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Abstract

Three dosages of insecticides viz., Imdaclorpid (17.8SL) @ 0.17, 0.28, and 0.58ml/L; Dimethoate 30EC
@ 1.0, 1.5 and 2.0ml/L; Thioclorpid (21.7SC) @ 0.1ml, 0.2ml and 0.4ml/L; Cypermethrin (25EC)
@1.0,1.5, and 2.0ml/L; Chlorpyriphos (20EC) @ 1ml, 1.5ml and 2 ml/L of water were compared with
the treated check (Diclorovas) @ 1ml/L of water with untreated control for their efficacy against mealy
cabbage aphid and biosafety of their natural enemies were evaluated. The bioefficacy of Imdaclorpid
(17.8SL) @ 0.28ml/liter of water exhibited best performance on the basis of reduction of cabbage aphid
mortality (85.89%) with less mortality (71.56%) of predatory fauna and with 4.4 % parasitization of
mealy cabbage aphids which was statistically similar to other insecticides caused less mortality of natural
enemies can be considered as potential insecticides against cabbage aphid in Cole crop of Kashmir.
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Introduction

The cabbage aphid, Brevicoryne brassicae L. (Hemiptera: Aphididae), is one of the major
insect pests of cruciferous crops worldwide ™ and also an important insect pest of cruciferous
vegetable crops in Kashmir 231, It is native to Europe and widely distributed throughout all the
temperate and warm temperate parts of the world ™. In temperate areas, the cabbage aphid has
a holocyclic life-cycle without change of host plant and during the growing season, the
wingless, parthenogenetic, viviparous females (apterae) are the predominant form [ €1, In order
to produce nymphs as fast as possible, they exploit the food supply to the limit []. The cabbage
aphid damages leaves and flowers directly by sucking the sap and resulting in distorted,
wrinkled and chlorotic leaves [& % 0 In addition, the cabbage aphid is a vector of about 20
plant viruses, including mosaic potyvirus, cauliflower mosaic caulimovirus, radish mosaic
comovirus and turnip mosaic potyvirus [t 121,

Natural enemies, such as predators 3 141, parasites [ and entomopathogenic fungi [*°! are of
paramount importance in suppressing the abundance of cabbage aphids [*': 18 191, Predaceous
species attacking the aphids are principally coccinellids 2% 21221 chrysopids 2 2* 21, syrphids
26,271 and spiders [28 2% 301 Modification of the environment or habitat management can be seen
as a conservation practice, which focuses on manipulating habitats within agricultural
landscapes to make them more hospitable to natural enemies % 32 331 This can be done by
providing resources to the natural enemies such as nectar, honeydew, shelter and alternative
prey or hosts 4. The frequent use of insecticides (particularly broad spectrum insecticides) in
crop production systems strongly limits the effectiveness of natural enemies [ 361, Therefore,
beside habitat management, Conservation Biological Control stresses the importance of
selective insecticides and the appropriate timing of insecticide use to minimize their negative
impact on natural enemies 7 381, Moreover, the strong reliance on pesticides created negative
side-effects including pesticide resistance, pest resurgence, secondary pest outbreaks and the
negative effects on the survival and adaptation of natural enemies [,

Consequently, Assessment of bio-efficacy of insecticides on mealy cabbage aphid and its
predators has been recognized as one of the main pre-requisites for the establishment of
effective integrated pest management programme % 41 Keeping in view, the study was
conducted to evaluate the bio-efficacy of insecticides against mealy cabbage aphid
(Brevicoryne brassicae L.) and bio-safety against its natural enemies in cruciferous vegetable
ecosystem of Kashmir.
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Materials and Methods

