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Abstract

Field experiments were conducted to evaluate the efficacy of novel insecticides against thrips
(Scirtothrips dorsalis Hood) and mites (Polyphagotarsonemus latus Banks) on chilli (Cv. Byadgi dabbi)
during November, 2016 at HREC, Haveri. Among all the chemicals, thiamethoxam 25 WG at 0.20 g a.i.
hat was found superior with a lowest mean thrips population, Leaf Curl Index (LCI) and highest dry
chilli yield, per cent reduction over control and per cent increase in yield over control of 0.81, 0.7 and
9.55, 80.00 and 43.45 per cent, respectively followed by cyantraniliprole 10 OD @ 1.00 g a.i. hal. The
highest net profit was obtained from the treatment thiamethoxam 25 WG at 0.20 g a.i. ha! (Rs. 97660)
with benefit cost ratio (1: 3.71). Likewise, diafenthiuron 50 WP 1.0 g a.i. ha* and Spiromesifen 24 SC @
1.0 ml/I found significantly superior against mites incidence. Diafenthiuron 50 WP 1.0 g a.i. ha*
recorded least mean mite population (3.07 mite/plant). Spiromesifen 24 SC @ 1.0 ml/I registered lowest
(LCI), highest dry chilli yield, per cent increase in yield over control and per cent reduction over control
of 0.74, 11.94, 43.47 and 77.84 with a net returns of (Rs. 127660) and (1:4.23) of benefit cost ratio.
Suggesting that these are feasible, excellent in managing the chilli sucking pests and adoptable by the
farming community.
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1. Introduction

Chilli (Capsicum annuum L.) is an important versatile spice as well as vegetable crop grown in
the country. India being the largest chilli producer, the number of limiting factors has been
identified for the low productivity % A major bottle neck in the production is the pest
complex of chilli with more than 293 insects and mite species debilitating the crop in the field
as well as in storage . Pests are dynamic in nature and successions of pests occur with the
nature of an agro-ecosystem and reports are available on the successions of the insect pests of
chilli from the different parts of the country M. The estimated the crop loss by major pests,
where, 30-50 % by thrips (S. dorsalis), 30-70 % by mites (P. latus). These pests causes serious
damage to chilli crop by transmitting deadly disease called "leaf curl disease" or "Murda
complex™ and 30-40 % by fruit borers Helicoverpa armigera Hubner and Spodoptera litura
Fabricius . Due to monocropping of chilli in major growing areas, the pest build up is
uncontrollable for which insecticides are playing dominating role in controlling the chilli pests.
Farmers rely on chemical insecticides for the management of pest because of easy adaptability,
immediate and spectacular knockdown effects [®1. Continuous and indiscriminate use of
chemical insecticides found to be ecologically unsafe and resulted in accumulation of pesticide
residue on fruits. It is learnt that Byadgi chilli was rejected at the international ports by the
importing countries very often due to maximum pesticide residues . From these reports, it is
evident that the attack of these insect pests is a key factor in reducing the quality and quantity
of the fruits. The conventional insecticides like organophosphates and carbamates were
extensively used to control these pests which resulted in development of resistance and
resurgence to the most of the common insecticides used in chilli ecosystem [*?l, The awareness
of the safer use of the pesticide had always lead in the limelight. Therefore, it has become
necessary to evaluate the new molecules for maximum reduction in sucking pests with least or
no ill-effects on plant, consumer and environment Bl The newer molecules are used at lowest
dosage with highest efficacy compared to the conventional insecticides in reducing the
pesticide load on the environment and in the plants . Further, new insecticides are more
target-specific, activated in unique ways inside the target cells of insects resulting in reduced
threat to other organisms.
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Selective toxicity to insects and safety to natural enemies
have made the new class of insecticides more user and eco-
friendly. Keeping this in view, the present study was aimed to
study the evaluation of new molecules against chilli thrips (S.
dorsalis), mites (P. latus) under field conditions.

2. Material and Methods

The present field investigation was conducted during
November, 2016 at HREC, Haveri to study the efficacy of
new molecules against chilli thrips (S. dorsalis) and mites (P.
latus Banks). Seedlings of chilli (Cv. Byadgi dabbi) were
raised in nursery and transplanted in well ploughed and
fertilized plots on 2" July 2016 during kharif season at the
spacing of 60 cm X 60 cm. Gap filling was done to ensure
uniform plant population in 4.8 x 4.2 m plot.

2.1 Thrips

To study the efficacy of new molecules against chilli thrips,
experiment was laid out in Randomized Block Design
replicated thrice consisting of 11 treatments. During the
season, four rounds of treatments were imposed against thrips
and three rounds of common sprays comprising two sprays of
acaricides, dicofol 185 EC @ 2.5 ml/l and one spray of
thiodicarb 75 WP @ 1.0 g/l to combat mite and fruit borer
complex was followed. Both nymphs and adult population
were counted on three half to fully opened young top leaves
from five randomly selected plants. The thrips were directly
counted using 10 x magnification lens in the field. The
observations were recorded one day prior to spray and one
day, three, seven and fourteen days after imposing the
treatment then subjected to statistical analysis. The data
recorded from all the observations was pooled and analyzed
with the help of MSTAT-C statistical software.

