm per trap versus weather factors during 2010 

at Bahawalpur agro-ecosystem. 
 
trend was observed thereafter up to 3.02.2011. The population was 
increased thereafter and reached to a level of 1.93 per trap on 5.3.2011. A 
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decreasing trend was again observed on the subsequent date and then the 
population was increased to a second peak i.e. 5.16 per trap on 4.4.2011. A 
continuous decreasing trend was observed thereafter till 18.6.2011 with 
population of 0.19 per trap. The highest peak with 5.60 per trap was 
observed thereafter on 2.8.2011.  The 4

th
 and 5

th
 peak were observed on 

16.9.2011 and 2.11.2011 with population of 4.58 and 4.22 per trap, 
respectively. It is difficult to draw some conclusion from these results due to 
variation in population and weather factors. 
 

 
 

Fig. 3. Moth catches of spotted boll worm per trap versus weather factors 

during 2011 at Bahawalpur agro-ecosystem. 
 

The results (Table 1) reveal that all the weather factors individually and on 
cumulative basis during all the study years showed non-significant correlation 
with the trapped population of spotted bollworm. The multiple linear 
regression analysis of variance during 2009 (Table 2) reveal that minimum 
temperature had maximum impact i.e., 8.1 percent followed by average 
temperature with 5.4 percent impact. The cumulative 100 R

2
 was found to be  

14.7. 
 
Table 1. Correlation coefficients (r) between trapped population of spotted bollworm and 

weather factors during various study years. 
 

Year Temperature 
o
 C RH (%) RF (mm) 

 Maximum Minimum Average   

2009 -0.098±0.672 -0.185±1.054 -0.159±0.618 -0.158±0.392 -0.201±1.423 

2010 -0.066±0.733 -0.134±0.770 -0.040±0.770 0.244±0.495 -0.310±0.286 

2011 0.292±0.770 0.382±1.070 0.329±0.696 0.408±0.352 0.391±1.785 

Cumulative -0.002±0.722 0.010±1.087 0.046±0.697 0.182±0.425 -0.135±1.833 
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Table 2.  Multiple linear regression analysis of variance showing impact of weather factors on 

trapped population of spotted bollworm during 2009. 
 

Regression Equation R
2
 100 R

2
 Impact SE P. value F. ratio 

Y=2.0319-0.1229X1 0.010 1.0 1.0 0.098 0.647 0.22 

Y=1.278+0.926X1-0.697X2 0.091 9.1 8.1 0.823 0.365 1.05 

Y=1.518+2.302X1-0.323X2-
2.123X3 

0.145 14.5 5.4 0.818 0.360 0.41 

Y=2.419+2.330X1-0.378X2-
2.107X3+0.106X4 

0.146 14.6 0.1 0.839 0.532 1.13 

Y=2.447+2.259X1-0.361X2-
2.062X3+0.134X4-0.0185X5 

0.147 14.7 0.1 0.861 0.687 0.62 

 

The results (Table 3) during 2010 reveal that relative humidity exerted 
maximum impact i.e. 13.9 percent in per unit deviation of the pest followed by 
average temperature and rainfall with 6.7 and 6.6 percent impact, 
respectively. None of the factor was found to have significant impact 
therefore all the regression models showed non-significant role on pest 
population fluctuation. The overall impact of the factors when computed 
cumulatively resulted in 27.8 percent role in pest fluctuation. The results 
(Table 4) reveal that minimum temperature showed maximum impact i.e. 
15.9 percent in per unit change of the pest followed by average temperature 
and maximum temperature with 14.9 and 8.5 percent impact, respectively. 
 

Table 3. Multiple linear regression analysis of variance showing impact of weather factors on 

trapped population of spotted bollworm during 2010. 
 

Regression equation R
2
 100 R

2
 Impact SE P. value F. ratio 

Y=2.4349-0.1418X1 0.004 0.4 0.4 1.563 0.757 0.10 

Y=2.8773-0.307X1+0.123X2 0.006 0.6 0.2 1.593 0.938 0.06 

Y=1.4526+1.055X1-0.442X2-
1.782X3 

0.073 7.3 0.7 1.582 0.671 0.52 

Y=14.226+2.712X1-0.363X2-
2.48X3+1.523X4 

0.212 21.2 13.9 1.492 0.313 1.28 

Y=6.780+0.931X1+0.569X2-
1.789X3+1.054X4-0.276X5 

0.278 27.2 6.6 1.471 0.275 1.39 

 

The R
2
 value was recorded to be 0.430 when the effect of all the weather 

factors was computed together.  Furthermore, regression equations in M2, 
M3, M4 and M5 were found to be good fitted. The response of minimum 
temperature was recorded to be significant and positive in all the above 
mentioned four models whereas average temperature showed negative and 
significant response in model 3, 4 and 5.  The results on cumulative basis 
(Table 5) reveal that relative humidity was important factor showing 7.0 
percent impact followed by average temperature with 5.4 percent impact. All 
the regression models were not good fitted.  However, average temperature 
in model 3, 4 and 5 showed negative and significant response whereas 
relative humidity in M4 and M5 had positive and significant effect in 
fluctuation of the pest.  
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Table 4. Multiple linear regression analysis of variance showing impact of weather factors on 

trapped population of spotted bollworm during 2011. 

