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ABSTRACT 

Population of Helicoverpa armigera was monitored during the year 2004 to 
2006 through pheromone traps by selecting five agro-ecological sites in 
district Multan, Pakistan i.e. cotton grown in river belt (S1), cotton grown in 
area surrounded by vegetables (S2), cotton grown in areas surrounded by 
orchards (S3), forest (S4) and cotton grown in cotton belt i.e. clean cultivation 
(S5). The impact of weather factors on population fluctuation of the pests was 
determined. The moth capture was the highest at S1 during 2004 (0.80/trap) 
and 2006 (1.17), while during 2005, S5 captured the maximum number of 
moths catches (0.50). On an average, maximum moths (0.79/trap) were caught 
from S1 and minimum from S3 (0.24/trap) while S5, S2 and S4 showed 0.25, 
0.29 and 0.35 moths per trap, respectively. Minimum temperature showed 
significantly positive correlation with moth population at S5 during 2004. 
Minimum temperature with positive impact and maximum temperature with 
negative impact showed maximum contribution (15.6%) in population 
fluctuation of H. armigera at S2 during 2005. Overall analysis of three year 
data showed that minimum temperature exerted more contribution (1.74%) in 
population fluctuation of the pest followed by rainfall (1.37%), relative 
humidity (0.27%), maximum temperature (0.23%) and average temperature 
(0.61%).  
 
KEYWORDS: Helicoverpa armigera; ecosystems; climate; Pakistan.  

 
INTRODUCTION 

 
Helicoverpa armigera (Lepidoptera: Noctuidae) is very important cotton pest. 
It has become potential threat to cotton production in Pakistan. Crop failure 
during the last a few years demands intensive and in-depth studies on the 
behaviour of important insect pests of cotton particularly H. armigera. 
Mustafa (9) reported the highest moth population of H. armigera during the 
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month of April and the second highest peak during October in district Multan.  
Jagginavar et al. (6) observed the peak activity of this pest during January 
and February, 2003, whereas Aheer et al. (1) observed moth population 
under Bahawalpur ecological conditions in July to December and March to 
May during 2005, while during 2006, the moth appeared from February to 
July and October to December with a peak on April 3. They further reported 
that minimum temperature contributed maximum (4.69%) in population 
fluctuation of trapped moths of H. armigera followed by relative humidity 
(2.46%), maximum temperature (1.91%) and rainfall (0.99%). 
 
The pest population has the tendency to fluctuate as a result of its inherent 
characteristics influenced by the environmental factors. Khan et al. (7) 
reported that infestation of H. armigera was influenced positively by 
temperature and relative humidity and negatively by rainfall. Temperature is 
the main factor that affects diapause of H. armigera in cotton growing areas 
(8). Ali et al. (2) reported that relative humidity contributed maximum (8.93%) 
to fluctuation of trapped population of H. armigera followed by maximum 
temperature (5.7%), rainfall (1.63%), average temperature (0.74%) and 
minimum temperature (0.56%) under Faisalabad ecological conditions. They 
further reported that vegetable site showed maximum moth catches 
(0.54/trap/fortnight) followed by orchards (0.29), forest (0.19), river (0.15) 
and clean cultivation (0.12).  
 

Vaishampayan (13) reported negative but non-significant correlation 
between temperature and catches of H. armigera in pheromone traps. He 
further noted that optimal temperature for larval development in H. armigera 
was 22ºC and rainfall and relative humidity were unfavorable to the 
population build up of H. armigera. H. armigera was reported to be the best 
associated with minimum temperature (6). Dry and hot weather from June to 
August and poor crop structure have also been reported to be the main 
causes of high pest population (5). An increase in rainfall time of one day 
would decrease 4.05 percent cotton yield (3). Dhaliwal et al. (4) reported that 
prevalence of maximum temperature (25-30oC), minimum temperature (15-
20oC), high morning relative humidity (>90%) and no rainfall resulted in 
maximum number of moth catches. 
 
