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INTRODUCTION

Rice (Oryza sativa L) is the world’s socond most impartant
crop and is consumed by more than 60 per cent of the warld
population. It is grown on over 145 million hectares in more
than 110 countries. India is the largest rice Browing country, it
accounts for more than 40 per cent of food grain production
(Sekh et al., 2007). The rice crop is subjected to sustain a
considerable damage by a number of Insect pests, among
them vellow stem barer, Scirpophaga incerufas (Walk.) is the
principle devastators, which i responsible for ecanomic Crop
losses under local conditions (Kumaretal., 2012). This insect
altacks the crop from the seedling stage Lo the harvesting slage
ancl Ihus causes complete loss of aifected tillers. Dead hearis
are produced when the insect altacks at vegetative stage while
white heads occur when the clom borer attack at time of
heading,

kadha).

Management of the stem borer i rice involved application of
pesticides, varietal resistance ancl use ol natural enemies (Khan
et al.,, 2010). While, agriculture yses 52 per cent of (otal
insecticides in India, rice crop alone accounts for 17 per cent
of it. About 50 per cent of Indian rice farmers use old group of
insecticides ranging from one to six applications per crop
against stem borers, brown planthoppers, white backed
planthoppers and leaf folder (Shepard et al., 1993},
Inchiseriminate use of conventianal insecticides have resulted
in @ number of undesirable side effects such as the emergence
of resistance species of insects, environmental pollution and
hazards to farmers {Hassall, 1990,
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overall mean (6,86% dend hearl and 6.8

A supervised field experiment was conducted to evaluate the impact of newer insecticides against vellow stem
borer in paddy. All the treatments lested in this experiment had the comparable lower number of dead bearts ang

white ears than un-treated control, it was found that cartap hydrachloride 4 G al 700g a.ivha recorded 3 [ow
5% white ear] and was the bect treatment followed by fndoxacarb 15.8
EC at 60g a.itha (7.00% dead heart and 6.98% white ear) compared 1o the untreated check (11.43% and
12.51%). The order of efficacy was ca nap hydrochloride 4 G at 7008 a.i/ha > indoxacars 15.8 EC 4t 60z a.i/ha
= carbosulfan 25 EC at 350g a.itha > cartap hydrochloride 50 5P at sUga.itha >fipronil 5 SC ar 50g a.itha >
phosphamidan 40 SL at s00g a.itha > flubendiamide 20 WG at 125g a.i/ha > emamectin benzoate 55Gat 11
a.ifha > buprofezin 25 SC a1 200g a.i./ha. The grain vield (5623,22 ke/ha) and benalit cost ratio (1: 2.34) were
higher in the treatment with tartap hydrochloride 4 G at 700g a.i./ha compared ta the untreated check (3428 56

Inthe advent of newer group of insecticicles, newer insecticides
with novel made of action are used to cantrol the yellow stem
borer, S incertulas and achieved successful control. Keeping
in view the importance of rice crop and the management of
yellow stem borer with certain newer insecticides, the present
study was undertaken and results thus obtained are presenta
herein.

MATERIALS AND METHODS

A field trial was conducted (o study the impact of newer
insecticides against the vellow stem borer . incertyfas during
Rabi 2013 at the Eastern farm of PAJANCOA and RI, Karaikal
Fhe experiment was laid out in 4 Randomized Block Design
(RBD) with ten treatrments replicated thrice. The treatments
were T1 Cartap hydrochloride 4G @ 700 g a.iftha T2
Carbosulfan 25 EC @ 350 g a.t.tha, T3 Fipronil 5 5C @ 50 g
a.i./ha, T4 Flubenchamide 20 WG @ 125 g a.ifha, 15 Cartap
hydrachloride 50 SP @ 50 g ai/ha, T6 Indoxacarb 15.8 £C
@ 60 g a.ifha, T7 Emamectin benzoate 5 5G @ 11°g a.i.tha,
T8 Buprofezin 25 SC @ 200 g a.i./ha, T9 Phosphamidon 4p
SL@ 500 ga.i/ha, T10 Untreated check The ruling rice variety
ADT 39 was transplanted in 7 x 3 stjuare meter plots with g
spacing of 20 x 15 ¢m.

