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Comparative efficacy of some new insecticides 

against rice yellow stem borer, Scirpophaga 

incertulas Walker under field conditions  

 
S Omprakash, M Venkataiah and S Laxman 

 
Abstract 
A field experimental trial was conducted during two consecutive rabi seasons of 2014-15 and 2015-16 to 

evaluate comparative efficacy of some insecticides against rice yellow stem borer. The results clearly 

indicated that, yellow stem borer infestation after insecticidal application, i.e per cent dead heats varied 

from 1.8 -13.2 and white ears from 0.4 - 25.6 per cent over the rabi seasons. Chlorantraniliprole0.4 G @ 

10 kg/hectare followed by chorantraniliprole 18.5 SC @ 150 ml/ hectare with average 1.9 and 2.5 per 

cent dead hearts and 0.7 and 1.0 per cent white ears damage respectively. Carbofuran 3G @ 25kg/hectare 

was the next best treatment in controlling the stem borer damage with 3.9 per cent dead heart and 4.5 

white ear damage after insecticidal application. Regarding the yield chlorantraniliprole 0.4 G recorded 

higher average yield (69.63 q/ha) and all other insecticidal treatments showed significantly superior over 

untreated control (47.21 q/ha). 
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1. Introduction 
Rice (Oryza sativa L.) is one of the most important crop grown in all over India. It is an 

important staple food crop for more than two by third of the population of India and more than 

65 per cent of the world population [1, 2]. To meet the feeding demand of increasing population, 

it is imperative to increase the production per unit of land and water. The productivity of rice is 

limited by many biotic and abiotic factors. In rice major yield losses occur due to insect pests 

and diseases. Among the insect pests, yellow stem borer (YSB), Scirpophaga incertulas 

(Walker) is the most important and devastating insect pest of rice ecosystem and causing yield 

losses up to 27-34% every year [3]. The damage is caused by caterpillars, which bore into the 

stem and destroy the growing tips by feeding the internal contents. This in turn disrupts the 

flow of water and nourishment to the plant, thereby causing dead heart during vegetative stage. 

When the infestation occurs at the flowering stage, the ear heads become chaffy [4]. The 

economic threshold level for YSB has been determined to be in between 5-10% larval 

infestation levels [5]. Chemical insecticides are always a front line weapons for the 

management pests. However, indiscriminate uses of insecticides have resulted in the failure of 

control due to development of insecticide resistance. Under such circumstance use of novel 

insecticides having specificity towards target insects is the need for justification of chemical 

control as the first line of defense [6]. Hence, the present study was carried out to test the 

comparative efficacy of new insecticides against rice yellow stem borer. 

 

2. Materials and Methods 

The experiment was carried out under field conditions at Regional Agricultural Research 

Station, polasa, Jagtial, PJTSAU on paddy variety Karimnagar Samba (JGL 3855) which is a 

popular variety in the Telangana state during rabi seasons of 2014-15 and 2015-16. 

Experiment was laid on a Randomized Block design with 13 treatments including untreated 

control and replicated thrice. Twenty five days old seedlings were transplanted at a spacing 

15X 15 cm during the second week of January. The crop was raised by adopting a standard 

package of practices. The fertilizers @ 120:60:40 kg N: P: K per acre was applied. Insecticides 

include carbofuran 3G, cartap hydrochloride 4G, phorate 10 G, chlorantraniliprole 0.4 G, 

chlorantraniliprole 18.5 SC, profenophos 50 EC, chlorpyriphos 20 EC, acephate 75 SP, 

monocrotophos 36 SL, thiacloprid 240 SC, emamectin benzoate 5 SG and flubendiamide 480 

SC were tested at their recommended field concentrations. A total of two applications was  
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given during the crop period on need based. Regarding yellow 

stem borer damage, dead hearts (DH) at vegetative stage and 

white ears (WE) were recorded randomly from 20 hills per 

plot after ten days of insecticidal application. The per cent 

dead hearts and whit ears calculated by using given formula.  