The present study was conducted to monitor moth population of H. armigera 
at different cotton based agro-ecological sites and to determine the effect of 
key environmental factors on population fluctuation of the pest.  

 
MATERIALS AND METHODS 
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This study was conducted in various cotton-based agro-ecological sites of 
district Multan, Punjab, Pakistan during 2004-2006. The area is plain, at 
altitude 121m, latitude 30-12°N and longitude 71-30°E (11). The summer is 
very hot and winter is cold. Mean maximum temperature in summer is 
37+1oC with minimum of 22+1oC. The highest temperature could reach 
50+1oC. Annual rainfall is less than 400-mm. Dust storms are frequent from 
April to May. Frost may occur intermittently for a week or two during 
December and January (10). In this study, population of H. armigera was 
monitored through pheromone traps by selecting five agro-ecological sites 
such as cotton grown in the river belt (S1), cotton grown in areas surrounded 
by vegetables (S2), orchards (S3), forest (S4) and  cotton grown in cotton 
belt i.e. clean cultivation (S5) in district Multan. Three spots in each site were 
selected.  
 
Three pheromone traps were installed in cotton fields at each spot at a 
height of 150cm. The distance among traps was 10m. The moth population 
of H. armigera was recorded at 15 to 30 days interval. The lure capsules 
{(Z11, Z9) 16Al hexadacanal} and toxicant strips (dichlorvos 20%) were 
changed at the time of each observation. The data on moth catches were 
recorded from September 01, 2004 to December 18, 2006 and analyzed 
statistically to determine the significance among various agro-ecological 
sites. The data on temperature and relative humidity were recorded daily 
from the field area of each site with the help of thermo-hygrometer at 6 am 
(as minimum) and 1 pm. (as maximum). The data on rainfall were collected 
from the nearest observatory. The data on moth catches and weather 
factors were computed for simple correlations and multiple linear regression 
analysis alongwith coefficient of determination (R2) for each factor and in 
their different combinations. The percent role of each weather factor was 
calculated with the following formula (2). 
 

100R2 X2-100R2 X1 = Actual role of X2 in percent 
100R2 X3-100R2 X2 = Actual role of X3 in percent and so on 

 
   RESULTS AND DISSCUSSION 
 
Monitoring of H. armigera population 
 
The results (Fig. 1) show that moths appeared on September 01, 2004 and 
reached the peak (0.66 moths/trap/period) on October 01 followed by 0.51, 
0.46 and 0.35 moths per trap on the subsequent observations. The second 
peak was observed on December 30, 2004 i.e., 0.20 moth per trap during 
2005. There were two appearance periods i.e., January 15 to April 25 and 
July 5 to November 6. The peak was observed during 4th week of July 
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(1.71/trap) at an average temperature of 33.48 °C and RH 89.82 percent. 
These findings are not in conformity with those of Mustafa (9) who found the 
highest moths population in the month of April and followed by month of 
August. During 2006, moth population appeared  during 2nd week of 
February (0.13/trap) and was increased to its maximum  (3.29/trap)  during  
3rd week of  

 
April with average temperature of 28.88ºC and RH 49.38 percent. This 
population decreased thereafter and reached to zero on 3rd week of June. 
The population again appeared during 3rd week of September and reached 
to its 2nd peak (0.62/trap) during October 18, 2006 at average temperature of 
29.40ºC and RH 77.77 percent. The decreasing trend was observed 
thereafter on subsequent dates of observation. From the results, it was 
observed that there were two appearance periods i.e. February to June and 
September to December. The month of April proved to be favourable for 
development of the pest. Mustafa (9) has reported similar findings. 
 
The results (Table 1) further revealed that during 2004, river site (S1) 
showed maximum moth (0.80/trap) against the minimum (0.07/trap) in forest 
site (S4). During 2005, clean cultivation site (S5) showed maximum 
population of moths (0.50/trap), followed by forest (0.44), river (0.49) and 
vegetable sites (0.37).  
 
