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Abstract

A field experiment was conducted at Entomology farm, Sher-e-Kashmir University of Agricultural
Sciences and Technology of Jammu (SKUAST-J) in rabi 2020-21 to evaluate the efficacy of selected
insecticides against Thrips tabaci L. in onion. A total of nine treatments viz., Acetamiprid 20 SP, Fipronil
5 SC, Emamectin benzoate 5 SG, Imidacloprid 17.8SL, Spinosad 45SC, Thiamethoxam 25WG,
Beauvaria basiana and Metarhizium anisoplae along with control were tested for their efficacy against
onion thrips 18™ standard week followed by the second spray in 21°t standard week. All the treatments
were statistically superior over control in reducing the population of T. tabaci in onion. Among different
insecticides tested, Imidacloprid 17.8 SL (0.3ml IY) proved to be superior over all other insecticides in
reducing the population of onion thrips after two sprays. Thiamethoxam 25 WG (0.25g1%), Acetamiprid
20SP (0.2g1"Y) and Fipronil 5C (1.5mll%), however, also provided efficient control over the target insect
pest and were at par with Acetamiprid 20SP (0.2g I'%).
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Introduction

Onion (Allium cepa L.) is a biennial herbaceous crop of the Alliaceae family (Malik et al.,
2003) [, The importance of onion (Allium cepa) has been recognized for a long time (Griffiths
et al., 2002) . The global onion crop spans 2,43,591 hectares and yields 51,34,362 million
tonnes. India is second in terms of area (12.85 lakh hectares) and production (232.62 lakh
tonnes), next to China (Mahajan et al., 2018) [/, In Jammu and Kashmir, the onion-producing
area is 3.10 thousand hectares with an annual yield of 57.96 thousand tonnes. Onions are
predisposed to a wide range of insect pests which can reduce the quality and quantity of the
crop produced (Lorbeer et al., 2002) 1. Among different insect pests, Thrips tabaci
(Lindeman) is the most damaging pest of onion and other Allium crops around the world that
cause 34-43 percent losses in terms of both quantity and quality (Kumar et al., 2001) 1. Both
nymphs and adults are destructive and feed by rasping the leaves and other plant tissues and
sucking the plant sap. In addition to inflicting direct harm to plants, they exacerbate purple
blotch (Straub and Emmett, 1992) [*31 and Iris Yellow Spot Virus. Waiganjo et al. (2008) (4
recorded leaf damage ranging from 40-60% and yield losses of 10-20% each year in onions
due to T. tabaci. Furthermore, purple blotch illness may rise due to the harm caused by their
feeding (Arantha, 1980) [@. Controlling this insect is difficult due to its small size, cryptic
behaviour, and succulent quality of leaves, which prevent spray solution from reaching after
slight disturbance to the thrips due to the predisposition to hide in the central axis near the
bulb. As a result, new insecticides from various classes with lower persistence and are
environmentally safe and bio-pesticides must be developed to avoid adverse situations.
Considering these facts, the current study was undertaken to evaluate various insecticides
against thrips (T. tabaci) in onions.

Materials and Methods

The present experiment was conducted at Entomology Farm, SKUAST-J (32.73 °N, 74.87 °E)
in rabi 2020-21 to evaluate the efficacy of selected insecticides against T. tabaci in onion. The
onion crop was raised in Randomized Block Design (RBD) with a plot size of 2x2 meter. The
spacing adopted for raising the onion was 15 x 10 cm. The crop was sprayed with insecticidal
treatments in 18™ standard week and the second spray was done in the 21% standard week.
There were 9 treatments including control and each treatment was replicated thrice (Table 1).
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Five plants were chosen at random from each plot for
recording the observation. Thrips populations were counted
before spray and 1, 3, 7, and 14 days after each spray. In the
control plots, only water was sprayed. Spraying was done
with a knapsack sprayer, which was rinsed thoroughly after
each spray. The collected data were subjected to statistical
analysis to find out the effectiveness of different insecticides.
The mortality percentage of target pest population computed
by Abbott’s (1925) M formula:

Mortality (%) = Mortality in treatment - Mortality in control
100 - Mortality in control

x 100

Statistical analysis

The data from the experimental location was collected for the
target insect pest population. Critical difference for treatments
was computed at 5% level of significance using one-way
analysis of variance (ANOVA) and post hoc data analysis
Tukey HSD test statistical analysis was done by using SPSS
20.0 software.

