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ABSTRACT

Chilli, is an important spice and vegetable créindia. Field trials were conducted to determine bio efficacy
of Novaluron 5.25% + Emamectin benzoate 0.9% S@hage&hilli fruit borers. Experimental findings iicaite that foliar
sprays with Novaluron 5.25% + Emamectin benzod®®0SC combination effectively controllgdelicoverpa armigera
and Spodoptera litura in chilli. No phytotoxic effect or symptoms werbserved, with any of the treatment on chilli crop
and also, there was no effect on non-target orgami#t is evident from the present investigatioatttNovaluron 5.25 % +
Emamectin benzoate 0.9% SC was effective agalalstoverpa armigera and Spodoptera litura @ 875 & 925 ml/ha is
recommended for use. The treatment of Novaluro8%.2 Emamectin benzoate 0.9% SC @ 875 ml/ha erkililie

highest cost benefit ratio (1: 4.97) during expein
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INTRODUCTION

Chilli, is an important spice and vegetable cropnofia. Chilli (Capsicum annuumL.) is an important cash crop,
among the spices and belongs to family Solanackdieats. The productivity of chilli is very low,u to several factors.
Among them, insect pests cause severe loss, inybil. It is attacked by various insect and nptests from seedling to
fruiting stage. The damage causedHs}icoverpa armigera (Hubner) andSpodoptera litura (Fb.), during flowering and
fruit formation is more and reduced vyields. Frurdrs lead to 90 per cent flower and fruit droghiilli. Considering the
above facts the present investigation was carriethe evaluation of new chemical Novaluron 5.25 Y%&mamectin of

benzoate 0.9% SC” against fruit borers in chilli.
MATERIALS AND METHODS

The field trials were conducted duringbi season of 2014 at Horticulture Research Staticathaviadi, Kurnool
district. The test variety RKHS - 105 was sown atpacing of 60 x 45cm in a Randomized Block Desigih seven
treatments including control was evaluated and emehtment was replicated three times under assirragghted
conditions. All the agronomic practices were folethas per the recommended package of practicekrbpsack sprayer
and spray volume @ 500 L. /ha was used with hottome nozzle to impose the spray treatments. Firalysvas initiated
based on ETL when the larvae are present in seffiaiumber. Second and third application was imp@seneed basis.

Pretreatment count was taken at one day beforgisgrand post treatment counts were recorded &talhd 7 days after
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each application. Data on total number of healthg bored fruits were collected at the time of pickand the percent

damage of the fruits due to the fruit borers wdswtated. The percentage damage of fruits was tzbkxalias follows.

Number of damaged fruits

Per cent incidence (%) = x 100
Total number of fruits

Yield data were recorded plot wise and then cordetd hectare basis. Data on fruit borer damageyehd were

subjected to statistical analysis.

Phytotoxicity was assessed by visual observafien. plants in each treatment replicate were obdecriéically
at 1, 3, 5, 7, 10 days after spraying for leaf abds, necrosis, epinasty, hyponasty, scorchingvéltchg and were graded
on 0-10 point phytotoxicity scale.

The data thus obtained from field experiments iRandomized Block Design were analyzed statistichily

ANOVA using the package AGRES, after convertinpisquare root value and arcsine percentage.

Table 1

Crop Response/Crop Injury | Grade
0-00
1-10%
11-20%
21-30%
31-40%
41-50%
51-60%
61-70%
71-80%
81-90%
91-100%

'Saooo\lcnm.bwl\npo

RESULTS

Efficacy of Novaluron 5.25% + Emamectin Benzoate 8% SC on Larval Population of Helicoverpa armigera

Duringrabi, 2014mean no. of larvae before application, ranged fBo&7 to 4.00 larvae per five plants in various
treatments and difference was non-significant. iags after spray, among the different chemicatinents, Novaluron
5.25% + Emamectin benzoate 0.9% SC @ 925 ml/haecasded minimum (2.23) larvae per five plants #meas on par
with Novaluron 5.25% + Emamectin benzoate 0.9% S87&®ml/ha (2.32). Untreated control recorded higipepulation
of 4.42 larvae per five plants. Similar fashiorefficacy was recorded after each application arfthat observation i.e. 7
days after third spray Novaluron 5.25% + Emamelatinzoate 0.9% SC @ 925 ml/ha and Novaluron 5.2%mamectin
benzoate 0.9% SC @ 875 ml/ha recorded 0.30 andd@n&s per five plants respectively. In untreatedtrol condition it

has reaches up to 5.22 larvae per five plants.|€Fah
Efficacy of Novaluron 5.25% + Emamectin Benzoate 8% SC on Larval Population of Spodoptera litura

