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Abstract

Field tests on the relative effectiveness of 10 different biocides against groundnut pest sucking insects
were done. Neem seed kernel extract (NSKE) @ 5% and Vanguard 0.15% EC @ 0.0006% were shown
to be very efficient against groundnut-infesting aphid, jassid, and thrips. While Gronim 0.30% EC @
0.0006% was more effective against jassid and thrips on groundnut, Neemazal-T/S 1% @ 0.0006% was
reported beneficial against aphid.
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Introduction

The annual legume crop known as groundnut (Arachis hypogaea Linnaeus) is a member of the
Leguminoseae family. It is the fourth-most significant oilseed crop in the world and the
greatest source of edible oil in the globe (Ramanathan, 2001) 1. It also ranks 13th among food
crops. It is cultivated in temperate nations' continental interiors and in tropical and subtropical
climates. According to Mehta (2002) [, the seed's kernels contain up to 50% of a non-drying
oil, 40-50% fat, 20-50% protein, and 10-20% carbohydrates. Groundnut alone accounts for
48% of the oilseeds area and 60% of total output in India of all the oilseed crops (Singh et al.,
2009) [, The 500 species of arthropods that damage the crop most often. Aphids (Aphis
craccivora Koch), jassids (Empoasca kerri Pruthi), and thrips (Scritothrips dorsalis Lindman)
are the main insect pests that harm groundnut crops.

Materials and Methods

The field experiment used a Randomized Block Design to determine the most cost-effective
biocides (Table 1) against groundnut pest sucking insects. Groundnut GG-20 was seeded in
2010 with a spacing of 60 x 15 cm during the second weeks of February and July. Gross and
net plot sizes were respectively 4.05 x 3.00 m and 3.45 x 1.80 m. Three copies of each
treatment were performed.

On the arrival of the sucking insect pests, the first spraying of the appropriate biocides was
done. With the aid of a manually operated knapsack sprayer equipped with a duromist nozzle,
the second spray was sprayed 15 days following the first spray. Ipomoea fistulosa leaf extract
was created by using a grinder to ground enough leaves. Neem seed kernels needed for the
preparation of neem seed extract were weighed (250 g) on an electric balance and ground in an
electric grinder. The powder was placed in a muslin cloth bag and soaked in 2 liters of water
overnight. The bag was then continuously pressed until the fluid that emerged was light
brownish in color. Finally, water was added to provide the necessary amount (5 liter). Just
before spraying, freshly made extract was diluted with water. Five plants were chosen at
random and tagged in each net plot area for the purpose of documenting observations. On three
randomly chosen branches of each plant, the population of sucking insect pest nymphs (aphid,
jassid, and thrips) was counted. The number of sucking insect pests was counted before each
treatment as well as 3, 7, 10, and 15 days afterwards. When evaluating the effectiveness of
various therapies, the yield is a crucial factor to consider. The crop of groundnuts was
collected on schedule. From the net plot area, the pod and stover yield was calculated and
expressed in kilograms per hectare.

Results and Discussion

The Neemazal-T/S treatment plots had the lowest (1.87) aphid population, and it outperformed
NSKE (1.90) and Vanguard (2.12), according to findings from all periods and sprays
combined (Table 1).
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These three plants outperformed the other biocides
substantially. 3.26 and 3.30 aphid per three branches for
Gronim, NFLE, and V. lecani, respectively. Plots treated with
M. anisopliae had the largest (3.66) aphid population,
followed by neem oil and karanj oil. The lower (0.78) jassid
population was seen in plots treated with NSKE, and it was
comparable to Vanguard (0.92) and Gronim (1.06), according
to data from all periods and sprays (Table 2). These three
biocides outperformed the other biocides in terms of
effectiveness. The jassid population in Neemazal-T/S, NFLE,
and V. lecani treated plots ranged from 2.22 to 2.29 per 3
branches. The plots treated with M. anisopliae had the largest
(2.63) jassid population, followed by neem oil and karanj oil.