2.2 Mites

The experiment was laid out in a randomized block design
with three replications and 13 treatments. During the season,
two rounds of treatments were imposed against mite and four
rounds of common sprays comprising three sprays of systemic
insecticides to combat thrips viz., imidacloprid 17.8 SL @ 0.3
ml/l and one spray of thiodicarb 75 WP @ 1.0 g/l to combat
fruit borer complex. Five plants were selected randomly in
each plot and tagged. The mite along with the leaf were
collected from top, middle and bottom and kept in the
perforated polythene bag of size 16 x 18 ¢cm and the samples
were brought to laboratory and examined under 20x
magnification binocular microscope. Total number of mites
from each leaf were counted and expressed in terms of
number of mites per leaf. The observation was recorded on
one day before spray and one day, three, seven and fourteen
days after each treatment imposition and subjected for
statistical analysis.

Calculations
The mean (%) reduction over control and % increase in yield
over control were calculated by using following formula.

T-U
Increase in yield (%) = —— = 100
U

Where,
T = Treated plot yield, U = Untreated plot yield
Per cent Reduction in Fruits Damage (PRFD) over control

was calculated by following formulae.

FDTP - FDUP
PRFD=————« 100

FDTP

Where,

FDTP = Fruits Damage in Treated Plot, FDUP = Fruits
Damage in Untreated Plot.

Red chilli fruit yield at each picking was averaged for each
treatment and converted to hectare basis. The data was
converted in to arc sine transformation, adopting one - way
frequency table with the help of MSTAT-C statistical
software to arrive the conclusion.

3. Results and Discussion

The mean thrips and mite population, Leaf Curl Index (LCI),
per cent reduction over control, per cent increase in yield over
control, dry chilli yield and benefit cost ratio were calculated
to evaluate extent of sucking pests incidence during the study.

3.1 Results of thrips efficacy

The results revealed that thiamethoxam 25 WG @ 0.20 g/l
recorded significantly lowest thrips population (0.81
thrips/plant) after first, second, third and fourth sprays during
the experimentation which was at par with cyantraniliprole 10
OD @ 1.00 g/l (0.84 thrips/plant) indicating the superiority of
both the treatments against chilli thrips from Table 1 to 4 (Fig.
1). The lowest LCI was also recorded from the thiamethoxam
(0.70 %). Further, the per cent reduction over control
indicated that both thiamethoxam 25 WG @ 0.20 ¢/l and
cyantraniliprole 10 OD @ 1.00 g/l registered more than 75 per
cent in thrips damage. Whereas, other new molecules
(clothianidin 50 WG, fipronil 5 SC and acetamiprid 20 SP)
recorded more than 40 per cent reduction due to thrips
damage indicating moderate in their efficacy. Similarly, per
cent increase in vyield over control indicated that
thiamethoxam 25 WG @ 0.2 g/l, cyantraniliprole 10 OD @
1.00 g/l, fipronil 5 SC @ 1.0 ml/l and clothianidin 50 WG @
0.1 g/l registered more than 40.00 per cent increase in yield
(Table 5) (Fig. 2). The data clearly indicated that highest dry
chilli yield was registered in thiamethoxam 25 WG @ 0.20 g/l
(9.55 g ha') which was statistically on par with
cyantraniliprole 10 OD @ 1.00 g/l (9.20 g ha?).
Thiamethoxam 25 WG @ 0.2 g/l registered the maximum net
returns (Rs. 97660/ha) with highest B:C ratio (1: 3.71)
suggesting thiamethoxam 25 WG is cost effective and feasible
(Fig. 3; Table 6 ). The efficacy of thiamethoxam 25 WG may
be attributed due to its unique mode of action against thrips as
it is a thionicotinyl compound which acts as agonists of
nicotinic acetylcholine receptor. In insects, acetylcholine is
the major excitatory neurotransmitter in brain. Neonicotinoids
mimic Ach to activate nAChRs, causes an influx of Na* ions
and generation of action potentials. Normally the synaptic
action of Ach is terminated by acetylcholineesterase enzyme,
which rapidly hydrolyses the neurotransmitter. These
insecticides not hydrolyzed by AchE owing to its persistent
activation leads to an overstimulation of cholinergic synapses.
This results in hyperexcitation and paralysis, death of insect
(33 Thiamethoxam (90.1 %) recorded as most effective
insecticide followed by acetamiprid (89.8 %), fipronil (88.8
%), clothianidin (87.4 %) and oxydemeton-methyl (76.9 %)
5]
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3.2 Results of mites efficacy

