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Abstract: This investigation was conducted during kharif 2014 and 2015 at crop research centre, Sardar Vallabhbhai Patel
University of Agriculture & Technology, Meerut, U.P., India. Among all the treatments, chlorantraniliprole 18.5 SC was
found most effective and minimum cumulative infestation of S. incertulas with 2.73 per cent DH and 2.06 per cent WE
recorded after first and second spray, respectively. Whereas, among the treatments the maximum dead hearts (6.18 %) and
white ears (7.47 % WE) infestation were recorded from chlorpyriphos 50 + cypermethrin 5 EC (Treated check). The
untreated control was recorded with maximum dead hears (9.50 % DH after first spray) and white ears (8.67 % after second
spray) infestation. The maximum yield (44.58 g/ha) was recorded from chlorantraniliprole 18.5 SC, whereas the highest cost
benefit ratio (1:12.56) was calculated in fipronil 5 SC. Among all the treatments, the minimum yield (37.60 g/ha) was
recorded from chlorpyriphos 50 + cypermethrin 5 EC and lowest cost benefit ratio (1:1.57) calculated from the treatment

novaluron 10EC.
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INTRODUCTION

ice (Oryza sativa L.) is one of the major food

crops among the cereals that provide necessary

calories and nutrients to human. Rice is the life
blood of the Asia-pacific region where 56 per cent of
world’s population lives, producing and consuming
more than 90 per cent of world’s rice. Damages by
the insect pests are considered as one of the prime
causes of low yield generation of rice in the tropical
Asian countries. These pests occur regularly and
ravage the crop from seedling stage to maturity and
few acts as vectors of virus diseases also (Pradhan,
1971). 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
(Atwal and Dhaliwal, 2008). The extent of rice yield
losses due to YSB has been estimated as 20-70 %
(Chelliah et al., 1989). It causes dead hearts at active
tillering stage and white ears at harvest stage, which
can lead to complete failure of the crop (Karthikeyan
and Purushothaman, 2000). Pesticides are commonly
used by the farmers to manage yellow stem borer in
rice. Use of insecticides has shown a positive impact
on rice production (Misra and Parida, 2004).
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MATERIAL AND METHOD

The adaptive research trials were conducted during
Kharif 2014 and 2015 at CRC, Sardar Vallabhbhai
Patel University of Agriculture and Technology,
Meerut (U.P.) India to find out the effectiveness of
novel insecticides. The studies were conducted with
the rice cultivar Pusa 1121 found mainly attacked by
yellow stem borer in basmati rice growing region.
Experiment was conducted in a randomized block
design with eleven treatments and three replications
and the plot size was 4.0x3.0 m. 25 days old
seedlings were transplanted with inter and intra row
spacing of 20 x 10 cm. All the agronomic practices
were followed as per the recommendations. All the
novel insecticides under study were applied as foliar
spray using knapsack sprayer except controlled
release formulation (CRF) of chlorantraniliprole and
cartap hydrocholoride granules. The dose of
insecticides expressed in terms of ml or g per ha. The
soluble insecticides were applied after duly mixing
with water (300 littha and 500 lit/ha each
corresponding to the respective growth stage of the
crop at the time of spraying) at 50 and 75 days after
transplanting (DAT) with due care taken for
preventing insecticidal drift. Bunds were formed
around the treatment plot and the granular insecticide
chlorantraniliprole 0.4 GR and cartap hydrocholoride
4G (CRF) were broadcasted on standing crop after
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50 and 75 days of transplanting. In control plot, only
water was used.
To evaluate the efficacy of novel insecticides against
yellow stem borer, 5 hills were selected randomly
from each treated and untreated plot. The count of
yellow stem borer infested panicles was taken one
day before 1% spray and three, seven, fourteen and
twenty one days after first and second spray of
insecticides. Calculation of the per cent incidence of
yellow stem borer was done by using the following
formula.
Per cent DH/WH
No.of DH/WH
" Total No. of tillers /Panicles
The grain yield of each plot was recorded separately
at harvesting time and converted in to g/ha before
statistical analysis. The economics of each treatment
was also worked out on the basis of expenditure
incurred on rice stem borer control and value of
additional yield over control. Cost benefit ratio on
net return per rupees invested was calculated using
the following formula:
Net Return (Rs./Ha)
Cost of Treatment (Rs./ha)
Statistical analysis
The data, recorded during the course of investigation,
were analyzed with the help of computer software
“OPSTATI1” developed by O. P. Sheoren, CCS HAU
Hisar.

