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Abstract 

The present investigation entitled “Efficacy of certain insecticides against yellow stem borer, 

Scirpophaga incertulas (Walker) in Trans Yamuna region of Allahabad” was undertaken at the Central 

field SHUATS, Naini, Allahabad. The pests appeared on 35th standard week (4th week of August) on rice 

crop with an average infestation percent 1.35 DH% per hill on per plot. Yellow stem borer infestation 

increased gradually reached peak level of 6.35 DH% per hill on 41th standard week (October 2nd week). 

The spray was taken for the management of Yellow stem borer. The data on the Yellow stem borer 

infestation percent per hill of after spray revealed that all the chemical treatments were significantly 

superior over control. Among all the treatments lowest Yellow stem borer infestation per hill was 

recorded in Fipronil (1.02) followed by Monocrotophos (1.37), Spinosad (1.69), Cartap hydrochlorid 

(1.98), Chloropyriphos (2.15), Imidacloprid (2.44) and Acephate (3.02) as compared to control. The 

yields among the treatment were significant. The highest yield was recorded in Fipronil (46.3q/ha) 

followed by Monocrotophos (44.5q/ha), Spinosad (44.3q/ha), Cartap hydrochloride (43.3q/ha), 

Chloropyriphos (42.8q/ha), Imidacloprid (40.5q/ha), Acephate (39.1q/ha) as compared to Control 

(29.5q/ha). When benefit cost ratio was worked out, interesting result was achieved. Among the 

treatment studied, the best and most economical treatment was Monocrotophos (1:3.45) followed by 

Fipronil (1:3.43), Cartap hydrochloride (1:3.43), Spinosad (1:3.42), Chloropyriphos (1:3.36), 

Imidacloprid (1:3.25), Acephate (1:2.92) as compared to T8 Control (1:2.74). 

 

Keywords: Benefit cost ratio, Fipronil, Monocrotophos, Seasonal incidence, Yellow stem borer 

 

Introduction 

Rice is the world’s most important food cereal crop and a main food source for more than a 

third of the world’s population. More than 90% of the world’s rice is cultivated and consumed 

in Asia where 60% of the world’s people live. Rice provide about 35 to 60% of the calories 

consumed by 3 billion Asians. Rice is grown on about 148 million hectares annually, or on 

11% of the world’s cultivated land. Rice is the only major cereal crop that is consumed almost 

exclusively by humans. Earth’s rice production was 553 million tons in 1996. China, the 

largest producer, produced 187 million tons followed by India (122 million tons), Indonesia 

(50million tons), Bangladesh (27 million tons), Vietnam (24million tons), Thailand (21million 

tons) and Myanmar (20 million tons).But only about 4% of the world’s rice production is 

traded internationally. Thailand is world’s leading rice exporter, selling about 4–6 million tons 

yearly. 

Asia accounts for about 90% of world's rice area and production. Among the rice growing 

countries, India has largest area under rice in the world (about 44.6 m.ha.) i.e. 28% of the 

world area of production, and ranks second next to China. The share of India to the world's 

production is near about 22.1 percent. In Madhya Pradesh, the area under rice cultivation is 

5144.6 million hectares with production of 5748.3 million tonnes with a productivity of 1-2 t 

/ha. Anonymous, (2011) [3]. 

Rice have two breed species, Asian cultivated rice, Oryza sativa, is cultivated worldwide. 

Oryza glaberrima, the African grown rice, is planted on a limited scale in West Africa. Kole 

(2006) [12]. Rice belongs to the grass family Gramineae. Farooq, (2011). The genus Oryza, to 

which grown rice belongs, may be originated at least 130 million years ago and dispersed as a 

wild grass in Gondwanaland, the super continent that eventually broke up and drifted apart to 

become Asia, Africa, Australia, and Antarctica. This shows the distribution of Oryza species  
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all over the world except Antarctica. There are 22 wild 

species of genus Oryza, Nine of the wild species are tetraploid 

and the remaining wild species and the two cultivated species 

are diploid. The universal rice, Oryza sativa, and the African 

rice, Oryza glaberrima, are thought to be examples of 

directional evolution in crop plants. Kole, (2006) [12]. 

Among stem borers, the yellow stem borer (YSB), 

Scirpophaga incertulas (Walker) is the dominant species in 

India and rice plants are most prone to stemborer infestation 

at the tillering and flowering stages. YSB inflicted 18 to 40 % 

damage to the rice crop. Anonymous, (2006) [2].  

Stem borer larvae after emerging from egg mass enter the 

tiller to feed inside it and damages the central whorl, that turn 

brownish and dries resulting in “dead hearts”. The affected 

tillers do not grow further and dries up. At reproductive stage, 

the damage is characterized by whitish, erect and chaffy 

panicles called, “white ears”. Muralidharan and Prasad (2006) 
[14]. reported that due to 1 % dead heart or white ear, or due to 

both phases stem borer damage would be 2.5, 4.0, and 6.4 % 

yield loss, respectively. In general, yield loss due to insect 

pests of rice has been estimated at about 25 %. Dhaliwal et al. 