The mean mite population after the first and second spraying
was lowest in diafenthiuron 50 WP 1.0 g/l (3.07 mite/plant)
and spiromesifen 24 SC @ 1.0 ml/l (3.22 mite/plant) which
were on par with each other from Table 7 to 8 (Fig. 4). LCI
(Leaf Curl Index) at 13 and 15 WAT (Weeks after
transplanting) was minimum in spiromesifen 24 SC @ 1.0
ml/l (0.74 %). Similarly, per cent reduction over control
indicated that both diafenthiuron 50 WP 1.0 ¢/l and
spiromesifen 24 SC @ 1.0 ml/l recorded more than 65 per
cent reduction in mites damage. Similarly, per cent increase in
yield over control indicated that spiromesifen 24 SC @ 1.0
ml/I and milbemectin 1 EC @ 0.5 ml/l and bifenthrin 10 EC
@ 0.5 ml/l registered more than 40.00 per cent increase in

ml/l (11.50 g ha?) indicating both the molecules were equally
effective in recording highest yield (Table 10) (Fig.6).
Fipronil 80 WG and spiromesifen 22.9 SC were found
significantly superior against mite infestation on chilli ¥, The
percent reduction of mite population was highest in
spiromesifen 240 SC @ 120 g a.i./ha. It belongs to ketoenols
which acts as inhibitors of acetyl CoA carboxylase, besides
inhibiting acetyl CoA carboxylase enzyme, it also regulates
the lipid biosynthesis of the insects and inhibits the normal
growth and development Cost economics indicated that
among the different treatments, spiromesifen 24 SC @ 1.0
ml/l registered the maximum net returns (Rs. 127660/ha) with
highest B:C ratio (4.23) [, Similar findings were reported in
both spiromesifen 22.9 % EC @ 1 ml/l and diafenthiuron 1 g/I

