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ABSTRACT 

An investigation was carried out to study the efficacy of different novel insecticides and bio-pesticides against stem borer 
Scirpophaga incertulus (Walker) during Kharif 2013 at Crop Research Centre of Sardar Vallabhbhai Patel University of 
Agriculture and Technology, Meerut. Efficacy of newer insecticides (fipronil 5 SC, cartap hydrochloride 50 SP, 
chlorpyriphos 20 EC, imidacloprid), one biopesticide (Neemarin 1500 ppm) and one bio-control agent (Trichogramma 
japonicum) were evaluated against yellow stem borer Scirpophaga incertulas (Walk.) in Basmati rice. All the treatments 
were found significantly effective in reducing the infestation of stem borer and increasing the yield compared with 
control. Application of fipronil 5 SC was the most effective treatment in reducing the stem borer infestation at all 
observational interval resulting highest grain yield (45.58 q/ha) and maximum net return (Rs. 28798.50/ha) and it was 
followed by cartap hydrochloride. The maximum cost benefit ratio (1:2.43) was also obtained in the treatment of fipronil 
5 SC. 
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INTRODUCTION 
Rice (Oriyza sativa L.) is one of the most important cereal crop of in India, basmati rice which is mainly 
known for its aroma, fragrance and super fine kernels is grown mainly in the  western part of Uttar 
Pradesh, Uttarakhand, Haryana and Punjab and accounts for 92% of the total basmati rice production. 
One of the major constraints in basmti rice production is the increasing incidence of insect pests which 
attack the crop right from sowing in nursery till the harvest of crop causing about 25-30 per cent of loss 
[1]. Among various insect pest, the yellow stem borer, Scirpophaga incertulas (Walker) is quite serious as 
it can cause 25-30 per cent damage to the crop manifests as “dead heart” in vegetative stage and white 
ears with chaffy grain during heading stage [2]. Warm humid environment, which is essential for rice 
cultivation, is also conducive for the survival and proliferation of insects. About 300 species of insect 
pests attack the paddy crop at various stages and among them only 23 species cause notable damage [3]. 
These pests occur regularly and ravage the crop from seedling stage to maturity and few acts as vectors of 
viral diseases also. The vulnerability of rice crop to various insect pests was cited in the early 1970's as a 
major bottleneck to a breakthrough in rice production similar to that which occurred in wheat, following 
the introduction of high yielding varieties [4].  
India is world’s second largest rice producer and consumer next to China. Total area under rice in India is 
45.4 million hectare with annual production of 99.2 million tonnes and productivity is 2.18 tonnes/ha [5]. 
The rice crop is subjected to sustain a considerable damage by a number of insect pests, among them 
yellow stem borer, Scirpophaga incerulas (Walker) is the principle devastators, which is responsible for 
economic crop losses under local conditions. This insect attacks the crop from the seedling stage to the 
harvesting stage and thus causes complete loss of affected tillers. Dead hearts are produced when the 
insect attacks at vegetative stage while white heads occur when the stem borer attack at time of heading 
[6]. 
Pesticides continue to be one of the most powerful tools available for the control of pests and increasing 
crop yields. Presently, chemical control is the only practical method for a farmer to respond to an 
increasing stem borer infestation. Several insecticides that are most effective as foliar sprays have been 
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identified for control of rice stem borer but the indiscriminate use of chemical insecticides can be 
environmentally disruptive and can result in the accumulation of residues in the harvested produce [7-9]. 
As the use of insecticides to combat the insect pests’ population in times of sudden pest outbreaks is one 
of the components of IPM, the efficacy of newer pesticides must be worked out and documented. Hence, 
there is every need to evaluate efficacy of some promising new groups of chemicals to achieve desired 
results for pest control. 
 
MATERIALS AND METHODS 
The present experiment was laid out in Randomized Block Design (RBD). Rice variety “Pusa basmati-1” 
were transplanted on July 28, 2013. There were total seven treatments along with untreated (control), 
each with three replications. The spacing between plant to plant 15 cm and row to row 20 cm was kept. 
Normal fertilizers doses and recommended agronomical practices were adopted. Efficacy of newer 
insecticides (fipronil 5 SC, cartap hydrochloride 50 SP, chlorpyriphos 20 EC, imidacloprid), one 
biopesticide (Neemarin 1500 ppm) and one bio-control agent (Trichogramma japonicum) were evaluated 
against yellow stem borer Scirpophaga incertulas (Walk.) in Basmati rice. All the insecticides under study 
were applied as foliar spray using knapsack sprayer except and bio-control agent (release of bio-agents 
parasitoids released at a time of adult emergence for egg laying stage). To determine the efficacy of 
different novel insecticides and bio-pesticides, total two insecticidal sprays were given during the 
evaluation of trial. The count of dead heart and white ear head infested due to stem borer was taken one 
day before spraying and 3,7,14, and 21 day after first and second spray, after second spray observations 
were taken up-to 21 days after spraying. Counts were taken on leaf damage by recording number of 
damaged stems per hill before and after treatment from five randomly selected hills in each plot.  
                 Number of dead heart/white ears/ 5 hills 
   Per cent incidence =                                                                        x 100 
        Total number of tillers/panicles / 5 hills 
 
