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By
PSSR [Liriomyza huidobrensis (Blan-
chard)] EEEHH (Diptera) ~ {BIEE! (Agromy-
zidae) ° BB FSSMELRISSIN - 1980 4
Rzt » EBOT AR AEEMN (SEEIIN) ~
LB EE ~ BRI ~ BOM ~ FRIN ~ BR
INECRPEN IR ~ BilS) S#3h (Anonymous
2006, http://www.cabi.org/cpe/) ° RSPl
BRUEREES RN - Rl M EE 2R
67T R BAEY)SF 2 F ik (Jiang ef al. 1997,
Wen et al. 1998; Zou et al. 1998; Chen & Kang
2002; Luo et al. 2002; Song et al. 2004; Anonymous
2006) °
B 1998 4 11 HE RAEEMIRMA
S0 A FE SE BB ME (Chien & Chang un-
published data) * 2000 585 Ry 5 HT = ATH
(Shiao & Wu 2000) » S ES MR EES ~ 7
BE A ~ < > i - f&EF 6 B 26 R
R RIFRERMRE - SPHLELE 11 HEE4E 5
HEBE » ELTEHR  REBMIEETRSE
i~ KR L2 BB (40.4-100%)
(Chien & Chang unpublished data) °
JEE LL BT Rl /NI [Chrysocharis pentheus
(Walker)] ~ [IR5Fl/NEE [Closterocerus okaza-

kii (Kamijo)] M E7BUERIEE (Opius caricivorae
Fischer) 718 3t [ B 5 Dt 78 Ul /4 S A 2 A g
(Chien & Chang unpublished data) » FHvEZ 7l
] e K] A ) 78 A B PR R P AR B DR - BB
E 15°C ~ 20°CE 25°CIRF » ¥ R LB T Ml e A
53 R EA 8BS E Z #If] /) (Chien & Chang
2012a, 2012b, 2012c¢) °

FA S D TR B L VR i e < JERE ~ AR TR
B FEMHRNTIE R E5E R, (Wen er al. 2002;
Chien & Chang 2008, 2012a, 2012b, 2012c) ° FH
TR B e EE Y RE T -
RYNA5i6FE L Bt Bl HEPE 2] - Fr LA
Wse2E T HEE e E i s gl [(Liri-
omyza bryoniae (Kaltenbach)] Z&% » £+
fERRGSE ~ ORI~ RN ~ HiRHRE -
HRE ~ SESE ~ PR R~ ARHESE ~ TUE K
BRI ZE S S VR VI HE B BT 16 D VB Wl R < 42 e
f5i F 27| (Anonymous 2010, http://www.tactri.
gov.tw/htdocs/ppmtable/) » & PG ABHIGBR %
HEYBUE (Liriomyza sativae Blanchard) (Chien &
Chang 2010) Zf& s » 2 B EGRBIE R
(oxamyl SL) ~ FIEL7T#.%| (abamectin EC) ~ #
IR VAT (cyromazine SL) K BRI v R LN
P (cyromazine WP) » Bl ZEM] .7 HEFE LA -
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224 Chien & Ku (1996) A= FESE T
B (Phaseolus vulgaris var. communis Aeschers)
ZJiE FPEREEBE RN 15-20 cm K
BE (primary leaf) ZEE3E 7-9 cm I » BJATfik=E
A e S DI PR DN B DL AN e P R v S
aBEH -
FASEHIBMB T £ UE 2 IR

214 Chien & Chang (2008) & i » #FEE
MRIEAMRRIPBSE T (Phaseolus vulgaris L)) FEREE
W r SE D TSk S T < BEFy - $ 0] == IR
WELEMABBENA - Fia bim - BHIHEA
— A RO 2 B e IR A (AR 20 cm
175 25 cm) © RFRISEDETE M B A2 R ME R A E
HSETE L BRI
rASE BB R e 2B MR bE 2 BE7H

22118 Chien & Ku (1996) BB JEIMN4
Wi [Liriomyza trifolii (Burgess)] & Ji1k » F£E A
25°CEWR T » LIRSS 15-20 em ~ AZEEL 7-9 cm
& ST e 14 e 55 D R A NS - ZE VMR
W, BEIH A2 Chien & Ku (2001) B Chien &
Chang (2012a) ZJ5i% - DI FESEBETBMEEE