The recommended dose of fertilizer of 120:40:40 kg / ha as
NER I D respectively was applied. About 25 e cent N
a:wL'i'I\’,O, 100 per cent, P.O. was applied as basal and
rv.rnain-ing amount of N and K. O was applied in thiee egual
splil doses at tillering, panicle initiation and tlowering stages,
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The observations on dead heart and white ear were recorded
from 40 DAS and continued up to 60 DAS. Two foliar
applications were given with high volume sprayer after the
pest reached ETL.

Observations on pest occurrence were recorded prior to the
treatment and after imposing the treatment. Post treatment
observations were recorded ar 1, 3, 5, 7, 10, 12 and 14 days
atter spraying,

Assessment of the yellow stem borer, S. incorlulas
Assessment of dead heart and white ears damage symptom
caused by the vellow slem borer, S. incertulas was made on
ten randomly selected plants per plot and the damage was
worked out as below:

Number of damaged lillers
Percent dead hearls = el =2 %100

Totalnuber of tillers

Number of damagedproductivetillers

Percentwhite ears = — %100
Totalnumber of productivetillers

(Heinrichs et al,, 1985)

To assess he performance of treatments per cent reduction
over control was worked out wilh the following formula,

Percent reduction over control = Untreated chieck - Treatment =100
Untreated check

Grain yield/plot was also recorded at harvest and it was
converted in to quintal / ha. for analysis and comparison. The
economics of each treatment was also worked oul on the
basis of cost benefit ratio.

The data obtained from the figld experiments were analysed
in a Randomized Block Design by ‘F’ test for significance as
described by Panse and Sukhatme (1958). Critical difference
values were calculated at 5% probability level and the treatment
mean values of the experiment were com pared using Duncan’s
Multiple Range Test (DMRT) (Gomez and Gomez, 1984).

RESULTS

Management of slem borer

The results on the effect of newer insecticides against the vellow
stem barer, 5. incertulas on the rice variety, ADT 39 during
Rabi 2013 are presented in Table 1 . The damage by the yellow
stem borer, S, incertulas was observed from 40 days after
sowing {DAS) and continuad up to 95 DAS, Refore the first
foliar and soil application, the dead heart damage ranged from
10.35 to 11.74 per centhill and there was no significant
difference among the treatments,

ALT day aifter treatment (DAT), the dead heart damage ranged
from 6,58 to 10.91 per centhill. Ameong Lhe treatments, cartap
hydrochloride 4 G at 700 g a.l./ha recorded the lowest dead
heart damage of 6.58 per cent/hill and was on par with
indoxacarl 15.8 EC (6.74 %), followed by carbosulfan 25 EC
at 350 g a.i/ha (7.41%) compared to the untreated check
which recorded the highest per cent damage of 10.91 per
cent. It was found that all the insecticidal treatments were
superiar than the untreated check. Similar trend was observed
upto 5 DAT. A decline in dead heart damage was observed
from 1 DAT and continued upto 7 DAT,

AL 7 DAT, there was a decrease in dead heart damage which

ranged from 4.61 ta 11.52 per cent irrespective of the
treatments. The minimum dead heart damage was recorded
in cartap hydrochloride 4 G at 700 g a.1./ha, (4 61%) that was
on par with indoxacarb 15.8 EC at 60 g a.i./ha (4. 73%) followed
by carbosulfan 25 EC at 350 g a.i/ha (5.19 %) compared Lo
the untreated check (11.52%). Similar trend was observed up
o 14 DAT.

Before the second foliar and soil application, the per cent
white ear damage ranged from 10.03 to 11.93 per cent/hill
(Table 2). At 1 DAT, the white ear damage ranged from 7.04
to 12.06 per cent/hill. Among the treatments, cartap
hydrochloride 4 G al 700 g a.i /ha, recorded the lowes| white
ear damage of 7.04 per cent/hill and was an par with
indoxacarb 15.8 EC al 60 g a.i‘ha (7.20%), followed by
carbosulian 25 EC at 350 g a.i./ha (B.05%) compared lo the
untreated check {12.06%). A decline in white ear symptons
was observed from 1 DAT and continued upto 7 DAT.