Harvesting and threshing were done manually for all treatments. Threshing was done separately for each 
plot and grain yield was recorded from each treatment for assessment of yield losses. Cumulative yield of 
each treatments was converted into q/ha along with increase in yield. Cost benefit ratio, net return per 
rupees invested, was calculated by using the following formula- 
                                   Cost of increased yield (Rs/ha) 
Cost: benefit ratio = 
                                      Cost of treatment (Rs/ha) 
 
The data recorded during the course of investigation were subjected to statistical analysis by using 
analysis of variance technique (ANOVA) for Randomized Block Design to compare means of different 
treatments as suggested by Panse and Sukhatme,[10]. 
 
RESULTS AND DISCUSSION  
All the treatments were significantly effective in reducing the infestation of rice yellow stem borer (YSB) 
and thus increasing the yield significantly as compared to the control (Table 1). In general, in the  treated 
plots, the yellow stem borer infestation recorded as dead hearts/ white ears  varied from (3.25  to 
6.17/hills)  after first application, as compared to  control (8.92/hills) while it was varied from  (1.92  to 
7.50/hills) after second application, as compared  to  control (11.83), respectively.  Fipronil 5 SC 0.3 G 7.5 
g a.i./ha was found to be most effective treatment against YSB after second application followed by Catap 
hydrochloride 50 SP 2g /lit  (3.00/hills), Chlorpyriphos 20 EC @ 2.0 ml/ha (5.92/hills), Imidacloprid 17.8 
SL 20g a.i./ha (6.25/hills),  T. japonicum  1.0-1.5 lakh /ha (4 released), (6.83/hill)  and   Neemarin 1500 
ppm @ 2.0ml/ha (7.50/hill) respectively (Table-1). Data revealed the differences among various 
treatments and it was significantly superior to control in reducing the % dead heart/white ears damage, 
after 21 days of second spray. Data revealed that insecticides including bio-pesticides were effectively 
suppressed the population of yellow rice stem borer in rice crop. All the treated treatments were 
recorded significantly higher yield than untreated control (33.89 q/ha). The present finding supported by 
Saljoqi et al. [11], Dash and Mukherjee [12], Mayabini [13], Panda et al. [14] and Prasad et al. [15], Mishra 
et al. [16] and Singh [17] who reported that fipronil was more effective than other treatments to control 
the S. incertulas. The results of paddy yield depicted in (Table-2) showed that the plots treated with 
fipronil 5 SC gave the highest yield (45.587q/ha), followed by cartap hydrochloride 50 SP (43.79 q/ha) 
and chlorpyriphos 20 EC (41.67 q/ha). In terms of economics the higher net return was obtained with the 
treatment of fipronil 5 SC (2.43) followed by cartap hydrochloride 50 SP (2.26) and chlorpyriphos 20 EC 
(2.22). The average increase in paddy yield over the control ranged from 4.80 to 11.69 q/ha under 
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different treatments. The results revealed that the plots treated with fipronil 5SC had the lowest dead 
hearts / white ears damage maximum paddy yield, and also gave maximum net return. Hence, the farmer 
of this zone could apply fipronil along with alternate of cartap hydrochloride 50 SP (43.79 q/ha) and 
chlorpyriphos 20 EC for the effective management of YSB in rice crop. These results are in conformity 
with the findings of Prasad et al. [15], Mishra et al. [7] and Singh [16] who reported the fipronil was most 
economical treatment. Furthermore, Mishra et al. [18]reported cartap hydrochloride as second best 
economical treatment after the fipronil.      

 
Table-1. Performance of certain novel insecticides and bio-pesticide against stem borer 

Scirpophaga incertulus in rice. 
Treatments & 

Dose/ha. 
 