Field experiments were carried out to find the toxicity of
chemical pesticides on cabbage aphid and their natural
enemies during in cabbage field of cruciferous vegetable in
District Srinagar of Kashmir valley. Three treatments of
different  chemical pesticides  viz., Imdaclorpid
(17.8SL)@0.17, 0.28, and 0.58ml/L. Dimethoate 30EC@ 1.0,
1.5 and 2.0ml/L; Thioclorpid (21.7SC)@ 0.1ml, 0.2ml and
0.4ml/L; Cypermethrin (25EC)1.0,1.5, and 2.0ml/L;
chlorpyriphos (20EC) @ 1ml, 1.5ml and 2 ml/L of water were
compared with the treated check (Diclorovas)@ 1ml/L of
water with untreated control for their efficacy against cabbage
aphid and their natural enemies. Each concentration was
replicated 5 times. Ten liter spray volume was sprayed per
plant. Pre- treatment count was taken one day before
treatment and post treatment count was taken after 1%, 7% and
15" days after treatment by taking random sample of per leaf
of cabbage plant. Similarly, the observations of natural
enemies were also recorded one day before treatment and 1, 7
and 15" days after treatment on the basis of 10 leaves of
cabbage plant. The trails were laid out in randomized block
design on cabbage of uniform age. Percent mortality was
worked out by computing the differences between pre and
post treatment population of cabbage aphid and natural
enemies by applying Abbot’s formula. The data was subject
to analysis of variance and critical difference at 5% level of
significance was work out.

Results and Discussion

Bio-efficacy of insecticides against mealy cabbage aphid
Bio-efficacy of chemical pesticides on the reduction of
cabbage aphid was studied under field condition in Srinagar
and presented in Table 1. The data revealed that highest total
mean mortality of 89.80% was recorded against Imdaclorpid
(17.8SL) @ 0.56ml/liter of water which was statistically
similar to imdaclorpid (17.8SL) @ 0.28ml/liter of water
(85.89%) and least (66.93%) was recorded against
Chlorpyriphos (20EC) @ 1.0ml/liter of water. Other pesticide
and their concentration viz., Imdaclorpid (17.8SL) @0.17ml;
Dimeothate 30EC @ 1.0ml, 1.5ml and 2.0ml; Thioclorpid
(21.7SL) @0.1ml, 0.2ml, and 0.4ml; Cypermethrin (25EC) @
1.0ml/L,1.5ml and 2.0ml; Chlorpyriphos (20EC) @1.5ml and
2.0ml/liter of water were given maximum total mortality of
80.85%; 73.53%,75.62%, and 81.47%; 73.21%,78.33%, and
85.67%; 71.49%, 76.09%, and 83.43%; 73.26%, and 74.51%
mortality of cabbage aphid, respectively as compared to
treated check ((Dichlorovas76 EC @ 1.0ml/L of water) and
was recorded 74.51% reduction of cabbage aphid

Maximum Cumulative mean mortality of nymph of cabbage
aphid was recorded highest (93.08%) against Imdaclorpid
(17.8SL) @0.56ml/liter of water which was statistically
similar to same pesticide when used the concentration of
0.28ml/liter of water and was recorded 90.53% while as least
(67.92%) recorded against chlorpyriphos (20EC) @1.0ml/liter
of water. Thioclorpid (21.7SL) @ 0.4ml/liter of water also
gave 91.14% reduction of cabbage aphid which was
statistically at par to Imdaclorpid (17.8SL) @ 0.28ml/liter of
water. The highest cumulative mean mortality 89.88% and
73.52% of alateand apterous cabbage aphid against
Imdaclorpid (17.8SL) @ 0.56ml/liter of water followed by
Imdaclorpid (17.8SL) @ 0.28ml/liter of water were 80.65%
and 77.56% respectively which were statistically higher than
treated check (Dichlorovas) @ 1.0ml/L of water, recorded as
63.08% and 61.86%, respectively.
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Maximum reduction of cabbage aphid population of nymph
(90.46%) was recorded at 1%days after treatment against
Imdaclorpid (17.8SL) @ 0.56ml/L of water which was
statistically quite similar to Imdaclorpid (17.8SL) @ 0.28ml/L
of water (87.79%) while as least reduction (57.69%) was
recorded against Chlorpyriphos (20EC) @1.0ml/L of water.
The highest reduction of alate cabbage aphid was recorded
86.81% against Imdaclorpid (17.8SL) @ 0.56ml/L of water
while as least reduction (57.81%) was recorded against
Chlorpyriphos (20EC) @1.0ml/L of water.In case of apterous
aphid it was highest (70.39% and 66.35% )against
Imdaclorpid (17.8SL) @ 0.56ml/L and 0.28ml/ L of water at
1% day after treatment and least (52.89%) against Dimethoate
30EC @ 1.0ml/liter of water and in treated check
(Diclorovas) @ 1.0ml/L of water Cypermethrin (25EC) @
1.0ml/L of water. In treated check (Diclorovas) @ 1.0ml/L of
water, the reduction of cabbage aphid nymph, alate, apterous
aphid were 72.21%, 55.41% and 52.89%, recorded
respectively.

