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Table 1. Lethal effect (LCso) of Nimbecidine, NeemAzal, and Kofa after 7 days on egg stage of
Trialeurodes vaporariorum

Concentrat

Treatments ion

(PPM)

Slope+SE

Intercept

X2 (df)

LC25
(95% CLs)

LC50
(95% CLs)

*Toxicity
index (%)

*Relative
Potency

190.0
287.8

Nimbecidine

435.9

660.2
1000.0
Control

2.15+0.4

-1.23

0.047 (3)

377.21

265.29-477.72

774.71

602.51-916.87

100

2.06

190.0
287.8

NeemAzal

435.9

660.2
1000.0
Control

190+0.5

-0.94

0.239 (3)

581.84

428.24-857.15

1313.46

882.46-3901.88

58

1.21

190.0
287.8

Kofa

435.9

660.2
1000.0
Control

1.67+0.5

-0.35

0.044 (3)

631.84

449.44-907.02

1600.08

970.60-9020.43

48

*Toxicity and relative toxicity index based on LCso, df = degree of freedom, X? = chi-square and CLs =

confidence limits

awf&g@(.ywamw,uuwm ¥F 5l m 68 5 J13T 0 ¢ oo (LCs0) SAsS J-Y Jaas

Table 2. Lethal effect (LCso) of Nimbecidine, NeemAzal and Kofa after 24, 48 and 72 hours on 3™
nymphal age of Trialeurodes vaporariorum

Concen

Treatments Elga;i“c;lr; L']T; Slope+SE Intercept X2 (df) (95|°_/(§:2C5Ls) (95|°_/0C§Ls) ianZf(col/?)/ Plf;;l;tc';e
;ggg 24 187+0.45 051 0.208(3) 250?3%%:8.46 644?5731-;32638.20 100 174
Nimbecidine 2300 48 211x0.44 085 0187() o e 100 1.69
égg?r'gl 72 242+045 132 0619(3) 132_23122_;755_ " 320_‘2%2_;?57_% 100 154
iﬁ?ig 24 215050 151 0589(3) 389.52117%.:827.16 781.1723;.19430.59 81 142
NeemAzal gggg 48 2.25+046 143 2182(3) 253.3151%?6.96 561;8?1'3‘;7.31 82 139
égg?rgl 72 217044 082 0602Q) 42‘213(’)5_'\,‘38(?8.28 382f‘1812_'(31277_78 83 129
Jve 24 2011055 141 027(Q)  gppremies  osodssdsne? 57 !
Kofa gggg 48 197048 091 0186 (3) 319.‘;%%53973.20 721.3238?6.15 59 .
Contol 195044 04T 036@) S gpems O !

*Toxicity and relative toxicity index based on LC50, df = degree of freedom, X? = chi-square and CLs =

confidence limits
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Table 3. Lethal effect (LCso) of Nimbecidine, NeemAzal, and Kofa after 24, 48 and 72 hours on adult
of Trialeurodes vaporariorum

Treatments gggﬁ?gg -E;]rrn; Slope+SE Intercept X2 (df) (gsl%céSLs) (gsl%cé)Ls) Tnzgzl?ol/f)))/ *Piileit(i:;e
M)
ders 2 LATOAT 024 0216®)  4p0iiion,  gos 470006536 100 !
Nimbecidine 000 48 1726045 014 0632()  Lugoromss 685090066 100 157
B s imen  am om0 miihe  mihe w12
dave 24 LOTHS6 1% 00()  galeatto 10055690473 89 110
NeemAzal oS48 1793049 057 0038Q) ool M9E 76 121
W00 72 172:084 003 0106()  giiii sgoseiiasss 80 121
dave 24 248085 285 140G o0 lETC o 6o 81 123
Kofa 22(5):3 48 174050 055 0276(3) 452.?5-2?)16.00 9532592-25856.84 63 1
conol T2 LSHOS 00T 0200 R0 gD, 69 !