Table 1. Moth catches of Helicoverpa armigera per trap during different years at 

various agro-ecological sites. 
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Years Name of site 
2004 2005 2006 

Average 

River (S1) 0.80 0.40 1.17 0.79 
Vegetables (S2) 0.12 0.37 0.40 0.29 
Orchards (S3) 0.32 0.21 0.20 0.24 
Forest (S4) 0.07 0.44 0.54 0.35 
Clean cultivation (S5) 0.11 0.50 0.14 0.25 

During 2006, river site showed maximum moth population (1.17/trap) 
followed by forest (0.54), vegetables (0.40), orchards (0.20) and clean 
cultivation (0.14). On an average, river site (S1) showed maximum moth 
catches (0.79/trap) followed by forest (0.35/trap), vegetables (0.29/trap) and 
clean cultivation (0.25/trap) (Table 1). Orchard site showed minimum moths 
(0.24/trap).   

 
Correlation between moth population of H. armigera 
and weather factors   
 
During 2004, minimum temperature showed significant and positive 
correlation with the pest  population  at  clean  cultivation  site  (Table 2). 
The  
 
Table 2. Correlation coefficients between moth populations of Helicoverpa armigera 

and weather factors at various agro-ecological sites (2004-2006).  
 

 2004 2005 
Name of site Temperature oC R.H. 

(%) 
R.F. 

(mm) 
Temperature oC R.H. 

(%) 
 

R.F. 
(mm) 

 Max Min Av.   Max Min Av.   
River (S1) -0.053 -0.090 -0.004 -0.295 -0.146 -0.048 0.037 -0.023 -0.100 -0.223 
Vegetable (S2) 0.028 0.064 0.140 -0.281 -0.021 0.262 0.039 0.223 -0.160 -0.013 
Orchards (S3) 0.172 0.297 0.217 -0.327 -0.045 0.148 0.093 0.170 0.215 -0.134 
Forest (S4) 0.00 0.00 0.00 0.00 0.00 0.117 0.081 0.165 0.014 -0.011 
Clean 
cultivation 
(S5) 

0.249 0.382 
* 

0.342 -0.099 0.181 0.283 0.197 0.256 0.213 -0.302 

 2006      
 Temperature oC R.H. 

(%) 
R.F. 

(mm) 
     

 Max Min Av.        
River (S1) 0.065 -0.028 0.018 -0.230 -0.108      
Vegetable (S2) 0.153 0.078 0.116 -0.202 0.058      
Orchards (S3) 0.087 0.035 0.063 -0.140 0.019      
Forest (S4) 0.064 -0.008 0.028 -0.115 -0.052      
Clean 
cultivation 
(S5) 

0.058 0.054 0.059 -0.072 0.104      

*Significant at P < 0.05. 
 

present findings can partially be compared with those of KongMing and 
Yuyuan (8) who reported that temperature is the main factor that affects 
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diapause of H. armigera in cotton growing areas. However, Vaishampayan 
(13) reported negative and non-significant correlation between temperature 
and catches of H. armigera in pheromone traps. Similarly Jagginavar et al. 
(6) found significant correlation between minimum temperature and moth 
population of H. armigera. The present findings are also in partial agreement 
with those of Khan et al. (7) where temperature was positively correlated 
with infestation of H. armigera in cotton. The data of two years (2005 and 
2006) reveal that all weather factors showed non-significant correlation with 
the moth population of H. armigera. These findings are not in conformity with 
those of Vaishampayan (13) who reported that rainfall and relative humidity 
were unfavorable to the population build up of H. armigera. According to 
Dhaliwal et al. (4) no rainfall resulted in maximum number of moth catches 
while excessive rainfall was negatively correlated with low number of moth 
catches. 
 