% Dead hearts/White ears 

Before 
spray 

First Application Second Application 

3 DAA 7 DAA 14 
DAA 

21 
DAA 

3 DAA 7 DAA 14 
DAA 

21 
DAA 

T. japonicum  1.0-1.5 
lakh/ha (4 Release)  

*5.50 
**(13.54) 

2.92 
(9.80) 

4.58 
(12.33) 

4.50 
(12.23) 

5.92 
(14.06) 

3 
(9.92) 

6.83 
(15.13) 

6.17 
(14.35) 

6.83 
(15.13) 

Neemarin 1500 
ppm/ha (2 Spray)   

5.53 
(13.59) 

4.92 
(12.78) 

5.50 
(13.54) 

5.67 
(13.75) 

6.17 
(14.33) 

3.83 
(11.28) 

5.92 
(14.05) 

7.33 
(15.69) 

7.50 
(15.88) 

Chlorpyriphos 20 EC 
@ 2.0ml/lit (2 Spray)  

5.17 
(13.11) 

2.58 
(9.22) 

3.43 
(10.65) 

3.83 
(11.26) 

4.50 
(12.23) 

2.25 
(8.61) 

3.83 
(11.26) 

4.80 
(12.64) 

5.92 
(14.06) 

Imidacloprid 17.8 SL 
20gm a.i./ha  

4.83 
(12.67) 

2.78 
(9.59) 

3.83 
(11.28) 

4.00 
(11.47) 

5.25 
(13.23) 

2.67 
(9.38) 

4.83 
(12.68) 

5.17 
(13.11) 

6.25 
(14.47) 

Fipronil 5 SC   0.3 G 
7.5gm a.i./ha                              

5.08 
(12.98) 

2.17 
(8.44) 

2.75 
(9.49) 

2.83 
(9.67) 

3.25 
(10.31) 

0.86 
(4.77) 

1.08 
(5.91) 

1.50 
(6.96) 

1.92 
(7.92) 

Catap hydrochloride 
50 SP 2gm/lit      

5.50 
(13.52) 

2.33 
(8.74) 

2.83 
(9.67) 

3.17 
(10.21) 

3.75 
(11.13) 

1.75 
(7.58) 

1.83 
(7.65) 

2.25 
(8.61) 

3.00 
(9.94) 

Untreated 5.17 
(13.13) 

6.67 
(14.94) 

7.58 
(15.97) 

8.33 
(16.76) 

8.92 
(17.36) 

9.83 
(18.26) 

10.33 
(18.72) 

11.00 
(19.35) 

11.83 
(20.10) 

SEm± 0.480 0.459 0.477 0.514 0.589 0.653 0.610 0.521 0.341 
CD at 5% NS 1.431 1.485 1.603 1.836 2.036 1.901 1.623 1.062 

*Average of three replications, **Figures in parentheses are angular transformed values; DAA = Days after 
application. 
 

Table-2. Economics of treatments in the management of Scirpophaga incertulas. 

Treatments 

Rate of 
chemical/ 
bioagent 

Rs./lit./Kg. 

Total cost 
of 

treatment/ 
application 

Rs./ha. 

Yield 
(q/ha.) 

Yield 
obtained 

over 
control 
(q/ha.) 

Value of 
increased 

yield 
(Rs/ha.) 

Gross 
income 
(Rs/ha.) 

Net 
income 
(Rs/ha.) 

Cost: 
Benefit 
Ratio 

T. japonicum  
1.0-1.5 
lakh/ha (4 
Release)  

700/- 1400.00 39.65 5.76 6192.00 42623.75 22223.75 1:2.09 

Neemarin 
1500 ppm/ha 
(2 Spray)   

75/- 2812.50 38.69 4.80 5160.00 41591.75 19779.25 1:1.91 

Chlorpyriphos 
20 EC @ 
2.0ml/lit (2 
Spray)  

800/- 1200.00 41.67 7.78 8363.50 44795.25 24595.25 1:2.22 

Imidacloprid 
17.8 SL 20gm 
a.i./ha  

800/- 1000.00 40.79 6.90 7417.50 43849.25 23849.25 1:2.19 

Fipronil 5 SC   
0.3 G 7.5gm 
a.i./ha                              

1200/- 1200.00 45.58 11.69 12566.75 48998.50 28798.50 1:2.43 

Catap 
hydrochloride 
50 SP 2gm/lit     

900/- 1800.00 43.79 9.90 10642.50 47074.25 26274.25 1:2.26 

Untreated - - 33.89 - - - - - 

Labour charges = Rs. 100/day; Rental value of sprayer = Rs. 20.00/day 
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