The white ear symplom was in an increasing trend from 10
BAT and continued up to 14 DAT, At 10 DAT, the white ear
damage ranged from 6.65 to 1283 per cent/hill irrespeciive
of the treatments. The minimum while ear damage was
recorded in cartap hydrochloride 4 G al 700 gaijha, (6.65%)
that was an par with indoxacarb 15.8 EC at 60 ga.i./ha (6.83%)
followed by carbosulfan 25 EC at 350 g ad./ha {7.61%)
compared to the untreated check that registered the highea
white ear damage of 12.83 per cent/hill. Similar trend was also
observed up to 12 DAT.

AL 14 DAT, the per cent white ear clamage ranged from 7.61 to
13.04 per centhill irrespective of the treatments. 1t wae found
that after the second foliar and sail applhication, the per cenl
while ear damage was minimum in cartap hydrochloride 4 ¢
at 700 g a.i/ha (7.04 10 7.61%) that was on par with indoxacarh
15.8 EC at 60 g a.i/ha (7.20 to 7.79%) compared 1o the
untreated check which recorded the highes! damage ranging
from 12,06 to 13.04 per cent/hill.

The overall mean values exhibited that stem borer damage
ranged from 6.85 1o 11,97 per cent/hill. The stem borer
damage was lowest (6.85%) in cartap hydrochloride 4 G a1
700 g a.i./ha that was comparable with indoxacarb 15.8 FC a1
60 g a.i/ha (6.99 %) followed by carbosulfan 25 EC al 350 8
a.irha (7.60 %) compared 16 the untreated check (1 1.97%), It
was found that cartap hydrochloride 4 G at 700 ga.i./ha was
superior than the other treatments. It was found that cartap
hydrochloride 4 G at 700 g a.i./ha was superior among the
treatments with a per cent reduction of 42 .77 compared o the
untreated check.

The order of efficacy was cartap hydrachloride 2 G ar 700 g
a.l./haz indoxacarh 15.8 EC at 60 g a.idha > carbosulian 25
EC at 350 g a.ifha = cartap hvdrochloride 50 5P ais0pal/
ha >fipronil 5 SC at 50 g a.i/ha > phosphamidon 40 SL at
300 g ai/ha > flubendiamide 20 WG at 125 g aiha »
emameclin benzoate 5 SGat 11 g a.i/ha > buprofezin 25 ¢
at 200 g a.i/ha.

Yield and BCR

The effect of newer insecticides on the yield of therice variely
ADT 39 is presented in the Table 3. The grain vield ranged
from 3428.56 10 5625.22 kgdha. The highest vield was
recorded in cartap hydrochloride 4 G at 700 ga.i/ha{5625,22
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Table 1: Bioefficacy of newer insecticides against the yellow stem borer, . incertulas during Rabi 2013 on dead heart after first {aliar and soil
application

