Whitefly screening of brinjal (Solanum melongena L.) through Insecticide and plant extracts

ABSTRACT

Eight pesticides and five plant extracts were evaluated for efficacy against brinjal whitefly during
rabi (2018-19) and kharif (2019-20) at Agricultural Research Station in Virinjipuram, Vellore, Tamil Nadu.
Acetamiprid 20 SP @ 0.3 g I'', imidacloprid 17.8 SL @ 0.5 ml I!, spiromesifen 240 SC @ 1.0 ml I,
thiacloprid 240 SC @ 1.0 ml |1, thiamethoxam 25 WG @ 0.4 g I!, dimethoate 30 EC @ 2.0 ml I, and
profenophos 50 EC @ 2.0 ml I'*, azadirachtin 10000 ppm @ 3.0 ml I, neem seed kernel extract at 5%, and
leaf extracts of neem, bougainvillea and coconut at 10% were administered to 30-day-old plants at one
month intervals. According to the findings, spiromesifen 240 SC (3.05 Nos / 3 leaves) spraying had the
lowest whitefly population during the crop time. Thiacloprid 240 SC (3.28 Nos / 3 leaves) and thiamethoxam
25 WG (3.39 Nos / 3 leaves) were next in line. Plots treated with spiromesifen 240 SC, thiacloprid 240 SC,
and thiamethoxam 25 WG showed the greatest population reductions (79.16, 77.59, and 76.84 percent)
compared to the untreated control. Thiacloprid 240 SC @ 1.0 ml I'! (5.22%), thiamethoxam 25 WG @ 0.4 g
[* (5.87%), and azadirachtin 10000 ppm @ 3 ml I (6.22%) were found to be the next treatments. Plots
treated with spiromesifen 240 SC, thiacloprid 240 SC, and thiamethoxam 25 WG yielded the most fruit
(28.79, 28. 01 and 27.24 tonnes ha'', respectively), increasing their cost-benefit ratio by 36.63, 32.93 and
29.28 percent over the untreated control.
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INTRODUCTION

The fruit of the brinjal (ISoIanum melongena |L.) is a good source of calcium, phosphorus, iron, and
vitamins A, B, and C. Because of the water availability and its high consumer demand, it is grown all year
round. As a result, it is attacked by several insect pests and diseases during its growing period. Vellore
district is well-known for growing brinjal, which is suitable for all seasons and grown in an area of about
1500ha. Aphids, leaf hoppers, and mealy bugs are among the sucking insects that attack crops in their
early stages, in addition to fruit and shoot borer. Whiteflies;-or Bemisia tabaci (Gennadius), are the most
damaging pes that infest brinjal. They are polyphagous and severely reduce crop yields (Singh et al., 1994;
and Norhelina et al., 2013). Both nymphs and adults feed on the leaf surface and suck the phloem sap from
sieve tubes. They produce honey dew that reduces the capacity of photosynthetic on the foliage. Some of
the pathogens like mycoplasma, Gemini virus and clostero virus are also transmitted by insects viz.,
dJassids; Hishimonas phycitis (Distant) and whitefly; B. tabaci (Duffus, 1996 and Srinivasan, 2009). The
damage caused by whitefly in brinjal contributes to yield losses of about 70 - 92 per cent (Omprakash and
Raju, 2014).

However, an indiscriminate use of chemical leads to number of problems like contamination of
food, soil, groundwater and also causes toxic effect on non-target and other organisms. Moreover,
injudicious use of pesticides may also develop resistance. At present, among the various methods of
whitefly management, use of plant products and chemical insecticides are found to be very effective and
plant products are ecologically safer for growing vegetable crops under organic farming. Hence, therefore,

the present study was aimed for the evaluation of insecticides and plant products for whitefly control.