C: B Ratio =

RESULT AND DISCUSSION

The statistically analyzed pooled data (Table-1)
regarding the effect of different novel insecticides on
S. incertulas during kharif, 2014 and 2015 showed
that chlorantraniliprole 18.5 % SC was the most
effective treatments throughout the spray period
(3,7,14 and 21 DAS) for minimizing the YSB
infestation as dead hearts and white ears. The
insecticide chlorantraniliprole has been observed to
be very effective for reduce the S. incertulas
infestation (Shui-jin et al., 2009; Sarao and Kaur,
2014) which corroborated present finding. The next
succeeding treatment was fipronil 5 % SC. Further,
Dash and Mukherjee (2003) reported that fipronil 5%
SC was more effective than other treatments to
control the S. incertulas. Chlorantraniliprole 0.4 %
GR was next from all the treatments. Similar results
were reported by Chormule et al., (2014) they found
chlorantraniliprole 0.4 % GR best for reducing the
infestation of YSB. It was followed by spinosad 45
% SC, flubendiamide 39.35 % SC, cartap

hydrochloride 50 % SP, novaluron 10% EC,
indoxacarb 14.5% SC, cartap hydrochloride 4 GR
and chlorpyriphos 50% + cypermethrin 5% EC.
These findings are in agreement with Prasad et al.,
(2010) who reported flubendiamide, indoxacarb,
lambda cyhalothrin and chlorpyriphos were effective
against S. incertulas. Earlier some scientists also
approved the efficacy of newer insecticides against S.
incertulas (Gupta et al., 2008; Rao et al., 2008; Sarao
and Mahal 2008; Rath et al., 2010; Kulagod et al.,
2011; Rath 2012).

The grain yield data (Table-2) revealed that all the
insecticidal treatments were significantly superior
over untreated control and comparable to check
insecticide chlorpyriphos 50% + cypermethrin 5%
EC. During both the vyears, treatment
chlorantraniliprole 185 % SC was found most
effective with the highest pooled yield of 44.58 g/ha
whereas, the highest cost benefit ratio as 1:12.56 was
calculated in fipronil 5 % SC treated plot. A similar
result was reported by Dhaka et al., (2011), which
revealed that the plots treated with fipronil 5 % SC
had highest C:B ratio than other treatments. The
results of Hugar et al., 2009 differ from present
investigation as they reported that in spite of high
yields obtained in the case of fipronil, it showed the
lowest (1:7.86) C:B ratio value due to its high cost.
The next succeeding treatments regarding highest
yield were fipronil 5% SC followed by
chlorantraniliprole 0.4 % GR, spinosad 45 % SC,
flubendiamide 39.35 SC, cartap hydrochloride 50 %
SP, novaluron 10 EC, indoxacarb 14.5 % SC and
cartap hydrochloride 4 GR, with grain yield 43.53,
42.75, 41.60, 41.00, 40.08, 39.30, 38.62, 38.25 and
37.60 qg/ha, respectively. These findings are in
conformation with (Karthikeyan, et al., 2007; Mahal,
et al., 2008 and Bhutto and Soomro, 2009) also
recorded increased grain yield by using novel
insecticides over control. In order to the cost benefit
ratio, the next best treatments were flubendiamide
39.35 % SC, chlorantraniliprole 18.5 % SC, cartap
hydrochloride 50 % SP, cartap hydrochloride 4 %
GR, chlorantraniliprole 0.4 % GR, chlorpyriphos
50% + cypermethrin 5% EC, indoxacarb 14.5 % SC,
spinosad 45 % SC and novaluron 10 EC with
1:10.61, 1:8.86, 1:7.32, 1:6.91, 1:6.81, 1:4.14, 1:3.12,
1:2.30 and 1:1.57 C:B ratio, respectively. The present
findings corroborate with the results of Chakraborty,
2012 who reported flubendiamide with higher C:B
ratio followed by chlorantraniliprole, emamectin
benzoate and chlorpyriphos 50% + cypermethrin 5%
EC.
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Table 1. Pooled effect of certain new insecticides on YSB infestation (Dead hearts and White ears) in Basmati rice variety, Pusa 1121 during kharif 2014 and 2015
S % DH After first spray % DH (Days after spraying) After Second spray % WE (Days after spraying)
N6 Treatment Dose/ha Before
spraying 3 DAS 7 DAS 14 DAS 21 DAS 3 DAS 7 DAS 14 DAS 21 DAS
1 'S"goxacarb 145%  Sooml 7.52(15.90%) 4.52(12.26)" 457(12.32)° 5.25(13.23)" 5.88(14.03) 4.02(11.56)° 4.59(12.36)° 5.03(12.88)° 6.00(14.17)°
2 Fipronil5%SC 1000 ml 5.71(13.79) 1.41(6.81)° 1.78(7.66)* 2.85(9.72)° 3.74(11.12)° 1.17(6.20)° 1.93(7.98)° 2.83(9.08)®  3.22(10.34)"
3 Novaluron10EC 600 ml 7.92(16.33)" 3.97(11.49)° 4.36(12.02)° 4.93(12.81)* 5.58(13.65)" 3.41(10.63)" 4.44(12.15)° 4.94(12.42)° 5.81(13.94)
Cartap
4 hydrochloride 50  1000g 6.92(15.24)" 3.40(10.62)" 3.86(11.32)° 4.72(12.54)" 5.37(13.39)° 3.08(10.09)" 3.92(11.41)" 4.07(11.78)™ 4.77(12.61)™
% SP
Cartap
5 hydrochloride 4 18kg 6.59(14.87)* 4.95(12.84)" 5.39(13.41)" 5.52(13.58)* 6.78(15.08)" 4.28(11.92)° 4.76(12.59)° 5.21(13.26)" 6.29(14.51)*
GR
6 Spinosad 459% SC 220 ml  8.39(16.83)* 2.54(9.16)° 2.83(9.65)® 3.83(12.28)° 4.75(12.56)° 2.13(8.39)° 2.76(9.55)° 3.79(10.56)°  4.39(12.10)°
7 gs')usbsrs‘(éam'de 75ml 7.05(15.36)° 2.96(.91)° 3.14(10.19)° 4.50(12.24)' 4.92(12.79)° 2.64(9.34)° 3.56(10.87)° 3.81(11.05)° 4.49(12.24)°
8 fshgocf/‘f)‘”st{:a”"'pm'e 150ml  5.84(13.94)7 086(5.22)° 1.07(594)7 201(8.150 273047 0534137 1.13(6.09) 191(7.19°  2.06(8.26)°
9 gg';;agga”"'pm'e 10kg 7.64(15.92)° 1.98(8.08)° 2.46(9.02)® 2.98(9.94)° 3.83(12.26)" 1.95(8.02)° 2.14(8.40)° 2.92(9.28)°  3.37(10.56)"
Chlorpyriphos
50% + a g d e d f f d e
10 Cypermethrin 5% 1200 ml  7.05(15.36)* 5.60(13.68)° 6.08(14.26)° 6.18(14.38)° 7.23(15.59)" 4.93(12.81)" 5.45(13.49)" 6.12(14.29)" 7.47(15.85)
EC (Treated check)
11 Control - 6.26(14.49)* 8.20(16.63)" 8.69(17.14)° 9.21(17.66)" 9.50(17.94)° 5.94(14.10)° 6.39(14.64)% 7.29(15.59)° 8.67(17.12)"
SEm () 0.88 0.17 0.22 0.13 0.25 0.16 0.15 0.31 0.09
CD at 5% NS 0.54 0.72 0.41 0.8 0.53 0.49 1.01 0.29