The mortality of all stages of cabbage aphid was increased at
Seventh days of treatment against all chemical pesticides and
showed similar trends as found at1® day after treatment. At
15" days after treatments, the reduction of cabbage aphids
increased and the trend was also similar to 7" day after
treatments and highest mortality of nymph, alate, and apterous
aphid were recorded against Imdaclorpid (17.8SL) @
0.56mkl/L of water which were statistically quite similar to
Imdaclorpid (17.8SL) @ 0.28ml/L of water (Table 1). Little
informations are available for comparing the impact of
insecticides against meal cabbage aphid as well as their
natural enemies. The toxicity of pesticides both chemical as
well as botanicals were evaluated on green apple aphid (Aphis
pomi) and their natural enemies was studied by Khan [#0:42
and similarly Khan 3 worked on bioefficacy of botanical
pesticides against cabbage aphid and biosafety against its
natural enemies and result was quite similar to present
findings.

Bio-safety of insecticides against natural enemies of mealy
cabbage aphid

The bio-safety of chemical pesticides were evaluated against
three predatory natural enemies associated with green
cabbage aphid in the valley as coccinellids, syrphid fly and
Chrysoperla larva and parasitization of cabbage aphid was
also evaluated and depicted in Table 2. Impact on chemical
pesticides on the mortality of cabbage aphid was studied
under field condition during 2014 in Kashmir. The total
highest mean mortality of predatory natural enemies was
recorded 75.22% against Imdaclorpid (17.8SL) @ 0.56ml/L
of water which was statistically similar to Thioclorpid
(21.7SC) @ 0.40ml/L of water (72.73%). While as least
mortality (50.33%) was recorded against Chlorpyriphos
(20EC) @1.0ml/L of water as compared to treated check
(Diclorovas) @ 1.0ml/liter of water and was recorded
(69.46%) reduction of cabbage aphid natural enemies
population which was statistically similar to reduction of
Imdaclorpid (17.8SL)@ 0.28ml/liter of water. The lowest
post- treatment total mean parasitization (4.2%) followed by
3.46% was recorded against Thioclorpid (27.7SC) @
0.4ml/liter of water and Imdaclorpid (17.8SL) @ 0.28ml/liter
which were 9.4% and 8.0% at the time of pre-treatments.

At 1%t DAT, the mean mortality of coccinellids was recorded
highest (61.11%),syrphid fly larvae (66.66%) and
Chrysoperla larvae (66.66%) was recorded against

~ 1053~


http://www.entomoljournal.com/

Journal of Entomology and Zoology Studies

Chlorpyriphos (20EC) @ 2.0ml/liter, Dimethoate 30EC @
2.0ml/liter and Imdaclorpid (17.8SL) @0.58ml/liter of water,
respectively while as lowest were recorded 36.36%, 43.75%
against Chlorpyriphos (20EC) @ 1.0ml/L of coccinellids and
syrphid fly larvae and 40.00% of Chrysoperla larva was
recorded against Thioclorpid (21.7SL) @ 0.1ml/liter of water.
In the treated check (Dichlorovas) @ 1.0ml/ liter of water),
the mortality was recorded as 68.42%, 58.82%, and 60.00%
of coccinellids, syrphid fly larvae and Chrysoperla larvae,
respectively at 1% DAT of treatments.