® 1 PSRRI ~ R~ (LB R A ]

Table 1. Chemical insecticides used in this study

SRR R RS o (BT R e
UNELTH -
HEZEE

PSR BRI R 2R T B R R
ik Z B R EHYRET T - HEEEA
FE AP TE M SER] ~ BUHERE IR D TR MR A fi
i FSEP (Anonymous 2010) ~ K] G15E:
SEBETEE (Chien & Chang 2010) 7] rh 2 B
WSHE ~ PTEYT LA ~ BT IR B BT AT
WK o R BEM TR ~ (LERSER R H
AN FEIFERER L -
BRI ERTEHZTER

T P S BV Y 2 T ¢ 2 Chien
& Chang (2010) 27715 » E 25°CEMR N LIRS
LR EELVBRRAE DN 4 /N - IRERAFAZERTE
GBI EEEB W - WRERIRE 25°C -
FHERRE 65-85% MOGHEEH 141 @ 10D (B4 5
B NF 7 BHERDY) =R - D
e EEGAEE - EFETT A WEIN (FEINTREE
H) ~ Bif G BB U S — @ 4088 (RN AN
H) Sz ilbstrrt o i el i A i
Tl S AR 2 FrARZE - HEE (mature leaf)
EIRERR -

T BRIl e IS T 2 TR ¢ 22/ Chien
& Chang (2011) Z 51k @ 7€ 25°CE# Tk
4 F 5 MEFE K 120 S RTE AN — 48
(FEINREENH) Z S En — R K 2B

Common name and Dilution ~ Chemical

formulation factor group Activity Manufacturer

Oxamyl 10% SL 250 Carbamate Insecticide, acaricide, nematicide DuPont Taiwan Ltd., Taipei, Taiwan

Abamectin 2% EC 1000 Avermectin  Insecticide, acaricide, nematicide Syngenta Taiwan Ltd., Taipei, Taiwan

Cyromazine 8.9% SL 1000 Triazine Insecticide (insect growth regulator), Syngenta Taiwan Ltd., Taipei, Taiwan
acaricide

Cyromazine 75% WP 4000 Triazine Insecticide (insect growth regulator), Syngenta Taiwan Ltd., Taipei, Taiwan

acaricide




N EL4em 5 S5Scm) > BARK 21 cm &
BIRENE - IR L FfAHREIR N R v S
B 30 B AR HA 7 IR kR B gl
Mgl - 2 /NIRFRR AR e SE DV 4 ek e
E#EEF4E (Chien & Chang 2012a) » JHLIRFFANEE
A T 5 B 8 0 T ek Y A IR B o SR L RS
- R EERGARR - FrA el i a SR
WUV G A 2 FrAREE - HIERERR - BN
BRI B & - AIFEE AR A (solitary)
W& E AN ST 4 (larval-pupal endoparasitism)
ZFiME (Chien & Chang 2012a) » FHEFF 2
W T 3 DIV W &) e B ST A LA AR W BB
5 T 2 D VB R o2 A 4 8 1 S BEALR AR 2B
NH - BREOTRSEAMIER (Wild, Heerbrugg, Swit-
zerland » FEH#E 20x ~ EVIEE 6%) ERREHT
VRIS ST B AR I BT - MR EAE
PRV R - A A A A AR
USSR Sy - TERR B IR R gy -

ANty ik S L TS © 22 Chien & Chang
(2010) 253k » HEGRAHE e ST v et a2
VR g e I i PE DN < AR NGB+ R AN
i 1 o R R
BRI BRSnaREZEE

I Chien & Chang (2010, 2011) :Z 77 »
£ 25°C N B K A ZEN T A R 3% B 78 1l i Y
50-70 Kz (B —H) K HMRETH - 3G E
P ZEDE VBl —#e ek 40-60 & (FEINERERN
H) ~ BOARTE A R B B il 4 i e 9 A 2278
It 30-63 K (EERREE H) ~ B Rk
ERMRRT - PR ET MRESEK 1 S
FABRKAEN » 17 30 738 5 BER A < 22
WHERRGZ - FTEFEEEEY S om & LAEHR
Ff% . WEGARZ FEEALZEKER
WSS » MR EEH - SIERK R $ R
fH - HTRER A BR SE R AR - T IR
EEERIY - BRHHRLUKERZ -
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218 Chien & Chang (2010) ZJiik »
25°COEMR NMEF & (FESEDETENRDIN) i gE
FRER B = H o FOSREE LTS —HR Y ak
WEL R LRI - DIGH BN 715 - 28
VHH L » 15 H O8RS LBVl 25 iR ) me B ~ Wl
RO Y o SRR AR KRB 2 A (P55
PEVEWEDN) SE R IR - H Tk BlEiR B
SERRPAEIA] o FERRTERN 4-6 A -

