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Table 1. Bioassay result of insecticides testedditsHabrobracon hebetor

Insecticides LCsg LCsx Chi square df hetero SlopetSE HQ
(mg/l) (mg/l)

Biscay§ 0.0063 0.185 0.489 5 0.24 1.13:0.71 1.66

Neem-azdl 0.652 1.16 1.14 4 0.388 2.0831.64 0.86

Tondexif’ 13.914 122.070 15.081 4 1.508 0.538:0.172 0.016

J)T oji.;.‘.ir JAK})Y RE3) &LA)TJ)".A Lgl.lﬁd'&foj.ia Wﬁmﬂ) c_{\b—" d}b
Table 2. Bioassay result of insecticides testethorae ofEphestia Kuhniella

Insecticides LCso LCso Chi square df Hetero SlopetSE HQ
(mg/L) (mg/L)

Biscay& 1.083 5.338 1.361 4 0.45 0.75%0.48 5.66

Neem-azdl 0.535 0.976 4.60 4 1.15 0.416:0.87 0.010

Tondexif® 0.213 1.997 2.505 4 0.63 0.294:0.108 1.01

Y ga— ®J\,‘T o GeiS 5 Chl dpsane
i Sk Dl ke ST (e 5 b 053 la e
NENCUPT SR A PPNt JUIAE R
OT e jlodisS 5 Clale 4 S 457 A OT Sls oo
4 by Jod 53 (S amlin (F Jsia) 55 i
23 48 315 O sams Olje Sl oslinl 5 (ooled B9,
o diiS GZLIE )3 psane Objee b5 aerlse o)
o333 dsb CUIST o0 P sl les oisS 5 5
35 fh poled Sy 4 Sod Dl i (JS 5ai 5 )
ol iy s kil 55 a5 STIus L s Ul

F 5 Gladsds) 39 éw sed 9 LS Sou93 dsb

osbol (89 B io pi> oS ¢ th:)g“b“
Pooms Ol o § (owlod (95 4 Sy Sl
Glike J>lyp sw) B9 Jeb (i y
H. hebetor yg43 (g )

© SIa5 odisS 5 iS5 chle b s,
A o T 5 3T o a8 el 5l 4 o
B N B S P S P SESTERCISR
Clle oy Objee b Hsds agrlse hay o (Y
Loy 053 Sol3 gne A CUIT 5 SokiS 5
Chle fpores A3 AS2LL Ol S5 se
AR el ol s PLSy 25 sesS
e oS 5 hle 4 Cand 4575 S sl ls iae

Objee b s agrlse 2oy 5o(F Jods) s i



Habrobracon hebetor 55 s, b iSs i 51 5 5 odiiS 5 5 eidS (b L3060 Sen 5 olo) A+

J}TJ}}»J)JJLJL;\AUJJJ}ELQJJaJu:..JJJ}aL;\AﬂaJi:—Lgawﬂjjcwdujsj;t —\‘Jju\e-
o obiledl L L3 55, 5> Habrobracon hebetor

Table 3. The effect of lethal and sub-lethal cotregions of used insecticides on tf®elopmental
time of Habrobracon hebetor in contact method with residual poison

Concentration Developmental time (days) Analysis
Stage (mg/L) Biscayd  Neem-azdl Tondexif’ Control
LCao 1.8#0.0F 1.87#0.09  159+0.04  1.9%0.0F F340=2220.86
Egg Sig=0
LCso 1.96t0.07 1.91+0.03 1.55:0.04 1.99:0.07° F3,33574315.59
Sig=0
LCso 1.01+0.0F 1.01+0.0F 1.01+0.0F 1.0H0.0F  Fi3:=0.007
L1* Sig=0.999
LCso 1.01+0.07 1.01:0.0F 1.01+0.07 1.01+0.07 F33570.01
Sig=0.999
LCso 1.01+0.0F 1.01+0.0F 1.01+0.0F 1.0H0.0F  Fi354=1.666
Lo Sig=0.174
LCso 1.01+0.0F 1.01+0.0F 1.01+0.0F 1.0H0.0F  Fi3=72.15
Sig=0
LCao 1.91+0.03  2.0#0.0Z7  1.96:0.0F  1.970.02  F3335157.49
L3 Sig=0
LCsg 1.94:0.02 1.93t0.03° 1.96t0.07 1.970.07 F3.33547.89
Sig=0
LCxg 4.4%0.06 4.40+0.06’ 4.33+0.04 4.320.05 F3335-96.378
Sig=0
Pupa
LCso 4.2%0.05 4.40:0.06° 4.58:0.05 4.32+0.05 F3,337503.10
Sig=0
LCso 16.0#052  15.4%0.44 1753052 1745049  F;335424.81
Sig=0
Adult LCso 15.340.468  17.46:056°  17.680.43  17.450.49  F;3335387.64
Sig=0
LCy 10.210.08 10.24:0.07 9.830.07 10.280.06 F3,335659.46
Sig=0
Pre adult LCso 10.1%0.07  10.120.07  10.0%0.07  10.2&0.06  F3335205.47
Sig=0
LCsq 18.34:1.09 16.56:1.07 22.241.007 25.840.7F F3.335-347.02
Total Sig=0
g;vee'c’pme“ta' LCso 17.531.07 16.8:1.17 2252099  25.840.7F  F33357369.31
Sig=0
*L: Larva

