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~ socharis pentheus (Walker)) > B 5] % (Chrysonotomyia okazakii (Kamijo)) &
Chrysonotomyia /& 1 # - %4 %4} (Pteromalidae) Z Halticoptera /& 2 #& > |~ ¥ ¥
# (Braconidae) Z Opius B 14& -« ¥ AR N EHEREL 5 HRLHEHAFFA
2 51.5% ) HEMARBREERRFT LI FAE - Mok 8 HRITEFANE
WAL - W Opius B 1 HBTRANE - AXREAFARIFALARERLETR
Mo R THEFEAER MR LR RS FARZF 2 BEARHBARRESF -
PRERET : s Hseag , 4%, ZAME, B, R Ro

The Occurrence of Parasitoids of Liriomyza trifolii
(Burgess) in Taiwan

Feng-Chyi Lin and Chin-Ling Wang
Department of Applied Zoology, Taiwan Agricultural Research Institute, 189 Chungcheng Road, Wufeng, Taichung, Taiwan, R.0.C.

ABSTRACT

Seven species of Hymenopterous wasps that are parasites on the American
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serpentine leafminer, Liriomyza trifolii (Burgess) were found under a survey
conducted in central Taiwan from May 1988 to March 1990. They were
Hemiptarsenus varicornis (Girault), Chrysocharis pentheus (Walker), Chrysono-
tomyia okazakii (Kamijo), Chrysonotomyia sp., Halticoptera sp.1, Halticoptera sp.
2, and Opius sp.. Over 51% of the parasitoid wasps collected in the field were H.
varicornis; hence this species was considered the most important natural
enemy of L. trifolii in Taiwan. C. okazakii (Kamijo) and undetermined Opius
sp. were for the first time recorded as parasitoids of L. trifolii. We present a
taxonomic key of these seven species. The host range, world distribution and the
parasitic potential of each species are given and discussed.

Key words: Liriomyza trifolii, parasitoid, Hemiptarsenus varicornis, Chrysocharis

pentheus, Chrysonotomyia okazakii.
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FEM AL BWE (Liriomyza trifolii (Bur-
gess)) H 1988 £ 2 AREEB 4% , HIEM
% SR B ESE (Wang and Lin, 1988) »
A A o AR I e R R R b S I B8
I, REFMEEEZR . HER . HH Kk
TFRERREEE KT > 1989) - HBFEM
R BB BERBED E g
(Broadbent and Pree, 1989; Hara, 1986;
Parrella et al., 1984) » EEEEEEmEE
FPFEAE >, AEYB BTN BB 8
BRZER - BERMEBEHS A AT LB B
BRI S » EEB L Diglyphus  begini
(Ashmead) BF 16 HE 7 B2 FE I3 16 L A9
H P (Heinz and Parrella, 1990; Park-
man et al., 1989; Parrella et al., 1989) » BX
WA BN - BB P2 EAIREERIL
Dacnusa sibirica Telenga fRHRIBEHZE
Te 77 L7635 50 08 1 I % 1 B 1B B RO S 58
(Minkenberg and van Lenteren, 1986) o

TEEEBIEM GBI Z WS 1% Al
FInHEZ BN T EERE, UTHRES4E
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B 19885 AE 1990 £ 3 A » FEH
BH - BN B ERESEN
BB EHMEREE  EWE - TR
HER . TFREREESEY L REEE
MmO BOEKRER , BREBSH, #
EIHBE - BREINER LHBLhE M
Hoyer’s Solution 83 , KHEOHEE
LB, &AM ELSIENE I EIR (Wang
and Lin, 1988) o ﬁ?ﬁﬁ%%?ﬂ[ﬁ%%é
%o BHBEYBLES BEBERES
BEAR, BEEEREABRAULNETE
B o RIRF/RPERS R BB 0 EIERE
B BEANTESFTEOBE, 1E
RPN FE R BENE , UREE
HERBENTEE, DERRFLESINFE
EEM .
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EMFREBERVEUETEDRL , [
MAEER BEYVPFERPHRHEESRER
B(MKEE > 1989) ) i ERNRERLEH
BEF. Bt EREREREHE . BE
ABR T EFLEE, HTEETELE 3
B SE4BEEER4, 258/ &