*Toxicity and relative toxicity index based on LCso, df = degree of freedom, X? = chi-square and CLs

confidence limits
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Table 4. Lethal effect (LCso) of Nimbecidine, NeemAzal, and Kofa after 7 days on Encarsia formosa

Treatments -
ration

(PPM)

Concent

SlopexSE  Intercept

LCos

2
XA (9506 CLs)

LCso
(95% CLs)

*Relativ
e
Potency

*Toxicity
index (%)

190.0
287.8
435.9
660.2
1000.0
Control

Nimbecidine

2.30+0.45 -0.81

171.37
0.249 (3)
93.12-232.73

336.49

253.37-417.377

100 15

190.0
287.8
435.9
660.2
1000.0
Control

NeemAzal

2.05+0.43 -0.32

183.88
0.251 (3)
93.56-253.44

391.44

295.37-500.35

85

190.0
287.8
435.9
660.2
1000.0
Control

Kofa

2.14+0.44 -0.82

254.04
1.004 (3)
155.81-329.93

524.57

416.53-701.19

64 1

*Toxicity and relative toxicity index based on LCs, df = degree of freedom, X2 = chi-square and CLs =

confidence limits

LCso bl b ok jlas pgow o (5looy 5, s, Encarsia formosa . s 51,4 s B Sl 4 e -0 J gl

(P=0.01) s T 0 93T 5loslamal b 55,V 31 des gl d:,)@.uu)ug)lé;‘d\ﬂr_; ¢ o

Table 5. Mean comparison of oviposition performance by Encarsia formosa on the 3" nymphal age of
whitefly treated with LCso of Nimbecidine, NeemAzal, Kofa, and control in choice methods after 7 days by
paired T-test (P=0.01)

Mean+ SE

Treatments Con_cent No. of_pest in Parasitized C index t (df) P

ration replicate

LC Treatment Control

50
Nimbecidine 871.23 30 10.40£0.40  26.40+0.74 0.38 -16.00(4) 0.001
NeemAzal 1067.93 30 10.80+0.48  27.20+0.58 0.39 -20.18(4) 0.001
Kofa 1522.71 30 15.40+0.74  25.60+0.92 0.55 -7.65(4)  0.002

LCs0 Lol L ok e p g e sl 5 555 ENCAISia fOrmosa s sz 51,4 ) 565 6500059 e 5 ol gl -# g

(P=0.01) s T 0 93T 5loslazal b 55,V 5l des sl oo gy 4 Al jlad 5 b S7 LJUTV_; (ke

Table 6. Mean comparison of oviposition performance by Encarsia formosa on the 3" nymphal age of
whitefly that treated with LCso of Nimbecidine, NeemAzal, Kofa, and control in non-choice methods after 7
days by paired T-test (P=0.01)

Concent No. of pest in Mear_v_f SE
Treatments ration r.eplicate Parasitized C index t (df) P
LCso Treatment Control
Nimbecidine 871.23 30 9.60+0.40 24.40+0.50 0.35 -47.55(4)  0.001
NeemAzal 1067.93 30 10.00+0.44 27.80+0.66 0.35 -47.57(4)  0.001
Kofa 1522.71 30 12.80+1.01 23.80+0.44 0.46 -8.96(4)  0.001
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Figure 1. Oviposition percentage (+ standard error) of Encarsia formusa on the 3" nymphal age of

whitefly treated with LCso of Nimbecidine, NeemAzal, and Kofa
Similar letters above each column show nonsignificant difference (P<0.05, Tukey's test).
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Abstract

Due to the effects of overuse of chemical pesticides and the residual problems in greenhouse
products that threaten the health of consumers and exports, the use of low-risk alternatives such as
plant compounds and biological agents has become necessary. Therefore, in this research, the effect of
three commercial formulations of neem plant (Azadirachta indica A. Juss.) composition, including
Nimbecidine, NeemAzal T/S and Kofa was evaluated on the biological stages of Trialeurodes
vaporariorum (Hem.: Aleyrodidae), and its parasitoid, Encarsia formosa Gahan. In evaluating the
lethal effect of three commercial formulations, the highest lethal effect on eggs after 7 days related to
Nimbecidine formula with LCso equal to 774.71 ppm. The highest lethal effect on 3 nymphal stage
and adult whitefly after 72 hours with LCso equal to 402.89 and 655.51 ppm in Nimbecidine formula
were observed, respectively. A similar effect was obtained on parasitoid. In evaluating the oviposition
preference of E. formosa for by choice and non-choice methods, the tendency of E. formosa to control
was more than the formulas. The highest probability of oviposition of parasitoid in Kofa formula was
observed (%42.66). The results of this study showed that all three formulas can be used in integrated
management of this pest and when the emergence and use of E. formosa parasitoid, Kofa formula and
in the absence of parasitoid, Nimbecidine formula is recommended.

Key words: Neem trademark formulation, oviposition preference, parasitoid, toxicity, whitefly
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