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for the control of rice leaffolder, Chaphalocrocis medinalis (Guenee) and

its effect on coccinellids.
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ABSTRACT

Field trials were conducted during 2012 and 2013 at Agricultural College and Research Institute, Madurai
and in a farmer's holding at Kallandhiri village, Melur Block of Madurai District respectively to evaluate the
efficacy of a premixture insecticide sulfoxaflor 3.75 + chlorpyriphos 37.5 SE against riceleaf folder and natural
enemy (Coccinellids) revealed that the test compound at 516 and 619 g a.i./ha was highly effective in reducing
leaf folder incidence (71.2 to 80.2 per cent reduction over control during the period of study) and in case of
coccinellids, negligible population reduction were noticed at 516 and 619 g a.i/ha (4.3 to 4.7/hill) when
compared to untreated check (5.7 to 6.3/hill). The check insecticides like sulfoxaflor, buprofezin,
chlorantraniliprole and chlorpyriphos were observed to be less effective than the test compounds.
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The rice leaffolder, Chaphalocrocis medinalis
(Guenee) isconsidered amajor pest of rice. Thisinsect
retainsthe potential to cause substantial damage during
the vegetative growth. It leads to leaf damage of 60
t070 % inflicting significant yield losses up to 80 %
(Prabal and Saikiya 2000). In the past a number of
conventional insecticides have been tested however,
satisfactory control has not yet been encountered.
Therefore, combination products are gaining
importance. Keeping in view, an attempt was made to
evaluate the efficacy of new pre-mixture insecticide,
sulfoxaflor 3.75 + chlorpyriphos 37.5 % SE against rice
leaffolder and this premixture insecticide, sulfoxaflor
3.75 + chlorpyriphos 37.5 SE belongsto a new class
of combination of sulfoximinesand phosphorothioate
insecticides. Studies have demonstrated that sulfoxaflor
24 SC has a unique interaction with the nicotinic
acetylcholine receptor (NAchR) (Watson et al. 2011).

Twenty five day old rice seedlings of avariety

Seeraga Samba were transplanted in season | and Il
of 2012 and 2013, respectively with al recommended
agronomic practicesin a plot size of (5X5) m? with a
spacing of (20X 10) cmwith threereplicationsarranged
in a randomized block design. The test molecule
sulfoxaflor 3.75 + chlorpyriphos 37.5 SE was applied
at 413, 516 and 619 g a.i./ha along with four check
insecticides viz., sulfoxaflor 24 SC (75 g ai/ha),
chlorantraniliprole 20 SE (30 g a.i/ha), buprofezin 25
EC (200 g a.i/ha), chlorpyriphos 20 EC (375 g a.i/ha)
and untreated check. The treatments were imposed at
45 days after transplanting and repeated three times at
15 daysinterval using high volume knapsack sprayer
with the spray volume of 500 I/hato alevel of run off.
Observation on leaffolder incidence (per cent leaf
damage) and population of nymphs and adults of
coccinellids were recorded at 1 day before first spray
andat 7, 10 and 15 days after treatment (DAT) of each
spray from 10 randomly selected hills/plot/replication
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during both the years. Plot wise grain yield was
computed and expressed as g/ha after necessary
conversion. All the data were subjected to statistical
analysisas per RBD procedure. The datafrom various
field experiments were scrutinized by RBD analysis of
variance (ANOVA) after getting transformed into
x+0.5, logarithmic and arcsine percentage valueswhere
appropriate (Gomez and Gomez 1984). Critical
difference values were calculated at five per cent
probability level and treatment mean values were
compared using Duncan'sMultiple Range Test (DMRT)
(Duncan 1951).