yield (Table 9) (Fig. 5). The highest dry chilli yield was were significantly superior to all other treatments.
registered in spiromesifen 24 SC @ 1.0 ml/l (11.94 g ha?) Diafenthiuron acts as an inhibitors of oxidative
which was statistically on par with milbemectin 1 EC @ 0.5 phosphorylation, disruptors of ATP formation 2,
Table 1: Evaluation of new molecules against chilli thrips 5 weeks after transplanting (First Spray)
Dosage Mean number of thrips / leaf
Treatments |(|?fer) Precount 1DAS 3DAS 7DAS 14 DAS Mean
TL- '1';"3""5‘:"_0"”“’ 030ml | 8.66 | @9 | 551 | 2450 | 303 | (Les)® | 140 | X8 | og7 | A1 | 570 | (179)
Te-Aceemiid | o20g | so7 | %) | 5aa | 2490 | 302 | weg)r | 137 | 50| 0z | 1)) 2 | (1)
T3-
Thiamethoxam | 0.20g | 8.20 (2'?5) 2.90 | (1.84)2 | 1.44 | (1.39)2 | 0.87 (1&7) 0.73 (1'311) 1.48 (1'2”)
25 WG
T4 - hectoprid | oo mi | 7.55 | @84 | 556 | (246)° | 310 [ 90y | 150 | M | 105 [ (129 | 280 | (1)
T5 - Clothianidin | 16 | g33 | @297 | 468 | (2280 | 258 | w75y | 1.16 | &29) | 079 | 314 | 550 | (167)
50 WDG a a 2
T6 -
Cyantraniliprole | 1.00g | 7.82 | @88 | 306 | (Le9)s | 1.47 | (1a0)z | 092 | A19 | gpg | 309 | 153 | (2:43)
10 OD
T7 - Dimethoate 3.04 1.70 1.26 1.84
30 EC 170ml | 871 | ¢ N )| 461 | (226)% | 342 | (L9g)c | 237 | ¢ b )| 108 | v )| 287 | § )
8- Fépcron" 5 | 100mi | 836 | @) | 401 | 233)0 | 276 | 180y | 1.26 | A3 | o71 | B10) | 54 | 7D)
T9 -
Lecanicillium (2.91) c d (1.95) (1.55) (2.28)
lecanii (1x10° | 2009 | 7:94 | 70 | 759 | (284)° | 602 | (255)¢ | 3.30 ; 1.90 | V™ | 470 "
CFU/g)
T10- (2.96) (2.00) (1.60) (2.29)
Azadirachtin 1.00ml | 8.24 a 791 | (290)¢ | 554 | (2.46)9 | 351 o 2.07 d 4.76 o
10,000 ppm
Tl (':ol;'t’rtgfated — |830| @) | g6 | (318)¢ | 1030 | 3.20)¢ | 1222 | B4 | 1256 | B | 1093 | B:38)
S.Emz+ NS 0.09 0.07 0.06 0.05 0.07
C.D. at 5% - 0.26 0.21 0.17 0.15 0.20
WAT: Weeks After Transplanting, DAS: Days After Spraying. Figures in the parenthesis are Vx + 0.5 transformed values
In a column, means followed by same alphabet do not differ significantly (p=0.05) by DMRT
Table 2: Evaluation of new molecules against chilli thrips 7 weeks after transplanting (Second Spray)
Dosage Mean number of thrips / leaf
Treatments I(I‘t’fer) Precount 1DAS 3DAS 7DAS 14 DAS Mean
T1 - Imidacloprid 17.8SL | 0.30ml | 9.38 (3'}4) 4.05 (21,13) 3.00 (1'57) 1.82 (1'5’2) 1.66 (1';‘7) 2.63 (1'b7 7
T2 - Acetamiprid 20 SP 0209 | 9.21 (3'}2) 4.06 (2'34) 2.74 (1'50) 1.75 (1'5’0) 1.59 (1'35) 2.53 (1'b7 4)
T3 - Thiamethoxam 25 WG | 0209 | 10.25 | 328 | 151 | (142 | 109 | (123 | g7p | (L10) | g3 | (1I1) | g9 | (122)
T4 - Thiacloprid 21.7SC | 0.20ml | 10.46 (3'3’1) 4.19 (2;)%7) 3.14 (1'31) 2.08 (1'£1) 1.77 (1';51) 2.80 (1?2)
T5 - Clothianidin 50 WDG | 0.10g | 11.72 | (3.50) | 3.51 | (2.00) | 250 | (1.73) | 1.58 | (1.44) | 1.42 | (1.38) | 2.25 | (1.66)
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a b ab b b b
T6 - Cyant(r)aglllprole 10 100g | 1008 (3.35) 153 (1.:13) 1.02 (1.;23) 075 (1.b12) 0.74 (l.;Ll) 101 (1.53)
T7 - Dimethoate 30 EC | 170ml | 9.20 | G | 384 | 208) | 397 | (194 15651 (L76) | g gy | (153) | 559 | (184)
T8 - Fipronil 55C 1.00ml | 10.01 (3'34) 3.59 (2'82) 2.59 (1'b7 ®) | 141 (1'b38) 1.40 (1'38) 2.25 (1'b66)
- L(i‘;alfggg';t“;g')eca“" 500g | 1038 | G390 |54 | B43) | 446 | (23) | 309 | (193) |59 | (L73) | 540 | (210)
T10 - Azad;)r;;htln 10,000 | 4 oomi | 1166 (3.:19) 551 (2.;15) 450 (2.dze) 351 (2.30) 260 (1.076) .05 (2.c13)
T11 - Untreated control 10.70 (3'3’5) 7.77 (Z'd%) 7.99 (2'?1) 8.62 (3'?2) 8.13 (2'34) 8.13 (2'34)