R b T -___"__|
| Treatments Per cent damage #1 Foliar and suil application Overall  Per cen
Dose Pretreat 1 DAT 3 DAT 5 DAT 7 DAT 10 DAT 12 DAT 14 DAT mean rectuction
| ig a.i’ha) ment e
count control
(40 DAS) ‘
Cartap hydrochloride 4C 700 10.35 6.54° 5.60" 4,94 461" 6.22 6.53* 10.03"  6.8h 37. 98
(sail ‘
appli
[ cation)
| Carbosulfan 25EE 350 10.94 7410 B30 5.56" 5.19° g L 7350 10.30  7.57 34.29 |
Fipronil 5 5C 50 11.74 B.39 7. 6. 30 5.88 a3 g3 10.83° B.32 2728
| Flubendiamide 20 W 125 10,63 8.29 7.0 b.22 3.81° 784 8.23 1055 808 29.30
Cantap hydrochloride 50 5P 50 1.7 749" 38 5820 35950 7.08" 7430 10.32" 766 1298
Indoxacarb 15.8 EC 60 10.54 6.74* .74 5.07 4.73° 6.38" 670" 1807 700 18.75
Emamectin benzoate 55G 1) 11.05 B.91¢ 7.581 6.69¢ 6,244 §.43% 5.85M 10.79"  B.57 25.02
Buprofezin 25 5C 200 10.68 .49 8.07" 7.2 6.65" 8.97¢ Q:35e 11.04* B.92 21,95 |
Phosphamidon 40 51 500 11.22 7.b0" b.46° 5.70¢ 532k £.93% L 27" 10.16"" 7.58 33.68 |
Untreated check - 10.87 10.91! 11.29' 11.36% 11.52 173! 11.86 i B F1.43 . ‘
SE. d 2.07 0.19 0.18 016 Q.16 0.28 0.29 0.09 E -
iCD{P = 0.03) NS 0.41** (0 3g+* 0.34"* 0.39° p.ep*t» 0.62*" 0.20%* |
[C.\-"["fu] 14.59 1.45 1.47 1.40 1.44 2ilT 2.19 0.63

Ina enliumn mean followed by 4 comman letter are not sispificantly differe ! by L8RP = oy £+ - Significantat 1% lovel : # . Megnof thiee replications ; S5 - NG significant
*-Sigaificantat 5 % level: DAS - Days aftar sawing; DAT - Days after treatmien

Table 2: Bicefficacy of newer insecticides against the yellow stem borer, §. incertulas during Rabi 2013 on white car basis alter second foliar
and soil application

Treatments Per cent damaze #11 Foliar and <oil application Owverall  Pereent
[ Duose Pretreat T DAT 3 DAT 5 DAT 7 DAT 10 DAT 12 DAT  14DAT Mean recluction
g a.i/hal men over
counng control
160 DAS) _ > 3 |
Cartap hydrochloride 4G 700(0i] 10.03 704 5098 528 453 6.63 7.28¢ 761 685 15,24 |
applh {
calion)
Carbosulfan 25 EC 350 10,30 f.050 6.85" 6.04"0 3.64" 761t 7.99n 8.34" 7.60 39.24 J
Fipronil 5 5C 20 10.83 8.82¢ 7.50¢ &.621 6,184 8.34 8.75¢% 9.19¢ B8.27 33.89 |
Flubendiamide 20 WG 125 10.55 9.39 7.98! G.04' 6.58' 8.87 L2 Q77! B.26 3157
Cartap hydrochloride 505p 50 10,32 8.3% 7.07 6.25¢ 5.84' 7.88 8.21" 8.h2 7.81 37.56 !
Indoxacarb 15.8 EC 14} 10.07 720 6.09 5.43¢ 3.0 683+ Tgdn 2 6.98 44 20
Emamectin benzoate 55C 11 10.79 B.67% B.22¢ 7.258 6.7 7% 9,14 q.59¢8 10.074 4.93 28.61
Buprofezin 25 sC 200 11.04 9.86" 8.2g" 7.45h 6.90" 9.430 6.7g" 10.32" T.14 26.91
Phosphamidon 40 51 300 10.16 o F 776 6.85" 639 .62 S.05" g.49* B.43 iz.e
Unireared check = 1T:83 12,06' 12,260 1239 12.62 12.83 12.96 13.04 12.51 5 |
SE.d 0.09 0.08 0.06 0.09 (.05 0.10 0.07 0.09 - - J
CD(P =0.05) 0.20*%* (. 18+» Q.14%% 0.20%* 0.12%% g21+» 2 Hena 0.20%*
[CV (%) 0.65 062 052 078 049 075 056 0.68 I

i = T : s __—__‘—_ o s
In a calumn mean follawed by a commen letter are ol significantly differsntby LSD(P = (.07, *+ -Significant at 1 % level ; # - Mean of theee replications; N3 - Non sionificant:
" -Significantat 5 % level; DAS - Days after sowing; DAT- Days after lrealment

Table 3: Yield of rice and BCR on the different tecatments of newer insecticides in the rice