% Dead hearts = (Total number of dead hearts/ Total number 

of tillers) X 100  

% White ears = (Total number of white ears/ Total number of 

tillers) X 100  

The per cent infestation of damage was angular transformed 

for analysis. 

The yield data was recorded from each plot separately. Grain 

yield from each plot was converted in to quintals per hectare. 

Cost benefit ratio was also assessed by dividing the net 

returns by the total additional cost due to treatments. 

 

3. Results and Discussions 
Regarding the efficacy of insecticides against Yellow stem 

borer, two insecticidal applications, and first insecticidal 

application was done at 20 days after transplanting of the crop 

and the second application at panicle initiation stage of the 

crop at recommended field concentrations of individual 

insecticides were applied. The results regarding YSB 

infestation and yields summarized and discussed below 

(Table 1). 

During Rabi 2014-15, dead hearts incidence, ten days after 

insecticidal application indicated that chlorantraniliprole 0.4 

G was recorded lowest per cent of dead hearts (2.0%) 

followed by chlorantraniliprole 18.5 SC with 2.2 per cent 

dead hearts and carbofuran 3 G with 3.9 per cent dead hearts 

were significantly superior over all other treatments and at par 

with each other in controlling the stem borer damage at 

vegetative stage of the crop. Sarao and Kaur (2014) reported 

that new insecticide chlorantraniliprole 0.4 G was very 

effective in controlling stem borer damage [7]. Cartap 

hydrochloride 4G with 5 per cent dead hearts was the next 

best treatment. Thiacloprid with 5.9 per cent dead hearts 

followed by phorate 10 G (5.9% DH), profenophos (6.2% 

DH) and emamectin benzoate (6.3% DH) were in third order 

in the efficiency against stem borer compared with untreated 

control (8.3% DH). However, during rabi, 2015-16 mean 

dead heart incidence after insecticidal application suggested 

that chlorantranipilrole 0.4 G recorded lowest of 1.8 per cent 

dead hearts and significantly superior over other treatments 

followed by chlorantraniliprole 18.5 SC with 2.9 per cent 

dead hearts in controlling the stem borer damage at vegetative 

phage of the crop. Carbofuran 3G with 4.0 per cent dead 

hearts, phorate 10 G 5.0 per cent dead hearts and cartap 

hydrochloride with 5.4 per cent dead hearts were next to 

above treatments [8]. All other insecticidal treatments viz., 

flubendiamde (5.8% DH), profenophos (6.0% DH), 

thiacloprid (6.1% DH), acephate (6.2% DH), emamectin 

benzoate (6.4% DH), chlorpyriphos (7.5% DH) and 

monocrotophos (9.2% DH) were significantly superior over 

than untreated control (13.2% DH). Prasad et al., (2014) 

reported that, flubendiamide was effective insecticide in 

controlling rice yellow stem borer damage [9]. 

Regarding white ears damage during rabi 2014-15, 

chlorantraniliprole 0.4 G with 0.6 per cent white ears was 

significantly superior over other treatments in controlling 

white ear damage followed by chlorantraniliprole 18.5 SC 

(1.6% WE) during the reproductive phase of the crop. 

Carbofuran (5.2% WE) followed by thiacloprid with 6.9 per 

cent white ears were the next best treatments. Carbofuran, a 

granular insecticide shows higher efficacy in reducing 

damage caused by rice yellow stem borer [10]. All other 

treatments were significantly superior over untreated control 

(23.7% WE) in reducing white ears damage. During rabi 

2015-16, chlorantraniliprole 18.5 SC (0.4% WE) and 

chlorantraniliprole 0.4 G (0.8% WE) were significantly 

superior over all other treatments in controlling the stem borer 

damage. Carbofuran 3G (3.9% WE) followed by phorate 10 G 

with 4.6 per cent WE and cartap hydrochloride 4 G with 5.9 

per cent WE were the next best treatments [11]. However, 

flubendiamide (5.2% WE), thiacloprid (6.0% WE), 

emamectin benzoate (6.8% WE), profenophos (7% WE), 

chlorpyriphos (9.8% WE), acephate (14.6% WE) and 

monocrotophos (18.4% WE) were significantly superior over 

untreated control (25.6% WE). 

