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Table 1. Insecticides tested
Insecticides Formulation Manufactory
acephate 75.00% E.C. Harvest Co., Ltd.
carbofuran 40.64% F. P. Cheng Hong Chemical Co., Ltd.
c_hlorpyrifos 40.80% E.C. Hui Kwang Chemical Co., Ltd.
deltamethrin 2.80% E.C. Teh Hua Chemical & Pharmaceutical Co., Ltd.
endosulfan 35.00% E.C. Teh Hua Chemical & Pharmaceutical Co., Ltd.
EPN 45.00% E.C. Taiwan Provincial Farmer’s Association Agricul-

tural Chemical Plant.

methamidophos 50.00% S. Veterans Chemicals, VACRS., R.0.C.

methomyl 24.00% S. Du Pont Taiwan Chemical Ltd.

monocrotophos  55.00% S. Veterans Chemicals, VACRS., R.0.C.
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Fig 1. Ventilation apparatus for exposing Trichogramma spp. to insecticide residues.
Left fig: Schematic of ventilation chamber. Right fig: Apparatus for
exposing T. chilonis or T. ostriniae to insecticide residues.

( a) microscope slide; (b) glass tube; ( ¢) completed test chamber;

(d) leaf area; (e) Pupae of 7. chilonisi or T. ostriniae; (f) unparasitized
Corcyra cephalonica egg mass; (g) cotton organdy; (h) honey bandage;

(i) air flow; (j) fan. (modified from Tipping and Burbutis, 1983.)
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Table 2. Effect of pesticide residues on parasitism of Corcyra cephalonica
eggs by Trichogramma chilonis in semi-field test.

9 Parasitism of C. cephalonica eggs at the days after spray**

Insecticides ki i i i E i
(Appl. conc.*) 0 1 2 3 i 21
CK 79.8 a 82.2 a 80.5 a 84.2 a 80.9 a 87.9 a

C - )
monocrotphos 70.0 b 70.2 b 71.7 b 75.7 b 72.8 a 76.8 be

(275 ppm)
methamidophos 68.8 b 66.5 be 68.5 b 71.3 b 71.3 a 76.7 bc

(500 ppm)
endosulfan 67.7 b 65.7 be 67.3 b 75.2 b 74.7 a 78.0 be

(350 ppm)
deltamethrin 66.7 b 66.9 be 69.8 b 75.5 b 72.8 a 78.9 be

(28 ppm)

EPN 64.3 be 61.7 bc 70.0 b 76.5 ab 73.5 a 81.1 b

(450 ppm) - .
chlorpyrifos 62.9 be 73.2 ab 70.5 b 75.0 b 72.1 a 72.2 cd

(480 ppm)
methomyl 61.3 be 64.9 be 71.2 b 77.0 ab 72.9 a 74.7 bed

(240 ppm)
acephate 61.3 be 64.8 bc 69.3 b 76.1 ab 75.5 a 77.2 be

(750 ppm)
carbofuran 54.8 ¢ 54.9 ¢ 63.6 b 60.1 c 60.6 b 68.2 d

(508 ppm)

* 1 Application concentration recommended by government.

*¥ ¢ Means of 5 replications. Data were transformed to sin—!}/ ¥ prior to analysis,
and means in each column followed by the same letter are not significantly
different at 0.05 level by DMRT.
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Table 3. Effect of pesticide residues on parasitism of Corcyra cephalonica
eggs by Trichogramma oslriniae in semi-field test.