During season | (2012), the per cent leaf
damage due to leaffolder varied from 28.0 to 30.0 per
cent before impaosing treatments (Table 1). After first
spray at 7 DAT, there was significant reduction in the
per cent leaf damage. The lowest leaf damage was
recorded on plots sprayed with sulfoxaflor 3.75 +
chlorpyriphos 37.5 SE 619 g a.i./haand 516 g a.i./ha
(11.5and 13.7%) respectively. While check insecticides
registered 17.3 to 23.6 per cent leaf damage, among
the check insecticide sulfoxaflor 24 SC 75 ga.i/ha(17.3
%) followed by chlorantraniliprole 20 SC 30 g ai/ha
(17.5%) as against 35.6 per cent leaf damage in
untreated control. There was further reduction in the
leaf damage due to sulfoxaflor 3.75 + chlorpyriphos
37.5SE619ga.i./ha(7.7 and 4.7%) and 516 g a.i./ha
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(9.4 and 6.3%) at 10 and 15 DAT, respectively. More
or less same trend of per cent leaf damage was
observed after the second and third sprays. The new
pre-mixture insecticides caused 80.2 to 62.9 per cent
reduction in leaffolder incidence as compared to check
insecticides.

Popul ation of nymphs and adults of coccindlids
like Harmonia sp., Coccinella transversalis
(Fabricius) and Chilomenus sexmaculata (Fabricius)
were recorded and given in Table 3. There was
negligiblereduction on coccinellids population due to
sulfoxaflor 3.75 + chlorpyriphos 37.5 SE 619 g a.i./ha
whichranged from 3.6to 3.7/hill; 3.7 to 4.4/hill and 4.1
to 4.8/hill from 7 to 15 DAT after first, second and
third sprays, respectively. This was followed by
sulfoxaflor 3.75 + chlorpyriphos 37.5 SE 516 g a.i./ha
which resulted in coccinellids popul ation of 3.6t0 3.9
per hill, 4.2to 4.5 per hill and 4.1t0 5.0 per hill from 7
to 15 DAT after first, second and third sprays
respectively when compared to other treatments.

During season Il (2013), the |leaf damage due
to leaffolder ranged from 22.1 to 23.4 per cent before
imposing first spray (Table 2). There was significant
reduction on leaf damage at 7,10 and 15 DAT after
first spray dueto sulfoxaflor 3.75 + chlorpyriphos 37.5
SE at 619 g ai./ha(10.1, 7.8 and 6.7 % respectively)

Table 1. Effect of sulfoxaflor 3.75 + chlorpyriphos 37.5 SE against Cnaphalocrocis medinalis on rice - | season (2012)

Treatments Per cent leaf damage on DAT Mean  Per cent

(ai./ha) reduction
Pre 1st spray 2nd spray 3rd spray over
count control

7 10 15 7 10 15 7 10 15

Sulfoxaflor 3.75+chl- 282 184¢ 153° 11.3® 123° 95°¢ 86° 849 63°¢ 45° 10.5¢ 629

orpyriphos 37.5 SE 413 g

Sulfoxaflor 3.75 + chlor- 28.0 137> 94° 6.3° 85" 54°b 44° 7.3° 55b 34° 7.1° 749

pyriphos 37.5 SE 516 g

Sulfoxaflor 3.75 + chlor- 28.6 1152 7.7# 472 7.3% 452 342 572 362 21=@ 562 80.2

pyriphos 37.5 SE 619 g

Sulfoxaflor 24SC75g 29.9 17.3¢ 11.4°¢ 85¢ 10.1¢ 81¢ 7.1° 80¢ 6.1°¢ 51¢ 9.1¢ 67.8

Chlorpyriphos- 284 23.6f 1859 1519 147" 1199 1089 7.6° 57b 3.6° 1247 56.2

20EC375¢g

Chlorantraniliprole- 297  175°¢ 144°¢ 108, 108¢ 87°¢ 78" 93¢ 75¢ 53¢ 102°¢ 640

20SC30g

Buprofezin25SC200g 28.1 21.7¢ 163" 148" 12.8° 109" 10.0f 10.1f 85°¢ 7.3¢ 125" 558

Untreated control 30.0 35.69 39.8" 46.1M 22.7° 248" 304" 1679 187" 248" 2839

CD (0.05) - 038 0.39 0.37 0.49 060 0.52 040 047 039 0.12

SEd - 018 0.18 0.17 0.22 028 024 019 022 018 0.06

Data are mean values of three replications, DAT - DaysAfter Treatment

Values were transformed by arc sine transformation and the original values are given
M eans with columns lacking common bold upper case superscript are significantly different (P<0.05)
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Table 2. Effect of sulfoxaflor 3.75 + chlorpyriphos 37.5 SE against Cnaphal ocrocis medinalis onrice- 11 season (2013)