(2010) [5]. 

 

Materials and methods 

A field trial was conducted during kharif season of 2016 with 

Rupali variety in the research field of Department of 

Entomology, Sam Higginbottom University of Agriculture, 

Technology & Sciences, Allahabad. The experiment was laid 

out in randomized block design, with three replications and 

eight treatments including an untreated check with a plot size 

of 2m x 1.5 each. Twenty days old seedlings were planted 

with a spacing of 20 x10cm2. The treatments comprised of 

foliar sprays of insecticides viz., Cartap hydrochloride 4%G 

18-20 kg/ha, Chloropyriphos 20%EC @1750 ml, Spinosad 

480 SL @250 ml, Monocrotophos 36 % @1250 ml/ha, 

Fipronil 0.3%GR 16-25 kg/ha, Imidacloprid 17.8%SL @ 

1000 ml/ha, Acephate 75%SC@ 875 ml/ha. The treatments 

were given at 41 and 66 days after transplanting and the 

observations were recorded one day before and at 3, 7, and 14 

days after spray from each plot. The data collected were 

statistically analyzed. 

 

No of dead heart / white ears 

Per cent incidence =    X 100 

Total number of tillers / panicles 

 

Results and Discussion 

The present study entitled,“Efficacy of certain insecticides 

against yellow stem borer, Scirpophaga incertulas (walker) in 

trans Yamuna region of Allahabad (U.P.)”was undertaken at 

the Central field SHUATS at Naini, Allahabad. The data so 

obtained through observation on various aspects were 

subjected to statistical analysis wherever necessary and the 

compiled mean data are tabulated in the following pages. 

Results, thus obtained are presented aspect wise here under. 

 

Seasonal incidence of Scirpophaga incertulas (walker) 

during Kharif season 2016 

The pests appeared on 35th standard week (4th week of 

August) on rice crop with an average infestation percent 1.35 

DH% per hill on per plot. yellow stem borer infestation 

increased gradually reached peak level of 6.35 DH% per hill 

on 41th standard week (October 2nd week) at that time, 

average temperature was 34.41ºC and 26.30 ºC, maximum 

relative humidity was 89.80 and minimum 52.21, average 

wind velocity was 1.01km/hour and average sun shine hour 

was 8.5 hours. Thereafter, declined trend was observed due to 

fall of maximum and minimum temperatures as optimum 

weather condition are decreasing. 

The maximum per cent incidence of white ear head observed 

during 42 SMW and 43 SMW of October with 24.21 and 

23.15 per cent/hill, respectively in MNT and MSR. During 

season maximum per cent incidence of dead heart (2.87 %) 

recorded in MNT while maximum per cent incidence of white 

ears (8.08 %) observed in MSR. Similar have reported by 

Nirala et al., (2015) [15]. 

Yellow stem borer infestation percent appeared peak during 

first week of August (5.58% DH) and 1st week of September 

(5.79% WEH). In SRI method, the peak incidence was 

observed during first week of September (4.19% DH) and at 

last week of September (4.93% WEH). The results of both 

methods indicated that the weather parameters had less 

influence on the activity yellow stem borer damage. Similar 

findings have been reported by Kakde and Patel (2014) [8]. 

 
Table 1: Seasonal incidence of yellow stem borer during Kharif 2016 

 

Weeks %Dead hearts 
Temperature Humidity % 

Rain fall 
Wind velocity 

(km/hr) 

Sunshine 

(hr/day) Max  Min Max Min 

32 0.00 33.82 27.14 88.25 55.36 4.30 1.28 5.12 

33 0.00 33.12 27.05 91.75 56.75 25.90 2.22 2.72 

34 0.00 34.42 27.10 88.70 55.78 6.26 2.55 5.60 

35 1.35 35.85 27.22 90.51 53.45 6.95 1.68 5.04 

36 2.88 35.12 27.20 87.80 53.82 0.60 2.25 8.00 

37 3.37 35.20 27.27 89.41 54.24 4.90 1.20 8.30 

38 3.46 33.25 26.87 89.12 62.51 1.10 0.81 6.61 

39 5.45 30.22 26.20 89.41 66.24 8.20 0.61 5.21 

40 5.93 34.61 26.60 87.40 53.81 6.30 2.24 7.45 

41 6.35 34.42 26.32 89.80 52.25 1.40 1.05 8.50 

42 - 35.05 25.78 89.78 51.80 0.00 0.85 8.77 

43 - 34.30 24.87 90.20 53.71 0.00 1.01 8.65 

44 - 33.92 19.81 90.75 54.41 0.00 1.07 8.50 

45 - 33.14 18.28 91.81 55.70 0.00 1.02 6.90 

46 - 32.72 16.91 91.42 53.81 0.00 0.62 8.54 

47 - 31.91 15.34 92.01 48.50 0.00 0.65 8.45 

48 - 29.53 15.15 92.85 54.04 0.00 0.50 6.31 

r =  0.0813 0.4669 -0.5374 0.3463 0.0424 0.0793 0.0938 

f =   S S NS NS NS S 
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Field evaluation of certain insecticides to the management 

of Yellow stem borer (Scirpophaga incertulas) on rice 

(Oryza sativa L) 