HUBME = 0 B H R R
ERLHE

24 Chien & Chang (2010) & J5i% »
25°CEMW N Bk (P EDETEMESE —HiedhEh)
THIRERERCHE T H » ACRRIIREELIE
DEvEilishaa g - DAET R SERE I SE D TRl R —
feshim AR s - BT HE - FHCHRA
b R - DAET S SE ] B R i 175 R 52
o SRERKRELC & (R EDEEMEE =
Wedhmh) ma Ry B - H iR AR Bl
FRELAEIE] o fEpR I 4 B -

EE BB 2 B

TR EER BT 24 /NFZ BRI ¢ 207
Chien ef al. (2007a) B Chien & Chang (2010) &
Jiik 0 AR 25°CEWR T B 9 BlKE e S D v il
THEREARAWE 10 B AERE=H) BA
EESE I - BROETE 2 MREIRBER B AN
i 5 pr HE L AE IR BREN R Sh » 53 DA fHE i s il
B - 24 /NRFR R ECHERS - SO BRI - N
Wi A SRR B RN - BRI
il B SE T B g % < K H ~ BB H BRI RN
H » 20530 Sk R 22 T 5 H I < R 2 B
B TARUEONEOR 105 — B =PI 4) &
B o SRR /KBRBLZ AN ek T e B
HT R BLE R BR SE R PRAH(R] - fFpR B A4
4-8 EHA -

PR MR SER 24 /NRFIRAAG i < 1248
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152 © 28 Chien & Chang (2010) ZJ53% » #F
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I FAEE TRRERGE 1 Sl BA
SR ) ITE A - B H e BRI SR
Mz 1 AT ER S - HEREESE T Rk - R
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MR o It 1) 28 1 S ) e S IR L T
o B ER LB SE R AR - fSR RS
fifr 828 B -
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A 25°CREWR T » PR R (FESEPEuliLh s
B ZTB IR R TN SR SR B R
K WEENTAH A 1002 e Lyl -
AEZ 9cm > 15 1.5 cm ZHEBEEZEILA - 4K
Chien et al. (2007b) & J51% B EL vE il i e o2 5%
B (Chien & Chang 2012a) * 7 H&#MC%%
T L VR O e 0 T o B 8 i LA 4 e 2
W2 AAER o SRk B 2 B - H5
IRELEAE BN SRR PRAHE] - R R 45 B
*’E o
ERHFEEREZZE

T P D T I B R B 24 /NP Z
JEFH : 22l Chien et al. (2007b) Z /51 » 1F 25°C
EWT 0 B 9 B R — HER O R R
b 10 ¥ MEZE=H) BAEE 20 com ~ 5
25 cm RS IR - [FIRFEHESER 30 8L
TrEn (200 EHE = ER I SEHIVBIES ) ST HtE
FEN » 53 UM E S e B VR A R e J A PR
HEpRIE B © 24 /NRF RS I - BOERIE -
I ARG SRR B S S
H & S e JE BV - HEAHE 9 cm ~
1.5 cm Z#BIBREZEIA » 4K Chien et al. (2007b)
i VR EEVE 7T A i 2 38 (Chien & Chang
2012a) + PRMEIEEESERIR RS . 7 HEIMECER
ZRAEMEINE 0 15 HARACSR T8 - HEMELE
PSSP TEISE L 3RE SIS /KR 2 B

fH - Bk B R AR BS SRR AR - fg R
Bl 4 EHE - FEERBMISE R ARy [1 -
(P LT MRS + AR L DRV i &) ik
)] -

PRI EE M EET 24 /NFRAATE (G 2 R4
#5152 © 22 Chien et al. (2007b) Z J5i% » #£ k-
TIUEE P o OGRS B 24 /NP A R BB
VEE T SENR R B - AT Ol R Y
1 EHEE - BAS—HER 20 cm ~ 15 25 cm B
SEJITEIA » f H AL R e B e AR AR S R
T 30-40 B =R DT B kL BRI
T - BRI il - AARAK Chien er
al. (2007b) 5 » EHEGRIE w Fdy ~ B ]
FeFARMEMELE o SRR e L2 28 SR REA
Barh IR A s iR ER A B B R
HHAEIE o FERRBRA 7-12 B -