Bl (Eulophidae) H 2 f¥/N & Hemiptarse-

nus vericornis (Girault) » ELLHTHh/N &
Chrysocharis pentheus (Walker) - &I %h
/N Chrysonotomyia okazakii (Kamijo) &
Chrysonotomyia B 118, E&/NER (Pte-
romalidae) Halticoptera B 2 & K /NG &
£ (Braconidae) #J Opius B 118 - HhEA
RheE s EECHTR/ N © RER/NE R Chry-
sonotomyia sp.» —FMNEER B , Opius
sp. QIR 4 REZ , Halticoptera spp. 1ER
1988 £ 5 A%H -

RIBRCBREH , ENPHBES 48
#3E 37 B (Del, 1989; Johnson and Hara,
1987, Minkenberg and van Lenteren,
1986) » AR/ HERI B, AT
(Cynipidae)2 f& » /MRl o4 7 , F&/)
BR3E(R—) - LHMETE  EltXRE
BRELGEHERLHIE 2358, HhLiw
INERI Diglypus begini (Ashmead)Hl D.
intermedius (Girault) RESME , It 2 R
ERECHEYRABE - ARABELEE
ERFEET , BAR/NE R E L HTR /&
ERAEHERCHFB NG BT T4
%, Pl /I i B B R EC AR FE N 2 BT 1B i
CEHEE, FZBEEBREBERETH
B NEERW Opius sp. BEREBHTE
(Wharton » fEAEHF) » MBLUEIHE -
— EEREMNPEIBEFEE I RESR
LEBRG, BEREEFE G560 ; BAK

o 25 Hi(E— , A) s FHER R/AEF &
FIRZIAL (reticulate) s WIREZ , B9

Z(BE— B EHREN26mm EHE
D 104 [IILe+ o verrerrrreenenerereiaes Opius sp.
BEAIHKE, BEBXE . AR, B
% 1381 FHER R/ANER BHERAEL 5
%%Eﬁ!@'ﬂi s ﬁ]‘f\%i ......................... 2
2. FBAEEM , 1385 FTEZIE (submar-
ginal vein) B&K » fIB#KIK (marginal
vein) B2 # Ik (postmarginal vein)EE K

%[] .................................................... 3
BARFOHEG, 1386LUT ; B&ER
’f_@?ﬁ&ﬁﬁjﬁl/ D et 4

3 BB BT 5 NEEIEA oveeeereerenens
.................................. Halticoptera Spl
1 BEFRENE 3 BANTER oo
.................................. HalthOptera Sp2

1 BRGREOIRE, WERRELE; BRg
R RNBEN36E; MBBEKIREENS
AR (stigmal vein) 2.7 fZ(B= , C) ;
MESBER 2.0-2.7 mm > BAKRE (funicle
segment) 4 &7, $EET (club) KA (H
ZoA); HARBR 1.420mm, BAE 1.
2 3METEE-EMABEIH , EEHHE
METEE , REZZEER , #2886
(Bl 5 B)erevererrreomaenerinniniinianninne,
-------- Hemiptarseus varicornis (Girault)
BEROEKE ; BEHEL, RREN 3 E
LU s SRS AmEEa—B, Hamaikh

5. BAME IE , ETNEHREBEY
2/ 3= A); NIEIREEMIELR ;
AT B AR R AR BREIRW 1.5 2 (B =

- B); MESBER 2.22.7mm > NiEEEHH
BTRAEEWE=Z,C); #HBE 1823
mm > BAWE (flagelleum) BAEHE 5 R/
{E{aﬁ@ﬁ\:’:%i Y ﬂ%(z y D) veereeeniiinn
---------- Chrysocharis pentheus (Walker)

B A hET 2 B 5 AR IR AR

MM A e 249



B— Opiussp. 2 A 8% ; B. 318  (BfL: mm)
Fig. 1. Opius sp. A. Antenna; B. Forewing. (Scale unit: mm).