The findings from all the periods and sprays combined (Table
3) revealed that the plots treated with NSKE had the lowest
thrips population (0.62), which was comparable to Vanguard's
(0.82) and Gronim's (0.99) populations. Between 2.06 and
2.16 thrips per 3 branches were treated with NFLE, neem oil,
and Neemazal-T/S. Plots treated with M. anisopliae had the
largest (2.26) thrips population, followed by plots treated with
V. lecani and karanj oil. The plots treated with NSKE 5%,
Vanguard 0.15% EC @ 0.0006 per cent were shown to be
more successful in reducing sucking insect pests (jassid and
thrips) on groundnut, according to the findings of two season
studies. In contrast to Gronim's 0.30% @ 0.0006%
effectiveness against jassid and thrips, Vanguard was more
effective against A. craccivora. Patil et al. (2003) ™
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demonstrated the efficiency of NSKE 5% against jassid and
thrips infesting groundnut. Neemazal 1% was shown to be
more efficient against groundnut aphid by Jaykumar et al.
(2004) B, The NFLE is 5%, karanj oil is 3.3%, and neem oil
is 3.3%. M. anisopliae and V. lecani were shown to be
relatively less efficient against sucking insect pests (aphid,
jassid, and thrips) at 40 g per 10 liters of water. In contrast to
Neemazal-T/S, which has a 1% EC at 0.0006 percent against
jassid and thrips, Gronim is somewhat ineffective against
aphid. M. anisopliae @ 0.1% was shown to be less effective
against jassid in Anitha's 2007 evaluation of seven biocides
using one standard check. According to Sardana and Kumar
(1989) I8, who investigated the efficiency of neem (0.5 to 2%)
and karanj (0.5 to 2%) oil against jassids, the oil failed to
significantly reduce the jassid population.

The treatment of NSKE had the highest net realization (27965
Rs/ha), followed by neemazal-T/S (18972 Rs/ha), Gronim
(18535 Rs/ha), Vanguard (33824 Rs/ha), and neem oil (15270
Rs/ha). For the remaining treatments, the net realization
ranged from 5570 to 10120 Rs/ha. The treatment of NSKE
had the greatest (1: 32.28) result on the NICBR. Neemazal-
T/S, Gronim, Karanj oil, and neem oil were used to determine
the NICBR from 9 to 15. M. anisopliae, Vanguard, NFLE,
and V. lecani all had NICBRs that were, respectively, 1
00.97, 1: 04.40, 1: 04.78, and 1: 06.90. Vanguard, Neemazal-
T/S, Gronim, and NSKE had NICBRs of 1: 04.40, 1: 13.35, 1:
13.85, and 1: 32.28 for effective biocides, respectively.

Table 1: Bioefficacy of biocides against aphids infesting on kharif groundnut

No. of aphids/ 3 branches days after spray

Pooled
- Conc. First spray Second spray over
Biocides (%) sprays

Before| 5 | 7 | 10 | 15 |Pooled|Bé™r¢| 3 | 7 | 10 | 15 |Pooled

spray Spray
NSKE 5 222 | 1.74 1.56 1.47 1.39 1.54 216 | 1.75 | 1.60 | 1.49 1.34 1.55 1.55
(4.43) | (253)] (1.93) | (1.66) | (1.43) | (1.87) | (4.17) |(2.56)|(2.06)|(1.72)| (1.30) | (1.90) | (1.90)
oo of 03 | 225 | 215 | 204 | 196 | 195 | 203 | 215 | 206 | 188 | 183 | 189 | 193 | 199
3| @456) |(4.12)] (3.66) | (3.34) | (3.30) | (3.62) | (4.12) |(3.74)|(3.03)|(3.03)| (3.07) | (3.22) | (3.46)
P— 03 | 221 [213 [ 198 | 189 | 196 | 199 | 221 | 200 199 | 199 | 190 | 197 | 197
] 3 | 4.38) |(4.04)| 3.42) | 3.07) | (3.34) | (3.46) | (4.38) |(3.50)|(3.46) | (3.46)| (3.11) | (3.38) | (3.38)
FLE o | 222 [217] 203 | 190 | 190 | 200 | 205 | 197 | 191|185 | 184 | 189 | 195
4.42) |(4.20)| 3.62) | 3.11) | 3.12) | (350) | (3.70) |(3.38)|(3.14)| 2.92)| (2.88) | (3.07) | (3.30)
218 | 183 | 1.66 | 1.50 | 1.46 | 161 | 2.20 | 1.04 | 1.68 | 1.60 | 137 | 164 | 162
Vanguard 0.15% EC  10.0006 | ,'55) | o'y | (2.26) | (1.75) | (1.63) | (2.09) | (4.34) | (3.26)| (2.32)|(2.08)| (1.38) | 219) | (2.12)
) 218 | 2.05 | 2.03 | 1.98 | 198 | 201 | 220 | 1.96 | 1.90 | 1.67 | 195 | 187 | 194
0,