Results and Discussion

The perusal of the data revealed that the best effect was given
by Imidacloprid 17.8 SL after both the sprays which caused
84.26 percent mortality in nymphs of T. tabaci after 14 days
of the second spray. It was followed by Thiamethoxam 25
WG which induced mortality of 82.10 percent in T. tabaci
nymphs. Acetamiprid 20 SP and Fipronil 5 C were at par with
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population by 86.02 percent followed by Thiamethoxam 25
WG with a population reduction of 83.32 percent.
Acetamiprid 20 SP and Fipronil 5 C were at par with each
other with mortality percentages of 82.17 and 81.32 percent,
respectively. Application of Spinosad 45 SC and Emamectin
benzoate 5 SG resulted in 61.75 and 46.00 percent mortality
in adults of T. tabaci. Application of Beauveria bassiana
caused a mortality percentage of 30.85 percent and
Metarrhizium anisopliae resulted in the least population
reduction of 26.82 per cent over control (Table 3). All the
treatments were statistically superior over control in reducing
the population of T. tabaci (nymphs and adults) in onion. In
the present study, two sprays of Imidacloprid (0.3ml/lit) were
found most effective for reducing the thrips population
followed by Thiamethoxam 25 WG (0.25¢/lit) and
Acetamiprid 20 SP (0.2g/lit). The results are in corroboration
with Mehra and Singh (2013) ¥, Shweta et al. (2019) [*4, and
Sherwani et al. (2020) M who also reported Imidacloprid as
the most effective insecticide for reducing the thrips
population. Das et al. (2017) &I recorded highest efficacy of
imidacloprid 17.8 SL in mitigating the population of T. tabaci
with highest marketable yield in imidacloprid treated plots. It
was elucidated by Singh and Kumar (2011) 12 that
Imidacloprid blocks the nicotinergic neural pathway and
brings about rapid knockdown in the treated insects by
causing paralysis followed by insect death.

Table 1: Treatment details

each other with mortality percentages of 78.27 and 77.37 Treatments Dose Concentration
percent, respectively. Application of Spinosad 45 SC and T & o BT @. az.ldlha)
Emamectin benzoate 5 SG resulted in 65.2 and 48.26 percent = C;Earrn'r?irl' 55 T r?“ /Iltit =
mortality. The efficacy of Beauveria bassiana and T3 Emamec?ir?benzoateSSG (') aa/lit 10
Metarrhizium anisopliae were at par with each other and T4 | Imidacloprid 17.8 SL Oér?ﬂ/m 25
resulted in the least mortality percentages of 37.25 and 34.89 T5 Spinosad 45 éC 0:2 milit 73
percent, respectively (Table 2). Moreover, the efficacy of T6 | Thiamethoxam 25 WG 0.25 g/lit 25
different insecticides against T. tabaci (adults) revealed that 7 Beauvaria basiana 1x1022 spores/ha -
the beSt effect was glven by |m|daC|OprId 178 SL aftel’ 14 T8 MetarhlZlum anisoplae 1)(1012 spores/ha -
days of the second spray which reduced the thrips (adults) T9 | Control (water spray) - _
Table 2: Efficacy of different treatments against population of Thrips tabaci (nymphs) on onion during 2020-21
First Spray Second Spray
Insecticides 1 DBS Percent reduction of thrips population* 1 DBS Percent reduction of thrips population*
1 DAS 3 DAS 7 DAS 14 DAS 1DAS 3 DAS 7 DAS 14 DAS
. . 19.99 38.56 56.54 81.48 23.63 41.73 60.92 84.26
Imidacloprid 17.8 SL | 2867 | »5'53) | (3g36) | (a8.74) | (64.46) | %8| (20.05) | (4022) | (51.28) | (66.63)
. . 10.68 26.82 45.37 76.18 12.94 30.32 48.46 77.37
Fipronil 5 SC 29331 (1905) | 3117) | (4232) | 6077y | 2090 (2100) | (3339) | (4410) | (6158)
. 9.71 14.25 26.16 46.57 10.73 16.35 25.82 48.26
Emamectin benzoate 5 SG | 28.66 | 1513y | 2215) | (30.73) | (43.01) |*%B®| (19.07) | (23:83) | (3052) | (43.98)
o 9.49 26.88 53.85 77.58 11.11 27.74 55.48 78.27
Acetamiprid 20SP | 28.33 | 17 90y | (3119) | (a7.19) | (61.72) |*®%0| (1043) | 3176) | (48.12) | (62.19)
. 9.82 22.42 37.62 63.22 11.32 24.51 38.80 65.20
Spinosad 45 SC 28661 1804y | (2823) | (37.81) | (5265) |*¥%| (19.63) | (29.65) | (3851) | (53.83)
. 11.88 31.76 49.90 80.47 13.37 34.42 48.66 82.10
Thiamethoxam 25WG | 28.66 | 55 15) | (3427) | (44.92) | (6376) | %% | (2143) | (35.00) | (4421) | (64.96)
Beauveria bassiana 29.33 9.33 14.50 22.57 37.43 4933 9.85 17.08 24.54 37.25
' (17.71) | (22.36) | (28.32) | (37.70) ' (18.25) | (24.38) | (29.68) | (37.59)
Metarrhizium anisopliae 29.33 7.71 13.29 18.00 35.45 4933 8.96 15.91 22.39 34.89
P ' (16.10) | (21.33) | (27.08) | (36.52) ' (17.37) | (23.49) | (28.21) | (36.18)
Control (water spray) 29.46 | 26.60 26.20 25.60 25.20 47.36 | 30.70 30.30 29.70 29.00
C.D. (p<0.05) - 2.12 2.24 2.55 2.15 - 2.52 1.55 1.42 1.50