HEt

BRI B BB E R FIH] SAS-EG (SAS
Enterprise Guide) 4.1 MRANHEET /- ik s S e
175559307 (analysis of variance, ANOVA) » F
DU/ NBERE 7= 5L (least significant difference,
LSD) & » 1F 5% BHZE/KAET LUl R 2 i~
PE 25 B E R BEREETTAE
§#4 (arcsine transformation) * FHEFTHT »

# R
HOE ORI AR T R
L

fEat =T SER B R b DUGRAR I ER ]
EL VT ¥ m SEBEVE IR I 2 B85 i ok > (AIE R Ry
0% ; HZ BT - N e B R E g
P BAL » JIAERA Ry 75.0% Bl 73.0% » &
SEP BB AR (98.3%) YR B = - A REE
BRI YRR R E T LE 2 8E o H
2T R A A (VR AR TER ) £
56 el 2 A Y MR 25— B2 3 ik o2 A7 9 SR A5 SR R Ry
48.1% Bl 52.3% » 55 _ERYIEkZ ARG SRS



Fo 0% - FBU[AIMEMERARE 22 5L - (H P B IR
PREEER (R -

BEME =R EERAFEERLZ
=44

20—

A = T SR B P R 327 35 e SSPHE TRPAE 5
“He SR B L BB HAFERT R 0% >
P BH AR A 5 (HI B (100%) 2
BAFER (R 3) -

SERE DEVE I S AR 321

BT £ 7T 36 i 6 D v ilh i il o B B —
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2 Z A ENE < A IR (90.3% Ei 98.6%) ~ Il
il 100% INZ W3R K308 94.6% B 99.2%
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Table 2. Effect of treatment of eggs of Liriomyza huidobrensis with various insecticides on survival of egg, larval,
pupal, and egg to pupal stages *

Survival (%) of the stages of Liriomyza huidobrensis

Larva
Insecticides Egg Ist 2nd 3rd total Pupa Egg to pupa
Oxamyl 0.0£0.0c” - - - - - 0.0£0.0b
Abamectin 00£0.0c - - - - - 0.0£0.0b
Cyromazine SL 75.0£32b  48.1*22b 0.0+£0.0b - 0.0£0.0b - 0.0£0.0b
Cyromazine WP 73.0t4.60b 523%2.1b 0.0+£0.0b - 0.0£0.0b - 0.0£0.0b
CK 983f1.7a 959+19a 983%*1.0a 100000 963%23a 649£25 583%32a

“ One seedling of field bean infested with 50-70 L. huidobrensis eggs was dipped in an insecticide solution for 1 min. For untreated
control, one seedling infested with 50-70 L. huidobrensis eggs was dipped in distilled water. At 30 min after treatment, one
seedling was placed in an acrylic cylinder (20 cm diameter X 25 cm height) and kept at 25°C, 65-85% RH and a photoperiod of
14L:10D.

¥ Mean * standard error (n = 4-6). Means within each column followed by the same letter(s) are not significantly different at 5%
level by LSD test. Data were transformed to arcsin-square-root prior to ANOVA.

3R 3. P RITENESE — M4 B R SRR B B A, ~ I A Ah s R IR R L
Table 3. Effect of treatment of third instar larvae of Liriomyza huidobrensis with various insecticides on survival of
larval, pupal, and larval to pupal stages *

Survival (%) of the stages of Liriomyza huidobrensis

Insecticides Larva Pupa Larva to pupa
Oxamyl 0.0£0.0b” - 0.0£0.0b
Abamectin 0.0£0.0b - 0.0£0.0b
Cyromazine SL 0.0£0.0b - 0.0£0.0b
Cyromazine WP 0.0%£0.0b - 0.0£0.0b
CK 100.0+0.0a 79.6+2.9 79.6t29a

“ One seedling of field bean infested with 4060 third-instars of L. huidobrensis was dipped in an insecticide solution for 1 min. For
untreated control, one seedling infested with 40—60 third-instars of L. huidobrensis was dipped in distilled water. At 30 min after
treatment, one seedling was placed in an acrylic cylinder (20 cm diameter x 25 cm height) and kept at 25°C, 65-85% RH and a
photoperiod of 14L:10D.