E= RAMIEZA KE2BA 6 HABA C iE - (BfL: mm)
Fig. 2. Hemiptarsenus varicornis (Girault). ‘A. Antenna of female; B. Antenna of male; C.
Forewing. (Scale unit: mm).

BHRIERAERERER ; M EGET — R TE, PIEEERE 1/, HE
3%2 ................................................... 6 %*}QE%&%%&(E}E y D) Eﬁﬁﬁ%% 1-
6%@%% 1.2-1.9 mm _EE@ELPH@% ; @ﬁfg T4 UL *eerrrrre et
—REEXNBSEN B @, A) s EE 0 e Chrysonotomyia okazakii (Kamijo)
AR 2 U5 B (B > C) 5 W BEE12.1.4mm; BENEPRE &
SRS EREIRR 1/ 2B, B) s BIHE BE—HERETE ST » EE (pedicel) #
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E= ELEHEZABA: B I CHANBEATE LY D EANBEESYEH

o (B4 mm)

Fig. 3. Chrysocharis pentheus (Walker). A. Antenna;, B. Forewing; C. Propodeum with
T shaped median carina of female; D. Propodeum with Y shaped median carina of

male. (Scale unit: mm).

MHETRO RIS SR (BE > A) 5 BIEE AR
FIRZIBUER B3R (B > ) 5 M@k
IRFE R AR (BH > B) s HESIRER
EREMAE (BHE > D) s HEBE 0.98.
1.l gy s ereeeeereeenrenes Chrysonotomyia sp.

> HEEEE

1.2 AM/INE Hemiptarsenus varicornis (Gi-
rault)

Eriglyptoideus varicornis Girault, 1913.

Mem. Qd Mus., 2: 154.

Hemiptarsenoideus semialbiclava Girault,

1916. Mem. Qd Mus., 5: 220.
Hemiptarsenus antennalis Masi, 1917. No-
vit. Zod., 24: 208.
Neodimmockia agromyzae Dodd, 1917.
Trans. R. Soc. S. Aust., 41: 362.
Hemiptarsenus ophiomyzae Risbec, 1957.
Bull. Inst. fr. Afr. Noire, (A)19(1):
2417,

Hemiptarsenus semialbiclavus (Girault)
Yoshimoto & Ishii, 1965. Insects
Micronesia, 19(4): 114.
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B ke A S5 B A8 C. s D.IRsE - (BfL: mm)
Fig. 4. Chrysonotomyia okazakii (Kamijo). A. Antenna; B. Forewing; C. Thorax; D. Gaster.

(Scale unit: mm).

Hemiptarsenus varicornis (Girault) Bou-
cek, 1988. Australasian Chalcidoi-

dea, p.627.

FEEFE  FEEREEWBHILELE (L.
trifolii) ~ THIBEEEE (L. bryoniae (Kalten-
bach) ) > B BIE(L. sativae (Blancha-
rd)) REBEHMEAE B (Boucek,
1988) - ERAFL , ENREEERFIY
B, RESEMEARENRTIRE, B
tBHBREREFTEABREHBR - HF
ERoE s B DENERIE , FEN - #
ERBERE, 8 15F 10 ER RERNERHEE

252 ohE R AT AR

FHERER, AEEEPZ51.5% 0 B
ERENEHERGELNFTERE - AEE
2H . #X . BEE . BEHEMNEANE
SHETHSIENBERBENFERE K
—Yo
P BESAPRGHRTEAFEER
K (Boucek, 1988) °
2.[FZ I/ & Chrysonotomyia okazakii
(Kamijo)
Neochrysocharis okazakii Kamijo, 1978.
Kontyu. Tokyo. 46(3): 464.