*Figures in parentheses are angular transformed values

DAS= Days after spray
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Table 2. Comparative efficacy of certain new insecticides on Yield and economics

Treatment Doses/ha Yield Yield increased Value of Total cost of treatment Net income  Cost : benefit
(g/ha) over control increased yield application (Rs./ha) (Rs./ha) ratio
(a/ha) (Rs./ha)
Indoxacarb 14.5 % SC 500ml 38.62 422 9273 2250 7023 1:3.12
Fipronil 5 % SC 1000 ml 4353 9.13 20075 1480 18595 1:12.56
Novaluron 10 EC 600ml  39.30 4.90 10780 4200 6580 1:157
Cartap hydrochloride 50 % SP 1000g 4008 5.68 12485 1500 10985 1:7.32
Cartap hydrochloride 4 GR 180kg  38.25 3.85 8470 1070 7400 1:6.91
Spinosad 45 % SC 20ml 41.60 7.20 15829 4800 11029 1:2.30
Flubendiamide 39.35 SC 75 ml 41.00 6.60 14520 1250 13270 1:10.61
Chlorantraniliprole 18.5 % SC 150ml 4458 10.18 22385 2270 20115 1:8.86
Chiorantraniliprole 0.4 % GR 10kg 4275 8.35 18370 2350 16020 1:6.81
Chlorpyriphos 50% +
cypermethrin 5% EC  (Treated
check) 1200ml 37.60 3.20 7040 1370 5670 1:4.14
Control e 34.40

Price of Basmati rice (Pusa 1121) = 2200/quintal
Labour charge = 140/labour/day
Rental value of sprayer = 50/day



JOURNAL OF PLANT DEVELOPMENT SCIENCES VOL. 9 (1) 39

CONCLUSION

Overall, the study revealed that chlorantraniliprole
185 SC was performed best with minimum
cumulative infestation against stem borer in basmati
rice among all the insecticidal treatments during both
the year of study. The highest cost benefit ratio was
calculated in fipronil 5 SC with 1:12.56. Novel
molecule insecticides chlorantraniliprole which were
found environmentally safer (safer for natural
enemies) and cost effective could be used for
chemical control of rice yellow stem borer.
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