Different letters within each column show signifitaifferences at P<0.05 (Tukey test)
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Table 4. The effect of lethal and sub-lethal cotregions of used insecticides on the developmental

time (days) oHabrobracon hebetor in Poisonous host method

Stage Concentration Biscay§ Neem-azdl Tondexi Control Analysis
LCao 1.78 0.04 1.71:0.04 1.65+0.04  1.99%0.0F F335~1318.73
Egg Sig=0
LCso 1.770.04 1.75:0.04 1.74:0.04 1.99:0.0F F3,305-864.006
Sig=0
LCao 1.01:0.0F 1.01+0.07° 1.01+0.07° 1.01:0.0F F3,30=0.007
L1 Sig=0.999
LCso 1.01:0.0F 1.02:0.03 1.01+0.07 1.01:0.0% F3,385=0.198
Sig=0.897
LCso 1.01+0.0F 1.01:0.0F 1.01+0.07 1.01+0.07 F3.336=0.539
L2 Sig=0.663
LCso 1.02:0.0F 1.01+0.03 1.02:0.03 1.01:0.0F Fs32+71.45
Sig=0.228
LCso 2.18+0.04* 2.13:0.04 2.24+0.05 1.97%0.0Z Fs337735.84
Sig=0
L3 LCso 1.97%0.0F 2.49:0.05° 2.32¢0.06’ 1.97%0.0Z Fs3152276.24
Sig=0
LCso 5.64:0.11° 5.36:0.05 5.86+0.08  4.32+0.08  F;3056802.27
Sig=0
Pupa LCso 4.67:0.05 487003  4.970.0F 432005  F33,52978.51
Sig=0
LCao 12.99+0.31 1262029  13.12+0.3%1 17.57#08  F;3,3603.95
Adult . Sig=0
LCso 12.01#0.26' 14. 8%0.41° 13.930.34  17.5%0.5 F33152902.56
Sig=0
LCso 11.64:0.13 11.1+0.17° 11.58+0.09 10.28+0.06  F35,=3473.90
Pre adult Sig=0
LCso 10.33:0.06 11.120.06  10.940.08  10.280.06  F3373442.9
3Sig=0
LCzo 19.28:0.86’ 17.44097  20.740.78  25.9%0.7F  F33051756.01
Total Sig=0
developmental | ¢, 17.550.8°  21.160.96  19.220.9T° 25.95%0.7F  F3352687.68
Sig=0
*L: Larva

Different letters within each column show signifit@ifferences at P<0.05 (Tukey test)
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Table 5. Total pre oviposition and oviposition pels (in days) oHabrobracon hebetor treated with

Contact method

Poisonous host method

o Concentration
Insecticide
Ovi-period TPOP Ovi-preiod TPOP
LCas 16.84+ 0. 3¢ 12.32+ 0.08 12.43+ 0.07 13.72+ 0.17
Biscay&
LCeo 15.11+0.01° 12.25+0.06" 11.03+0.05 12.14+0.06°
LCas 14.28+0.19  12.23+ 0.07 12.02+ 0.14 13.16+ 0.14
Neem-azdl
LCes 17.46+0.03° 12.19+0.09° 14.80+0.03° 13.1440.05°
LCas 18.34+ 0.18 11.72+ 0.09 12.99+ 0.14 13.74+ 0.0
Tondexif
17.22+0.01° 11.97+0.09° 12.94+0.05° 13.04+0.06°
LC50
Control 17.82+ 0.3 12.15+ 0.07 17.91+ 0.3F 12.19+ 0.0%
LC
0 F32373138.20 F3,237=529.76 351711016.69 F5,,7=2239.72
Analysis LC
>0 Fs2471930.56  F3,240=140.51 F;,,710036.94  F=,,73918.13
Total