¥ Mean * standard error (n = 4). Means within each column followed by the same letter(s) are not significantly different at 5% level
by LSD test. Data were transformed to arcsin-square-root prior to ANOVA.
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Table 4. Survival, progeny and feeding stipples of Liriomyza huidobrensis adults treated with various insecticides for
24 hours *

BN AfE S HOP B A SR F IR
R B4

No. progeny/10 females

Survival of adult (%) Larva Survival of  No. feeding stip-
Insecticides n Female Male Egg Ist 2nd 3rd egg (%) ples/10 females
Oxamy!l 8 729%*29Ab” 57.1£52Bb 7t 2b 0%0c - - 0.0£0.0c 66t 12b
Abamectin 8 749%3.1Ab 58.8%4.0Bb 1+ 0b 0%0c - - 0.0£0.0c 10 1b
Cyromazine SL 5 98.0*2.0Aa 960%f24Aa 86*l1la 18%f3b 1*1b 0*0b 227*54b 1129t136a
Cyromazine WP 4 100.0*0.0Aa 950*29Aa 78% 9a 24*5b 1Zx1b 0X0b 293*35b 1027% 8la
CK 5 100.0+0.0Aa 96.0f24Aa 72% 7a 72t7a 72%*7a 72%*7a 1000*00a 1215%f 67a

“ One seedling of field bean was dipped in an insecticide for 1 min. For untreated control, one seedling was dipped in distilled water.
At 30 min after treatment, 4-5 seedlings were placed in an acrylic cylinder (20 cm diameter X 25 cm height). Ten pairs of 2-day-old
adult flies were released into each cylinder. All the treatments were kept at 25°C, 65-85% RH and a photoperiod of 14L:10D.

¥ Mean * standard error. Means within a column (in small letter) and within a row of survival rate (in capital letter) followed by the
same letter(s) are not significantly different at 5% level by LSD test. Percent survival of adult and egg were transformed to arcsin-
square-root prior to ANOVA.

3R 5. B RBLEWE R AR A [ SRR B 24 /\RF iR 2 58 ~ AR T B E LB
Table 5. Longevity, fertility, female proportion and feeding stipples of Liriomyza huidobrensis adults survived from
the insecticide treatment for 24 hours *

Longevity (d) Fertility/female Female No. feeding
Insecticides n Female Male No. 3rd instars No. pupae  No. adults proportion  stipples/female
Oxamy]l 20 87%1.1Ac” 51%0.6Bc 39+ 7b 39+ 7b 16% 3b 048%£0.02a 555+ 88b
Abamectin 28 5.7+0.7Ad 3.6£0.4 Bc 21+ 6b 20 6b 9+ 3b 0.39%0.04b 216% 45¢
Cyromazine SL 9 13.1t1.3Ab 7.7£1.1 Bb 25+ 8b 24+ 8b 14% 5b 0.57+0.06a 488% 61bc
Cyromazine WP 13 13.0£ 1.2 Ab 72+1.2Bb 29%11b 29£11b 20 7b 053+0.03a 570%128b
CK 8 17.7t22Aa 12.7%0.5Aa 248+44a 248*t44a 134%£25a 0.52%0.03a 3543+466a

“ For each replicate, one pair of 3-day-old adults that had survived from the insecticide treatment for 24 hrs was placed in an acrylic
cylinder (20 cm diameter x 25 cm height) and kept at 25°C, 65-85% RH and a photoperiod of 14L:10D. One seedling without in-
secticide treatment was provided daily.