MATERIALS AND METHODS
Field experiments

Two field experiments were conducted at-Agriculture—Research—Station,irinjipuram,—\ellore
DistrictTFamilNadu-during-Rabi-2049-and-Kharif 2020-to-study the efficacy of newer insecticides along with
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the plant products against mosaic disease incidence and its vector whitefly, B. tabaci. The experiments
were laid out in randomized block design (RBD) with fourteen treatments and two replications. Brinjal
(variety: VRM 1 spiny type) seedlings (25 days old) were transplanted in plot size of 5x5 m with spacing of
60x45 cm (R-R x P-P) during the two consecutive seasons. The recommended agronomic package of
practices was followed to raise a good crop. The experiment consisted of fourteen treatments viz.,
acetamiprid 20 SP @ 0.3 g I, imidacloprid 17.8 SL @ 0.5 ml I, spiromesifen 240 SC @ 1.0 ml I,
thiacloprid 240 SC @ 1.0 ml I', thiamethoxam 25 WG @ 0.4 g I*, diafenthiuron 50 WP @ 1.0 g I,
dimethoate 30 EC @ 2.0 ml I and profenophos 50 EC @ 2.0 ml I, azadirachtin 10000 ppm @ 3.0 ml I,
neem seed kKernel extract 5 per cent, neem leaf extract 10 per cent, Bougainvillea leaf extract 10 per cent
and coconut leaf extract 10 per cent along with an untreated check were applied four times at 30, 60, 90
and 120 days after transplanting (DAT ) with the help of a knapsack sprayer using 500 L of spray per
hectare. The insect population counts were taken from three leaves, one each at the top, middle and
bottom of the each plant at pre-treatment, 3, 7 and 14 days after spraying (DAS). The pooled mean
population of whitefly for the two seasons was also arrived to derive a valuable outcome. The fruit yield,
thus obtained per plot has been converted in terms of fruit yield per hectare and Cost: Benefit ratio was
worked out for various treated plots. Thus the data obtained on the population and fruit yield in different

treatments were analyzed statistically using AGRES (Gomez and Gomez 1984).

Population in untreated plots - Population in
Whitefly pPopulation - treatment X100
reduction (%)

Population in untreated plots

Yield in treatment - Yield in untreated check
Increase over untreated

0 =
check (%) Yield in untreated check X100




RESULTS AND DISCUSSION

Rabi season (2018-2019)

Whitefly: The pre-treatment population per three leaves per plant during the first spraying varied from 9.8 -
10.4 Nos and there was no significant difference between the treatments. Among the treatments, the
chemical insecticides were found to be superior over botanicals. At three days after first application, the
treatments viz., Ts: spiromesifen 240 SC @ 1.0 ml I, Ts: thiamethoxam 25 WG @ 0.4 g I' and
T4: thiacloprid 240 SC @1.0 ml I* were found to be superior and recorded the lowest whitefly population of
2.9, 3.0 and 3.2 Nos per 3 leaves, respectively and were on par with each other. The efficacy was then
followed by T6: diafenthiuron 50 WP @1.0 g I'', T2: imidacloprid 17.8 SL @ 0.5 ml I-* and T+: acetamiprid 20
SP @ 0.3 g I with 4.8,4.9 and 5.1 Nos per 3 leaves, respectively and was on par with each other.

Among the botanicals and botanical based products tested, T13: coconut leaf extract 10 % was
found to be effective (5.2 Nos./3 leaves) followed by T11: neem leaf extract 10 % (5.8 Nos./ 3 leaves) and
were at par with each other. The highest population was recorded in untreated plots (12.7 Nos./3 leaves).
On fourteen days after first spraying (DAS) spraying of T10: NSKE 5 % recorded the lowest population (7.7
Nos./ 3 leaves) followed by neem leaf extract 10% and azadirachtin 10000 ppm @ 3 ml I-'. The population
was found to increase at 14 DAS. The superiority of treatments by spiromesifen 240 SC @ 1.0 ml I,
thiamethoxam 25 WG @ 0.4 g I' and thiacloprid 240 SC @1.0 ml I was maintained in the population
reduction of whiteflies (Table 1).

