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sALE TN
A G
i 2

FRANEARE 5 SR 19T DM N IR B F g4 (Trichogramma chilonis
Ishil) #§z @¥ o &R BT & RSB DA 4 RRe2E5 o 5 BHRHEM (Benom-
yl,Captan, Maneb, Mancozeb & Zineb)# ¢:8E ; M98 M Mk » Thuricide, Acephete,
Endosulfan & Monocrotophos R# & & # » Propoxur, Methomyl BXRIE T »
‘Deltamethrin, EPN, DDVP, Chlorpyrifos, Maiathion, Naled, MIPC, Carbaryl, Hokbal, Carb~

ofuran, MTMC, BPMC ~ Carbosulfan BURZ B4#3 -

Mo =

B 5 TS b (6 R JE 42 1 (Non-selective) B8 » G @ @XM ETFRED - H&EEAT
=@ EHE B (Resurgence) BGz @4 » IRRXEZHEZ 5K % ¥ (Metcalf, 1980)- Bl »
RS-SRS - BE TR ERERRH 5] (Side-cffects) » FRIGABR THERX
2 B & (Compatibility)

EALUBBSEHIHSEEE » A% R (Franz, 1980; Hassan, 1983; Hassan ¢t al, 1583, Hassan
et al.  1985; Tipping & Burbuits, 1983) » MIGERUER FAMRBEEL2 ZEM » HINAKS
Britte R AIAT GBI R F Al - BN R W A skt B RIE » RERWZHE » #1955 F0R
REESEEANNS AP T ABE S AR (B, 1955 a.b) o HF » BEHRIRIE £ Trc-

hogramma chilonis Ishii)z BRER LR BRCHS » FHETREMELEEE (%, 1983 )

EHEERESHLERESARHAEE (K, 1983 )WERSE o WEBBN A #BREHRRS
SHEBETREBEDYRORNE  BERERFAREABEABHY ZBLAEHRENT £
CEHEE  RREEEBUBEFESSAVREAREZSE KRR S HARMBT LR ZRK
B CE) c HIEHRNEEREN - TAERAR BRI -

MoR B A &

—~ HESE

g IR IS &4k (Trichogramma chilonis Ishii) R EE X/ KR (Corcyra cephalonica
Station) 5 » ¥ A BE K TR FEFETRERRPT BRSO RE o FEAKKUWRI
L0 B (mesh) Z6MGH REMBAREE  HRER1.8 X 4.3 on » §F 300 ~ 400 B S
AR Z I » R ABM (1w > SN om) —/NERBE  BILMARTFEBESETH - L3 ¢
1 ZHERFBERET4ABET S LB TRETETHRBEE 132 ~ 148 INEE 5 R 2 RIR TR A
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BEOEALGHE AU LR RGBT I R E AT o R E AR 00 % b o
o~ BREEEA

AMHERZERRKERNTERYREFAGEERRE ~ BE ~ KESER HIEHRTS
(Ceralvacuna larmgera) (SRAKHE » 1982 ) FIBHE EAX X ERAT T MG ( 2HHE 11983
) BAGE Sl KR ZOK AR a3 B BHIGRE (RS » 1984) ATHEIE 2 &M > S 51MF ;
A~ BERF

1 A7) Benomyl (Benlate)

Mecthyl 1-(butylcarbamoyl)-2-benzimidazolecarbamate.

50.% 6 & L FT L 00 M p D2 R R0 o
2 £ 71 Captan (Orthocide)
cis-N-((Trichloromethyl) thio)-4-cyclohexene-1, 2-dicarboximide
50. 7 RE AR AR T R B e I R A E Rt .
3 $£6Z 79 Mancozeb (Dithane M-45)
A coordination product of zinc iron and manganese ethylene hisdithiocarbamate
80 7o AR AT B B M e R A TR o
4. 52/ Maneb (Dithane-22)
Manganese ethylenebisdithiocarbamate -
80 75 i dh ik T RAE B0 e AR A TR B o
5 797 Zineb (Dithane Z-78)
Zinc ethylenebisdithiocarbamate
65. 7% R AR AR AT A By B el B ER A W 4R ) o
B~ Eaaa
EYEE
L #J & Thuricide (Dipel)
Bacillus thuringiensis subsp. kurstaki
16000 IU mg FAaskrliRES MER A SR -
ERERES
L {8 Deltamethrin (Decis Decamethrin)