Maximum mortality at 7" day after treatment of Coccinellids
(75.00%) and syrphid fly (77.77%) were recorded against
Imdaclorpid 17.8 SL @ 0.58ml/liter of water and highest
mortality of Chrysoperla larva (76.92%) was recorded against
Thioclorpid 21.7SC @ 0.4ml/liter of water. Both pesticides
viz., Imdaclorpid 17.8 SL @ 0.58ml/liter and Thioclorpid
21.7SC @ 0.4Aml/liter of water showed statistically similar
result as compared with other pesticides including treated
check (Diclorvas 76EC @ 1.0ml/liter of water) against
predatory natural enemies. All concentration of Chlorpyriphos
20EC @ 1.0ml, 1.5ml and 2.0ml/liter of water showed least
mortality of predatory natural enemies at 7" DAT (Table 2).
At 15" day after treatment, highest mortality of predatory
Coccinellids, syrphid fly larvae and Chrysoperla larvae were
recorded as 84.21%, 82.35% and 84.64% against Thioclorpid
21.7SC @ 0.4ml/liter of water which were statistically similar
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to the Imdaclorpid 17.8 SL @ 0.58ml/liter and was
detrimental for natural enemies of cabbage aphids. Least
mortality of natural enemies was also recorded against
chlorpyriphos 20EC @ 1.0ml, 1.5ml and 2.0ml/liter of water
at 15" day after treatment.

The highest Cumulative mean mortality of predatory natural
enemies were recorded (72.91%) of Coccinellids, 77.77% of
syrphid fly larvae and 74.99% of Chrysoperla larvae against
higher concentration of Imdaclorpid (17.8SL) @0.56ml/liter
of water followed by Thioclorpid (21.7SL) @ 0.4ml/liter of
water were recorded as 71.92%, 74.50% and 71.79%
mortality of Coccinellids, syrphid fly larva and Chrysoperla
larva, respectively and both were found statistically similar
while as least against Chlorpyriphos 20EC @ 1.0ml/liter of
water were 45.45% of coccinellids, 50.00% of syrphid fly
larvae and 55.55% of Chrysoperla larvae.

The associated biodiversity is conserved in the organic fields
as well as unsprayed field by avoiding chemical pesticide
sprays ™. A common strategy to control this pest in
cruciferous vegetable ecosystem of Kashmir is the use of one
or more application of insecticides. But a wide spectrum
insecticide upsets natural biodiversity and affects population
abundance of predators [0 4% 42 43 [n today’s context
conservation of natural enemies is very important deploying
safer pesticides in vegetable ecosystem.

Table 1: Bio-efficacy of insecticides against mealy cabbage aphid (Brevicoryne brassicae) in Cabbage field of Kashmir