9 Parasitism of C. cephalonica eggs at the days after spray**

Insecticides A o = A
(Appl. conc.¥) 0 1 2 3 7 21
CK 82.4 a 80.7 a 81.7 a 83.1 a 82.2 a 79.7 a

( ST

monocrotphos 64.6 bc 71.6 b 71.0 b 73.6 b 68.5 b 72.5 a
(275 ppm)

methamidophos 68.2 b 67.6 b 68.5 b 71.7 b 70.0 b 76.0 a
(500 ppm)

endosulfan 69.8 b 68.6 b 69.9 b 73.1 b 72.5 b 71.0 a
(350 ppm)

deltamethrin 64.6 bc 68.5 b 69.0 b 71.4 b 68.2 b 74.9 a
(28 ppm)

EPN 70,9 b 65.1 bc 67.5 bc 74.4 b 71.5 b 74.2 a
(450 ppm)

chlorpyrifos 63.3 be 65.7 b 66.6 bc 70.8 b 69.3 b 74.1 a
(408 ppm)

methomyl 65.4 b 67.9 b 67.9 b 72.2 b 69.5 b 74.9 a
(240 ppw)

acephate 64.3 be 62.3 be 70.5 b 71.9 b 70.6 b 73.3 a
(750 ppm)

carbofuran 52.3 ¢ 55.4 ¢ 59.3 ¢ 63.2 ¢ 60.0 ¢ 64.0 a
(508 ppm)

* 1 Application concentration recommended by'government.

#% ¢ Means of 5 replications. Data were transformed to sin=1,/ x prior to analysis,
and means in each column followed by the same letter are not significantly
different at 0.05 level by DMRT.
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Table 4. Effect of pesticide residues on parasitism of Corcyra cephalonica
eggs by Trichogramma chilonis in field test.

9 Parasitism of C. cephalonica eggs at the days after spray**

Insecticides N
(Appl. conc.*®) 0 1 2 3 7 21
Clé 80.0 a 80.6 a 81.0 a 82.7 a 81.8 a 80.2 a
- )
monocrotphos 65.3 bc 60.6 b 65.5 b 63.7 b 72.4 bc 72.1 ab
(275 ppm)

methamidophos 65.1 be 58.1 b 65.8 b 69.0 b 69.3 bc 71.9 ab
(500 ppm)

endosulfan 66.8 b 61.6 b 64.7 b 69.1 b 70.0 be 72.1ab
(350 ppm)

deltamethrin 61.9 be 61.4 b 62.8 b 66.3 b 68.6 bc 78.0 ab
(28 ppm)

EPN 60.6 be 61.2 b 61.2 b 69.1 b 74.1 ab 76.0 ab
(450 ppm)

chlorpyrifos 56.4 ¢ 54.6 b 55.9 b 61.8 b 69.2 bc 74.6 ab
(408 ppm)

methomyl 66.9 b 64.0 b 60.2 b 67.3 b 71.3 bc 70.4 be
(240 ppm)

acephate 61.6 be 61.2 b 62.9 b 68.4 b 70.2 be 75.9 ab
(750 ppm)

carbofuran 58.3 be 58.5 b 55.8 b 60.5 b 61.4 c 61.0 c
(508 ppm)

* 1 Application concentration recommended by government.

#% * Means of 5 replications. Data were transformed to sin‘*‘l/?prior to analysis,
and means in each column followed by the same letter are not significantly
different at 0.05 level by DMRT.
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Table 5. Effect of pesticide residues on parasitism of Corcyra cephalonica
eggs by Trichogramma ostriniae in field test.

9 Parasitism of C. cephalonica eggs at the days after spray*¥

Insecticides . . = e e e e
(Appl. conc.*) 0 1 2 3 7 21
CK 80.9 a 79.9 a 80.7 a 81.5 a 81.5 a 82.6 a

C - )
monocrotphos 69.5 b 66.1 bc 62.1 b 59.9 b 72.7 b 69.5 b

(275 ppm)

methamidophos 66.2 bed 60.3 ¢ 64.7 b 62.0 b 68.1 bc 69.7 b
(500 ppm)

endosulfan 66.7 bc 65.6 bc 66.8 b 61.7 b 71.4 b 71.5 b
(350 ppm)

deltamethrin 66.5 be 63.1 be 64.4 b 65.0 b 72.1 b 70.7 b
(28 ppm)