All insecticides were significantly superior over control in 

reducing the infestation percent of stem borer recorded at 3nd, 

7th and 14th day mean after 1st Spray insecticidal applications. 

Fipronil was found significantly superior (1.16) followed by 

Monocrotophos (1.62), Spinosad (1.92) and Imidacloprid 

(2.42). Cartap hydrochlorid (2.10) and Chloropyriphos (2.33) 

was also found stastically at par with each other and Acephate 

(3.24) was found least effective among all other treatments. 

All insecticides were significantly superior over control in 

reducing the infestation percent of stem borer recorded at 3rd, 

7th and 14th day mean after 2nd Spray insecticidal applications. 

Fipronil was found significantly superior (0.89) followed by 

Monocrotophos (1.12) and Spinosad (1.48). Cartap 

hydrochlorid (1.86) and Chloropyriphos (1.98) are found 

stastically at par with each other. Then Imidacloprid (2.46) 

and Acephate (2.85) are found least effective among all other  

treatments. 

The pooled data presented in Table 2 and 3 indicated that all 

insecticides were significantly superior over control in 

reducing the infestation percent of stem borer recorded at 3rd, 

7th and 14th day mean after insecticidal applications. Fipronil 

was found significantly superior (1.02) followed by 

Monocrotophos (1.37) and Spinosad (1.69). Cartap 

hydrochlorid (1.98) and Chloropyriphos (2.15) were found 

stastically at par with each other then Imidacloprid (2.44) and 

Acephate (3.02) was found least effective among all other 

treatments. 

Similar results were also reported by Hugar et al. (2009) [7] 

with 1.2 dead hearts/hill from the plots of Fipronil, Singh et 

al., (2015) [20] reported 2.16 dead hearts/hill from the 

treatment Fipronil, Hugar et al., (2009) [7] with 1.6 dead 

hearts/hill from the treated plots of Monocrotophos, 

Chakraborty, (2011) [4] recorded 2.15 dead hearts/hill from the 

treated plots of Monocrotophos, Singh et al., (2013) [19] with 

3.99 dead hearts/hill from the treated plots of Spinosad. 
 

Table 2: Infestation per cent of Yellow stem borer (1st & 2nd spray): 
 

Tr. No. Treatment 1st spray 2nd spray Pooled mean 

T1 Cartap hydrochloride 4% G 2.11 (8.35) 1.86 (7.83) 1.98 (8.09) 

T2 Chloropyriphos 20% EC 2.32 (8.76) 1.98 (8.08) 2.15 (8.43) 

T3 Spinosad 480 SL 1.91 (7.94) 1.48 (6.98) 1.69 (7.48) 

T4 Monocrotophos 36% SL 1.63 (7.33) 1.12 (6.60) 1.37 (6.73) 

T5 Fipronil 0.3% G 1.16 (6.18) 0.89 (5.41) 1.02 (5.81) 

T6 Imidachlorpride 17.8% SL 2.42 (8.94) 2.46 (9.02) 2.44 (8.98) 

T7 Acephate 75 SP 3.24 (10.36) 2.83 (9.68) 3.03 (10.03) 

T8 Control 5.36 (13.38) 4.79 (12.64) 5.07 (13.01) 

F test S S S 

S. Ed. (±) 0.12 0.09 0.06 

CD (5%) 0.37 0.26 0.19 

 

To observe the effect of insecticides on natural enemies 

(Spider) on rice (Oryza sativa L.) Field 

All insecticides were effect over control in reducing the 

population of Spider recorded at 3rd, 7th and 14th day mean 

after insecticidal applications. Chloropyriphos was found 

effect (0.52) followed Monocrotophos (0.53), Acephate 

(0.74), Spinosad (0.78), Cartap hydrochlorid (0.73), Fipronil 

(0.92) and Imidacloprid (1.03) as compared to control (1.71) 

at 3rd, 7th and 14th day mean after 1st spray. 

All insecticides were effect over control in reducing the 

population of Spider recorded at 3rd, 7th and 14th day mean 

after insecticidal applications. Cartap hydrochlorid was found 

effect (0.78) followed Fipronil (0.81), Acephate 

(0.82),Spinosad (084), Chloropyriphos (0.84), 

Monocrotophos (0.88) and Imidacloprid (0.96) as compared 

to control (1.51) at 3rd,7th and 14th day mean after 2nd spray.  