¥ Mean * standard error. Means within a column (in small letter) and within a row of longevity (in capital letter) followed by the
same letter(s) are not significantly different at 5% level by LSD test.
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Table 6. Effect of treatment of eggs of Opius caricivorae with various insecticides on survival of egg, larval to pupal,

and egg to pupal stages *

Survival (%) of the stages of Opius caricivorae

Insecticides n Egg Larva to pupa Egg to pupa
Oxamy!l 4 100.0£0.0a” 0.0£0.0b 0.0£0.0b
Abamectin 4 97.1£30a 0.0£0.0b 0.0£0.0b
Cyromazine SL 4 100.0+0.0a 0.0£0.0b 0.0£0.0b
Cyromazine WP 4 100.0£0.0a 0.0£0.0b 0.0£0.0b
CK 5 100.0£0.0a 922*2.1a 922%21a

“ One seedling of field bean infested with 30-63 wasp eggs was dipped in an insecticide solution for 1 min. For untreated control,
one seedling infested with 30—-63 wasp eggs was dipped in distilled water. At 30 min after treatment, one seedling was placed in an
individual acrylic cylinder (20 cm diameter % 25 cm height) and kept at 25°C, 65-85% RH and a photoperiod of 14L:10D.

* Mean * standard error. Means within each column followed by the same letter(s) are not significantly different at 5% level by LSD

test. Data were transformed to arcsin-square-root prior to ANOVA.

3R 7. ZEBUE S AR R SRR A 24 /NREYZ SR ~ BOEH ER KT

Table 7. Survival, host killing and progeny of Opius caricivorae adults treated with various insecticides for 24 hours *

Survival of adult wasp (%)

Progeny of wasp/10 females

Host killed (%)/ Female
Treatment Female Male 10 females No. eggs No. adults proportion
Oxamyl + wasp 78.6+6.7Bb” 95.7t43 Aa 100.0+0.0a 42+ 7b 0t 0b -
Abamectin + wasp 10.0£3.2 Be 53.3%6.7Ab 100.0£0.0a 18 2b 0+ 0b -
Cyromazine SL+ wasp 100.0 £0.0 Aa 100.0 £0.0 Aa 100.0+0.0a 113+ 10a 0+ 0b -
Cyromazine WP + wasp ~ 100.0 £ 0.0 Aa 100.0 £ 0.0 Aa 100.0+0.0a 134£25a 0+ 0b -
Water + wasp 100.0 £ 0.0 Aa 100.0 £ 0.0 Aa 64.8+7.7b 130+15a  118%*12a  0.70£0.02

“ One seedling of field bean infested with 40-50 third-instars of Liriomyza huidobrensis was dipped in an insecticide solution for 1
min. For untreated control, one seedling infested with 40—50 third-instars of L. huidobrensis was dipped in distilled water. At 30
min after treatment, 4-5 seedlings (200 larvae) were placed in an acrylic cylinder (20 cm diameter X 25 cm height). Ten pairs of
2-day-old adult wasps were released into each cylinder. All the treatments were kept at 25°C, 65-85% RH and a photoperiod of

14L:10D.

¥ Mean * standard error (n = 4). Means within a column (in small letter) and within a row of survival rate (in capital letter) followed
by the same letter(s) are not significantly different at 5% level by LSD test. Percent survival of adult and host killed rate were

transformed to arcsin-square-root prior to ANOVA.
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Table 8. Longevity, fertility and female proportion of Opius caricivorae survived from the insecticide treatment for 24

hours *
Longevity (d) Fertility/female

Treatment n Female Male No. adults Female proportion
Oxamyl 11 20.1£2.1 Aa” 21.2+t19Aa 221%17a 0.62+0.04a
Abamectin 7 49£0.3Ab 7.7+2.1 Ab 0+ 0b -
Cyromazine SL 10 20.0+ 1.9 Aa 182+23Aa 228%27a 0.64+0.04a
Cyromazine WP 10 222%3.6Aa 21.7£2.4 Aa 194t 18 a 0.60£0.01 a
CK 12 254126 Aa 18.8+t1.3Ba 242+ 17a 0.57+0.02a

“ For each replicate, one pair of 3-day-old adult wasps that had survived from the insecticide treatment for 24 hrs was placed in an
acrylic cylinder (20 cm diameter x 25 cm height) and kept at 25°C, 65-85% RH and a photoperiod of 14L:10D. Third-instar lar-
vae of Liriomyza huidobrensis on a bean seedling without insecticide treatment were placed in the acrylic cylinder on daily basis,

30-40 larvae/seedling/day.