S.Em+ NS 0.07 0.07 0.06 0.05 0.06
C.D. at 5% -- 0.22 0.19 0.17 0.15 0.18
WAT: Weeks After Transplanting, DAS: Days after Spraying, Figures in the parenthesis are Vx + 0.5 transformed values
In a column, means followed by same alphabet do not differ significantly (p= 0.05) by DMRT
Table 3: Evaluation of new molecules against chilli thrips 9 weeks after transplanting (Third Spray)
Dosage Mean number of thrips / leaf
Treatments I(ii)fer) Precount 1 Das 3 Das 7 Das 14 Das Mean
T1 - Imidacloprid 178 SL | 030ml | 10.96 | ©3%) | 269 | 178) | 184 | (153) | 105 | (3D |4 g4 | (1.24) |4 90 | (1.49)
T2 - Acetamiprid 20 SP 0.20g | 10.09 (3'35) 2.62 (l'z DAY (1'52) 1.18 (1'59) 1.02 (1'53) 1.66 (1'37)
T3 - Thiamethoxam 25 WG | 0209 | 11.15 | G4 | gg7 | 110 | g1 | LOD) 145 | (097) | 49 | (094) | 55| (103)
T4 - Thiacloprid 22.7SC | 0.20ml | 11.38 | 4% | 284 | (183) | 505 | (159) |4 45| (1.39) 15y | (132) |y gg | (1.55)
T5 - Clothianidin 50 WDG | 0.10g | 1254 (3'5’1) 2.22 (1'55) 1.56 (1'b43) 1.04 (1'54) 0.85 (1'&6) 1.42 (1'38)
T6 - Cyantéaglllprole 10 100g | 10.84 (3.?7) 0.87 (1.37) 053 (1.81) 0.50 (1.80) 0.42 (O.E%) 058 (1.?4)
T7 - Dimethoate 30 EC | 1.70ml | 1000 | @24 | 267 | (178) | 504 | (166) |y g | (152) |y 43| (1.28) | g5 | (157)
T8 - Fipronil 5SC 100ml | 1052 | G32) | 518 | 164 | 159 | (144) | g9 | (123) | ggg | (116) | 4 49 | (1.38)
T9 - L(i(;grgglcl:lllilbn;gl)ecan" 5009 | 11.25 (3.:13) 376 (2.5)6) 319 (1.32) 299 (1.[25) 159 (1.?4) 269 (1.d79)
T10 - Azadpl)grtr:]htm 10,000 | 4 oomi | 12.41 (3.;59) 3.99 (2.(112) 351 (2.90) 250 (1.976) 214 (1.233) 3,06 (1.?9)
T11 - Untreated control 11.68 (3'f9) 5.99 (2';55) 5.68 (Z'fs) 6.10 (2'?7) 6.19 (2'?9) 5.99 (2'5’5)
S.Em= NS 0.06 0.05 0.05 0.04 0.05
C.D. at 5% -- 0.17 0.15 0.13 0.12 0.15
WAT: Weeks After Transplanting, DAS: Days After Spraying. Figures in the parenthesis are Vx + 0.5 transformed values
In a column, means followed by same alphabet do not differ significantly (p= 0.05) by DMRT
Table 4: Evaluation of new molecules against chilli thrips 11 weeks after transplanting (Fourth Spray)
Dosage Mean number of thrips / leaf
Treatments I(I'?fer) Precount 1DAS 3DAS 7 DAS 14 DAS Mean
T1 - Imidacloprid 17.8 SL | 0.30ml | 7.09 (Z'Z % | 210 (l'del) 1.40 (l'fg) 0.95 (1.50) 0.81 (1'34) 1.31 (1'35)
T2- Acetamiprid 20SP | 020g | 6.69 | 288 | 205 | (160 | 440 | (138) | ggq | (119) | g7g | (114 | g o9 | (134)
T3 - Thiamethoxam 25 WG | 0.20g | 6.81 (Z'Z 9 | 032 (o.a91) 0.20 (0'a84) 0.17 (O'aSZ) 0.15 (O'fl) 0.21 (0'§4)
T4 - Thiacloprid 21.7SC | 0.20ml | 7.17 (Z'Z | 216 (1'53) 1.57 (1'644) 1.13 (1;58) 0.97 (1;51) 1.46 (1'f0)
T5 - Clothianidin 50 WDG | 0.10g | 7.78 (2'a88) 1.66 (1'37) 1.20 (1'5’0) 0.80 (1'34) 0.64 (1;,37) 1.08 (1'36)
T6 - Cyantraniliprole 100D | 1.00g | 6.68 | @88 | 032 | O3 | g0 | ©84) | 518 | 082) | 516 | O8L) 1555 | (089)
T7 - Dimethoate 30 EC 1.70ml | 6.43 (2'53) 2.06 (1'50) 1.68 (1;1‘!8) 1.41 (1;38) 0.86 (1'37) 1.50 (1'f1)
T8 - Fipronil 55C 1.00ml | 6.41 (2'53) 1.72 (1'39) 1.23 (1;,31) 0.81 (1'34) 0.67 (1'88) 1.11 (1'37)
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T9 - Lecanicillium lecanii (2.71) (1.85) 1.73) (1.49) (1.32) (1.61)
(1x10 CFU/g) 5009 | 6.86 . 2.93 . 2.48 . 1.72 p 1.24 ; 2.09 >
T10 - Azad;):)ar(;htm 10,000 100ml | 755 (2.;34) 3.10 (1.30) 269 (1.979) 201 (1.;59) 1.69 (1.318) 237 (1.d70)
T11 - Untreated control 7.41 (2'231) 4.79 (2'30) 4.54 (2'?4) 5.34 (2':12) 4.95 (2'933) 491 (2'932)
S.Emz NS 0.05 0.04 0.04 0.04 0.04
C.D. at 5% - 0.15 0.13 0.12 0.10 0.13