(S)-a-cyano-m-phenoxybenzyl (1R, 3R)-3 (2, 2-dibromovinyl)-2, 2 dimethylcyclopr
opane-carboxylate

B.IpE i A A B L A BRE -
BEEN
L &##E Endosulfan (Thiodan)
6,7, 8,9, 10, 10-Hexachloro-1, 5, 5a, 6, 9, 9a-hexahydro-6, 9-methano-2, 4, 3-benz
odioxathiepin-3-oxide
B MR AL BB A m R -
RN
LB &M Acephate (Orthene)
0O, S5-Dimethyl acetylphosphoramidothioate
75 % 0 SR W] B B A B A FR B o
2 ¥a#r# Chlorpyrifos (Dursban)
0O, O-Diethyl-0-(3, 5, 6-trichloro-2-pyridyl)-phosphorothivate
22.5 ZeEmMAl HBmEE L AR
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3 ZHH DDVP (Dichlorovos)
2, 2-Dichlorovinyl dimethyl phosphate
50. 75 A8 vl L. 75 e E S AR
4 —fmin EPN (PIN)
O-Ethyl O (4-nitrophenyl) phenylphosphonothioate
45, % i dh R LA B # A Lk S UL U -
5 1§ K7 f Malathion (Malathion)
0, O-dimethyl phosphorodithioate of diethyl mercaptosuccinate
50. 2 R Gk S8 e 48 R AL TR ek o
6 i % Monocrotophos (Azodrin)
Dimethyl phosphate of 3-hydroxy-N-methyl-cis-crotonamide
55. 2% el b P ER BULE 4 SR Uk o
7. 7918 Naled (Dibrom)
1, 2-Dibromo-2, 2-dichloroethyl dimethyl phosphate
58. % i b L A s ik FH A D e o
I R M
L T & BPMC (Bassa)
O-tet-Butylphenylmethylcarbamat
50.% #a AR LA e BT B F Rk o
2 InEEF Carbaryl (Sevin)
I-Naphthyl-N-methylcarbamatc
50. %% F5 d T TR B ) el BB 1 R o
1 Jn$k Carbofuran (Furadan)
2, 3-Dihydro-2, 2-dimethyl-7-benzofuranyl methylcarbamate
40. 64 % F Sh AR K R 3 A ARG -
4 TEMEEL Carbosulfan (Marshal, Advantage)
2, 3-dihydro-2, 2-dimethyl-7-benzofuranyl [{dibutylamino)thio] methyl carbamate
48.34 ZZ i ahab L el R S A Rl O o
5 A GE Hokbal
(1). 2-sec-Butylphenyl-N-methylcarbamate (SBPMC)
(2). 3-tert-Butylphenyl-N-methylcarbamate (TBPMC)
40. % A% &5 3% FL W el FE B R O o
6. 847519 Methomyl (Lannate)
S-Methyl-N- [{methylcarbamoyl) oxy] - thioacetimidate
24.%5 7% i R VN e I 2 R O e
7. W24 & MIPC (Mipicin)
2-Isopropyl-phenyl-N-methylcarbamate
20.% R SLARFL A e =87 A w4 O o
B L MTMC (Tsumacide)
m-Tolyl-N-methylcarbamate
0. % AR LM B G AR ek o
9.% 1 Propoxur (Unden, Boygon)
2-(1-Methylethoxy) phenol methylecarbamate
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50. % e dmAR ] (B B PR e SRR 1 Rt o
=~ SERRE :