During Rabi, 2014 mean no. of larvae before application ranged fraB840 5.87 larvae per five plants, in

various treatments and difference was non-significkive days after spray, among the different dhehtreatments,
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Novaluron 5.25% + Emamectin benzoate 0.9% SC @n8i#%a was recorded minimum (2.30) larvae per filanfs and it
was on par with Novaluron 5.25% + Emamectin bereda®% SC @ 875 ml/ha (2.30). Untreated controbneed
highest population of 5.10 larvae per five plai@snilar fashion of efficacy was recorded after eagiplication and at
final observation i.e. 7 days after third spray Blovon 5.25% + Emamectin benzoate 0.9% SC @ 92barrdhd
Novaluron 5.25% + Emamectin benzoate 0.9% SC @ rBi7Ba recorded best with 0.37 and 0.47 larvae cimdy.

Whereas under untreated control condition it hashies up to 6.20 larvae per five plants. (Table-2)
Yield and Fruit Borer Damage

During rabi, 2014 treatment of Novaluron 5.25% + Emamectinzbate 0.9% SC @ 925 ml/ha recorded the
highest yield with 18.70 Q/ha, but it was foundtistically, on a par with Novaluron 5.25% + Emanmedienzoate 0.9%
SC @ 875 ml/ha mi/ha (18.51 Q/ha). However, all tieatments were found significantly superior otfe untreated
control which recorded lowest yield i.e. 11 Q/halfle 3). The treatment of Novaluron 5.25% + Emamedatnzoate
0.9% SC @ 925 ml/ha recorded lowest fruit damag@3}3 which was on par with of Novaluron 5.25% + dmnectin
benzoate 0.9% SC @ 875 ml/ha (3.23). Whereas, umtezated control recorded highest fruit damage0(). The other
insecticides in the experiment recorded high fdzitnage and remained on par with untreated corfha.treatment of
Novaluron 5.25% + Emamectin benzoate 0.9% SC @nd@tta exhibited the highest cost benefit ratio dgréxperiment
(Table 4).

Effect on Natural Enemies’ Population

The natural enemies such as Spiders and some Rieblugs were observed in all the experimental plising
the trial period and observation were made on theufation of these natural enemies, during eaclerebtion from
randomly selected 10 plants. However, statistictdgre were no significant differences among teatments, regarding

the incidence of natural enemies (Table 5).
Phytotoxicity

The data regarding phytotoxic effects such as okisr necrosis, epinasty, hyponasty, wilting aratdung at 1,
3, 5, 7 and 10 days after spraying revealed thataNiron 5.25% + Emamectin benzoate 0.9% SC evén higher dose
did not show any phytotoxicity in Chilli. (Table6}

CONCLUSIONS

* The study revealed that, all the doses of Novalusa26% + Emamectin benzoate 0.9% SC combination

effectively controlledHelicoverpa armigera andSpodoptera litura in chilli.

* No phytotoxic effect or symptoms were observedhwity of the treatment on chilli crop and also ¢heas no

effect on non-target organisms.

e ltis evident from the present investigation thatvilluron 5.25 % + Emamectin benzoate 0.9% SC wastafe

againstHelicoverpa armigera andSpodoptera litura @ 875 & 925 ml/ha is recommended for use.
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DISCUSSIONS

Novaluron was most effective against pod borer bitli,cclosely followed by spinosad, flubendiamidad
chlorfenapyr. In the case of fruit borer on tomaipinosad was the most effective. Shoot and fraiiets on brinjal and
okra were also controlled effectively by flubendide) spinosad and chlorfenapyr. Emamectin benaoatboxyfenozide,
andBacillus thuringiensis, also performed well in reducing damage and irgingg yield.Bacillus thuringiensis and
methoxyfenozide were, however, less effective ajashoot and fruit borer on brinjal and okra. Tlesvrpesticides, with
novel modes of action and high selectivity, werghly effective against Lepidopteran pests. Theysafer to non-target

organisms and quickly degrade to non-toxic prod(Ctsatterjee, Mondal (2012).