WAT: Weeks After Transplanting, DAS: Days After Spraying. Figures in the parenthesis are Vx + 0.5 transformed values
In a column, means followed by same alphabet do not differ significantly (p= 0.05) by DMRT

Table 5: Evaluation of new molecules on leaf curl index per plant due to chilli thrips infestation

Dosage “LCI due to thrips
Treatments (per 5 7 9 11 Mean % reduction over Yield % increase in yield
litre) Wat | Wat | Wat | Wat control (g/ha) over control
. . 2.35 1.63 1.85 b
T1 - Imidacloprid 17.8 SL 0.30 ml d b b 2.02¢ | 1.96 44.00 7.84d 31.12
T2 - Acetamiprid 20SP | 0.20g | 208 | 1O | 138 |y 00 | 1770 49.42 8.20d 34.15
T3 - Thiamethoxam 25 WG 0.20g 1.342 | 0.68% 0'50 0.272 | 0.70@ 80.00 9.55f 43.45
T4 - Thiacloprid 21.7SC | 0.20ml | 26 | 182 | 210 14 gy | 198 43.42 7.78d 30,59
T5 - Clothianidin 50 WDG | 0.10g | 224 | 121 | 170 | 1435 | 1700 51.42 9.04¢ 40.26
T6 - Cyantraniliprole 00D | 1.00g | 139 | 098 | 072 1 go5a | 9742 78.85 9.20 e 4130
T7 - Dimethoate 30 EC | 170ml | 280 | 242 | 210 15 g3¢c | 5 54e 27.42 712¢ 24.15
T8 - Fipronil 5 SC 100ml | 2[5 | 164 | 1671 1 6gn | 1040 4457 9.14¢e 4092
T9 - Lecanicillium lecanii 225 | 291 | 2.87 c c
(1x10° CFU/g) 5.00 g ; ; s | 299¢ | 276 21.14 7.00 ¢ 22.85
T10- Azadll');ar%h“” 10,000 |y gy | 300 | 303 1292 1 53,54 | 3010 14.00 6.51b 17.05
T11 - Untreated control 3.60f 3'[,38 3':15 3559|3509 | - 540a | = -
SEm+ 0.34 | 0.31 | 0.33 0.32 0.33 0.10
C.D. at 5% 1.01 0.94 | 0.97 0.93 0.97 0.31
LCI: Leaf Curl Index, WAT: Weeks After Transplanting
Table 6: Cost economics of new molecules against chilli thrips, Scirtothrips dorsalis
T Dosage Yield Cost of p_Iant Total cos_t of | Gross Net returns | B:C
reatments (per litre) | (q/ha) protection production | returns (Rs/ha) Ratio
P 9 (Rs/ha) (Rs/ha) | (Rs/ha)
T1 - Imidacloprid 17.8 SL 0.30 ml 7.84 3896 38896 109760 70864 2.82
T2 - Acetamiprid 20 SP 0.20g 8.20 5820 40820 114800 73980 2.81
T3 - Thiamethoxam 25 WG 0.20g 9.55 1040 36040 133700 97660 3.71
T4 - Thiacloprid 21.7 SC 0.20 ml 7.78 1120 36120 108920 72800 3.02
T5 - Clothianidin 50 WDG 0.10g 9.04 2304 37304 126560 89256 3.39
T6 - Cyantraniliprole 10 OD 1.00 g 9.20 23160 58160 128800 70640 2.21
T7 - Dimethoate 30 EC 1.70 ml 7.12 1600 36600 99680 63080 2.72
T8 - Fipronil 5 SC 1.00 ml 9.14 2032 37032 127960 90928 3.46
T9 - Lecanicillium lecanii (1x108 CFU/g) 5.00 g 7.00 800 35800 98000 62200 2.74
T10 - Azadirachtin 10,000 ppm 1.00 ml 6.51 4300 39300 91140 51840 2.32
T11 - Untreated control --- 5.40 0 35000 75600 40600 2.16

Gross return = Yield x Market price of Byadgi dabbi (Rs. 14000/q) Net Returns = Gross returns - Total Cost
B:C ratio = Gross Returns / Total Cost

of production

Table 7: Evaluation of new molecules of acaricides against chilli mites at 13 weeks after transplanting (First Spray)