Kharif season (2019-2020)

Whitefly: During the season, the pre-treatment whitefly population varied from 11.1 -12.1 Nos. per three
leaves per plant before application of treatments and found non-significant. Among the various treatments
on newer chemical insecticides and botanicals, the chemical insecticides were found to be superior over
botanicals. At 14 days after first application, the treatments viz., T3: spiromesifen 240 SC @ 1.0 ml I, T4:
thiacloprid 240 SC @1.0 ml I'' and T5: thiamethoxam 25 WG @ 0.4 g I'' were found to be superior and
recorded the lowest whitefly population of 4.7, 4.9 and 5.0 Nos. per 3 leaves, respectively and were on par
with each other. The efficacy was then followed with T6: diafenthiuron 50 WP @1.0 g I* (6.0 Nos / 3
leaves), T1: acetamiprid 20 SP @ 0.3 g I'' (6.2 Nos./ 3leaves) and T2: imidacloprid 17.8 SL @ 0.5 ml I!
(6.4 Nos./ 3 leaves) and these were found on par with each other.

Among the plant extracts tested, NSKE 5 per cent was found to be effective with 7.0 Nos per 3
leaves followed by azadirachtin @ 3 ml I' (7.5 Nos./ 3 leaves) and bougainvillea leaf extract @ 10 % (7.5



Nos./3 leaves). The highest population of whitefly was recorded in untreated plots (13.4 Nos./3 leaves).
Since the population was found to increase at 14 DAS and spraying was taken up. The same trend of
efficacy in the reduction of whitefly population was followed up to fourth spray. The superiority of
treatments viz., T3: spiromesifen 240 SC @ 1.0 ml I', T4: thiacloprid 240 SC @ 1.0 ml I'* and T5:
thiamethoxam 25 WG @ 0.4 g I was maintained in the population reduction of whiteflies (Table 2).
Pooled mean of two seasons
Vector population, Whitefly

The pooled mean of two season data revealed that among the treatments chemical insecticides
were found significantly superior over botanicals and plant based products in containing the population of
whitefly, which act as vector of mosaic disease. Among the chemical insecticides, spraying of spiromesifen
240 SC (3.05 Nos / 3 leaves) four times at 20 days interval starting from 30 DAT was found to record
minimum population of whitefly throughout the crop period followed by thiacloprid 240 SC (3.28 Nos / 3
leaves and thiamethoxam 25 WG (3.39 Nos / 3 leaves). The highest population reduction of 79.16, 77.59
and 76.84 per cent was achieved in plots treated with spiromesifen 240 SC, thiacloprid 240 SC and
thiamethoxam 25 WG, respectively over untreated check (Table 3).

Fruit Yield and Economics

Due to the lowest vector population and mosaic disease incidence in treated plots viz.,
spiromesifen 240 SC, thiacloprid 240 SC and thiamethoxam 25 WG reported with the highest fruit yield of
28.79, 28.01 and 27.24 tonnes ha-, respectively with 36.63, 32.93 and 29.28 per cent increase over
untreated check. This was followed by azadirachtin (26.70 t ha'), neem seed kernel extract 5% (26.41 t ha-
1) and imidacloprid 17.8 SL (26.32 t ha-') which were found to be on par with each other. The highest Cost:
Benefit ratio of 1:3.05 was obtained in plots treated with thiamethoxam 25 WG followed by spiromesifen
240 SC and thiacloprid 240 SC (1:3.01). Among the botanicals and plant products tested, the lowest
mosaic disease incidence (6.22 %) with 6.25 Nos of whitefly per three leaves proved to be effective
followed by NSKE 5 %. The lowest fruit yield (21.07 t ha -') was obtained in untreated check with its highest
mosaic disease (14.34 %) and Vector population (14.64 Nos / 3 leaves) and also with the lowest Cost:
Benefit ratio of 1:2.61 (Table 3).

Spraying of acetamiprid 20 SP @ 150 g a.i ha - and thiamethoxam 25 WG @ 24 g a.i ha' were
reported to be effective against cotton whitefly (Aslam et al., 2004) The present findings are also in
conformity with the findings that the three application of Spiromesifen 240 SC @150 g [a.i. \ha - resulted in
the lowest whitefly population in brinjal as reported by Sujay Anand et al. (2013). The present finding
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corroborates with that of Palumbo (2009) who had also reported that spiromesifen reduced whitefly and
sooty mould incidence on melons. The mean of five post spraying whitefly populations was lowest from the
treatments spiromesifen (4.87 and 3.99 per three leaves per plant during 2010 and 2011) and
thiamethoxam (4.84 and 4.76 per three leaves per plant during 2010 and 2011). Singh et al. 2006 reported
that all plant extract molecule gave superior control of whitefly over the untreated check. Neem oil, neem
seed extract and tobacco on cotton ecosystem reduced whitefly population by 59.78, 59.38 and 40.61 per