Gronim 0.30% EC  10.0006 1 /55y | 3 70)| (3.62) | (3.42) | (3.42) | (354) | (4.34) | 3.39)|(3.11) | (2.29)| (3.:30) | (3.00) | (3.26)
210 | 180 | 1.64 | 1.48 | 143 | 158 | 2.0 | 1.72 | 1.53 | 1.38 | 1.35 | 150 | L54
Neemazal T/S 1% EC 10.0006| ;'35 | 5'74)| (2.19) | (1.69) | (1.54) | (2.00) | (3.91) |(2.46)| (1.84)| (La0)| (1.32) | (1.75) | (187)
— ) 221 | 194 | 2.08 | 1.95 | 191 | 197 | 213 | 1.88 | 204 | 187 | 196 | 194 | 195
Verticillium lecani 04 1 438) | 3.26)| (3.83) | (3.30) | (3.15) | (3.38) | (4.04) | (3.03)| (3.66)|(3.00)| (3.34) | (3.26) | (3.30)
——— 223 | 2.00 | 2.00 | 209 | 205 | 208 | 211 | 207 | 203 | 1.94 | 194 | 200 | 2.04
Metarhizium anisopliae | 0.4 | 17y | 387)| (3.87) | (3.87) | (3.70) | (383) | (3.95) |(3.78)| (3.62)|(3.26)| (3.26) | (3.:50) | (3.66)
Control 214 | 2.90 | 333 | 338 | 356 | 329 | 240 | 2.73 | 2.90 | 3.5 | 347 | 3.06 | 3.7
(4.08) |(7.91)| (10.59) | (10.92) | (12.17)| (10.32) | (5.26) | (6.95)| (7.91)| (9.42)| (11.54)| (8.86) | (9.55)
S.Em. + ~ [ 045 [012] 015 | 013 | 043 | 007 | 0.10 | 019 | 0.13 | 0.12 | 012 | 0.07 | 0.08
C.D.at5% — | NS | 036] 046 | 040 | 038 | 019 | NS | 056039035 037 | 021 | 0.23
C.V. % - 11.59 (10.12| 13.08 | 11.81 | 11.22 | 11.60 8.14 [15.99|11.76(10.80| 11.23 | 12.73 13.81

Figures in the parentheses are retransformed values, those outside are values
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Table 2: Bioefficacy of biocides against jassids infesting kharif groundnut