Treatments Duselg a.ifha) YieldKg/ha BCR 4’
Cartap hydrachloride 4¢ 00 woilapplication 5625.22¢ 1 2.34
Carbosulfan 25 FEC 350 4965.87" et

Fipronil 5 5C 50 4495, 5% 1: 1.90 ‘
Flubendiamide 20 WG 125 4187 88" 1 1.79

Cartap hydrochloride 50 5p 50 4789, 56 1. 2.00

| ndoxacarb 15.8 EC G0 5340.7 34" Py
Emamectin benzoate 585G 11 3968, 24 [ |
Buprofezin 25 5C 200 374644 1 1.60 |
Phosphamidon 40 SL 500 4278.64+ 1:1.80 '
Unrreated check - 3428.506¢ - -

SE.d 207

CDiP =0.05) 4.35*%+

C. V%) 3.80

Mearat 4 replications:in  colimn mean followed by acommen letter are nof significantly differen by LSDs* * - Sienificant al P = 0.01

W e e




ke/ha), that was comparable with indoxacarb 15.8 EC at 60 g
a../ha (5340 73 ke/ha) followed by carbosulfan 25 EC ar 350
g a.i./ha (4965.87 kg/ha). It was found that cartap
hydrochloride 4 G at 700 g a.i/ha was superior than the other
ireatments. All the treatments were found to be superior than
the untreated check (3428.55 kgsfhaj.,

The BCR for the evaluation of newer insecticides are presented
in Table 3. It was found that cartap hydrochloride 4 G at 700
g a.i/ha recorded the maximum benefit cost ratio of 1:2.34
and was comparabie with indoxacarb 15.8 EC at 6D g a.tha
(1:2.24) followed by carbosulfan 25 EC at 350 g a.i./ha (1:
2.11) compared ta the untreatecd check.

The declining order of henefit costratio was arranged as carlap
hydrochloride 4 G a1 700 g a.i/ha > indoxacarb 15.8 EC at 60
g a.i./ha > carbosulfan 25 EC at 350 g a.i/ha > cartap
hydrochlaride 50 SP at 50 ga.i/ha > fipronil 5 SC at 50 gai/
ha > phosphamidon 40 L at 500 g a.itha > Mlubendiamide
20 WG at 125 g aitha > emamectin benzoate 5 SG at 11 g
a.i/ha > buprofezin 25 SC 4t 200 g a.i/ha.

DISCUSSION

Tanveeretal. (2012) reported that minimum yellow stem borer
infestation of 6.0 percent was recorded in the treatment with
cartap hydrochloride 4 G ar 750 g a../ha. Earlier studies by
Kulagod et al. (2011) and Yaday and Raghuraman (2014) alsa
evidenced that cartap hydrochloride 4 G was significantly
superior than other treatmerits in the trial and maintained low
infestation of yellow stem borer. Pathak and Tiwari 12005}
reported that cartap hydrochloride a G at 750 Ba.i/ha recorded
the dead heart damage from 3.83 1o 5.36 per cent and was
superior than carbofuran 3 G af 730 g a.i/ha and Neemzal T/
51 percental9 g a.i/ha. Prasad et al (2007) and Balakrishng
and Satyanarayana (201 3) also reported that cartap
hydrochleride 4 G at 0.60 kg a.i./ha was effective in controlling
the rice stem borers followed by chlorpyriphos 20 EC at 500
g a.i/ha and fipronil 4.95 EC a1 50 g a.i./ha,

Pathak and Tiwari (2005) reported that cartap hydrochloride
4G at 750 g a.i/ha had maximium increased grain yield of
54.7 per cenl compared to |he untreated check. Tanveer ef 3/,
(2012) stated that cartap hydrochloride 4 G at 750 g a.i./ha
recorded the highest grain yield of 41.93 o/ha fol lowed by
fipronil 0.3 G at 75 ga.1./ha (39.93g/ha) and carbofuran 3 G a1
1000 g a.i/ha (38.26 g/hal. All the earlier findings are in
conformity with the present findings,
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