cent respectively (Noonari et al., 2016)
CONCLUSIONS

The present investigations clearly indicate that the application of spiromesifen 240 SC, thiacloprid
240 SC and thiamethoxam 25 WG at 30, 60, 90 and 120 days after transplanting recorded the lowest
population of whitefly and the viral disease incidence, thereby obtained the increased fruit yield. The plant
extracts gave superior control when compared with untreated check, wherever organic farming is done the

plant extracts could find better place in the development of integrated management modules.
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Table 1. Screening of newer insecticides and plant products for the management of whitefly in brinjal (Rabi 2018-19)

Treatments Dose Whitefly (No................ /3 leaves)
(gor
"':') F | spray II spray IIl spray IV spray
PT | 3DAS | 7DAS | 14DAS | PT | 3DAS | 7DAS | 14DAS | PT | 3DAS | 7DAS | 14DAS | PT | 3DAS | 7DAS | 14DAS
(T1 )Acetamiprid 20 51 | 54 | 60 40 | 43 | 55 43 | 50 | 57 43 | 59 | 56
SP 03 1102 ) oy | ape | @ap | 105 | @op | @1p | @3¢ | 197 | @1p || eap | 3| @i | @ap | @4p
ToImidacopid178 | (5 | og | 49 | 50 | 61 | oo | 44 | 41 | 57 | . | 46 | 42 | 45 | .| 37 | 59 | 55
sL S 198 oop [ e | @sp | 1O @ay | eop | @ar | M e | @ape | @ape | 82| (o | ap | @ap
ToSpiromesifen 240 | oo | o5 | 29 | 33 | 37 | oo | 20 | 24 | 55 | [ 24 | 30 | 29 | | 23 | 42 | 31
SC : SUaze | aee | a9 | 88 | gap | ase | @3e | 0N ase | @7e | q7e | 89| gse | @1 | @
.. 32 | 34 | 44 24 | 26 | 55 27 | 33 | 34 25 | 42 | 32
TaThiaclopid 240 SC | 1.0 | 99 | (g | (1gja | 210 | &9 | (15 | (16p | @3¢ | 22 | ey | (tg | a7 | 74| (e | @op | (8p
ToThiamethoxam25 | o | o | 30 | 31 | 43 | oo | 23 | 27 | 56 || 24 | 38 | 28 | .. | 32 | 4 32
WG : Tlaze | ame | @1 | 88 | s | (ee | @4 | 00| ase | o | e | 71| depe | @op | (18
To Diafentiuron 50 | (o | o5 | 48 | 50 | 63 | oo 43 | 46 | 66 | . | 44 | 61 | 49 | | 53 | 62 | 63
WP : S heop | e2p | @sp | 00 @ | e2p | @epr | MO @1y | @se | @2 | 78| @3 | @b | @Sy
. 59 | 64 | 72 59 | 67 | 73 57 | 69 | 54 62 | 74 | 59
TrDimethoate 0EC | 20 | 104 1 9 oo | o5y | 27pe | %9 | @ape | @6) | @7pe | 109 | e | o | @3 | 7P| @ee | @7 | @ap
Ts Profenophos 50 20 | 100 75 8.1 8.7 101 7.2 7.2 8.1 M 741 6.7 7.0 78 58 79 6.3
EC : Ol ere | eor | o= | 10| @7 | @7e | o | M| @7 | @ee | e | 78| @1 | 8y | @Sy
ToAzadirachtin 20 | s | 62 | 67 | 81 | oo | 62 | 64 | 72 || 62 | 69 | 64 | g | 52 | 73 | 59
10000ppm O 198 | o5 | epe | @8 | %8 | @5r | @ | @7pe | 109 | @5 | e | @5 | 8% | @3y | @7pe | @ap
63 | 66 | 77 65 | 70 | 83 57 | 69 | 55 47 | 73 | 54
ToNSKE ¥ 10T asp | e | e | %] o | @ep | @ore | M| @ap | e | eae | | @2 | e | @ap
58 | 60 | 78 62 | 68 | 85 55 | 73 | 60 58 | 73 | 65
T11Neem leaf extract 10% | 10.3 45 | 5P | (@28 104 @5 | 26) | 2.9y 1.3 @3pe | @7 | (24) 8.4 4y | @7 (2.5
Tr2Bogainvillea leaf . 74 | 76 | 93 67 | 73 | 87 65 | 84 | 70 69 | 8. 66
extract 10% 1102 1 o L e | @op | 194 | o | @7 | @oe | ™| @5p | oe | @er | 38 | @er | @er | @ep
T1 Coconut leaf . 52 | 64 | 91 67 | 70 | o4 55 | 81 | 65 66 | 72 | 65
extract 10% 1102 1 pae | ospe | 30 | 190 | e | @6 | @op | 2| ape | @8r | @5 | 80| @ep | @7pe | @5p
127 | 126 | 144 153 | 151 | 157 140 | 149 | 137 148 | 141 | 140
T14Untreated check - 9.9 36y | (3.5) (3.8) 144 (39e | (39) (3.9) 12.8 (3.7 (3.8) (3.7 15.2 (3.8) (3.7 3.7y
SEd| 006 | 042 | 003 | 002 | 040 | 007 | 007 | 042 | 005 | 048 | 021 | 045 043 | 043 | 0.9
CD<05% | 014 | 026 | 008 | 004 | 022 | 045 | 016 | 027 | 042 | 040 | 046 |032| 029 | 028 | 042