LB &Y (Dipping method) REMEH - SENCSEBRE(S ~TBEE ) AHBHEBRES
B BEBHBIE - HHABLUEEK - BREE - BZWE» §—REFSIEA-BBERED
» WCIAERP A » MR8 £ 0.5°C BRI £85.% r.h 25T » ARIRSI T A MO ET BB FTAL
s BELRHER R A LT e AT » BB B IR BRI FE TS (8
FAMCE ) » KRB Hrik (Probitanalysis) SREPHBFERAE ( LCw ) o i HEAZM LU
BPEREEZ 2EBERERRTHERN  BEES B ERABEST » SIRREATETE » thHass
an4y it (Hassan, 1983) 34k =z o

fE R

T

aul

HFR S MM RIS AR 2 H 4 o 5 MRE % (Benomyl, Captan, Mancozeb, Man
eb % Zineb) HARBIIG £ LCo AR 2,000 ppmo f  [HEHABREMEK - BIE S BHAR
A HREECERSRHEEREN A4S DEREBRERTERFEN ST REZ » ZSER
HAIERRS RSN  MECAASZ MRENCEHBRE N BEEHE » RIEBFE
WEEIFE A (SR MEA BN ) » & R Hassan (1983) 7k » 5 EHEREREKBMAIGE
%% (harmless) o WE#AGE 5 HERAEMHEAMMF LB FHE LR  QEAEEEL2HRDHFREZ
43 » Hr Maneb, Benomyl, Mancozeb BEREATHRZEH » REIE & 320 AL HaALEN
SAEMEAS » M#A Captan R Zineb [BH 2 RIRIBHE LB ENZEE « Bt » EREERIERT 4
Wez a8 o FERRING HER » WEEH Mancozeb, Benomyl B Maneb % 3FFERH  RIESINEH -

#— SEBHNHARNFELEZIEN

Table . Toxicity respanse of Trickogramma chilonis pupae 0 5 fungicides

Benomyl > 2000 500
Captan > 2000 500
Mancozeb > 6400 ' ©1600
Maneb ~ 8000 2000
lZineb > 6500 1625

1). Application concentrations recommended by government.

EEEBMARSHMNHABMNFTER TSR - ARG HBERHEHF L Deltamethrin iy
LCw {5 45 0.3 ppm» BABRHRETEBEEZHEERSE - L Acephate, Endosulfan #1 Monocrr
topho EHEEE » HLCe EA RIS 2851.9 « 814, 7R 439. Tppme FLILCx ERLE &7 -
{4150 Deltamethrin $ifi2 EHHE LCys fHE 1.6 ppmo il Endosulfan & 3.504ppm » Aceph i,
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Table 2. The effect of 5 fungicides with application concentration on puape of
Trichogramma chilonis. '

17

Appl. cone. 1) Mortality 2)
Fungicides (ppm) (%) Rating class3)
Captan 500 5.56
Zineb 1625 8.60
Control - 8.81
Maneb 2000 32.08
Benomyl 500 36.76
Mancozeb 160Q 38.71

1). Application concentrations recommonded by government {=N}.

2). Means of 5 replications.

3). Toxicity: 1=harmless ( < 50%), 2=slightly harmful (50-79%), 3=moderately harmful (80-99%),

4=harmful ( >>99%), (Modified from Hassan, 1983).

#= 1BHRHEHRKEINFLEBE T B

Table 3. Toxicity of 18 insecticides response to Trichogamma chilonis pupae

) LCs0 LCg confidence limit LCsp
Insecticides Slope
(ppm) Lower Upper (ppm)
Pyrethroid
Deltamethrin Itamecthrin 0.3 0.4 0.4 1.6 2.43
Chlorinated Hydrocarbons
CEndosulfaniydrocarbons 814.7 785.3 845.2 3504.0 2.60
Endosulfan
Organophosphorus Insecticides
Acephate 2851.9 2447.8 3322.6 1) 0.81
Chiorpyrifos 61.0 59.1 62.9 165.8 3.80
DDVP 183.3 173.1 194.1 1093 .4 2.13
EPN 145.0 134.4 156.5 2796.2 2.48
Malathion 158.1 150.3 166.4 730.2 2.48
Monocrotophos 434 .7 377.7 500.4 1) 0.81
Naled 42 .4 40.1 44 .8 227.6 2.26
Carbamate Insecticides
BPMC 89.1 86.0 92.3 189.0 5.07
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Carbarv 104.1 100.5 107.8 508.5 2.39
Carboluran 11.7 50 .9 62.3 342.0 2.17
Carbosulfan 59.6 10.9 12.6 75.2 2.05
Hokbal 151.1 144.1 158.4 498.1 3.19
Methomyl 148 .2 142.5 154.1 670.1 2.51
MIpC 177 .4 171.9 183.1 413 .3 4.50
MIMC 171.8 168.4 175.4 417.2 4.28
Propoxur 309.9 295 .5 325,1 964.3 3.36

