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INTRODUCTION
Rice (Oryza sativa L.), the most important cereal crop

of India, is grown in an area of 47.7 million hectares with a
production of 85.5 million tons (Anonymous, 2003). To cope
with ever challenging insect pest problems in rice, the farmer
needs to have the latest technological advancements in pest
management. Integration of varietal technology, cultural
methods and utilization of insecticides is the most important
and effective tool available to the rice farmer. The yellow
stem borer is the serious pests of rice in South and South-
East Asia, Japan and Korea and causes heavy yield losses.
Pesticides are commonly used to manage rice pests. Use of
insecticides has positive impact on rice production (Misra
and Parida, 2004). Rice production is linearly correlated with
insecticide use in rice. Application of insecticide increased

the paddy yield of Basmati-385 by 42.6 to 54.5 per cent over
control and cost benefit ratio of 1:7 to 1:14 was obtained (Khan
et al., 2010). Since rice borers cause heavy loss to rice crop,
therefore, present studies were conducted for evaluation of
new chemical molecules for the management of Scirpophaga
incertulas Walker, in rice.

MATERIAL AND METHODS
The investigations were carried out at the Research Farm

Department of Entomology, Banaras Hindu University,
Varanasi (U.P.) during Kharif, 2012. The edaphic and climatic
conditions of experimental site under which the experiments
were conducted alongwith the techniques applied and
materials used are being described here with.
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PHB 71 was sown in seedbed on 19.6.2012. Seedlings were
raised by adopting recommended agronomic practices. The
experiment carried out with the treatments like Fipronil 0.6
per cent GR @ 40g a.i./ha, Fipronil 0.6 per cent GR @ 50g
a.i./ha, Fipronil 0.6 per cent GR @ 60g a.i./ha, Fipronil 0.3
per cent GR @ 60g a.i./ha, Carbofuran 3 GR @ 750g a.i./ha,
Cartap HCl 4 per cent GR @ 750g a.i./ha. Treatments were
replicated thrice in randomized block design. In the present
experiment, yellow stem borer was monitored at regular
intervals and when damage reached the economic threshold
level (ETL), granule application of pesticides was done.
Granular formulations were mixed with sand and applied to
the three plots of treatment in three replications treated at a
time. To avoid intermixing of treatment, about 20 to 30 cm
thick false bund boundaries were prepared all around the plots
having the treatments of granular insecticides. The
observations on the dead hearts were recorded on ten hills
selected randomly for each plot and tagged. Dead hearts (DH)
were recorded one day before granule application and 7, 14,
21, 28, 42 days after application. Dead hearts recorded on
hill basis were expressed in per cent by using the same formula
mentioned as under :

100
lltillers/hiofno.Total

lhearts/hildeadofno.Total
heartsdeadcentPer 

RESULTS AND DISCUSSION
The efficacy of different granular insecticides against

rice yellow stem borer was judged on the basis of observation
recorded on per cent dead hearts on 7, 14, 21, 28, 42 day
after treatment. The data presenting dead hearts incidence
due to infestation by S. incertulas under field conditions are
given in Table 1. The result revealed that all the insecticide
treatments recorded significantly lower per cent of dead heart
as compared to the untreated control up to 42 DAT. At 7th day
after treatment, the dead heart observed in different granular
insecticides, the per cent dead hearts ranged from 4.34 to
5.37 per cent as against 6.78 per cent in untreated control.
Among the insecticide tested, the drenching with Fipronil
0.6 per cent GR @ 60g a.i./ha proved to be most effective and
superior over all the rest of the treatment and recorded lower
(4.34 %) dead hearts. The treatment with Fipronil 0.6 per
cent GR @ 50g a.i./ha stood second in order of efficacy and
recorded 4.93 per cent dead hearts. Significant difference
existed among the rest of the treatments.

On 14th day after treatment, the dead heart observed in
different granular insecticides, the per cent dead hearts ranged
from 3.41 to 5.04 per cent as against 6.81 per cent in untreated
control. Among the insecticide tested the drenching with

Table 1 : Evaluation of new chemical molecules for the managaement of Scirpophaga incertulas, in rice
(%) dead hearts

Treatments
Dose

(g.a.i./ha) ADBT 7DAT 14DAT 21DAT 28DAT 42DAT
Mean

Fipronil 0.6 (%) GR 40 6.890 (15.21) 4.97 (12.87) 4.200 (11.826) 3.91 (11.40) 4.11 (11.69) 4.41 (12.11) 4.32 (11.99)

Fipronil 0.6 (%) GR 50 6.920 (15.25) 4.93 (12.83) 4.440 (12.164) 4.23 (11.86) 4.33 (12.00) 4.35 (12.03) 4.45 (12.17)

Fipronil 0.6 (%) GR 60 6.347 (14.57) 4.34 (12.01) 3.410 (10.641) 3.30 (10.47) 2.99 (9.95) 2.87 (9.74) 3.4 (10.62)

Fipronil 0.3 (%) GR 60 6.68 (14.97) 5.21 (13.18) 5.01 (12.934) 4.22 (11.84) 4.25 (11.89) 4.31 (11.97) 4.6 (12.37)