The present observations on the effectiveness ainkgutin benzoate are in conformity with those ofl And
Sharma (2010). These results also coincide wittaWate and Dethe (2012) who stated that Emamectiadate and

spinosad are efficient in reducing the populatiod the subsequent damage caused by brinjal froérbo

Investigation on Bioefficacy of nine modern inseittes under field condition againSt litura on groundnut
revealed that emamectin benzoate 0.005 per cetdypgtiphos 0.05 per cent, cypermethrin 0.016 pentcand
chlorantraniliprole 0.006 per cent were found tahemost effective.(Naveen Kunwiral, 2015)

More or less, similar findings were recorded by ¥heious workersiz, Chatterjee and Roy (2004), Deshmukh
and Bhamare (2006), Eswara Reddy and Srinieaah (2005), Srinivasa&t al (2008), Hosamarst al (2008), Jagginavar
et al (2009), Tatagaet al (2009) and Satanarayaetzal.(2010), Sajjad Anwar(2015).
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Table 2: Efficacy of Novaluron5.25%+Emamectin Benzate 0.9%SC against
Helicoverpa armigera Infesting Chilli during Rabi, 2014

1 Mean no. of larvae / 5 plants Percent
0T e After 1% spray After 2™ spray After 3" spray reduction in
Treatments . no. of larvae
Formulation 1DAS | 5DAS | 7DAS | 1 DAS | 5DAS | 7DAS | 1 DAS | 5DAS | 7DAS | 7 days after
(lll]) 3)|I
: spray
Novalurons 25% Emamectn | 383 [378 [370 [363 |35/ [350 [343 [337 (323 [312 | o
benzoate 0.9 % SC* ‘ (2.08) | 207 | .05 |2.03) | o1 | @o0) | 1.98) | (1.96) | (1.83) | (1.90) :
Novaluron5 25% Emamectn | o 380 [370 [232 [227 217 [103 097 [088 048 [038 | O
benzoate 0.9 % SC* (2.09) | 202 | 168 |en) | 1.63) | @29 | 121 |18 | (059 | (0.94) :
Novaluron5 25% Emamectn | o 400 [382 [223 218 |208 [097 [0S0 080 |043 [030 | o
benzoate 0.9 % SC* ‘ (212) | 208 | 165 |6 | (e | @2 | @18y |14 | (096 | (0.89) .
. 367 | 360 |343 |337 |330 |2090 |283 |277 |257 |243
- D'o 4 &
Novaluron 10% EC 375 204 | 202 | a9sy | o) | aosy | s | s | sy | s | 7oy | 3281
) . 370 | 353 |3.13 |3.07 | 297 |250 |240 |230 |2.10 |193
’D'o 2 -
Emamectin Benzoate 5% SG | 200 ©2.05) | ooy | asoy |sey | ase |73 | a0y | asn | sy |ass |9252
o 393 | 387 |373 |364 | 355 |33%4 |328 |321 |3.14 |3.08
o
Fipronil 5% SC 1000 2.10) | 208) | 208 | 2os) | @ony |96 | 94y | o) | (s0y | ass | 4010
Unreated contral 397 | 423 | 442 | 451 | 457 | 477 |483 |450 [s.10 |s522
A | 1D | 22) |29 | 225 | 229 | @i | @32 | 236 | 239
SEm(@) - NS_ | Ns 003 |00z |00z [001L |0.01L |004 [0.02 |0.02
CD(P = 0.05) - NS _ | ~s 009 |0.08 |0.06 |0.04 |0.05 |012 |0.07 |0.08

PTC — Pretreatment count; DAS - Days after sprayifggures in the parentheses are Square rootftnaned
values (X + 0.5)

Samples supplied b&dama India Pvt. Ltd. Hyderabad
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Table 3: Efficacy of Novaluron5.25%+Emamectin Benzate 0.9%SC against
Spodoptera litura Infesting Chilli during Rabi, 2014