PT: Pretreatment ; Values in parentheses are square root transformed




Table 2. Screening of newer insecticides and plant products for the management of whitefly in brinjal (Kharif 2019-20)

I(); Z: Whitefly (No...........ccceee. 13 leaves)
Treatments "':') I | spray II spray IIl spray IV spray
PT | 3DAS | 7DAS | 14DAS | PT | 3DAS | 7DAS | 14DAS | PT | 3DAS | 7DAS | 14DAS | PT | 3DAS | 7DAS | 14DAS
— 50 | 50 62 51 | 60 70 50 | 51 | 67 a1 | 42 | 44
T1Acetamiprid 20 SP 03 | 1141 (2.2) (2.2) (258 8.7 3P | @Ay (2.6) 9.6 (2.2 2P | (26) 8.2 0K | Ope | (210
ToImidacloprid178 | (s | 15 | 48 | 56 64 | 54| 47 | 53 70 lgo| 51 | 53 | 68 | g4 | 37 | 39 | 39
. R . [ . . . \ . | C . C . .
sL : S ae | eap | espe | 3] eop | @3p | @ep | %0 @3p | @3p | @6 | &3 | (dor | dop | (9p
Ts Spiromesifen 240 10 | 116 3.0 3.0 47 6.9 34 34 5.0 77 24 24 34 75 1.6 1.7 1.7
sC : Sl | a7 | @i |89 aep | a8p | @2 |77 (ap | ase | gse | 70| (3p | (@3r | (13e
- 33 | 36 49 30 | 41 48 21 | 25 | 36 23 | 19 | 21
TeThiaclopid 240 SC | 1.0 | 1.3 | g | (1o | 20 | 78| (179 | @0 | @20 | 74| (4p | (6p | (18p | 88 | 5y | (14p | (14p
ToThiamethoam25 | (o | 116 | 31 | 35 50 | ,,| 35 | a7 8 |, [ 25 [ 29 | 49 || 25 | 21 | 24
WG : S e | aop | @3 |72 aep | aoe | @20 |7 cep | a7 | @20 | 88 | (ep | (ar | (se
To Diafenthiuron 50 | (0 | 15 | 50 | 57 60 | ,g| 66 | 72 75 | gq| 50 | 51 | 61 | | 48 | 54 | 52
WP : Bl ap | ape | @sp | 78] e | e | ene |8 @2p | @3y | @se | 7T | @2 | 3 | @3
. 60 | 70 70 69 | 74 78 52 | 53 | 70 54 | 46 | 55
TiDimethoate 0EC | 20 | 120 | o'u | oo | e | 89| g | ene | erpe | 70| @ap | @ap | e | 78| eap | i | @3
Ts Profenophos 50 20 | 124 76 75 75 76 6.0 6.1 8.5 77 5.7 6.0 6.9 8.0 5.0 5.2 6.0
EC : Thene | e | oo | 78] @ap | @se | o | 7T @ap | @dpe | @epe | B0 | @2 | @3 | 4
ToAzadirachtin 30 | 120 | 50 | 50 15 | g5 | 58 | 65 83 || 57 | 58 | 72 | | 44 | 49 | 51
10000ppm : O ar | e2p | @erw |89 ] @ap | @5 | o |70 @ap | @dpe | @79 | & | @1 | @2pe | @3
65 | 66 70 | 10| 57 | 70 87 52 | 51 | 62 42 | 42 | 41
TroNSKE 5% | 1T 1 ob | 26 | 6pe | 0 | @ | @7 | o |80 @3p | @3p | @5 | % | om | @op | o
60 | 73 76 69 | 78 86 54 | 55 | 68 50 | 52 | 55
TrNeem leafextract | 10% | 118 | e | o7p | 7@ | 89| 6 | 8¢ | o |89 ] @3p | @3p | @or | 8 | 2w | @3 | @3
TeBougainvilea leal | (oo | o | 73 | 60 5 | g | 17 | 87 92 |5 | 56 | 55 | 79 | o | 60 | 61 | 62
extract o | M9 e | ap | @ | 8] o | @op | @ | %3] @ap | @3p | @op | 88 | 4y | @5¢ | @5e
T1s Coconut leaf o | 11e | 54 | 62 78 | 10.| 79 | 82 95 || 69 | 68 | 81 | o | 54 | 50 | 57
extract o M8 | oap | @se | @ee | 1| 8 | @9 | @1y | %% @er | @6r | @8p | 88 | @3r | 2 | 4
124 | 123 | 134 |15 | 154 | 155 | 160 |16.| 165 | 164 | 168 154 | 150 | 150
TuUntreated check |- 121 | g | 355 | @ee | 0 | 39 | B9 | @0 | 0 | @1 | @op | @iy | %8| 3op | 39e | @y
sed| 006 | 004 | 009 || 003 | 013 | 008 051 041 | 012 | 006 |009| 011 | 013 | 0.14