Carbofuran 3GR 750 6.82 (15.13) 5.23 (13.21) 5.040 (12.973) 4.93 (12.82) 4.99 (12.90) 5.21 (13.18) 5.08 (13.02)

Cartap Hcl 4 (%) GR 750 6.850 (15.17) 5.37 (13.39) 4.327 (12.006) 3.98 (11.50) 4.08 (11.64) 4.19 (11.80) 4.38 (12.07)

Untreated control 5.74 (15.04) 6.78 (15.08) 6.81 (15.127) 6.9 (15.22) 6.92 (15.24) 7.02 (15.35) 6.88 (15.20)

S.E. ± 0.183 0.112 0.013 0.023 0.042 0.009 0.039

C.D. (P=0.05) NS 0.159 0.039 0.070 0.127 0.028 0.119
**Figures in parenthesis are arsine transformed values, DAT – Days after treatment, ADBT – A day before treatment, NS = Non significant

Table 2 : Influence of fipronil 0.6 (%) GR on yield of rice
Treatments Dose (g a.i./ha) Mean yield of paddy (q/ha) Increase over control (q/ha) Percent increase over control

Fipronil 0.6 (%) GR 40 50.12 12.14 31.96

Fipronil 0.6 (%) GR 50 58.09 20.11 52.95

Fipronil 0.6 (%) GR 60 61.15 23.17 61.00

Fipronil 0.3 (%) GR 60 60.11 22.13 58.27

Carbofuran 3G 750 54.03 16.05 42.26

Cartap Hcl 4 (%) GR 750 48.18 10.20 28.86

Untreated control 37.98

S.E. ± 0.01

CD (P=0.05) 0.03
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Fipronil 0.6per cent GR @ 60g a.i./ha proved to be most
effective and superior over all the rest of the treatments and
recorded lower (3.41 %) dead hearts. The treatment with
Fipronil 0.6 per cent GR @g 40a.i./ha stood second in order
of efficacy and recorded 4.20 per cent dead hearts. Significant
difference existed among the rest of the treatments. After three
weeks of treatment, the dead heart observed in different
granular insecticides, the per cent dead hearts ranged from
3.30 to 4.93 per cent as against 6.9 per cent in untreated
control. Among the insecticide tested the drenching with
Fipronil 0.6 per cent GR 60g a.i./ha proved to be most effective
and superior over all the rest of the treatment and recorded
lower (3.30 %) dead hearts. The treatment with Fipronil 0.6
per cent GR @ 40g a.i./ha stood second in order of efficacy
and recorded 3.91 per cent dead hearts. Significant difference
existed among the rest of the treatment. Later on after four
weeks of treatment,  the dead heart observed in different
granular insecticides the per cent dead hearts ranged from
2.99 to 4.99 per cent as against 6.92 per cent in untreated
control. Among the insecticides tested the drenching with
Fipronil 0.6per cent GR @ 60g a.i./ha proved to be most
effective and superior over all the rest of the treatment and
recorded lower (2.99 %) dead hearts. The treatment with
Cartap HCl 4per cent GR @ 750g a.i./ha stood second in
order of efficacy and recorded 4.08 per cent dead hearts.

On 42 days after treatment the dead heart observed in
different granular insecticides the per cent dead hearts ranged
from 2.87 to 5.21 per cent as against 7.02 per cent in untreated
control. Among the insecticide tested the drenching with
Fipronil 0.6per cent GR @ 60g a.i./ha proved to be most
effective and superior over all the rest of the treatment and
recorded lower (2.87 %) dead hearts. The treatment with
Cartap HCl 4per cent GR @ 750g a.i./ha stood second in
order of efficacy and recorded 4.19 per cent dead hearts.
Significant difference existed among the rest of the treatments.

Overall performance of various insecticidal treatments
as granular application based on the mean dead hearts
indicated that treatment with Fipronil 0.6per cent GR @ 60g
a.i./ha was the most effective and significantly superior over
all other treatments in reducing the dead hearts to minimum
level of 3.4 per cent of dead harts. The granular performance
of the treatments were in the order of Fipronil 0.6per cent
GR @ 60g a.i./ha > Fipronil 0.6per cent GR @ 40g a.i./ha >
Cartap HCl 4per cent GR @ 750g a.i./ha > Fipronil 0.6per
cent GR @ 50g a.i./ha > Fipronil 0.3per cent GR @ 60g a.i./
ha > Carbofuran 3 GR @ 750g a.i./ha. Dhaka et al. (2009)
has documented the effectiveness of fipronil against rice stem
borer both as foliar application and granular application, due
to its systemic activity and persistent toxicity. In the present
findings, a similar result was obtained which is in line with
Panda et al. (2004) also. A similar finding was also done by
Kulagod et al. (2011) who reported that Cartap hydrochloride