Multiple linear regression models between weather 
factors and moth population of H. armigera 
 
During 2004, maximum, minimum and average temperatures exerted 
significant impact on the moth population of the pest in river site showing 
26.3 percent role of these factors when  computed together  (Table 3).  The 
100 R2  
 
Table 3. Multiple regression models alongwith coefficients of determinants between 

weather factors and moth population of Helicoverpa Armigera at various 
sites during 2004.  

 

Name of 
site 

Regression equation R2 100-R2 

(%) 
Role of 

individual 
factor (%) 

River Y=1.3764–0.0527 x1 0.003 0.3 0.3 x1 
 Y=1.2046–0.0270 x1 –0.0591 x2 0.008 0.8 0.5 x2 
** Y=2.0508–1.5670** x1-1.1611** 

     x2+2.5467**x3 
0.263 26.3 25.5 x3 

** Y=7.7445–1.6200**x1–1.3481** 
     x2 + 2.6245**x3-0.5501** x4 

0.449 44.9 18.6 x4 

** Y=7.9113–1.6561** x1–1.3749** 
     x2+2.6634**x3– 0.5616** x4+0.0709x5 

0.451 45.1 0.2 x5 

Vegetables Y=0.7726+0.0028x1 0.001 0.1 0.1 x1 
 Y=0.6944+0.0039x1+0.0166x2 0.005 0.5 0.4 x2 
 Y=1.8222+0.0038x1–0.0254x2+0.1004               

x3 
0.031 3.1 2.6 x3 

 Y=1.8222+0.0038x1–0.0254x2–0.0347 
     x3-0.12498 x4 

0.085 8.5 5.4 x4 

 Y=1.7836+0.0045 x1 -0.0249 x2+0.0383 
     x3-0.1222 x4 -0.0108 x5 

0.085 8.5 0.0 x5 
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Orchards Y=0.5967+0.0511 x1 0.030 3.0 3.0 x1 
 Y=0.4916–0.0199 x1+0.1211x2 0.091 9.1 6.1 x2 
 Y=1.9032+0.0124 x1+0.4831x2–0.6301x3 0.167 16.7 7.6 x3 
 Y=6.7614–0.0861x1+0.6502x2–0.8927 

     x3–0.4183 x4 
0.324 32.4 15.7 x4 

 Y=6.5682–0.0910 x1+0.6488x2–0.8472 
     x3–0.4046 x4–0.1447 x5 

0.338 33.8 1.4 x5 

Forest Y=0.7099+0.0000 x1  0.000 0.00 0.0 x1 
 Y=0.7099+0.0000 x1–0.0000 x2 0.000 0.00 0.0 x2 
 Y=0.7098+0.0003 x1+0.0001x2–0.0004 x3 0.004 0.4 0.4 x3 
 Y=0.7092+0.0004 x1+0.0001x2-0.0005 

     x3+0.0004 x4   
0.005 0.5 0.1 x4 

 Y=Not possible to develop regression 
     equation. 

- 0.00 0.0 x5 

Clean 
cultivation 

Y=0.347 + 0.077x1 0.062 6.2 6.2 x1 

 Y= 0.9885 – 0.1102 x1 + 0.0916 x2 0.176 17.6 11.4 x2 
 Y=1.0163–0.0882 x1+0.1177x2–0.0491x3 0.177 17.7 0.1 x3 
 Y=.0312–0.0859 x1+0.1178 x2–0.0515 

     x3–0.0018 x4 
0.177 17.7 0.0 x4 

 Y=1.0164–0.0987x1+0.1043x2–0.0238 
     x3–0.0020 x4 + 0.111x5 

0.178 17.8 0.1 x5 

X1=Maximum temperature ºC, R2 = Coefficient of determination, 
X2 = Minimum temperature ºC, X3 = Average temperature ºC, X4 = RH (%), X5 = RF (mm) 
 
value increased to 44.9 percent when effect of relative humidity was added. 
With the addition of rainfall, the effect was observed to be 45.1 percent. The 
weather factors did not show significant role in population of moths of H. 
armigera in vegetables, orchards, forest and clean cultivation sites. 
Temperatures and relative humidity were the important factors and played 
maximum and significant role in population fluctuation at river site (8,12).  
 