Chrysonotomyia okazakii (Kamijo) Bou-



WA Chrysonotomyia sp. 2. A. 878 ; B. 3T C. } s D. & - (B{L - mm)
Fig. 5. Chrysonotomyia sp. A. Antenna; B. Forewing; C. Thorax; D. Gaster. (Scale unit:

mm).

éek, 1988. Australasian Chalcidoidea.

p. 721.

FIHEBL  BEERTE PEFEY
BENZRREE > EHRFTE 2 EAHER
Agromyza oryzae Munakata K Hydrellia
griseola Fallén (Kamijo, 1978) o HLEFEMN
HEBEE L REE TR IFERES
HAEEFEEAR 215% » BERBERRRE
AR o

ot BEA . 2¥E
3.Jf/)\#& Chrysonotomyia sp.

BFEHLE - FEPFENFHBEE - %

HEBW C. okazakii V> HRBEEK
13.4% - KB HFLEE C. formosa (Westwood
)R C. punctiventris (Crawford) » FEXE »
s BAF - BFEE SR MNGEE
ISk (R—) » HARBELZBHETEL
BFRE o ATEER—HTE o
o 2.
4. KL BT/ )\#& Chrysocharis pentheus
(Walker)
Entedon pentheus Walker, 1839. Mono-
graphia, 1: 38.
Entedon ergetelis Walker, 1848. List Hy-
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Table 1. Parasitoids of L. trifolii and the recorded area
Literature™**
Parasitoid wasps Area recorded
1 2 3
Braconidae(/N#5})
Chorebus misella (Marshall) America + +
Dacnusa maculipes (Ashmead) America + +
Dacnusa stbirica Telenga Belgium » France » Mauritius + Netherlands~ + +
Poland » Reunion
Gnamptodon pumilio (Nix) Poland +
Oenonogastra microrhopalae (Ashmead) America » Canada + +
Opius dimidiatus (Ashmead) America » Canada » Netherlands +  +
Opius dissitus (Muesebeck) America » Denmark > Sengal + o+
* Opius sp. Taiwan
Rhizarcha lestes (Nix) Poland +
Cynipidae(¥ & Fi&%h
Cothonaspis pacifica Yoshimoto America +
Ganaspidium hunteri (Crawford) America + 4+
Eulophidae (/&%)
Achrysocharella agromyzae (Crawford) America + +
Achrysocharella variipes (Crawford) America + +
Chrysocharis ainsliei Crawford America +
Chrysocharis caribea Boudek Reunion » Trinidad + +
Chrysocharis parksi (Crawford) America » Netherlands + + +
Chrysocharis pentheus (Walker) Israel » Taiwan + +
Chrysocharis pubicornis Zetterstedt Italy +
Chrysonotomyia formosa (Westwood) America » Israel » Italy » Mariana Islands + +
Chrysonotomyia punctiventris (Crawford) America + + +
* Chrysonotomyia okazakii (Kamijo) Taiwan
* Chrysonotomyia sp. Taiwan
Closterocerus cinciipennis Ashmead America + + 4+
Closterocerus purpureus (Howard) Trinidad + +
Diaulinopsis callichroma Crawford Trinidad + +
Diglyphus begini (Ashmead) America » Canada » Colombia » Trinidad + + +
Diglyphus crassinervis Erdos Trinidad » Israel + +
Diglyphus intermedius (Girault) America » Canada + + +
Diglyphus isaea (Walker) Belgium » Canary Island » France » Israel » + + +
Italy » Netherlands
Diglyphus pulchripes (Crawford) America » Canada + + 4
Diglyphus websteri (Crawford) America + +
Hemiptarsenus dropion (Walker) Israel » Italy + +
Hemiptarsenus varicornis (Girault) America » Denmark » Mariana Islands + + 4+
Reunion » Senegal » Taiwan
Mirzagrammosoma lineaticeps Girault America + + +
Pnigalio soemius (Walker) Israel + +
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Table 1. (continued)