Treatments Dosage § Mean number of mites / leaf
(per litre) Precount 1"DAS 3 DAS 7 DAS 14 DAS Mean
TL- S;’jl“s’ges”e” romin | 1985 | 45D | gu3 | G109 | 365 | (204) | 176 | (150) | g9 | (114 | 54, | (210)
T2- Fg’gpgg’ath"” 2omin | 1677 | 416 | g1 | B23) | 53 | A1) | 389 | 209) | 549 | (164 | 535 | (24D)
Ta-verimee 19 1 osmin | 1021 | 4 | 1040 | B30 | es0 | G | 4zg | B30 | 207 | U9 | 506 | 22
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Ta-ethion50EC | 15mi | 17.65 | 420 | 1181 | GOSN | 749 | BT | 551 | 239) | 595 | (1.86) | 449 | (270)
T5- B'fEegth“” 101 osmin | 1064 | @49 | 1185 | @51 | 56 | @A | 554 | (174 | 199 | (30) | 54y | (24D)
To-chortenapyr | omin | 1835 | 43 | 1073 | @3 | eso | @09 | 477 | G| 509 | D | ggp | (B0)
T7- D'Eocfo' 185 os5min | 17.83 | 48) | 1000 | B4 | g7 | BTD | 491 | @38) | 45 | 227) | 749 | (276)
8- Ds'gf&r/‘;h'“m“ 1091 | 1866 | 438) | 978 | G2 | 4ag | 22D | qg5 | 1S) | ggq | (114 | 405 | (17)
i ioAggg';;‘r’;‘“” romin | 1716 | @20 1131 | G4 | 751 | 283) | 59 | 253) | g4 | (256) | 749 | (286)
T10- '\{'"Ebgmec“” 05min | 17.40 | 42 | 1072 | @) | 537 | R4 | 549 | LTO) | g9 | (126) | 4gq | (232)
T11-
Fenpyroximate 5 osmin | 17.79 | 42 | 1019 | @21 | g4 | @71 | 4g6 | 23D | g9 | (158) | 547 | (254)
EC
Tiz-fenazaquin | oomin | 17.80 | 429 [ 1086 | @3 | 665 | B0 | ass | ©3D | 260 | 1T | 610 | O30
13 éOLrJ]?rtgfatEd ----- 17.68 | 420) | 1701 | 418) | 1405 | B384 | 1533 | (398) | 1644 | (408) | 1545 | (402)
S.Emt NS 0.14 0.10 0.08 0.07 0.09
C.D.at5% - 0.40 0.28 0.23 0.19 0.28
WAT: Weeks After Transplanting, DAS: Days After Spraying. Figures in the parenthesis are \x + 0.5 transformed values
In a column, means followed by same alphabet do not differ significantly (p= 0.05) by DMRT
Table 8: Evaluation of new molecules of acaricides against chilli mites at 15 weeks after transplanting (Second Spray)
Treatments Dosage Mean number of mites / leaf
(per litre) Precount 1 Das 3 Das 7 Das 14 Das Mean
T1 - Spiromesifen 3.63 2.56 1.01 111 0.81 1.74
o oC romin | 1270 | @83 | 606 | @90) | 345 | B | ggg | G | g5 | 08D ) 555 | (L74)
T2- Fggpgg’ath“” somi | 1219 | @56) | 595 | @54 | g | @3D) | 554 | @205) | g5 | (1AT) |, 05 | (213)
T3- Vertimee 191 osmmn | 1362 | C70) | 8o | B%) | 519 | @39 | 4o3 | R1) | 504 | AN | 4g | 232)
Ta-Ethion50EC | 15mi | 1299 | @80 | g1 | G | 5go | @5 | g7 | 22D | 599 | 179) | 550 | (245)
T5- B'fégth”” 10 1 osmin | 1358 | C7® | g3s | @98) | 598 | 092 | 159 | A3D) | (55 | 085) | 535, | (1.94)
T6 - Chiorfenapyr 3.73 2.90 2.40 213 155 2.30
0 EC Py romin | 1344 | @73 | 703 | B90) | 596 | 2A0) | o4 | 13) | gq | (155) | 428 | (230)
T7- D'g’cfo' 185 o5mi | 12.96 | @8 | gg7 | G190 | gqg | 5D | 478 | 230) | 44 | 22) | g5y | (260)
T8-Datehron | 1ogn [ 1342 | O7) | aea | G20 | o023 | 0) gy | (102 1 g0 | OB 190 | (139)
i ioAégg'SSfQ“” romin | 1303 | @) | 1080 | C3) | 756 | @84 | 5g5 | 252) | 507 | 256) | ;57 | (284)
T10- '\{'"Ebgmec“” o5min | 1169 | G4 | 705 | @70 | 385 | B08) | gg3 | (120) | gop | 084 | 349 | (1.87)
T11-
Fenpyroximate 5 o5min | 1284 | B89 | g3g | (262 | o7 | (262) | 555 | (20) | 507 | (1.66) | 46 | (227)
EC
T12 - Fenazaquin 3.61 2.73 2.23 2.00 162 2.18
oee somi | 1256 | GO | goa | @73 | 450 | 223 | 349 | 200) | 54y | (162) | 457 | (218)
i3 éol;'t’rtgfated ----- 1281 | B89 | 1900 | 324 | 1018 | C27) | 1005 | B38) | 1153 | B4N | 1966 | 334
S.Emz NS 0.11 0.09 0.08 0.07 0.08
C.D.at5% - - 0.33 0.27 0.23 0.20 0.23

WAT: Weeks After Transplanting, DAS: Days After Spraying. Figures in the parenthesis are Vx + 0.5 transformed values
In a column, means followed by same alphabet do not differ significantly (p=0.05) by DMRT

Table 9: Evaluation of new molecules of acaricides on leaf curl index per plant due to chilli mites infestation