Treatments Per cent leaf damage on DAT Mean Per cent
(ai./ha) reduction
Pre 1st spray 2nd spray 3rd spray over
count 7 10 15 7 10 15 7 10 15 control
Sulfoxaflor 3.75 + chlor- 221 14.8¢ 1139 94¢ 94c¢ 78¢ 55¢ 74 57¢ 35°¢ 83° 644
pyriphos 37.5 SE 413 g
Sulfoxaflor 3.75+chlor- 224  125° 86° 6.9° 82° 6.1° 4.1 642 44> 29° 67° 712
pyriphos 37.5 SE 516 g
Sulfoxaflor3.75+chlor- 220 10.1* 7.8& 6.7% 7.32 542 33* 63* 32% 232 58 751
pyriphos 37.5 SE 619 g
Sulfoxaflor 24 SC75¢g 231 146¢ 108°¢ 82° 11.3® 97¢ 85° 93«9 749 52¢ 094 596
Chlorpyriphos- 226 173" 145" 3.6°¢ 114 93¢ 82°¢ 10.0¢ 619 43¢ 10.6"f 545
20EC375¢g
Chlorantraniliprole- 234 156°¢ 124° 839 104¢ 73°¢ 64> 799 51¢ 39+« 86¢ 631
20SC309g
Buprofezin25SC200g 229 2039 147% 115°¢ 11.8¢ 96¢ 88¢ 91°¢ 749 63" 1109 528
Untreated control 230 272" 3269 384" 176" 204° 256" 133° 155°¢ 1879 233" -
CD (0.05) - 051 049 069 045 058 043 074 071 063 022 -
SEd - 023 022 032 021 027 020 034 033 029 010 -
Data are mean values of three replications
Values were transformed by arc sine transformation and the original values are given
Means with columns lacking common bold upper case superscript are significantly different (P<0.05)
Table 3. Effect of sulfoxaflor 3.75 + chlorpyriphos 37.5 SE against coccinellidsonrice- | season (2012)
Treatments Number of grubs and adults/hill on DAT Mean Grain
(ai./ha) Pre population Yieldg/ha
count of grubs
1st spray 2nd spray 3rd spray and adults/
7 10 15 7 10 15 7 10 15 hill
Sulfoxaflor 3.75+chlorp- 4.2 39° 40° 38P 45P 44bd 50® 49P 53b 55b 44°b 32.9¢
yriphos 37.5 SE 413 g
Sulfoxaflor 3.75+chlorp- 4.0 39b 36° 37° 45b 42 44 41° 48°¢ 50 43¢ 34.6°
yriphos 37.5 SE 516 g
Sulfoxaflor 3.75+chlorp- 38  3.6° 39" 37" 37°¢ 43% 44 42%41°¢ 48° 40, 36.72
yriphos 37.5 SE 619 g
Sulfoxaflor 24 SC759g 36 3.7° 38, 39P 45P 45° 45 43¢ 50%* 52tk 44k 34.2°
Chlorpyriphos 20 43 214 224 2349 30¢ 32¢ 30°¢ 30° 30f 32¢ 27f 30.4¢
EC375¢
Chlorantraniliprole 35 29¢ 3.0° 30¢ 34c¢ 35« 33¢ 389 41¢ 40¢ 34¢° 325¢
20SC30g
Buprofezin25SC200g 4.7 28¢ 28¢ 29¢ 35°¢ 33k 34c¢ 359 37° 399 34¢ 32.8¢
Untreated control 44 472 482 51 582 582 572 632 642 622 572 26.1¢
CD (0.05) - 014 015 014 011 021 016 013 008 010 0.04 0.01
SEd - 0.07 _ 0.07 007 005 01 008 006 004 005 0.02 0.004

Data are mean values of three replications
Values were transformed by arc sine transformation and the original values are given
Means with columns lacking common bold upper case superscript are significantly different (P<0.05)

and sulfoxaflor 3.75 + chlorpyriphos 37.5 SE at 516 g
ai./ha (12.5, 8.6 and 6.9 % respectively) when
compared to other treatments. The per cent reduction
in leaf folder incidence was higher in sulfoxaflor 3.75
+ chlorpyriphos37.5 SE 619 ga.i./ha(75.1 %) followed
by sulfoxaflor 3.75 + chlorpyriphos 37.5 SE516 g a.i./
ha (71.2 %).