Pre-treatment . Post treat_ment count . Cumulative Total
Treatment Conc. count Total (Mean Population of Brevicoryne brassicae/ leaf DAT) Mean (mean %
(miiL) L ! 15 reduction)
N [ A [Ap N T A A N]ATAIN]TAIAMIN]ATA
64 | 42 | 66 | 54 | 36 | 52 | 42 | 24 | 36 | 533 | 34 | 513 | 1386
0.17ml| 37.6 118.2116.6| 724 | 06’20 | 7031)|(55.58) | (88.80) | (65.57) | (65.0) |(91.28)|(84.17)| (75.77) | (88.93) | (74.01) | (65.45)|  (80.85)
Imdaclorpid 58 | 36 | 44 | 42 | 30 | 32 | 36 | 20 | 24 | 453 | 286 | 333 | 10.72
a7gst) |028Ml| 438 164158/ 760 | o779\ (76 26)|(70.39)|(91.28)| (78.90) | (78.46)| (92.53) | (86.81) | (83.84) | (90.53) | (80.65) | (77.56)|  (85.89)
46 | 20 | 50 | 30 | 16 | 44 | 24 | 10 | 24 | 333 | 153 | 323 | 809
0.56 ml| 504 114.6/14.4| 794 | o 46)| 36.81|(66.35)| (93.77)| (89.45) | (70.39) | (95.02) | (93.40) | (83.84) | (93.08) | (89.88) | 73.52)|  (89.80)
o Va6 11721150/ 76| 136 | 54 | 70 [ 102 | 42 | 62 | 84 | 26 | 50 [1073 | 406 | 606 | 20.85
6 |17:2/15.0/ 788 | 71 79| (64.40) | (52.89) | (78.84) | (72.31) | (58.27) | (82.57) | 82.86) | (66.35) | (77.73) | (73.18) | (59.17) | (73:53)
Dimethoate | | e |10 ol 7 sl 76| 104 | 60 | 76 | 86 | 46 | 52 | 68 | 32 | 48 | 86 | 46 | 586 | 19.06
@0EC) |- 2 |156]174)78.2 | 75 43| (60.44) | (48.85)| (82.16) | (69.67) | (65.0) |(85.89)(78.90)|(67.69)|(82.16)|(69.67) (60.51)|  (75.62)
ot | 534 |1621128l 60| 92 | 54 | 46 | 74 | 40 | 38 | 56 | 32 | 26 | 74 | 42 | 366 | 1526
4 |16:2)12.8)82.4 | 1 92)| (64.40) | (69.04) | (84.65) | (73.63) | (74.42) | (88.38) | (78.90) | 82.50) | 84.65) | (72.31) | (75.32)|  (81.47)
oamt | 572 l17al1s2l gog| 162 | 82 | 54 | 124 | 70 | 40 | 106 | 56 | 28 |13.06| 693 | 406 | 2405
' 2 | 1741152/ 898 | g6 40)| (45.94) | (63.66) | (74.28) | (53.85) | (73.08) | (78.01) | (63.08) | (81.15) | (72.89) | (54.29) | (72.63)|  (73.21)
Thioclorpid | o o[ aalrolsag| 104 | 58 | 76 | 86 | 42 | 54 | 62 | 36 | 32 | 84 | 453 | 54 | 1833
@17sc) | 8 |138]17.084.6 | 74 43)| (61.76)| (48.85)| (82.16) | (72.31) | (63.66) | (87.14) | (65.57) | (78.46) | (82.57) | (66.54) | (63.65)| (78.33)
50 | 38 | 52 | 42 | 34 | 30 | 36 | 30 | 26 | 426 | 34 | 36 | 1126