During 2005, all weather factors showed non-significant role in fluctuation of 
moth population of the pest in all selected sites except vegetable site, where 
minimum temperature played 6.9 percent role in moth catches which was 
non-significant (Table 4). This role was increased upto 22.5 percent when 
effect of maximum and minimum temperatures was computed together. It 
further increased and reached to maximum (34.4%) when effect of all factors 
was computed together. Maximum temperature played a significant and 
negative role in all the models ((8,12). 
 
During 2006, all factors exerted non-significant effect on moth catches at all 
the sites except river site where maximum and minimum temperatures had 
some significant role on moth catches when computed together (Table 5). 
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The contribution of weather factors in moth catches was recorded to be 
10.5, 7.6, 10.3, 5.0 and 2.1 percent in case of river, vegetables, orchards, 
forest and clean cultivation sites, respectively when effect of all these factors 
was computed together. 
 
All weather factors, alone or in combination, did not show significant effect 
on the moth catches during 2004 and 2005 but during 2006, maximum 
temperature showed significant and positive impact with the addition of 
effect of minimum temperature (Table 6). All other factors showed non-
significant effect in other regression models. However, 100 R2 values were 
calculated to be 5.3, 1.7 and 4.0 percent for 2004, 2005 and 2006, 
respectively when effect of all factors was computed together. 
Table 4.  Multiple regression models alongwith coefficients of determinants between 

weather factors and moth population of Helicoverpa armigera  at various 
sites during 2005.  

 
Name of 
site 

Regression equation R2 100-
R2 

(%) 

Role of 
individual 
factor (%) 

River Y=1.7191–0.0819x1  0.002 0.2 0.2 x1 
 Y=-3.9121–1.0566 x1+1.7112 x2 0.052 5.2 5.0 x2 
 Y=-3.0451–0.2319x1+2.5103 x2–1.7624x3 0.057 5.7 0.5 x3 
 Y=2.9717+0.1186x1+2.6041x2–02.3915 

    x3–0.5302x4 
0.065 6.5 0.8 x4 

 Y=21.7747+2.2790x1+2.0471x2–5.1721 
    x3–1.6069x4–0.3392x5 

 

0.127 12.7 6.2 x5 

Vegetables Y=0.6260+0.0635x1  0.069 6.9 6.9 x1 
** Y=1.6016+0.2375**x1–0.3085**x2 0.225 22.5 15.6 x2 
** Y=1.0752–0.2573 x1–0.710**x2+0.9728*x3                                               0.323 32.3 9.8 x3 
** Y=1.8764–0.2168x1–0.6988**x2+0.8943* 

     x3–0.0710x4 
0.330 33.0 0.7 x4 

** Y=3.2079–0.0293x1–0.6580**x2+0.5850 
     x3–0.1541x4–0.0232x5 

 

0.344 34.4 1.7 x5 

Orchards Y=0.7137+0.0233x1 0.022 2.2 2.2 x1 
 Y=0.7705+0.0307x1–0.0163 x2  0.023 2.3 0.1 x2 
 Y=0.9897+0.0260x1–0.1514x2+0.1147x3  0.068 6.8 4.5 x3 
 Y=0.1562+0.0270x1–0.0922x2+0.0960x3 

+0.0991x4 
0.138 13.8 7.0 x4 

 Y=-0.0604+0.0290x1–0.1010x2+0.0966x3+ 
0.0936x4–0.0034 x5 

 