The pooled data presented in Table 2 and 3 indicates all  

insecticides were effect over control in reducing the 

population of Spider recorded at, 3rd, 7th and 14th day mean 

after insecticidal applications. Chloropyriphos (0.68), was 

found effect followed by Monocrotophos (0.71), Acephate 

(0.78), Cartap hydrochlorid (0.78), Spinosad (0.81) Fipronil 

(0.86) and Imidaclopride (0.99) as compared to control (1.61) 

at 3rd, 7th, and 14th day mean after spray. 

Karthick et al., (2014) [10] also supported that chemicals were 

affecting the natural enemies just like spiders, coccinellids 

population. Kalita et al., (2015) [9] reported the natural 

enemies the population of spiders, Apanteles and dragon flies 

was recorded during August and September but the lady bird 

beetle population was found maximum during the last 

fortnight of September. Pathak et al., (2012) [16] observed lady 

bird beetle population under SRI system then the traditional 

system of cultivation. Observed more number of natural 

enemies in IPM schedule then non IPM. 

 
Table 3: Pooled mean (1 & 2nd spray) of spider population 

 

Tr. No. Treatment 1st spray 2nd spray Pooled men 

T1 Cartap hydrochloride 4% G 0.78 (5.07) 0.78 (5.19) 0.78 (5.07) 

T2 Chloropyriphos 20% EC 0.52 (4.14) 0.84 (5.27) 0.68 (4.14) 

T3 Spinosad 480 SL 0.78 (5.06) 0.84 (5.26) 0.81 (5.06) 

T4 Monocrotophos 36% SL 0.53 (4.20) 0.88 (5.40) 0.71 (4.20) 

T5 Fipronil 0.3% G 0.92 (5.50) 0.81 (5.17) 0.86 (5.50) 

T6 Imidachlorpride 17.8% SL 1.03 (5.84) 0.96 (5.62) 0.99 (5.84) 

T7 Acephate 75 SP 0.74 (4.93) 0.82 (5.19) 0.78 (4.93) 

T8 Control 1.71 (7.50) 1.57 (7.05) 1.61 (7.52) 

F test S S S 

S. Ed. (±) 0.05 0.06 0.03 

CD (5%) 0.15 0.18 0.10 
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Benefit Cost Ratio (BCR) 

The yields among the treatment were significant. The highest 

yield and benefit cost ratio was recorded in T5 Fipronil (46.3 

q/ha) followed by T4 Monocrotophos (44.5q/ha) T3 Spinosad 

(44.3q/ha) T1 Cartap hydrochloride (43.3q/ha) T2 

Chloropyriphos (42.8q/ha) T6 Imidacloprid (40.5q/ha) T7 

Acephate (39.1q/ha) as compared to T8 Control (29.5q/ha). 

When Cost benefit ratio was out, interesting result was 

achieved. Among the treatment studies, the best and most 

economical treatment was T4 Monocrotophos (1:3.45) 

followed by T5 Fipronil (1:3.43) T1 Cartap hydrochloride 

(1:3.43) T3 Spinosad (1:3.42) T2 Chloropyriphos (1:3.36) T6 

Imidacloprid (1:3.25) T7 Acephate (1:2.92) as compared to T8 

Control (1:2.74). 

Similarly reading were found with Abro et al., (2013) [1] 

reported yield (39.77q/hac) Fipronil treated plots, Sandhu and 

Dhaliwal (2016) [18] recoded yield (28.25q/ha) Fipronil treated 

plots, Singh et al., (2017) [22] reported yield (19.87q/hac) 

Fipronil treated plots. Abro et al., (2013) [1] reported yield 

(56.63q/hac) cartep hydrochloride treated plots, Sandhu et al., 

(2016) [18] reported yield (29q/hac) Cartep hydrochloride 

treated plots, Mishra et al., (2012) [13] reported yield 

(35.33q/hac) Cartep hydrochloride treated plots. Singh et al., 

(2017) [22] reported yield (13.50q/hac) Chlorpyriphos treated 

plots, reported yield (32.15q/hac) Chlorpyriphos treated plots, 

Karthikeyan and Christy (2014) [11] reported yield 

(35.76q/hac) Monocrotophos treated plots, Rath et al., (2015) 

reported yield (46.5q/hac) Monocrotophos treated plots, 

Karthikeyan and Christy (2014) [11] reported yield 

(37.64q/hac) Acephate treated plots, Singh et al., (2008) 

reported yield (39.60q/hac) Imidacloprid treated plots, Rath et 

al., (2015) [17] reported yield (52.1q/hac) Imidacloprid treated 

plots. 
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