0-Aml | 48.6 14.2/15.8) 78.6 | 59 63| (74.95)| (65.0) |(91.28)|(77.58)|(79.81)| (92.28) | (80.22)| (82.50) | (91.14) | (77.58) | (75.77)| (85.67)
1ot V374 |124l126] 62| 116 | 52 | 46 | 98 | 42 | 38 | 72 | 46 | 26 | 953 | 46 | 36 | 17.13
4 1241126/ 624 | 75 o04)| (65.57) | (69.04) | (79.67) | (72.31) | (74.42) | (85.06) | (69.67) | 82.50) | (80.22) | (69.18) | (75.32)|  (71.49)
Cypermethrin 15mi | 26.2 113.6!15.2] 75.0 9.6 5.4 6.4 7.4 4.2 5.4 5.8 3.8 5.0 76 | 513 | 5.2 17.93
(25eC) | - 2 |1381152/ 750 | 9 09)| (64.40) | (56.93) | (84.65) | (72.31) | (63.66) | (87.79) | (74.95) | (66.35) | (84.17) | (70.55) | (62.31)|  (76.09)
ot | 514 |164l118l 706 | 56 | 30 | 72 | 42 | 28 | 64 | 32 | 20 | 52 | 433 | 26 | 626 | 1319
4 |164]11.8) 79.6 | 33| (80.22)| (51.54)| (91.28) | (81.54) | (56.93) | (23.36) | (86.81) | (65.0) | (91.0) |(82.85)|(57.82)| (83.42)
ot L oao 1112l134| 70| 204 | 64 | 72 | 162 | 46 | 52 | 98 | 42 | 46 | 1546 506 | 566 | 2618
Chlorpyriphos (57.69)|(57. 81)| (51.54) | (66.40) | (69.67) | (65.0) |(79.67)|(72.31)((69.04) | (67.92) | (66.59) | (61.86)| (66.93)
oot Lom | 462 |154|16.2| 77.6] 166 | 62 | 66 [ 114 | 42 [36 | 76 | 34 | 28 [1186[ 46 | 433 | 2079
: 2 |1541162) 778 | 65 57)| (59.12) | (55.58) | (76.35) | (72.31) | (75.77) | (84.23) | (77.58) | (81.15) | (75.38) | (69.67) | (70.83)|  (73.26)
ot | 426 1136|150| 722 | 104 | 54 | 62 | 72 | 36 | 54 | 58 | 32 | 42 | 78 | 406 | 526 | 17.12
8 |138]156|72.2 | 75 43| (64.40) | (58.27) | (85.06) | (65.57) | (63.66) | (87.97) | (78.90) | (71.73) | (83.82) | (69.62) | (64.55) | (76.28)
g??;?grgt‘/‘;‘;'; it | 564 164|130l gsg| 134 | 68 | 70 [ 108 | 54 | 52 | 76 | 46 | 48 | 106 | 56 | 566 | 2186
beo) 4 |16.4/13.01 858\ 75 51y| (55.41)| (52.89) | (77.60) | (64.40) | (65.0) |(84.23)|(69.67)|(67.69)|(78.01)|(63.08) | (61.86)|  (74.51)
562 | 168 | 136 | 564 | 172 | 138 | 576 | 174 | 144 | 567 |17.13 | 140 | 87.83
Control | water | 54.2 116.6/13.2)84.0 | 5 69y | (1 20) | (:3.03) | (-4.05) | (:3.61) | (-4.54) | (:6.27) | (-4.81) | (:9.09) | (-4.61) (319|605 (456)
CD(P=0.05) 4.25 [1.97]1576.64] 201 | 124 | 1.32 | 157 | 1.04 | 0.98 | 0.68 | 0.37 | 056 | - -