EPN 62.5 bed 69.2 b 62.5 b 63.9 b 72.1 b 63.1 be
(450 ppm)

chlorpyrifos 57.5 d. 62.7 be 64.7 b 63.3 b 69.3 bc 69.8 b
(408 ppm)

methomyl 66.7 be 63.7 be 64.3 b 60.7 b 729 b 71.6 b
(240 ppm)

acephate 64.5 bed 68.4 b 62.4 b 64.3 b 69.5 bc 73.9 b
(750 ppm)

carbofuran 59.2 cd 59.2 ¢ 57.8 b 61.7 b 62.5 ¢ 61.5 ¢
(508 ppm)

* t Application concentration recommended by government.

*k : Means of 5 replications. Data were transformed to sin—=!}/x prior to analysis,
and means in each column followed by the same letter are not significantly
different at 0.05 level by DMRT,

IR BLAR Mol P R SR R R R 18 (BB MERBEFEFHBURRVBEE - HERFRR
H— B LML PR RE o
Carbofuran 7 ML HMARE T » HRERRIFGEBREER L PEILA » EFTATRAR
ST R R R AR SN A A WA A AR RIS » JEB  Ty e R U M R R R R A R 2 E L RT R
(HEAR » 1988b) o BIBAFTHETRATEEITHER  BrAHBSHHHEHHEAN carbofuran
s HEEMERR (0. furnacalis) (FERE > 1986) BME XM (H. armigera) s (HAE
» 1987) 2R » HBBFIHFRIEE L > BHUH » IBREFE carbofuran HEFKEZ
fER e
ARB TR TELAMBER » HBACHERYE 80% ML » MEBAKFLRREER
52.3% » )t Tipping &Burbutis (1983) ZARMRMEE » FERYR LS » BRARB 2K



T A RO A 2 49

B R E AR A R R A Y SR MRS RE AR REENER (F
Eii% » 1987) ; Tipping &Burbutis (1983) f# RSB AFRMB—K » BMERRRINE LR
RLEBPTHRZ KSFES » DR » RMBEHEER » ZARATH KEEKRKE L - S
Fe5r » AR AE R » S RBIRE 4 ek BBEOKET R RIER » THEERMRAIRT - FhE
REAMBT LR M MR EESZFEE  URERZHER 2R

FE B L R R RYRAR TSR AT REH RPOIS B » FIRREHES RTBPT
BEE R (T6-ME-8.1-1R-21 (9)) D » FUL3EM o FRMMSAMMETRPTR %
VIR ~ LB B0 R FId i R S R B AN T S S B E A  WR GRS Z AR
FEBTAKBIRI » BEGBEEE SRR | BERFLRMK S § LA RRTRTRE
BASKIE LS Ty » 45 R o

2 E XM

FKEA o 1915 o HEERBRERMRBETETHE - ZRIGERFRBGIMER 105 13pp e

FIBAE ~ SR © 1985 o 24 48 SRS FRIR DS A byl 2 Ttk o FUK RSB 18 113-24 0

FERAE ~ BHEM © 1986 o T T RS AR E 2T - EMERESYHEHRBAT 75 FEFH
p.134-135-

FEREAE ~ BRI o 1987 o MEEHTRMMT EREMRHENEY o EEERERYEYRBH
76 SEREAEH D.64-65 o

BHAEERE © 1983 o FIRIIE &k (Trichogramma spp.) FEMMRE L2 FIM o BHEgR%¥ 31 (7-8)
£ 273-241 -

BHERHE ~ ERRETS o 1986 o B AINE A (Trichogramma chilonis) BifRTEftiGERREEX
IR BT 278 o rhEREWE 35 (1) £ 99-106 o

