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Abstract 
The present investigation was conducted to study the effect of weather parameters on the infestation of 

yellow stem borer, Scirpophaga incertulas Walker in basmati rice. Results revealed that the peak period 

of pooled maximum dead hearts (9.46%) of both cropping seasons was recorded in 35th standard week. 

Thereafter, infestation declined gradually, but again increased at reproductive stage of crop and the 

pooled maximum white ears (8.48%) infestation was recorded during both the seasons at 40th standard 

week. Regression analysis of dead heart formation explained 60.20-61.60 per cent variability due to all 

tested environmental factors combined while in case of white ears the variability ranged from 63.90-

73.50 per cent. Stepwise regression of pooled data of both the years revealed that incidence of YSB was 

depended on rainfall.   

 

Keywords: Basmati Rice, Scirpophaga incertulas and Population dynamics, correlation, stepwise 

regression. 

 

1. Introduction 
Rice (Oryza sativa L.) is one of the major staple food crops for more than half of the world’s 

population and being grown worldwide [2]. Rice is grown under diverse growing conditions. 

India is the largest rice growing country, while China is the largest producer of rice [4].  

Warm and humid environment is essential for rice cultivation, also conducive to the survival 

and proliferation of insects. More than 100 different species of insects are known as rice pests; 

out of which about 15 are major economic significance [16]. These pests occur regularly and 

ravage the crop from seedling stage to maturity and few acts as vectors of virus diseases also 
[14]. Among the different insects associated with rice, the yellow stem borer, Scirpophaga 

incertulas Walker is one of the most destructive insect and is widely distributed monophagous 

insect in Indian subcontinent and has assumed the number one pest status and attacks the rice 

crop at all growth stages [5]. The extent of rice yield losses due to YSB has been estimated as 

20–70% [6]. Insect larvae bore into the plant and feed on leaf-sheath tissue, on tassel buds, and 

on the stem. Damaged plants wither and their tassels die or become infertile leading to 

decreased grain production [17]. In general, yellow stem borer is multivoltine, but abiotic 

factors play crucial role which affects the incidence of this pest and models based on abiotic 

factors are very useful for prediction of pest incidence. So forecasting the occurrence of rice 

yellow stem borer may help the farmers to adopt management practices well in advance 

thereby minimising the pest damage [3].  

Therefore, it is necessary to gain a thorough knowledge on relation of weather parameters to 

insects (Entomo-climatology) which will be very useful to farmers in all areas where major 

insect pests are appearing year after year and causing serious damage to crops. 

Keeping in view, the severity of damage by yellow stem borer in rice growing area of western 

Uttar Pradesh and the influence of weather factors on their growth, multiplication and 

distribution. For developing any pest management programme, specific agro-ecosystem 

information on abundance and distribution of pest in relation to weather parameters is a basic 

requirement.  

 

2. Materials and Methods 

2.1 Seasonal incidence of rice yellow stem borer 

The field experiments were carried out during June to October 2014 and 2015 at Crop 
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Research Centre, Sardar Vallabhbhai Patel University of 

Agriculture and Technology, Meerut Uttar Pradesh. The 

experiment was conducted in Randomized Block Design 

(RBD) with rice cv. Pusa 1121. The spacing adopted was 20 × 

10 cm and all the cultural operations except plant protection 

were followed as per the recommendations. The observations 

of S. incertulas infestation were recorded at weekly interval, 

15 days after transplanting till harvesting. The borer 

infestation was assessed by counting number of dead hearts 

(DH) in the initial stage of damage and number of white ear 

heads (WEH) at later stage from five randomly selected spots 

consisting of 5 hills each. Both the dead hearts and white ear 

heads were removed from the infested tillers so that only fresh 

infestation of the pest can be realized every time. To the study 

instantaneous effect of major abiotic factors viz., maximum 

temperature, minimum temperature, average temperature, 

morning relative humidity, evening relative humidity, average 

relative humidity, rainfall on the population of S. incertulas, 

correlation coefficient was worked out. Finally data so 

obtained were worked out and converted into percentage of 

dead heart [Per cent dead hearts = Total number of dead 

hearts / Total number of tillers X 100] and percentage white 

ear [Per cent white ears = Total number of white ears / Total 

number of tillers X 100] [8]. The weekly meteorological data 

recorded at ICAR-Indian Institute of Farming System 

Research, Modipuram (Meerut) during the kharif 2014 and 

2015 from July to October period were utilized for this 

purpose.  