1). > 10,000 ppm

#U BHRRAHRRNTERZLCoo /i RE HE

Table 4. LC5() / application concentration ratio of 18 insecticides to the Trichogramma chilonis pupae,

Insecticides LC5q / Application concentration
Pyrethroid
Deltamethrin ) ) 0.0118

Chlorinated Hydrocarbons

Endosulfan 2.3278

Organophosphorus Insecticides

Accphate 3025 D
Monocrotophos 58081
DDVP 3666
EPN

Malathion

Chlorpyrifos

o 0 O O o = w
Lo W
R
(86
w

Naled

Cabamate Insecticides

MIPC (0.7096
Propoxur 0.6199
Methomyl 0.6175
MTMC 0.4581
Hokbal 0.3023
BPMC 0.1426
Carboluran 0.1173
Carbaryl 0.1041
Carbosulfan 0.0364

. > 1
Monocrotophos Z LCys BEAEA T 10,000 ppm » & RREREL 3 BB SMHE s SRS - 7
MEME  HMAFANEFESCTRERENTERE (H% 5 1976 5 5%, 1977 ) »#BEZY
R AR AGF o
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FERIS B SR IZ LCso B4 SR EMEN » Z& 0 E 7R F A 5 iy 1B e i e &
e BT M A BREMAERHEN AT BrERD s REZMUA K » Tl » HIEXRR 1E)E
# Accphate (3.8025), Endosulfan (2.3278) B Monocrotophos (1.53808) = 3 {if 118 1 B¢ & 7] #{ 45
2 LCos fEULHER I 2 (PR K I8 » MR TAT R » TR REL Monocrotophos (202.3) &%
, "Acephate (138.3) %= » S Endosulfan (10.0) o g LCso » LCas FIHEMGE I H 8 7T 1
Acephate, Monocrotophos  Hl Endosulfan HFRIBINE 4 8 6h2 &5 0 MR (X -

B IBEHAME R IIF AR LC . R R A

Table 5. L.Cygs [ application concentration ratio of 18 insecticides to the pupae of Trichogramma chilonis

Insecticides LCqs / application concentration

Pyrethroid

Deltamethrin 0.0565
Chlorinated Hydrocarhons
Endosulfan 10.0114")
Organophosphorus Insecticides
Monocrotophos 202 .4529"
Accphate 133.3333%°
EPN 6.21390"
DOVP 2.1867%"
Malathion 1 .46051 )
Chlorpyrifos 0.4064
Naled 0.3958
Carbamate Insecticides
Mecthomyl 2.79211"
Propoxur 1.9287%)
MIPC 1.6534
MTMC 1.11250)
Hokbal 0.9961
Carbofuran 0.6739
Carbaryl! 0.5085
BPMC 0.3025
Carbosulfan 0.2335
. > 1

EABHEYRARNEIE (Thuricide) B #E » SRET > HUGIRESEHKRE 26
el » HIEUARHET SMars S BEBAMET RS » HH Y EEEE 2R TE  BREOEHL
wEE o

FEHE T A R DLI9.AR S4S R A R B A A e 4% » HIE A4S Hassan (1983) 4 #f » MR ABR-LAT
% BEHE 0 Endosulfan, Acephate % Monocrotophos B# 1 #& (harmless) » fiEPN, Propoxur,

Methomyl, MIPC #1 Carbaryl Bft 2 &k (sightly harmful) » Hg28# 3 #f (moderately harmful)
c NMBAMERERET 2 S THNSEREZEE » WRATR » HPEIE Acephate, Endosul
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-fan 355 1 8% » 1 Monocrotophos BB 2 8% + I 58 51.22% » HAK 1 8~ - IB50.%
/% o Propoxur B Methomyl B2 » ERAEE3 o

AR ORIE (K $RRMDF LB 2L

Table 6. Effect of Bactllus thuringtensis (Dipel) on pupac of Trichogramma chilonis

Concentration of ) 2
B. thuringiensis (Dipel) G4N 16N 4N NI 174N Conrol

Mortality 3) (%) 14.79 14.39 14.61 14.53 12.79 9.40

1). Application concentration recommended by government. (1000X = N).
2). Treated with distilled water.
3). Mcans of 5 replications. Non significantly different at 0.01 level. (Data presented here were original data but

statistical analysis were done by transforming the original data o sin'! % and tested by Duncan’s multiple
range test).