No. of jassids/ 3 branches days after spray
Biocides C((g/r;;:. First spray Second spray ovepfgpl)erci\ys
Before Before
spray 3 7 10 15 |Pooled spray 3 7 10 15 |Pooled
NSKE 5 195 (143|119 | 107 | 095 | 1.16 | 1.85 | 140 | 116|094 | 0.90 | 1.10 1.13
(3.30) |(1.54)|(0.92)| (0.64) | (0.40) | (0.85) | (2.92) |(1.46)|(0.85)|(0.38)| (0.31) | (0.71) (0.78)
Neem oil 03 202 | 191|178 168 | 1.68 | 1.76 | 1.90 |1.79 159 |1.70 | 1.61 | 1.67 171
(3.58) |(3.15)[(2.67)| (2.32) | (2.32) | (2.60) | (3.11) |(2.70)|(2.03)|(2.39)| (2.09) | (2.29) (2.42)
Karanj oil 03 197 189|171 | 160 | 168 | 1.72 | 1.97 | 173 | 174|161 | 161 | 1.68 1.70
(3.38) [(3.07)|(2.42)| (2.06) | (2.32) | (2.46) | (1.97) |(2.49)|(2.53)((2.09)| (2.09) | (2.32) (2.39)
NELE 5 197 192 |177| 161 | 161 | .73 | 1.78 | 171|163 | 155| 155 | 161 1.67
(3.38) [(3.18)](2.63)| (2.09) | (2.09) | (2.49) | (2.66) |(2.39)|(2.15)(1.90)| (1.90) | (2.09) (2.28)
Vanguard 0.0006 198 | 150(130| 1.09 | 1.00 | 1.22 | 191 |144|125|110| 0.88 | 1.17 1.19
0.15% EC ) (3.42) |(1.75)|(1.19)| (0.69) | (0.50) | (0.99) | (3.15) |(1.57)|(1.06)|(0.71)| (0.27) | (0.87) (0.92)
Gronim 0.0006 194 1152|130 | 1.12 | 1.05 | 1.25 | 196 | 155135119 | 092 | 1.25 1.25
0.30% EC : (3.26) |(1.75)[(1.19)| (0.75) | (0.60) | (1.06) | (3.34) |(1.90)|(1.32)(0.92)| (0.35) | (1.06) (1.06)
Neemazal 0.0006 194 179|177 171 | 171 | 174 | 196 | 169|162 |130| 167 | 157 1.65
T/S1% EC ) (3.26) |(2.70)|(2.63)| (2.42) | (2.42) | (2.53) | (1.34) |(2.36)|(2.12)|(1.19)| (2.29) | (1.96) (2.22)
Verticillium lecani 04 197 |165(182| 167 | 163 | 169 | 1.88 | 159|178 | 158 | 1.68 | 1.66 1.67
(3.38) [(2.22)|(2.81)] (2.29) | (2.16) | (2.36) | (3.03) |(2.03)|(2.67)|(2.00)| (2.32) | (2.26) (2.29)
. . . 200 | 184|184 183 | 1.79 | 182 | 1.86 | 182 |1.77|166| 1.66 | 1.72 1.77
Metarhizium anisopliae | 0.4 | 5’55 | o'g9)|(289)| (2.85) | (2.70) | (2.81) | (2.96) |(2.81)|(2.63)|2.26)| (2.26) | (2.46) (2.63)
Control 185 272|317 | 3.29 | 340 | 3.15 | 217 | 262 | 273|298 | 333 | 291 3.03
(2.92) |(6.90)|(9.55)|(10.32)|(11.06)| (9.42) | (4.21) |(6.36)|(6.95)|(8.38)|(10.59) | (7.97) (8.68)
S.Em. + - 0.13 | 014]0.17| 0213 | 015 | 0.07 | 0.11 |0.10]|0.14 | 0.14 | 0.15 | 0.09 0.10
C.D. at 5% - NS 1041|050 037 | 044 | 0.21 NS 1030043042 | 043 | 0.26 0.31
C.V. % - 11.69 (13.23(16.63| 13.05 | 15.68 | 14.74 | 10.31 | 9.99 |15.03|15.85| 15.98 | 14.27 14.99

Figures in the parentheses are retransformed values, those outside are values

Table 3: Bioefficacy of biocides against thrips infesting on kharif groundnut

No. of thrips/ 3 branches days after spray
Biocides C(g/r;)c. First spray Second spray Pog:)ii;:er
Before Before
spray 3 7 10 15 |Pooled spray 3 7 10 15 |Pooled
NSKE 5 199 | 143|128 | 096 | 0.86 | 1.13 | 1.48 | 1.33|1.01| 0.85 | 0.81| 1.00 1.06
(3.46) [(1.54)|(1.14)| (0.42) | (0.24) | (0.78) | (1.69) |(1.27)|(0.52)| (0.22) |(0.16)| (0.50) (0.62)
Neem oil 03 161 (164 |170| 153 | 161 | 162 | 168 |1.71|154 | 160 | 1.48 | 158 1.60
(2.09) [(2.19)[(2.39)| (1.84) | (2.09) | (2.12) | (2.32) |(2.42)|(1.87)| (2.06) |(1.69)] (2.00) (2.06)
Karanj oil 03 196 ({189 |176| 160 | 160 | 1.71 | 164 | 1.67 | 1.53 | 1.45 | 1.44| 153 1.64
) (3.34) [(3.07)|(2.60)| (2.06) | (2.06) | (2.42) | (2.19) |(2.29)|(1.84)| (1.60) [(1.57)] (1.84) (2.19)
NFLE 5 200 | 191|159| 166 | 167 | 171 | 168 | 163|153 | 144 | 138 | 150 1.60
(3.50) |(3.14)[(2.02)| (2.25) | (2.28) | (2.42) | (2.32) |(2.15)|(1.84)| (1.57) |(1.40)| (1.75) (2.06)
Vanguard 0.0006 201 | 153|139| 111 | 090 | 1.23 | 1.70 |1.38 |1.07 | 097 | 0.86| 1.07 1.15
0.15% EC ) (3.54) [(1.84)](1.43)] (0.73) | (0.31) | (1.01) | (2.39) |(1.40)|(0.64)| (0.44) [(0.24)] (0.64) (0.82)
Gronim 0.0006 196 (156|150 | 115 | 099 | 130 | 1.71 | 141 |115| 099 |1.02| 1.14 1.22
0.30% EC ' (3.34) [(1.93)[(1.75)| (0.82) | (0.48) | (1.19) | (2.42) |(1.49)|(0.82)| (0.48) |(0.54)| (0.80) (0.99)
Neemazal 0.0006 2.00 | 168|178 | 149 | 1.75 | 167 | 1.38 | 161|153 | 152 |1.63| 1.58 1.63
T/S 1% EC ) (3.50) [(2.32)|(2.67)| (1.72) | (2.56) | (2.29) | (1.40) |(2.09)|(1.84)| (1.81) [(2.16)] (2.00) (2.16)
Verticillium 04 204 | 183|186 | 1.77 | 1.80 | 1.82 | 1.86 |1.60 | 1.42 | 147 | 139 | 147 1.64
lecani 1 (3.66) [(2.85)[(2.96)| (2.63) | (2.74) | (2.81) | (2.96) |(2.06)|(1.52)| (1.66) |(1.43)]| (1.66) (2.19)
. . . 200 | 184|164 | 1.72 1.77 174 | 184 | 161|147 | 158 | 158 | 1.56 1.66
Metarhizium anisopliae | 0.4 | 3'5o) | (5'89)[(2.19)| (2.46) | (2.63) | (2.53) | (2.89) |(2.09)|(1.66)| (2.00) |(2.00)| (1.93) (2.26)
Control 211 (293|310 344 | 357 | 3.26 | 197 | 280 | 3.09| 3.44 | 279 | 3.03 3.14
(3.95) [(8.08)|(9.11)|(11.33)|(12.24)[(10.13)| (3.38) |(7.34)|(9.05)|(11.33)|(7.28)| (8.68) (9.36)
S.Em. + - 0.20 | 012014 | 014 | 0.11 | 0.27 | 0.14 | 0.13|0.14| 0.11 | 0.12 | 0.18 0.09
C.D.at5% - NS |035[041] 041 | 033 | 0.09 | NS |0.38|0.42| 0.34 | 0.35]| 0.06 0.25
C.V. % - 17.50 |11.43|13.65| 1451 | 11.55 | 12.82 | 14.60 |13.05(15.85| 12.91 |14.08| 14.04 12.55