¥ Mean * standard error. Means within a column (in small letter) and within a row of longevity (in capital letter) followed by the
same letter(s) are not significantly different at 5% level by LSD test.
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Effect of Insecticides on Survival and Fertility of Liriomyza
huidobrensis (Diptera: Agromyzidae) and Its Parasitoid, Opius

o . . 1
caricivorae (Hymenoptera: Braconidae)

Ching-Chin Chien™’ and Shu-Chen Chang’

Abstract

Chien, C. C. and S. C. Chang. 2012. Effect of insecticides on survival and fertility of Liriomyza huidobrensis (Diptera:
Agromyzidae) and its parasitoid, Opius caricivorae (Hymenoptera: Braconidae). J. Taiwan Agric. Res. 61:316-329.
Opius caricivorae Fischer is an important species of native parasitoid of leafminer Liriomyza huido-
brensis (Blanchard) in Taiwan. In this study, seedlings of field beans (Phaseolus vulgaris var. communis
Aeschers) treated with insecticides (oxamyl SL, abamectin EC, cyromazine SL, or cyromazine WP) were
used to determine effect of insecticides on survival and fertility of leafminer (L. huidobrensis) and its
parasitoid (O. caricivorae) at different development stages under laboratory conditions. Results showed
that all the insecticides (oxamyl, abamectin, cyromazine SL and cyromazine WP) had significant (P < 0.05)
lethal effects on L. huidobrensis and could be used in the control of leafminer. The highest lethal effect
of oxamyl and abamectin was at the egg and larval stages with a survival rate of 0%, and the second most
effective period was at the adult stage. When adult flies were treated with either oxamyl or abamectin
for 24 hours, the female survival rate, male survival rate, number of eggs and number of feeding stipples
decreased by 25.1-27.1, 38.8-40.5, 90.3-98.6 and 94.6-99.2%, respectively. The female longevity,
male longevity, adult progeny and number of feeding stipples after treatment for 24 hours also decreased
by 50.8-67.8, 59.8-71.7, 88.1-93.3 and 84.3-93.9%, respectively. The highest lethal effect of the two
cyromazine formulations was at the larval stage with a survival rate of 0% and the second most effec-
tive period was at the adult stage. Treatment of adult flies with each of the two cyromazine formulations
for 24 hours resulted in no significant reduction in female survival rate, male survival rate, number of
eggs, and feeding stipples. However, both formulations reduced female longevity, male longevity, adult
progeny and number of feeding stipples after treatment for 24 hours by 26.0-26.6, 39.4-43.3, 85.1-89.6
and 83.9-86.2%, respectively. The two cyromazine formulations had least effect on the egg stage of L.
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huidobrensis with 23.7-25.7% reduction of egg hatching rate and larval mortality rate of 45.5-49.8% for
the 1st instar and 100% for the 2nd instar. All the insecticides had no lethal effect on the egg stage of the
parasitoid O. caricivora, but they were lethal on larval to pupal stages of this wasp with a survival rate of
0%. Abamectin was the most toxic insecticide on the wasp among the insecticides tested. When adult
wasps were treated with insecticide for 24 hours, the survival rates of female and male decreased 90.0%
and 46.7%, respectively, for the treatment of abamectin; the survival rate of female decreased 21.4% for
the treatment of oxamyl. The percentage of hosts (L. huidobrensis) killed by the combined treatment of
insecticide and wasps was 100%, compared to 64.8% killed by the treatment of wasps alone. After the
adult wasps were treated with either abamectin or oxamyl, the number of eggs and progeny of adult wasps
decreased by 67.7-86.2% and 100%, respectively, compared to the decrease of 0% in number of eggs and
100% of progeny of adult wasps by the treatment of cyromazine. When adult wasps were treated with
each of the three insecticides for 24 hours and released on untreated bean seedlings infested with hosts (L.
huidobrensis) daily, abamectin caused a reduction in longevity of female and male wasps by 80.7% and
59.0%, and fertility of wasps by 100%. However, no effect was observed on longevity, fertility, and fe-
male proportion of wasps when oxamyl and two formulations of cyromazie were used. For the direct and
sublethal effects of insecticides on L. huidobrensis and O. caricivorae, cyromazine either in SL (solution
liquid) or WP (wettable powder) is highly toxic to leafminer but is least toxic to wasps (O. caricivorae)
and, therefore, combined application of cyromazine and wasps in the control program of L. huidobrensis
is commended.

Key words: Leafminer, Liriomyza huidobrensis, Parasitoid, Opius caricivorae, Insecticide, Develop-
ment Stages.
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