0.139 13.9 0.1 x5 

Forest Y=0.7889+0.0228x1 0.014 1.4 1.4 x1 
 Y=0.8459+0.0306x1–0.0166x2 0.015 1.5 0.1 x2 
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 Y=1.1978–0.0218x1–0.4127* x2+ 0.4274*x3 0.124 12.4 10.9 x3 
 Y=2.4249–0.0273x1-0.5274*x2+0.5117* 

    x3–0.1070x4 
0.138 13.8 1.4 x4 

 Y=3.7176–0.0185x1–0.6911*x2+0.6052* 
    x3–0.1978x4–0.0210x5 
 

0.156 15.6 1.8 x5 

Clean 
Cultivation 

Y=0.6104+0.0796x1   0.080 8.0 8.0 x1 

 Y=1.1934+0.1891x1– 0.1855 x2 0.107 10.7 2.7 x2 
 Y=1.3160–0.1664x1–0.7926 x2+0.9638x3 0.142 14.2 3.5 x3 
 Y=0.0693–0.1615x1–0.7500x2+0.9428 

x3+0.1213 x4 
0.207 20.7 6.5 x4 

* Y=2.0557–0.0400x1–1.0442*x2+0.9786 
x3+0.0260x4–0.0649* x5 

0.312 31.2 10.5 x5 

X1 = Maximum temperature ºC, R2 = Coefficient of determinants, X2 = Minimum temperature 
ºC. X3 = Average temperature ºC, X4 = Relative humidity (%), X5 = Railfall (mm) 
Table 5. Multiple linear regression models alongwith coefficients of determinants 

between weather factors and moth population of Helicoverpa armigera at 
various sites during 2006. 

 
Name of 
site 

Regression equation R2 100- 
R2 

(%) 

Role of 
individual 
Factor(%) 

River Y= 0.4182+0.1225x1  0.004 0.4 0.4 x1  
 Y=-3.4346+1.6647* x1–1.1229*x2  0.081 8.1 7.7 x2  
 Y=-3.4448+1.5678x1–1.2006x2+0.1786x3  0.082 8.2 0.1 x3  
 Y=4.4612+0.2792x1–0.9153x2+0.5871 

    x3–0.4527x4 
0.105 10.5 2.3 x4 

 Y=4.4589+0.2788x1–0.9133x2+0.5858 
     x3–0.4522x4 –0.0010x5 
 

0.105 10.5 0.0 x5 

Vegetables Y=0.2585+0.1024x1  0.023 2.3 2.36 x1 
 Y=0.7012+0.4860x1–0.2785x2  0.064 6.4 4.1 x2 
 Y=0.7450+0.6104x1–0.1990x2–0.1999 x3  0.064 6.4 0.0 x3 
 Y=0.3287+0.4898x1–0.2229x2– 

    0.0872x3–0.0228x4  
0.064 6.4 0.0 x4 

  Y=0.5047+0.6567x1–0.2156x2–    
    0.2541x3–0.0244 x4+0.0346 x5   

0.076 7.6 1.2 x5 

Orchards Y=0.3750+0.0728x1  0.031 3.1 3.1 x1 
 Y=0.0244+0.2180x1–0.1089x2  0.053 5.3 2.2 x2 
 Y=0.0275+0.2135x1–0.1111x2+ 0.0064 x3  0.053 5.3 0.0 x3 
 Y=2.4036–0.3312x1–0.1349x2+0.3899 

    x3–0.1303x4 
0.089 8.9 3.6 x4  

 Y=2.3305–0.2659x1–0.1469x2+0.3370 
    x3–0.1323 x4+0.0268x5  
 

0.103 10.3 1.4 x5 

Forest Y=0.6256 + 0.0479 x1  0.004 0.4 0.4 x1 
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 Y=0.5286+0.5109 x1–0.3376 x2  0.049 4.9 4.5 x2 
 Y=0.5361+0.5381x1–0.3184x2–0.0457 x3  0.049 4.9 0.0 x3 
 Y=-1.2357+0.7367x1–0.2808x2–0.2282 