L 19 BRFEATF LA T HARM A A4 il 2 B E

Table 7. The effect of 19 insecticides with application concentration on pupae of
Trichogramma chilonts,

Insecticides Appl. conc.!) Mortality 2)
(ppm) (%)

3}

Rating class

Microbial insecticide

Bacillus thuringiensis (Dipcl) 4) 13.85 1
Pyrethroid
Deltamethrin 28 85.02 3

Chlorinated hydrocarbons

Endosulfan 350 40.59 1

Organophosphorus insecticides

Acephate . 750 31.35 1
Monocrotophos 275 46,72 1
EPN 450 60.59 2
Malathion 500 89.59 3
DDVP 500 92.95 3
Chlorpyrifos 408 95.36 3
Naled 580 96.64 3

Carbamate insecticides
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Propoxur 500 60.34 2
Methomyl 240 63.75 2
MIPC 250 67.61 2
Carbarvl 1000 73 .24 2
Hokbal 500 80.25 3
MTMC 375 83.61 3
BPMC 625 91.61 3
Carbofuran 508 93.93 3
Carbosulfan 322 94 .90 3
Control - 8.18 -

1). Application concentration recommended by government (=N}

2). Means of 5 replications. _

3). Toxicity: 1=harmless (< 50%), 2=slightly harm{ul (50-79%), 3=moderately harmful (80-99%), 4=harmful (2> 99%).
(Modified from Hassan, 1983).

4). 1000X (=16 1U/mg).

F\ 19 R M EERE ST 2 (T HARNTF R BIEE

Table 8. The effect of 19 insecticides with two times the application cnncmtrat_':un
on pupac of Trichogramma chilonis.

i1 [

Insccticides (zé\pm]] Mnr(;l}uy ) Rating class 3)
Microbial insccticide

Bacillus thuringiensis (Dipel) 4) 12.90 1
Pyrethroid

Deltamethrin 56 92.07 ‘ 3
Chlorinated hydrocarbons

Endosullan 700 49 .58 1
QOrganophosphorus insecticides

Acephate 1500 45.30 1

Monocrotophos 550 51.22 2

EPN 900 89.78 3

DDVP 1000 95.64 3

Chlorpyrifos 816 96.18 3

Malathion 1000 96.41 3

Naled 1160 96.62 3
Carbamate insecticides

Propoxur 1000 71.02 2

Methomyl 480 77.11

MIPC 500 86.66
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Carbaryl 2000 90.16 3
Hokbal 1000 92.19 3
Carbofuran 1016 93.29 3
MTMC 750 96.03 3
BPMC 1250 96 .41 3
Carbosulfan 644 97.67 3

Control - 8.18 -

). Application concentration recommended by government (= N).

2), Means of 5 replications.

3). Toxicity: 1=harmless { < 50%), 2=slightly harmful (50-79%), 3=moderately harmful (80-99%), 4=harmful { > 99%).

(Modified from Hassan, 1983).

4). 500X (= 32 [U/mg).

EANETRMSHEI VRS R  BRERE MK E 2 Deltamethrin #7RIE 9037 4 g dh.2
WHYEAEE & I RIAG AR (Franz, et al 1980, Hassan, 1983; Hassan, et al 1983) (935 5 » S i
FEHAREDNT LA SHERE » HEREI L« &2l RIARIBERE A bt if v B B0RE - B8 R0
F) U AL B ea T o Acephate I Monocrotbphos HIRER O A ik i 2 MR © HhRE RS Acepha
te ¥ A E G ~ ANEHIR SRS MB i 22 Monocrotophos #ABNIRMS KEAEREZ 5t AHM
B~y 1981 5 %%, 1975 E 8 1976 ) o B4l B EHRIBING A B 4f MEE
= IREL i A JFE (Franz, et al 1980; Hassan 1983; Hassan et al 1983; Tipping and Burbuits 1983). 5
HEIHEHABERSOE ZSGRMTL -