*Mean of 3 replications; DBS: Days before spray; DAS: Days after spray; The values in the parenthesis are arc sine transformed values
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Table 3: Efficacy of different treatments against population of Thrips tabaci (adults) on onion during 2020-21

First Spray Second Spray

Insecticides 1 DBS Percent reduction of thrips population* Percent reduction of thrips population*
1DAS | 3DAS | 7DAS | 14DAS |1DBS| 1DAS | 3DAS | 7DAS | 14DAS

) ) 2462 | 5708 | 7580 | 8404 2896 | 60.02 | 7607 | 8602
Imidacloprid 17.8 SL 125001 o9'71) | (a9.05) | (60.58) | (66.45) | 00| (32553) | (50.76) | (60.70) | (68.04)

— 1624 | 3978 | 47.14 | 7560 1733 | 3972 | 5152 | 8L32
Fipronil 5 SC 25601 o374y | (30.08) | (4334) | (60.37) |13C| (2a58) | (39.04) | (45.85) | (64.41)

: 907 | 3343 | 39.02 | 46585 1035 | 3371 | 4254 | 46.00
Emamectin benzoate 5 SG 125301 1745y | (3530) | (38563) | (4317) || (1874) | (3547) | (4064) | (42.68)

— 2328 | 4821 | 5590 | 80.10 2653 | 5L81 | 60.68 | 8217
Acetamiprid 20SP - 126.00| 5593y | (43.95) | (48.36) | (63.49) |8%0| (30.98) | (46.01) | (51.16) | (65.00)

) 1345 | 3530 | 4105 | 6225 1443 | 3755 | 4650 | 6175
Spinosad 45 SC 25601 5147y | (36.42) | 39.81) | (52.06) |18O°| (2230) | @777) | @29 | (51.77)

) 2356 | 5089 | 5577 | 8143 2768 | 5461 | 6604 | 8332
Thiamethoxam 25 WG 125.00 | 5q 05y | (a5.49) | (4830) | (6445) |17°0| 3172) | (a7.62) | (54.36) | (65.87)

Sommveria bassiamn 2260 877 | 1969 | 3245 | 3037 | .| 844 | 2464 | 3501 | 3083
601 (1720) | (2632) | (3470) | (3342) |17°°| (1687) | (29.73) | (36.25) | (33.71)

otarriziom asonfioe | 25.00| 608 | 1443 | 2927 | 2694 | | 723 | 2185 | 3L45 | 26.82
P 001 1428) | (2231) | 272) | 3125) |'000| (1556) | (27.83) | (34.09) | (3117)

Control (water spray) | 17.10| 1840 | 1810 | 1750 | 1750 |20.00] 2640 | 2570 | 2530 | 24.80

C.D. (p<0.05) C [ 147 155 188 1.90 - | 134 212 2.76 235

*Mean of 3 replications; DBS: Days before spray; DAS: Days after spray; The values in the parenthesis are arc sine transformed values

Conclusion

Among different insecticides used for the management of
onion thrips under field conditions, Imidacloprid 17.8 SL (0.3
ml 1Y) proved to be superior over all other insecticides and
control after two sprays (18" SW and 21% SW).
Thiamethoxam 25 WG (0.25 gl'), Acetamiprid 20 SP (0.2 gl
D, and Fipronil 5 C (1.5 ml IY), however, also provided
efficient control over the target pest (T. tabaci) and were at
par with each other and therefore, shall be preferred to
manage onion thrips (T. tabaci) under field conditions.
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