 

Regression equation R
2
 100 R

2
 Impact SE P F 

Y=0.363+0.196X1 (M1) 0.085 8.5 8.5 0.519 0.166 2.05 

*Y=3.289-0.853X1+0.754*X2 (M2) 0.244 24.4 15.9 0.483 0.052 3.39 

**Y=7.541+5.926X1+5.034**X2-14.01*X3 

(M3) 
0.393 39.3 14.9 0.443 0.016 4.32 

*Y=4.478+6.555*X1+5.123**X2-
15.018*X3+0.405X4 (M4) 

0.408 40.8 1.5 0.450 0.033 3.27 

*Y=5.416+6.676*X1+4.924*X2-
14.748*X3+0.157X4+0.0596X5 (M5) 

0.430 43.0 2.2 0.453 0.05 1.72 

 

Table 5. Multiple linear regression analysis of variance showing impact of weather factors on 

trapped population of spotted bollworm on cumulative basis. 

 

Regression Equation R
2
 100 R

2
 Impact SE P F 

Y=1.488-0.00353X1 (M1) 0.000 0.00 0.00 1.050 0.983 000 

Y=1.837-0.125X1+0.0873X2 (M2) 0.001 0.1 0.1 1.057 0.962 0.04 

Y=1.326+1.003X1+0.413X2-
1.686*X3 (M3) 

0.055 5.5 5.4 1.035 0.278 1.31 

Y=7.416+1.650X1-0.116X2-
1.873*X3+0.954*X4 (M4) 

0.125 12.5 7.0 1.004 0.059 2.39 

Y=6.020+1.149X1+0.122X2-
1.657*X3+0.917*X4-0.096X5 (M5) 

0.142 14.2 1.7 1.001 0.065 2.19 

 

Where: 
 

 X1 = Maximum temperature °C    X2 = Minimum temperature °C 
 X3 = Average temperature °C      X4 = Relative humidity (%)   
 X5 = Rainfall (mm)        R

2 
= Coefficient of determination 

 

Previous scientists (7) forecasted a model on three years moth data that in 
1998, the peak population was found in 2

nd
 week of August while 2

nd
 on 1

st
 

week of September and 3
rd
 on last of September. However, the population 

intensity and frequency was increased in 1999, whereas population level 
decreased markedly in 2000. Baloch (4) found the results that are in 
consonance with ours. The results depicted that peak population in August 
(1

st
 week), 2

nd
 peak about 20 days later and 3

rd
 peak in mid-September. 

Among weather factors, temperature gave a significant and positive 
affect/correlation on population fluctuation and damage severity (2) whereas 
humidity and rainfall exerted negative impact. Hameed and Sajjad (7) studied 
forecasting of spotted bollworm (Earias vitella) (Lepidoptera: Noctuidae) 
where during the first peak in the moth population occurred in the 2

nd
 week of 

August, the second peak in the 1
st
 week of September and the 3

rd
 peak in the 

last week of September. Population trends increased abruptly in July and 
1

st
 week of August, 2

nd
 peak in the 1

st
 week of September and the 3

rd
 peak in 

the last week of September. Naik et al. (9) reported peak catches of E. vitella 
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in the last week of September, November and third week of December which 
are in agreement with the present findings. Aziz et al. (2) studied role of 
different weather factors on fluctuation of fruit and shoot infestation of 
spotted bollworms, Earias spp where maximum, minimum and average 
temperatures showed a positive role; whereas, the relative humidity and 
rainfall had negative correlation on the fruit infestation. The result on 
correlation coefficient between trap catches of E. vitella and weather showed 
no significant relationship existed with moth catches and rainfall, wind speed, 
sunshine, morning and evening relative humidity of current week which 
agreed with findings of Naik et al. (9) who reported that no significant 
correlation existed between moth catches and rainfall relative humidity, wind 
speed, sunshine hours. The present findings of significantly positive 
correlation of moth catches with maximum and minimum temperature which 
contrasted with Patil et al. (10) who observed that relationship between the 
trap catches and maximum and minimum temperature were negatively and 
significantly correlated. These variations might be due to the different locality 
and ecological factors. 

 

CONCLUSION 
 

It is concluded that the insect remained consistent/present throughout the 
study period so traps helpful not only for monitoring but for population 
suppression. That’s why forecasting models are useful against the insects 
that spends life period by damaging the host crop at vegetative and 
reproductive phase. Furthermore, such models warns us to monitor the crop 
under the optimum set of environmental conditions so that we might be 
saved from future losses as well as threats of food safety and security. 
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