PR EE o 1955a o JEMBHRIRINF AP B P o hiEREaH (F7) 121 108-109-

FRZREE o 1955b o K AR ik FE SR, 1A SR B A IR IR AL e TR M3 o MY SRR
24):8-120

B > ERE 0 1984 o EXRIRFIRINE LM (Trichogramma osiriniae) I » RARREBHR
17 :43-49

B ~ B - 1987 « FRIAWHARING SR BIEENEZBE c D ERMSRE 76 4R
LERBE 6 9 A198 ~20H o I KE o Edh e

B B o 1988a o FRRIVFEBENAFLIMBRERE S FEMFERTERALZE
o (MAEARED :

e » WA 0 1938b - BB PELREING LS K - RKESBR 211

8K PR B © 1986 o HESH{R % F 378 pp o

W LB B AREEES Bl o 1984 © 73 42 1 BiME R RFTE MBI B TIEREE 73 £EPRINERRE
PRIV A B s R B AT S TR I B S E R DB R PITH T R RN & &
¥te RBT3FTH 6 H o WA EHKEE o Spp o

B8 FEWMR ~ WIS < 1983 o B ISR B# o EMIEEHARHRRASR 107 113-20

Q



S0 BSEererfi2le (1989)

Kao, S. S. and C. C. Tzeng. 1986, Initial toxicity tests of 24 pesticides to adults of Trichogramma
chilonis Ishii, Symposium on 2nd. Int. Conf. Pl Prot. in the Tropics, Abstracts p. 197.
March 17-20, 1986. Malaysian Plant Protection Society, Genting Highlands, Malaysia.

Hassan, S. A., F. Bigler, D. Blaisinger, H. Bogenschutz, J. Brun, P. Chiverton, E. Dicklet, M. A.
Easterbrook, P. J. Edwards, W. D. Englert, S. I. Firth, P. Huang, C. Inglesfield, F. Klingauf,
C. Kuhner, M. S. Ledieu, E. Naton, P. A, Oomen, W. P. J. Overmeer, P. Plevoets, J. N.
Reboulet, W. Rieckmann, L. Samsoe-Petersen, S. W. Shires, A. Staubli, J. Stevenson, J. J.
Tuset, G. Vanwetswinkel, and A. Q. van Zon. 1985. Standard methods to test the side-
effects of pesticides on natural enemies of insects and mites developed by the IOBC/WPRS
Working Group *Pesticides and Beneficial Organisms”. Bulletin OEPP/EPPO Bulletin 15:
214-255.

Pan, Y. S. 1984, Research on sugarcane disease and insect pests in Taiwan. Taiwan Sugar 29 (2):
47-57.

Tipping, P. W. and P. P. Burbutis. 1983. Some effects of pesticides residue on Trichogramma
nubilalis (Hymenoptera: Trichogrammatidae). J. Econ. Entomol. 76 (4): 892-896.

EFFECT OF INSECTICIDE RESIDUES ON PARASITISM OF
THE EGG PARASITOIDS TRICHOGRAMMA CHILONIS AND T. OSTRINIAE
{Hymenoptera: Trichogrammatidae)

Suey-Sheng Kao and Ching-Chou Tzeng

Pesticide Formulation Department,
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Wufeng 41301, Taiwan, R. O. C.

The effect of insecticide residues on parasitism of the egg parasitoids Trichogramma chilonis
and T, ostriniae was assessed by a laboratory bioassay.Tests were carried out on 0-, 1-, 2-, 3-, 7-,
and 21- day semifield and field-weathered spray residues from corn leaves at dosage rate recom-
mended for field application of nine insecticides. The insecticides tested were acephate,
carbofuran, chlorpyrifos, deltamethrin, endosulfan, EPN,methamidophOS, methomyl, and mono-
crotophos..  The parasitism rates of T “chilonis and T. ostrinige on Corcyra cephalonica eggs
were highly reduced by insecticide residues under semi-field and field conditions. The carbofuran
was the most toxic among all insecticides tested.