     X3+0.0383x4  
0.050 5.0 0.0 x4 

 Y=-1.2602+0.7585x1–0.2808 
      x2–0.2490x3+0.0381x4+0.0048x5  
 

0.050 5.0 0.0 x5 

Clean 
cultivation 

Y=0.6779+0.0172x1  0.003 0.3 0.3 x1 

 Y=0.6768+0.0177x1–0.0003 x2  0.003 0.3 0.0 x2 
 Y=0.7045–0.0794x1–0.0674x2+0.1616 x3  0.005 0.5 0.2 x3 
 Y=1.4412–0.2801x1–0.0989x2+0.3373        

x3–0.0403x4  
0.011 1.1 0.6 x4 

 Y=1.3684–0.2899x1–0.0940x2+ 
    0.2652x3–0.0409x4+0.0140x5  

0.021 2.1 1.0 x5 

X1 = Maximum temperature ºC, R2 = Coefficient of determination, X2 = Minimum temperature 
ºC, X3 = Average temperature ºC, X4 = Relative humidity (%), X5 = Rainfall (%) 
Table 6. Multiple regression models alongwith coefficient of determinants between 

weather factors and moth population of Helicoverpa armigera in various 
districts of the Punjab during the years 2004, 2005 and 2006.  

 
Year Regression equation R2 100-R2 

(%) 
Role of 
individual 
factor (%) 

2004 Y=0.7812+ 0.0122 x1  0.002 0.2 0.2 x1 
 Y=0.6371+0.0030x1+0.0464x2  0.019 1.9 1.7 x2 
 Y=0.7349+0.0035x1+0.0696x2– 0.0492 x3  0.020 2.0 0.1 x3 
 Y=0.9386+0.0025x1+0.0712x2–0.0492 

     X3–0.0182 x4  
0.022 2.2 0.2 x4 

 Y=0.7611–0.0046x1+0.0783**x2–0.0030 
     X3–0.0070x4 –0.0339 x5 
 

0.053 5.3 3.1 x5 

2005 Y=0.9643+0.0041x1  0.000 0.00 0.00 x1 
 Y=0.2832–0.0986x1+0.2023 x2  0.006 0.6 0.6 x2 
 Y=0.3652–0.1175x1+0.1139 x2+0.1002 x3  0.007 0.7 0.1 x3 
 Y=-0.1320–0.1179x1+0.1330x2+0.0948 

      x3+ 0.0461 x4 
0.008 0.8 0.1 x4 

 Y=1.4996–0.0736x1–0.0506x2+0.1354 
     X3– 0.0493 x4–0.0520x5 
 

0.017 1.7 0.9 x5 

2006 Y=0.4712+0.0725x1  0.005 0.5 0.5 x1 
* Y=0.6967+0.5433**x1–0.3448x2  0.034 3.4 2.9 x2 
* Y=0.7401+0.6664x1– 0.2663x2–0.1976x3  0.034 3.4 0.0 x3 
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* Y=1.2632+0.2693x1–0.2484x2+0.0294 
     X3– 0.1132 x4  

0.039 3.9 0.5 x4 

 Y=1.2632+0.2880x1–0.2641x2+0.0238 
     X3– 0.1166 x4+0.0128x5 

0.040 4.0 0.1 x5 

X1 = Maximum temperature ºC, R2 = Coefficient of determination, X2 = Minimum temperature 
ºC, X3 = Average temperature ºC, X4 = RH (%), X5 = RF (%) 
 
Individual role of weather factors in population fluctuation of 
H. armigera  

 
On average basis percent (2004 to 2006) maximum temperature contributed 
1.74 percent role in population fluctuation of H. armigera followed by rainfall 
(1.37%) and relative humidity (0.27%) (Fig.2). Minimum temperature and 
average temperature contributed 0.23 percent and 0.06 percent role in 
population fluctuation of the pest, respectively. 

 
 
 

 
 
Fig 2. Overall individual role (%) of weather factors in 

luctuation of trapped moths of H. armigera. 
(average of three years 2004 to 2006). X1 = 
Maximum temperature oC X2 = Minimum 
temperature oC, X3 = Average temperature oC, X4 = 
Relative humidity (%), X5 = Rainfall (mm) 

 
ACKNOWLEDGEMENT 

 
The present project was funded by Govt. of Punjab, Pakistan. The authors 
are thankful to Dr. Xinzhi Ni, Research Entomologist, USDA Florida, USA for 
critically review of this manuscript.  
 