 

2.2 Statistical analysis 

The influence of weather parameters on damage done by S. 

incertulas (Dead Hearts and White Ears) was analyzed by 

regression and correlation analysis for a period of two years. 

The data was analyzed by using statistical software SPSS 

16.0.  

 

3. Results and Discussion 

The impact of major abiotic factors on the incidence of per 

cent dead hearts (DH) at vegetative stage and per cent white 

ear heads (WE) at reproductive stage at weekly interval 

during kharif 2014 and 2015 according to standard weeks.  

 

3.1 During Kharif season 2014 

The data are depicted in Fig 1 and 2 revealed that the 

infestation of S. incertulas initiated from 31st standard week 

with 4.12 per cent dead hearts. The peak infestation was 

observed with 9.68 per cent dead hearts at 35th SW during 

kharif 2014. Furthermore, the fluctuations in the infestation 

were recorded, which again reach second peak during first 

week of October (40th SW) with 8.34 per cent white ears. The 

infestation of yellow stem borer was observed till 42nd SW 

(3.45% WE) similar pattern of seasonal incidence was 

reported by [1, 9, 10, 13].  

The correlation co-efficient between stem borer infestation 

and weather parameters (minimum and average temperature) 

had significant results. The results revealed from table 2 

showed that the morning relative humidity had negative 

correlation (r= -0.18), while maximum temperature (r= 0.45), 

minimum temperature (r= 0.58), evening relative humidity (r= 

0.48) and rainfall (r= 0.49) had positive correlation with S. 

incertulas incidence i.e dead hearts at vegetative stage during 

the Kharif season 2014. 

As far as the formation of white ears at reproductive stage is 

concerned, the minimum temperature (r= -0.28), evening 

relative humidity (r= -0.62) and rainfall (r=-0.35) had 

negative correlation while all the other weather parameters 

viz; maximum temperature (r= 0.09) and morning relative 

humidity (0.13), had positive correlation with S. incertulas 

infestation for the formation of while ear during the Kharif 

season 2014, [11] corroborates our findings. 

 

3.2 During Kharif season 2015 

The data presented in Table 2 and depicted in Fig. 2 revealed 

that the dead heart (5.38% DH) was recorded first time at 31st 

SW and declined (0% DH) in 38th SW. The peak infestation 

was recorded with 9.23 per cent dead hearts at 35th SW. On 

the other hand, the formation of white ears started from 38th 

SW (6.95% WE) and recorded its peak during 40th SW with 

8.61 per cent white ears. The incidence of S. incertulas was 

observed till 42nd SW (4.25% WE). 

The results of the study indicated that the stem borer damage 

maintained a significant positive correlation with different 

weather parameters (minimum and average temperature) 

which are presented in Table 2. Results revealed that the S. 

incertulas infestation (DH) and weather parameters had 

positive correlation with maximum temperature (r= 0.06), 

minimum temperature (r= 0.65), morning relative humidity 

(r= 0.37), evening relative humidity (r= 0.49), and rainfall (r= 

0.32) at vegetative stage during Kharif 2015. 

At reproductive stage the correlation co-efficient between 

white ears formation and weather factors found positive with 

Maximum temperature (r=0.22). However, it was negatively 

correlated with minimum temperature (r=−0.43), morning 

relative humidity (r=−0.33), evening relative humidity 

(r=−0.40) and rainfall (r=−0.14) during Kharif, 2015 (Table 

2). Similar findings were also reported by [7, 12, 15]. 

To understand YSB incident on rice with respect to the 

environmental factors, linear regression analysis was done 

with single and multiple environmental factors. It was clear 

that R2 value kept increasing when more environmental 

factors were added in the regression models for both dead 

hearts and white ears in both the years which mean a single 

environmental factor is not reliable to predict the incidence of 

the YSB on rice. In case of dead heart formation regression 

analysis explained 60.20-61.60 per cent variability due to all 

tested environmental factors combined while in case of white 

ears the variability ranged from 63.90-73.50 per cent (Table 

1). Furthermore, the step wise regression analysis revealed 

that the incidence of YSB was only depended on minimum 

temperature in both 2014, 2015 with the variability of 34 to 

42 per cent. Interestingly, stepwise regression of pooled data 

of both the years revealed that the rainfall is the factor on 

which incidence of YSB depended the most.  
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Table 1: Multivariate regression model of weather parameters and damage done by S. incertulas in basmati rice. 
 