Population of grubsand adultsof coccinellids

oninsecticidetreated and control plotsaregiveninthe
Table 4. Initial population of coccinellidsranged from
3.2 10 4.8 per hill before imposing first spray. Mean
coccinellids population were higher in sulfoxaflor 3.75
+ chlorpyriphos 37.5 SE 413, 516 and 619 g a.i./ha
(ranged from 4.0 to 4.4/hill) followed by sulfoxaflor 24
SC75gai./ha(4.4/hill). Lowest coccinellids population
wasrecordedin chlorpyriphos20 EC 375ga.i./ha(2.7/
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Table 4. Effect of sulfoxaflor 3.75 + chlorpyriphos 37.5 SE against coccinellidsonrice - 11 season (2013)

Treatments

Number of grubs and adultsg/hill on DAT

Mean Grain

(ai./ha) Pre

population Yidd

count of grubsand (g/ha)
1st spray 2nd spray 3rd spray adultg/hill
7 10 15 7 10 15 7 10 15

Sulfoxaflor 3.75+chlor- 4.8 46® 42 41° 48" 48° 4.8° 56b 54 58b 49°b 29.7¢
pyriphos 37.5 413 g
Sulfoxaflor 3.75+chlor- 4.3 44>  41* 40° 4.6° 4.6° 4.6° 52 54t 55*  47°b 32.2°
pyriphos 37.5 516 g
Sulfoxaflor 3.75+chlor- 3.8 4.0 359 39b 42% 44° 44> 50" 48¢° 5.0¢ 43¢ 34.0¢
pyriphos 37.5 619 g
Sulfoxaflor 24 SC759g 44 41 43> 42° 46° 4.8° 44> 55k 58®» 54k 48P 31.3¢
Chlorpyriphos 20 40 20¢ 19 169 20° 20¢ 2.1¢ 247 2.2f 26¢ 20f 27.6°
EC375¢
Chlorantraniliprole 39 36¢ 359 34c¢ 389 37¢ 409 449 444 444 39¢ 30.5¢
20SC30g
Buprofezin25SC200g 38 3.0¢ 30¢ 3.0°¢ 359 34¢ 359 39¢ 37¢ 419 34¢ 29.8¢
Untreated control 32 48® 53* 56@ 6.0* 63° 6.82 6.62 6.6 722 632 23.39
CD (0.05) 014 017 011 018 015 0.13 012 017 012 0.06 0.01
SEd - 007 008 005 0.08 0.07 0.06 006 0.08 0.06  0.03 0.004

Data are mean values of three replications

Values were transformed by square root transformation and the original values are given
Means with columns lacking common bold upper case superscript are significantly different (P<0.05)

hill). During both the years, sulfoxaflor 3.75 +
chlorpyriphos 37.5 SE 619 g a.i./haregistered highest
grainyield of 36.7 and 34 g/hawhich wassignificantly
different than rest of its other dosage and the check
insecticides (Table 3 & 4). The premixtureinsecticides
at its two higher dosages were observed to be more
potential than the check insecticides.

These results are in accordance with the
findings of Rath and Dash (2009) who reported that
Ducord 17 EC (chlorpyriphos 16 % + alpha
cypermethrin 1%) at 1250 and 1000 ml/ha produced
pronounced effect on leaffolder causing least |eaf
infestation. Seetharamu et al. (2005) reported that
chlorpyriphoseffectively reduced thelarval count and
reported 8.17 % leaf damage. DRR (2011) reported
that chlorpyriphoswasrel atively better against rice pest
complex and in increasing grain yield. Monilal
Chatterjee and Amaendu Ghosh (2012) reported that
sulfoxaflor showed excellent fit with high levels of
insecticidal potency and showed lesser hazards to
natural enemies. Anonymous (2012) indicated that
sulfoxaflor 24 SC @ 375 g per ha recorded the
maximumyield of 4.96t per ha.
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