Mean of 5 replications, Figure in parenthesis indicates mean % reduction of aphid population, N= nymph, Al= Alate, Ap= Apterus, DAT= days
after treatment, Population of Brevicoryne brassicae count on the basis of per leaf
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Table 2: Bio-safety of insecticides against natural enemies of mealy cabbage aphid (Brevicoryne brassicae) in cabbage field of Kashmir

Pre- Post treatment count (Mean population of Natural Enemies/10 leaves DAT)
Conc. treatment p 1 7 15 Cumulative mean Total Mean
Treatment miiL) count Mean| (%) = S = r(é\élﬁizgf) (% P)
c.|s. ch c | s en gl c Ch. |yl © | S |on|gy © | s |on
_ % |20]12|10] 42 |84 (5(%:80)(58:80)(68:30) 66 (78:80)(66:66)(78:80) 6.0 (88:30)(7(5):80)(88:(2)0) 56 (&?:6)(&?8)(700%)0) (616'.38%1) 6.06
m(]f?cslg{gld G2 |16]18[12] 45 |85 (52:25)(62:28)(6(2):20) 52 (7(2)232)(71:42)(7(5)230) 44 (8%33)(73:27)(8(1):35) 40 (7067556)(701{1402)(702{;31) (711'.35%) 44
Sor [18]14]16] 48 |80 (52:25)(6(6):26)(6(6):‘616) 40 (7&30)(77:77)(7(5):80) 38 (82:50)(83:58)(8%53) 26 (702'f1931)(707'f‘707)(704.3£9) (715'.1232) 346
_ 10mi|18]10/14) 42196 (3% ésxsgigoxsg:g@ 64 (5g 20)(60200)(5(7) (154) 58 (62 26)(78:80)(6?1 28) 50 (5%?:8)(60(;1000)(505?939) (517'?565) 513
DI?:;?)egg)a ©lLsm|17|15]14] 46 |02 (52:84)(68:80)(53:?4) 52 (53;2)(66:66)(62:28) 40 (78:28)(73:[313)(72:32) 30 (606.(57(58)(56?6%)(&.52()8) (616..62%) 4.06
20mi[20/18/12) 50 |84 (68:20)(6(6):26)(53:23) 4.2 (sg:gox?z:zz)(eg:gs) 40 (72222)(7(7)21717)(72280) 26 (&?&)(7()2'?2()1)(26206) (618'.5260) 36
o |0mIjL8|16]L0) 44 |88 (4}1 24)(58280)(48280) 2 (6(6) 26)(62:50)(68 30) 0 (7(7J ;17)(7(;:30)(78 80) 68 (602..6:5)(602..6500)(506.236) (610..67%) .00
g |ozmi| 2°|16/10| 46 |102 (52:80)(5(6):;5)(58:30) 4 (78:80)(68:75)(78:80) 50 (88:30)(8(1):35)(88:(2)0) 46 (géés?s)(é)éé%)(é)é.sese) (617'261) 566
04mi| +|17]13] 49 |04 (5(7):29)(62:30)(52:24) 46 (72:28)(76:47)(72:32) 42 (8?1:31)(8(2):25)(8?1:21) 38 (7()i§932)(7()4f‘530)(7()1'.3769) (712.3723) 4.2
(|1omIj20]17]05] 46 112 (48 80)(43285)(4224) 4 (eg SO)(58:82)(5g 25) 58 (78 80)(78:28)(62 26) 50 (&%7?23)(&%7801)(5054505) (5%:26) 6.06
Cy’zggnég? 15 mi|*®|15|11] 44 104 (52:?5)(68:80)(4%25) 52 (62:26)(66:66)(6%23) 4.4 (72222)(7%1313)(72:32) 4.0 (&fl)(t%?t%)(gog) (614.5062) 4.53
20ml|19/16/1.3| 48 196 (52:29)(6(2):20)(5%34) 50 (63:22)(68:75)(68:33) 42 (72:28)(7(;:30)(72:32) 4.0 (t%éga)(t%?%)(é)éﬁe) (617'.5365) 4.40
. 10mlj2216/18) 56 88 (3% ge)(4g:$5)(58280) 4 (451> 4215)(50:00)(52 25) 58 (5z11 24)(52:;5)(62 11) 52 (415.2405)(58 30)(505'?505) (5(2):23) 6.13
Chl?zrgérclghos 15mli1518/16) 49 |82 (42:26)(5%25)(52:;5) 6.2 (5%3)(61:11)(6225) 4.4 (68:80)(62:26)(6%?5) 4.0 (51;1303)(601.7100)(52?1) (552{;4) 4.86
20ml|18/16/1.2) 46 |80 (62 11)(5225)(5323) 50 (eg 26)(62:50)(62 gs) 36 (72 gz)(egigs)ag 80) 38 (62:26)(62:20)(62:26) (6%:27) 413
Treated check
(D;%h'Eoc”)’as 10mli1917/1.0| 46 84 (68:?12)(53:;2)(68:30) 56 (7%28)(64:70)(78:80) 48 (7g:g4)(78:28)(88:(2m) 44 (703".5608)(54.6700)(706.3(?0) (elg'i%) 4.93
Use
Control "gﬁtl‘;' 2111.711.2 50 19.0 (-jge) (-51'38) (slélrs) 8.4 ((Z)'é) (5.88) ((1).(2)) 9.2 (1}1.28)(2?{.22) (81513) 108 éjgg) (é:gg) (éég) (g:é(zJ) 9.46
CD(P=0.05) _ |0.680.54047 - |1.34] 0.12 | 0.14 | 0.20 |0.84] 0.15 | 0.17 | 0.13 0.71] 0.13 | 0.1% | 0.15 [0.56

Mean of 5 replications, Figure in parenthesis indicates mean % reduction of natural enemies, C= Coccmelllds S Syrphld fly Iarva Ch

Chrysoperla, P= parasitized aphid (mummified), DAT= days after treatment, *Natural enemies count on the basis of 10 leaves.
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