Studies made by Singh et al., (2009) indicated that a granular 

insecticide, phorate against the stem borer shows high 

efficacy in controlling stem borer damage [12]. 

The grain yield data was also revealed that, all the insecticidal 

treatments was significantly superior to untreated control 

(Table 1). The yield data indicated that, chlorantraniliprole 

0.4 G recorded significantly higher grain yield of 69.80 q ha-1 

followed by chlorantraniliprole 18.5 SC 62.48 q ha-1 were 

significantly superior over other insecticidal treatments during 

rabi 2014-15. However during rabi 2015-16 also, 

chlorantraniliprole 0.4 G recorded significantly higher grain 

yield of 69.46 q ha-1 followed by chlorantraniliprole 18.5 SC 

67.01 q ha-1. Carbofuran 3G (64.34 q ha-1) was the next best 

treatment. Chlorpyriphos 20 EC (62.31 q ha-1), Phorate 10 G 

(60.33 q ha-1), Flubendiamide 480 SC (60.32 q ha-1), cartap 

hydrochloride 4 G (59.56 q ha-1), Emamectin benzoate 5 SG 

(59.28 q ha-1) and thiacloprid 240SC (58.78 q ha-1) were 

significantly superior to untreated control (47.74 q ha-1) 

during rabi, 2015-16. Wakil et al., (2001) reported that higher 

yield in rice was observed in granules applied plots [10]. 

Bhutto and soomro (2009) also reported that, application of 

granular insecticide of 4G formulation increased the paddy 

yield due to their new broad spectrum and high insecticidal 

activity [13]. 

Cost benefit ratio was calculated based on the pooled yield 

data obtained during the seasons of rabi, 2014-15 and 2015-

16 (Table 2). The highest cost benefit ratio was obtained in 

chlorantraniliprole 0.4 G (1:13.26) followed by phorate 

(1:12.90), Monocrotophos (1:12.36), chlorpyriphos (1.11.92), 

Emamection benzoate (1:11.30), profenophos (1:10.23), 

Acephate (1:9.57), Carbofuran (1:8.68), cartap hydrochloride 

(1:7.56), chlorantraniliprole 18.5 SC (1:7.46), Thiacloprid 

(1:5.23) and flubendiamide (1:4.79) [7]. 

However, new insecticide molecules show higher efficacy in 

controlling yellow stem borer damage in rice due to their new 

broad spectrum and high insecticidal activity with novel mode 

of action [9]. 

 

4. Conclusion 

Results showed that Chlorantraniliprole 0.4 G was most 

effective insecticide followed by chlorantraniliprole 18.5% 

SC in controlling the rice yellow stem borer damage due their 

novel mode of action compare to other insecticides. Granular 

insecticides like cabofuran, cartap hydrochloride and phorate 

were also very effective in reducing the stem borer damage. 
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Table 1: Comparative efficacy of some new insecticides against yellow stem borer in rice during Rabi seasons of 2014-15 and 2015-16 
 

Insecticides 
Dose (Kg 

or ml/ha) 

Per cent Dead hearts Per cent white ears Yield (q/ha) 

2014-

15 
2015-16 Pooled 

2014-

15 

2015-

16 
Pooled 

2014-

15 

2015-

16 
Pooled 

T1: Carbofuran 3G 25 
3.9 

(11.7) 
4.0 (11.9) 3.95 

5.2 

(13.6) 

3.9 

(11.8) 
4.55 59.12 64.34 61.73 

T2: Cartap hydrochloride 

4G 
20 

5.0 

(13.3) 
5.4 (13.9) 5.20 

8.6 

(17.6) 

5.9 

(14.5) 
7.25 57.87 59.56 58.71 

T3:Phorate 10G 12.5 
5.9 

(14.5) 
5.0 (13.4) 5.45 

8.7 

(17.7) 

4.6 

(12.8) 
6.65 56.44 60.33 58.38 

T4:Chlorantraniliprole 

0.4G 
10 

2.0 

(8.4) 
1.8 (7.9) 1.90 

0.6 

(2.6) 