F6,410=2765.56

F6,410=342.15

F6,372=7522.3 F6,372=2295.3

*Total pre-oviposition period

Different letters within each column show signifit@ifferences at P<0.05 (Tukey test)
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Table 6. Comparison of the female and male Longethe eggs laid and sex ratiotdébrobracon
hebetor in contact method with residual poison

Longevity (days)
Insecticide Corgr%entration Female Male Total eggs (Femalse/el\)jlz:\;og:(-)lzemale)
g/L)
| LCao 20761028  2033:028 18513+558 0.60
Biscayd LCsp 28.43t035  2025:02h 177:04:2.38 0.59
LCao 27574028  20.85:03} 204.56%6.85 0.57
Neem-azd LCes 30.46:0.18  20.58:0.18 211.31%7.87 0.56
| LCao 30.39:027  20.11:019 201.83+4.19 0.61
Tondext LCes 2086:0.17° 2014018 245-14%4.18 0.63
Control 30216034  21.08:028 227-47+3.30 0.58
Analysis o Fe175=66.08 O 700

Different letters within each column show signifitaifferences at P<0.05 (Tukey test)

4 oL ,los Habrobracon hebetor,j,;,'w;?;k,.;,dﬁ,v.;a Ol ¢ 5 g o3le Ol i jae Jsb auslin -V Jsd

Table 7. Comparison of the female and male longgethe eggs laid and sex ratiotgébrobracon

pooen OLsen b agarl e g5

hebetor in poisonous host method

Longevity (days)
- : Total eggs Sex ratio
C trat
Insecticide oncenation Female Male (Female/Male+Female)
(mg/L)
LC 26.42+0.2 20.25+0.48 87.770.57 0.61
. 30
Biscay&
LC 23.06+0.f 19.57+0.14 95.46+3.48 0.63
50
Neem-azdl LCao 25.16+0.28 19.95+0.09 120.01 +0.28 0.64
LCeo 27.95+0.14 19.630.16  182.16+1.61 0.65
Tondexi® LCao 26.74+0.2% 20.77+0.18 122.03+3.28 0.60
LCso 26.51+0.25 20.47+0.18 92.66+2.408 0.64
Control 30.36+0.38 21.12+0.28 227.47+3.30 0.58
Analysis Fs38+/5030.74 F6,160=199.30 F6,372=463.60

Sig=0

Sig=0

Sig=0

Different letters within each column show signifitaifferences at P<0.05 (Tukey test)
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Abstract

Habrobracon hebetor Say Hym.: Braconidae)s one of the most important larval parasitoids
that has been exposed to many pesticides. In ¢sisarch, the biological effects of pesticides and
herbal extracts on this wasp were investigateddmyact and poisonous host methods. Bioassay tests
of Biscayd, Neem azdl and Tondexit on this parasitoid wasp was determined in laboyator
conditions (8:16 h L:D, 65% humidity and 25 * 296) replicates and each replicate with 30 wasps
at contact method. The L§of these treatments in contact method were 01.85, and 122.070 mg/I,
respectively, and in the poisonous host methoderaboratory larval hosEphestia kuhniella Zeller
(Lep.: Pyralidae), were 5.388, 68.97 and 1.997 mgBpectively. The highest growth period after
control (25.95 + 0.79 days) was related to Tondaricontact method with lethal dose (22.52 + 0.99
days). The highest longevity of female wasps waatad to Tondexit in the sub lethal dose by
contact method (30.39 + 0.27 days) and the higbagevity of male wasps were related to sub lethal
dose of Neem aZaln contact method (20.85 +0.31 days). The highastlrers of eggs belonged to
lethal dose of TondeXirin contact method (245.14 + 4.18). The resultshisf study showed that the
use of Tondexft had the least effect on growth factors of thispvas

Key words: Bioassay, Extract, Longevity, Egg laying
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