Year Linear Regression equation R2 100 R2 

2014 Dead hearts 
  

 
Y= 1.159 X1-35.48 0.205 20.50 

 
Y= -0.006 X1+0.669 X2-11.86 0.339 33.90 

 
Y=-0.32 X1+0.82 X2-0.35 X3+27.09 0.417 41.70 

 
Y=2.025 X1-0.865 X2-0.514 X3+0.451 X4-25.60 0.502 50.20 

 
Y=2.359*X1-1.015 X2-0.484 X3+0.405 X4+0.711 X5-33.99 0.616 61.60 

 
White Ears 

  

 
Z= 0.199 X1-4.4 0.008 0.80 

 
Z= 1.775 X1-0.905 X2-36.34 0.326 32.60 

 
Z=2.088 X1-1.061 X2+0.344 X3-74.67 0.424 42.40 

 
Z=-1.85 X1+1.777 X2+0.619 X3-0.756 X4+13.676 0.732 73.20 

 
Z=-1.894 X1+1.796 X2+0.615 X3-0.75 X4-0.93 X5+14.77 0.735 73.50 

2015 Dead hearts 
  

 
Y= 0.201 X1-3.104 0.004 0.40 

 
Y= -0.137 X1+0.810 X2-10.492 0.422 42.20 

 
Y=-0.035 X1+0.739 X2+0.497 X3-59.125 0.473 47.30 

 
Y=-2.223 X1+2.175 X2-+1.082 X3-0.411 X4-48.48 0.600 60.00 

 
Y=-2.251 X1+2.182 X2+1.103 X3-0.402 X4-0.154 X5-50.111 0.602 60.20 

 
White Ears 

  

 
Z= 0.620 X1-18.424 0.047 4.70 

 
Z= 0.838 X1-0.524 X2-13.643 0.270 27.00 

 
Z=0.759 X1-0.469 X2-0.389 X3-24.001 0.310 31.00 

 
Z=3.581 X1-2.321 X2-1.139 X3+0.531 X4+10.272 0.579 57.90 

 
Z=3.711 X1-2.355 X2-1.236 X3+0.485 X4+0.72 X5+17.890 0.639 63.90 

 
Stepwise Regression equations 

  

 
Dead Hearts 

  
2014 Y= -12.01+.667X2 0.34 34.00 

2015 Y= -14.892+.80X2 0.42 42.00 

Pooled Y=1.325+2.04X4 0.405 40.5 

X1=Max. Temperature; X2= Min. Temperature; X3=RH; X4=Rainfall Significant 
 

 
 

Fig 1: Seasonal incidence of yellow stem borer in relation to weather factors during Kharif, 2014 

 

 
 

Fig 2: Seasonal incidence of yellow stem borer in relation to weather factors during Kharif, 2015 
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Table 2: Correlation between per cent seasonal incidence of 

Scirpophaga incertulas and weather parameters 
 

Weather Parameters 

Correlation coefficient (r) 

Dead Heart White Ear Heads 

2014 2015 2014 2015 

Max. Temp. (0C) 0.45# 0.06# 0.09# 0.22# 

Min. Temp. (0C) 0.58** 0.65* -0.28# -0.43# 

Average 0.57** 0.60** -0.18# -0.31# 

Morn. Relative Humidity (%) -0.18# 0.37# 0.13# -0.33# 

Eve. Relative Humidity (%) 0.48# 0.49# -0.62* -0.40# 

Average 0.35# 0.51# -0.48# -0.42# 

Rainfall (mm) 0.49# 0.32# -0.35# -0.14# 

*-Significant (p<0.01), **-Significant (p< 0.05), #-Non significant 

 

4. Conclusion 

The peak period of S. incertulas was recorded in last week of 

August to first week of September (35th standard week) at 

vegetative stage and at reproductive stage the S. incertulas 

arrived at peak in 1st week of October (40th standard week) 

during Kharif, 2014 and 2015. The seasonal incidence of S. 

incertulas delineated the YSB population build up and 

interaction with weather parameters, which can be utilized for 

decision making. Regression analysis of environmental 

factors for YSB incident varied from 60.20-61.60 and 63.90-

73.50 percent in case of dead heart and white ears, 

respectively so these regression models can help to predict the 

incidence of YSB on rice. 
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