A. Amjad et al.  

J. Agric. Res., 2011, 49(1) 

48 

REFERENCES 
 
1. Aheer, G.M., A. Ali and M. Akram. 2009. Effect of weather factors on 

populations of  Helicoverpa armigera moths at cotton-based agro-
ecological sites (Bahawalpur).  Entomol. Res. 39 (1): 36-42. 

2. Ali, A., G. M. Aheer, M. Ashfaq and M. Akram. 2008. Influence of 
weather on the moth catches of Helicoverpa armigera at various cotton 
based agro-ecological sites (Faisalabad). Pak. Entomol. 30(1): 65-72. 

3. Balasubramanian, G., M. Balasubramanian and R. Kulandaivelu. 1981. 
Prediction of bollworm’s damage in cotton in relation to weather 
factors. Madras  Agric. J. 68 (10): 657-659. 

4. Dhaliwal, L.K., B.S. Kooner, A.S. Sohi and J. Singh. 2007. Incidence of 
Helicoverpa armigera in relation to meteorological parameters under 
Punjab conditions. Interaction of weather in crops/animals. Second 
National Seminar. www.agrimetassociation.com 

5. Han, M.H. 2000. Regularity and the major effecting factors of the 
occurrence Heliothis armigera (Hübner) in the South East coastal 
region cotton farm.  Zhejiang Nongye Kexue. 1:37-40. 

6. Jagginavar, S.B., H. Venkatesh, A.P. Biradar and N.D. Sunita. 2007. 
Influence of meteorological variables on major pest complex monitored 
through light trap in dry land ecosystem. Interaction of Weather in 
Crops/Animals. Second National Seminar. 
www.agrimetassociation.com  

7. Khan, S. B., M. Afzal and M. A. Murtaza. 2003. Effect of abiotic  factors 
against the infestation of American bollworm (Heliothis armigera  Hub.) 
on different varieties of cotton under unsprayed conditions. J. Biol. Sci. 
3(1):82-85. 

8. KongMing, W. and G. Yuyuan. 1995. Inducing factors of pupal 
diapause in Helicoverpa armigera. Acta Phytopathology Sinica. 
22:331-336. 

9. Mustafa, G. 2004. Monitoring and management of Helicoverpa 
armigera (Hübner) in some cotton based cropping system. Ph.D. 
Thesis, Department of Agricultural Entomology, Univ. Agric., 
Faisalabad. Pakistan, Pp. 152. 

10. Mushtaq, M. 1998. Some studies on host plant resistance against 
whitefly, Bemisia tabaci (Genn.) in Punjab, Pakistan. Ph.D. Thesis, 
Department of AgriculturalEntomology, Univ. Agric., Faisalabad. 
Pakistan. Pp. 216. 

11. Riaz, M. 1998. Taxonomic studies of Tephritidae (Diptera) of Pakistan. 
Ph.D.  Thesis, Department of Agricultural Entomology, Univ. Agric., 
Faisalabad, Pakistan. Pp. 215. 



Effect of weather factors on H. armigera in cotton 

J. Agric. Res., 2011, 49(1) 

49 

12. Ting, Y.C. 1986. An analysis on population fluctuation and damage 
characterization of cotton bollworm in cotton area of North China. Acta 
Entomology Sinica. 29:272-282.     

13. Vaishampayan, S.M. 1980. Seasonal abundance and activity of gram 
pod borer moth, Heliothis armigera on light trap equipped with mercury 
vapors lamp at Jabalpur. Indian J. Entomol. 7:147-154. 

14. Wilson, A.G.L., J.J. Basinski and N.J. Thompson. 1972. Pests, crop 
damage and control practices with irrigated cotton in a tropical 
environment. Cotton Growing Review. 49 (4):308-334. 