0.8 

(5.3) 
0.70 69.80 69.46 69.63 

T5: Chlorantraniliprole 

18.5 SC 
150 

2.2 

(8.8) 
2.9 (10.1) 2.55 

1.6 

(7.1) 

0.4 

(3.7) 
1.00 62.48 67.01 64.74 

T6:Profenophos 50 EC 1000 
6.2 

(14.9) 
6.0 (14.7) 6.10 

10.5 

(19.5) 

7.2 

(16.1) 
8.85 52.12 54.35 53.23 

T7:Chlorpyriphos 20EC 1250 
7.0 

(15.8) 
7.5 (16.4) 7.25 

12.5 

(21.4) 

9.8 

(18.9) 
11.15 56.12 62.31 59.21 

T8:Acephate75 SP 0.75 
6.7 

(15.5) 
6.2 (14.9) 6.45 

13.7 

(22.4) 

14.6 

(23.2) 
14.15 54.83 55.07 54.95 

T9:Monocrotophos 36 

SL 
800 

7.4 

(16.3) 
9.2 (18.3) 8.30 

16.7 

(24.9) 

18.4 

(26.3) 
17.55 55.66 56.91 56.28 

T10:Thiacloprid 240 SC 1000 
5.9 

(14.5) 
6.1 (14.8) 6.00 

6.9 

(15.6) 

6.0 

(14.7) 
6.45 58.81 58.78 58.79 

T11:Emamectin benzoate 

5 SG 
0.25 

6.3 

(15.0) 
6.4 (15.2) 6.35 

7.6 

(16.3) 

6.8 

(15.6) 
7.20 58.88 59.28 59.08 

T12: Flubendiamide 480 

SC 
150 

6.8 

(15.6) 
5.8 (14.4) 6.30 

13.5 

(22.2) 

5.2 

(13.6) 
9.35 58.10 60.32 59.21 

T13: Untreated control - 
8.3 

(17.3) 
13.2(22.0) 10.75 

23.7 

(30.1) 

25.6 

(31.4) 
24.65 46.68 47.74 47.21 

  2.91 1.49  3.64 1.10  243.81 239.46  

  12.60 6.12  11.84 4.08  4.57 6.41  

- Figures in parenthesis are angular transformed values 

 

Table 2: Economics of insecticides in pooled yield of rice during 2014-15 and 2015-16 
 

Insecticides 

Dose 

(Kg or 

ml/ha) 

Cost of spray 

(insecticide cost 

+ labour) 

Yield 

(q/ha) 

Additional yield 

over control 

(q/ha) 

Profit of 

additional yield @ 

Rs. 1400/ q 

Net 

profit 

(Rs/ha) 

C:B 

ratio 

T1: Carbofuran 3G 25 2100 61.73 14.52 20328 18228 1 :8.68 

T2: Cartap hydrochloride 4G 20 1880 58.71 11.50 16100 14220 1 : 7.56 

T3:Phorate 10G 12.5 1125 58.38 11.17 15638 14513 1 : 12.90 

T4:Chlorantraniliprole 0.4G 10 2200 69.63 22.42 31388 29188 1 : 13.26 

T5: Chlorantraniliprole 18.5 

SC 
150 2900 64.74 17.53 24542 21642 1 : 7.46 

T6:Profenophos 50 EC 1000 750 53.23 6.02 8428 7678 1 : 10.23 

T7:Chlorpyriphos 20EC 1250 1300 59.21 12.00 16800 15500 1 : 11.92 

T8:Acephate75 SP 0.75 1025 54.95 7.74 10836 9811 1 : 9.57 

T9:Monocrotophos 36 SL 800 950 56.28 9.07 12698 11748 1 : 12.36 

T10:Thiacloprid 240 SC 1000 2600 58.79 11.58 16212 13612 1 : 5.23 

T11:Emamectin benzoate 5 SG 0.25 1350 59.08 11.87 16618 15268 1 : 11.30 

T12: Flubendiamide 480 SC 150 2900 59.21 12.00 16800 13900 1 : 4.79 

T13: Untreated control - - 47.21 - - - - 
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