FRIRORS Aotd 18 TR /)N » BB R A TR AL ME R O O 8Ry » B —88 S R Ry R (Franz
et al 1980) o Bl » BLERLFRIRIRE Az ST BIM T » EWMBRIRIIF L e R0E » B B2
BERE RS A AR R IS BEERKE AR - RBEREE - R ma)
AEER R B2 bR RBINE A B s s HEEARRERNG > BASMRENT
% [ Captan H1 Zineb; BafIRIw:8H Acephate, Monocrotophos B Endosulfan ©

i Eil

ouh

WG P LAY B SURITT L R R I R KR g (MR
=401 —H—28.( 7 ) ) HBEY o LB o UM B2 G RN BT AT R SU R - R IR - B ICR
WG SRR IR CETESR AT 2 R R A B AR ARAR O o B BREL ~ B SRERD ML 1 DD GA o
FE@EHERER - KDL BOIRE » SR E A S R L R E R L5 IE - e

o

%2 % X K

FIRAL ~ g - 1981 - KT EEHRHBEAYXEARBA;E EAYHBRGN 2 EEHE - B
TEMABNWERESRA 81 1—8 -

B S M S FMR e 1976 o HARSNHAERRETBEER Y SRR HEEHAT - 58
fade 12(3) : 148 — 163 o

PR~ TR~ B e 1977 ~ BEEAEHNARIESAZEHNR - B WIEE 13(2) 84
—98 o
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SR FTRER  BUBER 0 1975 o BUERSME MRS (Vilaparvata lugens stal) ~ BIERE T (Nep-
hotettix cincticeps Uhler) B H & RS 2Rk (Lycosa pseudoannulata Boes. et Str.) 2 48
AAEYE o HER @ F] 17(4) 1 424 — 430 o

EREGE ~ BBt o 1976 o BB aEMHERGEEMHAERT S - BREgH  18(3)
254 — 260 -

Gl o 1983 o IRV A4k (Trichogramma spp.) TEHIMEE EZ F o B ERHE  31(7 ~8)
D 237 — 2410 _

B o 1955, SERHNEETEMER AR - hEET W (F) 121 108 ~109-

BB o 1955, o K Sl g4 LT SR By TGk sm Bt MU R B OR 7 AL R 0 B R R 1T 3 - AR 7 s
2(4); 8—12 o .

RGP AR o 1982 o MR FI 320 pp o

EMEETAME o 1983 o FR:EMREEZHBIIE 15ppe

ARG BT R RE - 1984 o T3F 1 MIMFEXEEDT BT FEWE o BER PR IRER
FRIBIRFFAERDT 8 JOR RS Rt I SR HB FEAE LY B OTHE R RS & BH
CRETDETH6H SEHERKE &R $ERH-

B3 R WS o 1983 o REMNARNBIEE  CRELARTHRELR 107 113
—20 o :
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RESULTS OF LABORATORY TESTS ON THE TOXICITY OF
24 PESTICIDES AGAINST PUPAE OF TRICHOGRAMMA CHILONIS ISHII
(Hymenoptera, Trichogrammatidae)

Suey-Sheng Kao and Ching-Chou Tzeng

Pesticides Formulation Department,
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Taichung, Taiwan,
Republic of China

~ Five fungicides and 19 insecticides were tested for toxicity to pupae of Tri-
chogramma chilonis Ishii.

The pesticides differed greatly in their toxicity to pupae of T. chilonis. The test
for toxicity revealed that all the fungicides tested (Benomyl, Captan, Maneb, Man-
cozeb, Zineb) were harmless. Of the 19 insecticides tested, 4 were harmless (Thuri-
cide, Acephate, Endosulfan and Monocrotophos); 2 were slightly harmful (Pro-
poxur, Methomyl); 13 were moderately harmful (Deltamethrin, EPN, DDVP,
Chlorpyrifos, Malathion, Naled, MIPC, Carbaryl, Hokbal, Carbofuran, MTMC,
BPMC and Carbosulfan).