Literature™*
Parasitoid wasps Area recorded
1 2 3
Ratzeburgiola incompleta (Boucek) Israel + +
Zagrammosoma americanum (Girault) America + + +
Pteromalidae(# &/NEE})
Halticoptera circulus (Walker) America » Trinidad + + +
Halticoptera crius (Walker) Netherlands + +
Halticoptera patellana (Dalman) America v Canada + +
* Halticoptera sp.1 Taiwan
* Halticoptera sp.2 Taiwan

*New record of parasitoid on L. trifolii.

*x: 1, Minkenberg and van Lanteren (1986); 2. Johnson and Hara (1987); 3. Del (1989)

men. Br. Mus. Chalcid., 2: 230.
Omphalchrysocharis orientalis Girault,
1917. Des Stellarum nov., p. 20.
Chrysocharomyia elegantissima Girault,
1917. Des Stellarum nov., p. 20.
Epilampsis mirabilis Sundby, 1957. Nosk.
ent, Tidsskr., Suppl., 2: 40.
Chrysocharis orientalis (Walker) Burks,
1958. In Krombein and Burks, Ag-
riculture Monogr., 2 (Suppl.1): 68.
Epilampsis pentheus (Walker) Graham,
1959. Trans. Soc. Br. Ent., 13: 193.
Chrysocharis pentheus (Walker) Boucek,
1961. Trudy moldav. nauchmoissled.
Inst. Sadov. Vinod., 7: 28.
FEEEL  FEPNEAEWN L. trifo-
lii~ Agromyza albipennis Meigen > A. ory-

zae Munakata » Phytomyza horticola Gou-

rea> P. ranunculi Schrank > P. panicu-

latae Sasakawa > Calycomyza humeralis
Roser (Kamijo, 1978) ; B B Stigmella
spp. > Lithocolletis spp.> Phyllocnistis
spp. > Leucoptera sp. > Lyonetia sp. ; $¥%H

# Rhamphus sp. RESAE K Fenusa pusi-
lla EER M E 8 (Yoshimoto, 1973) - B &
BAFE, EFEMHBBANTRBETHRL
i o (EFTERARN 12.7% » B 1> Chrysono-
tomyia sp. ° AEHFEEFELIEIEEHS I
36 B P Y BT AR () o

o dLE S B DLEas . HE . Z
b
5./\@li% Opius sp.

FEREAL : AMFLEE 0. dimidiatus
(Ashmead) & O. dissitus (Muesebeck) » £
EEMEMERCHBENEEBROTE
i (R—) FEHFERBIRETE, FF
FEEBEFEMNGRBEMER MM ER, AE
ERFELEEE  BEBBERD , ERE
ZEMEHHERSE , SFEEREBEWY
0.6% o

o 2.

6.5 2/\¥& Halticoptera sp.1

BE : FEMHH I o

ot B o
7.3 &/|\¥& Halticoptera sp.2

T - FEMABE N o
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KBEEER 1988 F £ 1990 EWFE
&R 1988 5 5 A& PRk EEJE M %5
B LRGSR, BEBRRD , HIK
HESHES 2 8 (Kamijo BAEI) - XBHE
MEFEMHEBR L FELHEEEIEZ
H. patellana (Dalman) » LERPEEZ
H. circulus (Walker) » B Z H. crius
(Walker)(F—) o

1

A

FBETHERBEET , RFEEKX
BEABRHE, OB ERMREES K.
Kamijo 1, MEXEHENRKH R+
> J. Huber & G. Gibson 1 » EEEME
TRER. A. Wharton 181, KFTEREY
RMERESE S ARBEELZHY - HHER
FAEfGME RE , EGE

2%

R EEH - 1990 - FENF BB 2 H
FER - FERBSTIENREERR
ERIFGIEHEE - 5969 H o
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