" Mean no. of larvae / 5 plants Percent
Lz e After 13 spray After 284 spray After 3" spray Reduction in
Treatments F tio No.of Larvae 7
cErtaten 1DAS | 5DAS | 7DAS | 1DAS | 5DAS | 7DAS | 1 DAS | 5DAS | 7 DAS | Days After 30
(mb Spray
Novalurons 25% Emamectin | o 533 [ 492 [477 | 467 |461 447 [437 [427 [410 [400 | .o .o
benzoate 0.5 % SC* ‘ 4| (233) | @30) | @21 | @26 | @23) | @20) | @i1s) | @19 | @i | P
Novalurons.25% Emamectin | o 87 [479 (230 [223 [213 [107 [097 | 087 067 047 |
benzoate 0.9 % SC* : 25|30 |a6n |65 | e |25 |2 | wan | a.08) | (098 :
Novalurons 25% Emamectn | o 448 [393 (230 (220 [210 [1.00 |082 [077 [057 [037 |0
benzoate 0.9 % SC* - 2| i |6 |aes | e |22 |11 |11 | a0 | (093 :
- ) N 510 | 498 383 |3735 |363 |333 |323 |313 |287 |280 .

Novaluren 10% EC 373 237 | 234) | .08) | .05 | 2.03) | 195 |@.9e3) | e |83 |82 | 3483

) - 433 | 408 |397 |390 |38 |333 |320 |3.14 |290 |287

o 2 5
Emamectin Benzoate 5% SG | 200 220)| (214) | 211y | @10 | o8y | ee) | (182 |1y | say | (83 | P70
. 430 |4.17 | 409 |400 |[393 |37 |3.70 |3.63 |343 |337 -
Fipronil 5% 5C 1000 can|eie) |19 |1 |1y | con | cos) | oy | des) | den | 4564
Unmented comtrol - 178 487 [510 [525 [531 [533 |56 |577 |613 |620
e2n| 30 |39 |38 | @4 | 243 | 245 | 248 | 2359 | 256

SEm((2) - NS | NS 001 [0.02 001 [0.03 |0.01 |o0.01 |0.02 |0.03
CD(P = 0.05) - NS | Ns 0.04 [0.08 [005 [0.09 |0.03 |005 |0.07 009

PTC — Pretreatment count; DAS - Days after sprayffigures in the parentheses are Square rootftraned
values (X + 0.5)

*Samples supplied bjxdama India Pvt. Ltd. Hyderabad

Table 4: Effect of Novaluron5.25%+Emamectin Benzoa 0.9%SC on Fruit Borer
Damage and Yield duringRabi, 2014

Rabi, 2014
Treatments Dose / | “Fruit Borer “Yield
ha (ml) | Damage (%) (Q/ha)

Novaluron5.25%+Emamectir]
benzoate 0.9 % SC 825 11.33(19.67)] 12.64(3.62)

Novaluron5.25%+Emamectir]
benzoate 0.9 % SC 875 3.23(10.36) 18.51(4.36)

Novaluron5.25%+Emamectir]
benzoate 0.9 % SC 925 3.03(10.03) 18.70(4.38)

Novaluron 10% EC 375 7.63(16.04 12.87(3.66)

Emamectin Benzoate 5% SQ 200 6.27(14.50) 12.77Y3.64
Fipronil 5% SC 1000 9.67(18.11 12.56(3.6/1)

Untreated control - 17.00(24.35) 11.00(3.39)

SEm(#) 0.21 0.08

CD (P =0.05) 0.67 0.27

" Figures in the parentheses are Square root transtbvalues (X + 0.5)

"Figures in the parentheses are Angular/ arc sitsfoamed values.
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Table 5: Cost Benefit Ratio of (C: B Ratio) duringRabi, 2014

Novaluron5.25%+-Emamectin
o 5 o S 43.31+7.43 8625.00 12.64 9840.00
- ,
2 Novaluron3 25% Emamectin | 4 o, 7 g¢ 875 9075.00 18.51 751 45060.00 | 1:4.97
benzoate 0.9 % SC
- ,
3 Novalurons 25% Emamectin | ¢ 54 ¢ 3 925 9525.00 18.70 7.70 46200.00 | 1:4.85
benzoate 0.9 % SC
4 Novaluron 10% EC 335 375 518925 12 87 1.87 1122000 | 1:2.16
5 Emamectin Benzoate 5% SG 10 200 5598.00 1277 177 1062000 | 1-1.90
5 Fipronil 5% SC 50 1000 4710.00 1256 1.56 9360.00 | 1:1.99
7 Untreated control - 0.00 11.00 - 0.00 -