Dosage (per LQI due to mites _ _ -
Treatments litre) 13 15 Mean % reduction over Yield % increase in yield over
Wat Wat control (g/ha) control
T1 - Spiromesifen 24 SC 1.0ml/l 1.002 | 0472 | 0.74? 77.84 11.94¢@ 43.47
T2 - Fenpropathrin 30 EC 2.0 ml/I 1.41° | 1.12¢ | 1.27° 61.97 10.25° 34.15
T3 - Vertimec 1.9 EC 0.5ml/l 1127 | 1.60° | 1.36° 59.28 10.04° 32.77
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T4 - Ethion 50 EC 1.5ml/l 2.03¢ 1.43°¢ 1';3 48.20 8.904 24.15
T5 - Bifenthrin 10 EC 0.5 ml/l 1.46° | 0.85 | 1.16° 65.26 11.302 40.27
T6 - Chlorfenapyr 10 EC 1.0 il 1600 | 125¢ | 143 57.18 9.80 ¢ 31.12
T7 - Dicofol 18.5 EC 2.5 ml/l 2.00° | 1.809 | 1.90°¢ 43.11 8.14d 17.08
T8 - Diafenthiuron 50 WP 1.0 g/l 1.292 | 0.93bc | 1.11°P 66.76 11.202 39.73
- Azad'gg‘r::]‘““ 10,000 1.0 mi 274¢ | 210° | 2.429 27.54 7.75¢ 12.90
T10 - Milbemectin 1 EC 0.5 ml/l 1.40° | 0.612 | 1.01° 69.76 11.50¢@ 41.30
TH - Fenpyroximate 5 0.5 miil 1400 | 111¢ | 1.26° 6227 9.72¢ 30,55
T12 - Fenazaquin 10 EC 2.0 ml/l 2.14¢ | 1.759 | 1.95¢ 41.61 8.754 22.86
T13 - Untreated control | - 3.890¢9 | 3537 | 334¢ | = - 6757 | -
S.Emz+ 0.05 0.04 0.04 0.08
C.D. at 5% 0.14 0.12 0.13 0.22
LCI: Leaf Curl Index, WAT: Weeks After Transplanting
Table 10: Cost economics of chilli against mites, Polyphagotarsonemus latus
Treatmens Do | vied | S fon | broction | retums | ML | BC
P 4 (Rs/ha) (Rs/ha) (Rs/ha)
T1 - Spiromesifen 24 SC 1.0 ml/l 11.94 4500 39500 167160 127660 4.23
T2 - Fenpropathrin 30 EC 2.0 ml/l 10.25 2400 37400 143500 106100 3.84
T3 - Vertimec 1.9 EC 0.5 ml/I 10.92 4250 39250 152880 113630 3.90
T4 - Ethion 50 EC 1.5ml/l 8.90 1575 36575 124600 88025 3.41
T5 - Bifenthrin 10 EC 0.5 ml/l 10.80 1595 36595 151200 114605 4.13
T6 - Chlorfenapyr 10 EC 1.0ml/l 9.80 5500 40500 137200 96700 3.39
T7 - Dicofol 18.5 EC 2.5 ml/l 8.14 825 35825 113960 78135 3.18
T8 - Diafenthiuron 50 WP 1.0¢g/l 10.90 1694 36694 152600 115906 4.16
T9 - Azadirachtin 10,000 ppm 1.0ml/l 7.75 1075 36075 108500 72425 3.01
T10 - Milbemectin 1 EC 0.5 ml/l 11.50 3500 38500 161000 122500 4.18
T11 - Fenpyroximate 5 EC 0.5 ml/l 9.72 9250 44250 136080 91830 3.08
T12 - Fenazaquin 10 EC 2.0 ml/l 8.75 4800 39800 122500 82700 3.08
T13 - Untreated control |  ----- 6.75 0 35000 94500 59500 2.70

Gross return = Yield x Market price of Byadgi dabbi (Rs. 14000/q) Net Returns = Gross returns - Total Cost

B:C ratio = Gross Returns / Total Cost

8.0

7.0

® Number of thrips per leaf
m Leaf curl index

Fig 1: Effect of new molecules on chilli thrips, Scirtothrips dorsalis and leaf curl index
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Fig 2: Per cent reduction in thrips, Scirtothrips dorsalis population and increase in yield over control

12

&
«'\sﬁ

4
i . i = Yield (q/ha)
302 } ) —B:CRatio 35
10 281
282 ] - 92 9.14
e 272 274 3
8 | 18 7.78 232
712 7 2.5
221 2.16
6,
6 54 2
1.5
4
1
2
0.5
0 0
R P S &
& & g > & @ & - & &
& & & & & e S
& & &® & & ; o &
){;\\b 0}& (@@ & &;}?\ *a& <\9‘§\ < \,\.\3
oS ,\.g~ ¥ < & <
Fig 3: Cost economics of chilli against thrips, Scirtothrips dorsalis
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Fig 4: Effect of new molecules on chilli mites, Polyphagotarsonemus latus and leaf curl index
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Fig 5: Per cent reduction in mites, Polyphagotarsonemus latus population and increase in yield over control
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Fig 6: Cost economics of chilli against mites, Polyphagotarsonemus latus
5. Conclusion suppressing the mite population by recording highest yield
Among various insecticides tested against thrips, (11.94 g hal), maximum net returns (Rs. 127660/ha) and

thiamethoxam 25 WG @ 0.20 g/l recorded significantly
lowest population of thrips after first, second, third and fourth
spray during the experimentation which was at par with
cyantraniliprole 10 OD @ 1.00 g/l indicating the superiority
of both the treatments against chilli thrips. Cost economics of
different treatments indicated that thiamethoxam 25 WG @
0.20 g/l registered the maximum yield (9.55 g ha') and net
returns (Rs. 97660/ha) with highest B:C ratio (3.71)
suggesting thiamethoxam 25 WG is cost effective and
economically feasible. Similarly, evaluation of different
acaricides indicated that spiromesifen 24 SC @ 1.0 ml/l and
milbemectin 1 EC @ 0.5 ml/l were found effective in

highest B:C ratio (4.23). Similarly, milbemectin 1 EC @ 0.5
ml/l recorded highest dry chilli yield (11.50 q ha?) with
higher net returns (Rs. 122500/ha) and B:C ratio (4.18)
suggesting both spiromesifen 24 SC and milbemectin 1 EC
were more cost effective and most feasible in suppressing
mites.
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