Figures in the parentheses are retransformed values, those outside are values
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Table 4: Economics of various biocides used for the control sucking insect pests of kharif groundnut

o Conc Qty. of botanicals Total cost of Yield (g/ha) G_rosg l_\let _ Net_

Biocides (%)' for two sprays (I | treatment for two Pod | Stover realization |realization| profit | ICBR [NICBR
or kg/ha) sprays (Rs/ha) (Rs/ha) (Rs/ha) | (Rs/ha)

NSKE 5 40.00 840.0 29.16 | 46.42 | 90932 27956 | 27116.6 |1:32.28|1:32.28
Neem oil 0.3 2.40 893.40 25.35 | 36.33 | 78246 15270 | 14376.6 |1:16.09|1:15.09
Karanj oil 0.3 2.40 893.40 23.67 |33.67 | 73010 10034 | 9140.6 ]1:10.23]1:09.23
NFLE 5 40.00 833.40 22.28 | 31.22 | 68628 5652 4818.6 |1:05.78]1:04.78
Vanguard 0.0006 6.40 2748.00 25.60 | 44.45| 80570 17594 | 14846.0 |1:05.40/1:04.40
Gronim 0.0006 3.20 1169.40 25.97 |43.93| 81502 18535 |17365.6|1:14.85[1:13.85
Neemazal-T/S 0.0006 0.80 1233.40 26.74 |35.23 | 81918 18942 |17708.6 |1:14.35/1:13.35
V. lecani 0.4 3.20 1136.00 23.72 | 3340 | 73096 10120 8984.0 |1:07.90/1:06.90
M. anisopliae 0.4 3.20 1872.00 2214 | 32.77 | 68546 5570 3698.0 |1:01.97|1:00.97

Control - - - 20.27 [ 31.10 | 62976 - - - -

Labour charge: 160 Rs/labour/day ~' X +0.5 Market price of groundnut pod and Stover 2800 and 200 Rs/q, respectively

Conclusion

In the nut shell, plant originated insecticides used in early
stage can be found effective to lower the initial population
build up of sucking pests. This will also be helpful in reducing
the plant protection costs. Initial spray of botanicals will also
be helpful to maintain the population of natural enemies
which in combination with other tactics can be found
economical to delay the spray of synthetic chemicals and
ultimately the cost of production.
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