CD<0.5 %

0.14

0.10

0.21

0.0
5

0.06

0.29

0.19

0.3

0.23

0.27

0.14

0.19

0.24

0.28

0.32

PT: Pretreatment ; Values in parentheses are square root transformed




Table 3. Effect of newer insecticides and plant products on the management of whitefly in

brinjal
Treatments Dose Pooled mean*
(g /ml Whitefly Population | Fruit | Increased | C:B
) population | reduction yield yield (%)
(No.13 (%) (t/ha)
leaves)
T+ Acetamiprid 20 SP 0.3 5.20 64.48 25.07 18.98 1:.2.87
T2 Imidacloprid17.8 SL 0.5 5.05 65.50 26.32 2491 1:2.96
T3 : Spiromesifen 240 SC 1.0 3.05 79.16 28.79 36.63 1:3.01
T4: Thiacloprid 240 SC 1.0 3.28 77.59 28.01 32.93 1:3.01
Ts: Thiamethoxam 25 WG 04 3.39 76.84 27.24 29.28 1:3.05
Te : Diafenthiuron 50 WP 1.0 5.60 61.74 25.02 18.74 1:2.54
T7: Dimethoate 30 EC 2.0 6.32 56.83 24.57 16.61 1.2.72
Ts: Profenophos 50 EC 2.0 6.90 52.86 2410 13.95 1:.2.52
To: Azadirachtin 3.0 6.25 57.30 26.70 26.72 1:2.67
10000ppm

T10:NSKE 5% 6.18 57.78 26.41 25.34 1:2.88
T11.Neem leaf extract 10% 6.55 55.25 23.13 9.77 1:2.54
T12: Bougainvillea leaf extract | 10% 7.26 50.40 22.67 7.59 1:2.49
T13 Coconut leaf extract 10% 6.90 52.86 22.72 7.83 1:2.51
T14 Untreated check - 14.64 21.07 1:2.61

f. Ed. 127

C. D. (p=0.05) 259

* Pooled mean of two seasons; Values in parentheses are angular transformed values