50 SP @1 g/lit and fipronil 2.5 ml/lit recorded lowest per
cent of white ears and leaf damage, respectively.

In case of granular application, the highest yield of rice
(61.15 q/ha) was obtained in the treatment with Fipronil
0.6per cent GR @ 60g a.i./ha (Table 2). This treatment
recorded 23.17 q/ha and 61.15 per cent increase in yield over
control. The next best treatment was Fipronil 0.3per cent GR
@60g a.i./ha which recorded 60.11 q/ha yield of rice and
22.13 q/ha, 58.27 per cent increase in yield over control. The
next best treatment was Fipronil 0.6per cent GR @ 50g a.i./
ha which recorded 58.09 q/ha yield with 20.11 q/ha and 52.95
per cent increase over control and was found at par with
Carbofuran 3 GR @ 750g a.i./ha (54.03 q/ha). This was
followed by the treatment with Fipronil 0.6 per cent GR @50g
a.i./ha (58.09 q/ha) and Fipronil 0.6per cent GR @40g a.i./
ha (50.12 q/ha). The untreated control recorded lowest of
37.98 q/ha yield of rice. The results are in agreement with
Dash et al. (2004) and Panda et al. (2004) who reported that
the fipronil and cartap hydrochloride recorded the highest
grain yield with the maximum increase over the untreated
control. Jena (2004) also reported that fipronil was found
promising in controlling the pest as well as increasing rice
grain yield. It could be concluded that granular formulation
of fipronil can be recommended for the suitable management
of yellow stem borer.

REFERENCES
Cheng, C.H. and Chiu, Y.I. (1999). Review of changes involving
rice pests and their control measures in Taiwan after 1945. Plant
Prot. Bull., 41: 9-34.

Dale, D. (1994). Insect pests of the rice plant–their biology and
ecology, In: Biology and Management of Rice Insects. Ed. by
Heinriches EA, IRRI, Los-Banos, the Phillippines, pp. 363-485.

Dash, A.N., Mukherjee, S.K. and Sontakke, B.K. (2004). Early
stage pest control of transplanted rice through nursery applied
granular insecticides. Environ. Eco., 22(2): 403-405.

Dhaka, S.S., Sachan, S.K., Prajapati, C.R., Ali, N., Singh and
R. (2009). Efficacy of novel insecticides against yellow rice stem
borer, Scirpophaga incertulus (Walk.) and predators in rice. Ann.
Entomol., 27(1-2): 71-76.

FAO (1980). Method for larvae of the rice stem borer (Chilo
suppressalis Walker). FAO method No. 3, in Pest Resistance to
Pesticides and Crop Loss Assessment–2. Food and Agriculture
Organization of the United Nations, Rome, Italy, pp. 25-28. (1980).

He, Y.P., Gao, C.F., Chen, W.M., Huang, L.Q., Zhou, W.J., Liu,
X.G., Shen, J.L. and Zhu, Y.C. (2008). Comparison of dose
responces and resistance ratios in four populations of the rice stem
borer, CHilo suppressalis (Lepidoptera: Pyralidae), to 20 insecticides.
Pest Mgmt. Sci., 64: 308-315.

Jena, Mayabini (2004). Efficacy of new insecticides as seedling
root deep treatment against yellow stem borer in rice. Indian. J. Pl.
Prot., 32(2) : 37-39.

EVALUATION OF PHENYL PYRAZOLE FOR THE MANAGAEMENT OF YELLOW STEM BORER Scirpophaga incertulas WALKER, IN RICE

360-363



363Internat. J. Plant Protec., 7(2) Oct., 2014 :
HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE

Khan, M.J., Zia, M.S. and Qasim, M. (2010). Use of pesticides
and their role in environmental pollution. World Acad. Sci. Engg.
Techn., 72: 122-128.

Kulgagod, S.D., Hegade, M., Nayak, G.V., Vastrad, A.S., Hugar,
P.S. and Basavanagoud, K. (2011). Evaluation of insecticides and
bio-rationales against yellow stem borer and leaf folder in rice crop.
Karnataka. J. Agric. Sci., 24(2) : 244-246.

Lio, T.S. (1990). A survey on the occurence of rice stem borers and
their damage in Taichung areas. Bull. Taichung DAIS, 29: 39-47.

Liu, T.S. and Wang, Y.S. (1991). Factors responsible for the
occurence of rice stem borer in Taichung area. Chinese J. Entomol.,
11: 300-308.

Misra, H.P. and Parida, T.K. (2004). Field screening of

combination insecticides against rice stem borer and leaf-folder.
Indian. J. Pl. Prot., 32: 133-135.

Panda, B.M., Rath, L.K. and Dash, D. (2004). Effect of fipronil
on yellow stem borer Scirpophaga incertulas (Walker) certain plant
growth parameter in rice. Indian J. Ent., 66(1): 17-19.

Pathak, M.D. (1968). Ecology of rice pests. Annu. Rev. Entomol.,
13: 257-294.

Qu, M., Han, Z., Xu, X. and Yue, L. (2003). Traizophos resistance
mechanisms in the rice stem borer (Chilo supperessalis Walker).
Pestic Biochem, Physiol., 77: 99-105.

WEBLIOGRAPHY:

Anonymous (2003).Rice facts sheets (Rice Science for a better
world-Series) http://www.irri.org.

7 th

 of Excellence
Year

 

PAIDI SATYANARAYANA, M. RAGHURAMAN AND SANTESHWARI

360-363