Market rates

Fipronil 5 % SC - Rs. 1170/- per lit

Emamectin Benzoate 10% SG Rs. 7330/- per kdjo. of sprays -3

Novaluron 5.25% + Emamectin Benzoate 0.9% SC Rs. 3000/-per liPrice of chill/quintal

Novaluron 10% EC - Rs 3546/- per litabour cost of insecticide application- 400/-

Table 6: Influence of Novaluron 5.25 % + EmamectiBenzoate 0.9% SC on
Natural Enemies on Chilli during Rabi, 2014

- 6000/-

Novaluron5.25%+Emamectin benzoate 0.9 % SC 0.83(1.14) | 0.60(1.05) ] 0.77(1.11) | 0.83(1.13)
Novaluron5.25%+Emamectin benzoate 0.9 % SC 0.97(1.20) | 0.63(1.06) | 0.87(1.17) | 0.73(1.10)
Novaluron5.25%+Emamectin benzoate 0.9 % SC 925 097(1.21) | 0.57(1.01) | 0.83(1.15) | 0.83(1.15)
Novaluron 10% EC 375 0.63(1.06) | 0.40(0.95) | 0.87(1.17) | 0.87(1.17)
Emamectin Benzoate 3% SG 200 0.80(1.14) | 0.83(1.15)] 0.77(1.12) | 0.79(1.13)
Fipronil 5% SC 1000 0.83(1.15) | 0.90(1.18) | 0.57(1.03) | 0.78(1.12)
Un treated control - 0.92(1.19) [ 0.70(1.09) | 0.82(1.14) | 0.93(1.20)
SEm() - NS NS NS NS

CD (P = 0.05) - NS NS NS NS

"Figures in the parentheses are square root transtbvalues (X + 0.5)




Table 7: Phytotoxicity Scoring in Chilli during Rabi, 2014

Novaluron3 25%+Emamectin | g5 | o oo |0| 0 |0 o|o|o| o |olo|o|o]|o|ojolo]o| o|olololo] o|oo]ofo]o
benzoate 0.9 % SC
Novaluron3.25%+Emamectin | 75| o o1 g 0| o |0 0o|o|o| o |olo]o]o|o|olojo|lo|lo]oololo| oloolo]o]o
benzoate 0.9 % SC
Novaluron3.25%+Emamectin | o751 o o1 g | 0| o |0 0o|o|o| o |olo]o]o|o|olojolo|lo]oololo| oloolo]o]o
benzoate 0.9 % SC
Novaluron 10% EC 375 |0/ 0]0]0] 0 |00J/0J0] 0 ]ojojojlo|o|0joj0j0] 0O |0O]0/0] 0 |00|0O]|0] O
Emamectin Benzoate 5% SG | 200 |0/ 0]0|0| 0 |0 0|0|0| 0 |0Jojo|o| 0 |0|0]0|0] O |0jO|0|0| 0 |0j0|O]0O] O
Fipronil 5% SC 1000 [0 0]0]0] 0 |0]0]0]|0] 0 |0j0]/0|0| 0 |0Oj[0J0|O| 0 |OjoJ0|/0] 0 |00]|0]0] 0
Untreated control — Joofofo[ o0 |oo0]jojo] 0 o/ojojo]o0|0j0O|0]|0O] 0 0 0[0/0] 0 |O[OJO|O]| O
Novaluron3.25%+Emamectin | 1755 | o o1 g0 | o |0 0o|o|o| o |olo]o]o|o|olojo|lo|lo]oololo| oloolo]o]o
benzoate 0.9 % SC
Novaluron3.25%+Emamectin | 3505 | o oo |0o| o |0 0o|o|o| o |olo]o]o|o|olojolo|l o]oololo| ooolo]o]o
benzoate 0.9 % SC

*Scale (0-10): 0= 00, 1= 1-10%, 2= 11-20%, 3= 219804=31-40%, 5=41-50%, 6=51-60%,

80%, 9= 81-90%, 10= 91-100%

Meteorological Data during Crop Period

Table 8

December-14 | 30.4 18.2 78.5| 58.5 0.00 00
January-15 31.6 17.1 79.8| 45.1 0.03 01
February-15 | 34.2 16.9 79.7| 447 0.00 00
March-15 37.6 22.6 65.8] 3.5 0.10 02

7=61-70%, 8=71-



