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Abstract

Trichogramma brassicae Bezdenko is an important egg parasitoid of several lepidopteran insect pests.
The parasitism potencial of this parasitoid is affected by insecticides applications. In this study, lethal
and sublethal effects of propargite, benomyl, haloxyfop etotyl, imidacloprid and chlorpyrifos were eval-
uated on different life stages and biological parameters of the insect. Bioassays were carried out by
residual contact method on adult stage of the parasitoid at 26+1°C, 70£5% RH and a photoperiod of 16:
8 (L: D) h. The LCso values of propargite, benomyl, haloxyfop etotyl, imidacloprid and chlorpyrifos
were 753, 1190, 1731.6, 5.85 and 1.96 mg a.i./L on adult T. brassicae, respectively. The results of
bioassays on adult stage showed that chlorpyrifos had the highest toxicity compared to the other tested
pesticides. Field recommended rate of the pesticides excluding chlorpyrifos showed lower adverse ef-
fects on immature stages of the parasitoid. According to IOBC standards, propargite, benomyl, halox-
yfop etotyl and imidacloprid were classified as harmless and chlorpyrifos as slightly harmful at imma-
ture stages. The sublethal effect studies revealed that LCso of chlorpyrifos and propargite negatively
affected the fecundity and fertility of the females; but the other pesticides did not. Intrinsic rate of
increase (rm) values for propargite, benomyl, haloxyfop etotyl, imidacloprid and chlorpyrifos were
0.344, 0.322, 0.338, 0.337, 0.334 and 0.318 (female offspring/female/day), respectively. Results
showed that almost all pesticides excluding chlorpyrifos had less adverse effects on the parasitoid.
Therefore, propargite, benomyl, haloxyfop etotyl and imidacloprid can be choose for further evaluation
including semifield and field studies. Whether getting suitable results in field studies they would be
used in combination with T. brassicae as biological control agent in integrated pest management (IPM)
programs.
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Table 1. Acute toxicity of tested pesticides on adult stage of Trichogramma brassicae

o i Acute toxicity (mg a.i./L)
Pesticide Slope + SE Value of p ( gé_osz*) ( glgt()joslg 0 ( glgt()z,gé 0
Benomyl 9%L1 31 4 054 (81?3359.5) (1156.151—91221.5) (152'}05.?3?i5720)
Imidacloprid 56+065 84 4 009 (2.9%?170. 0 (5.557&?13) (9.02%.24)
chlorpyrifos 31403 44 4 034 (0%759) ( 1_18-?26_2) (4_3;;4)
haloxyfop etotyl - 301429 055 4 096 (15215??'18600) (171%?1'7646.8) (18715?-11%55)
490 753 1157.1

propargite 68:06 35 4 048 55083 7239)(7843  (1071-1288.8)

* FI: Fiducial limit
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Table 2. Effect of examined pesticides on emergence rate of Trichogramma brassicae exposed to field

recommended concentration of the pesticides at preimaginal stages
Field % Mean of adult emergence from parasitized Mean

Pesticide recommended  host eggs treated at different preimaginal stages emer'\g/l::cne rate  "eductionin e
concent(atlon (%) emergence &H
(mg a.i/L) Larvae Prepupae Pupae (%)

benomyl 500 96.7+0.2 a 96.2+0.1 a 96.4+0.5a 96.4+0.14 a 0.2 H
imidacloprid 210 96.7+0.3 a 96.4+0.2 a 81.3£0.7b 91.4+5.08 a 5.3 H
chlorpyrifos 1632 53.6+0.8 ¢ 64.3+0.7 ¢ 61.9+0.9 ¢ 59.9+ 0.24 b 37.9 SH
haloxyfop etotyle 500 96.8+0.1 a 96.5+0.2 a 96.4+0.5a 96.5+0.12 a 0.1 H
propargite 1710 94.4+0.6 b 94.4+ 0.6 b 94.2+0.7 a 94.3+ 0.06 a 2.3 H
control 97.140.1a 96.8+0.2 a 96.1+0.2 a 96.6+ 0.29 a -

1. Classification of pesticides were done according to IOBC/WPR standard, H=Harmless, SH=Slightly Harmless; Means in each
column followed by different letters are significantly different (Fisher’s protected LSD; P< 0.05).
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Table 3. Effects of tested pesticides on reproduction parameters of Trichogramma brassicae
Treatment

Parameter Control haloxyfop etotyl benomyl Imidacloprid propargite chlorpyrifos
Gross fertility rate 146.7 +4.4 143.2+32 143251 1322 5.6 120.93+25 57.812.4
Gross fecundity rate 150.1+ 4.8 148.3+ 3.0 147.9+ 4.8 137.73%7.2 127.45+ 4.4 102.6+ 4.8
Gross hatch rate 0.98 +0.001 0.98 + 0.0004 0.98 + 0.0006 0.97 +0.004 0.95 +0.003 0.56 + 0.005
Net fertility rate 114543 107.8 34 107.7+3.3 1035+4.6 99.3+34 516+2.1
Net fecundity rate 117.8 £3.9 111.4+33 111.2+3.2 106 + 4.7 103.1+3.6 75.6 £3.1
Intrinsic rate of increase 0.344 + 0.006 0.337 +0.003 0.338 + 0.003 0.334 +0.002 0.332 + 0.003 0.318 £ 0.0
Intrinsic rate of death 0.744 +0.00 0.7448 + 0.00 0.7447 £ 0.00 0.7543 £ 0.00 0.9497+0.00 1.6 +0.00
Finite rate of increase 1.411 +0.007 1.401 + 0.004 1.402 + 0.004 1.396 + 0.004 1.3930.004 1.37410.0
Doubling time 2,01 +0.037 2,05 +0.019 2.04 +£0.019 2.07 £0.017 2,08£0.019 217 £0.02
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Fig. 1. Survivorship rate of Trichogramma brassicae following the exposure of adults to LCso of tested
pesticide
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Fig. 2. Age specific mortality of Trichogramma brassicae following the exposure of adults to LCso of
tested pesticides
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Fig. 3. Life expectancy of T. brassicae following the exposure of adults to LCso of tested pesticides
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