E HHH Chinese Bulletin of Entomology 2010,47(4) :646 ~ 651

SHEREBRNFEERENA

SHEE E # RGN 2 O REH
B A REE

(1. FRmifVRZEA IR T 315040; 2. HH HVEYIRR B4y T e d 5 TP e 2
WL KRR MR B0 ATM 310029)

Hymenopteran parasitoids parasitizing Liriomyza trifolii and their application in biological control.
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Abstract This paper reviews the research progress of the hymenopteran parasitoid species that parasitize the
leaf miner Liriomyza trifolii ( Burgess) ( Diptera: Agromyzidae) with special reference on their characteristics of
biology, ecology and host selection, the impacts of insecticides on parasitoids, and the application of these
parasitoids in biocontrol programs.

Key words Liriomyza trifolii, hymenopteran parasitoid, biocontrol, progress

B F RSO N B Liriomyza trifolii (Burgess) B R A MERNE )T EREE | AF ERERPEMIARZY

X A M R M) B A AR AR AR MBI TR B ST A5 DT TR WS BEREBEAT T 2RiA

KEEiA

=M FEREVE MG Liriomyza trifolii ( Burgess)
SRR EEE R — T2k 70 2 EK
A DA o34, IV 2 [ 2390 O TR A
PEXFR R ETALSEM 20 14D 80 4
A AT G157 ,2005 48 12 A 3 K b
FEARAFILTTE R ZBIEARY . TaEk
Bl & B2 2y 0 H 2 A0S, — I B e A TR R
HALRE  HrL A WG s n 2 FC Al RE 1o A=
ST LN AW | i = Sy 7. TR
3 FE g SRR AL B A ) b B AR
2, SRR I, 0 fE 5 25
FH300 Z RS, BRah g et AL 4
FRC s IR i A 25 4 A AN A B AL 4R
HYIREE" AT 4 A T AL B T ™ A 2
WK AL, A FAROCRL  TAEE X a7
TR E, TR TR, EEW
L E R N 7 (FIN B ) o e s R N 1
BBFAE T . P AR TR = REBEE R VA 2

MR, AR LEYIBNG P R

kS A AT [ Sh s g = I e B e P
B AR S AR ST R S DT TR T PR A
G, 5[ A = I B R ) A A X
R TR R T PR BRI N4 . AR ST ML
TR = GV e AT A RO BTSSRI R O

1 FHEEMAE

B B R A Y = e S 1T
sEagiit, 2R KRAH 70 ZRhar A g dya: =
- B R b, oo % B Braconidae 9 i /)N
Rl Eulophidae 48 F | 4 /)N Pteromalidae 6
DU /NEERL Tetracampidae 1 Ff | F /)N i
Aphelinidae 1 Fjr | 2t i 82 1% £ Eucoilidae 5 Ff

* WNUH - TP R AL IOCTI H (2006€100026 ) | 6 5
PHEAR A 2 VEAT L BHIF& 1 (200803005 ) | #FT4% B A AL 7
e Y635 H (2005C12008-02)

sl THAE R, E-mail : xxchen@ zju. edu. cn
Wik H 48:2010-07-02, &[] H 4] :2010-07-21



4 3] 2T R A« = e R R M 10 A A e L -647-

A0 phy g 6 N B TR R T 6 X TR M )
AR ST R, TR — I B VR e Y A A
PIGEIRIE A o328 DL S A W2 SR IS, B
T HEEHIX A, JLF— R %5, Lin fil Wang
BTG 7 FhAF AR = RLRE VI Y 2 A
W BRI AN BRI RIS T & HLIX
(5 Fhar A =k BRI A 25 2R Y L B
BBV ) A AR AR AR T (HE R T
XHIE A AR Z U AT 25T T A
BEURA, PRI AT 280 F 31 = i R 0 i A=
YiBiia EREh R,

2 FHEENENMF

2.1 #E/NEFR] Eulophidae

MR /N Diglyphus isaea ( Walker) A4
A, U R, 0 R & AR
Minkenbergm: WIFGE T R /)N e 1) A 3 e, 4
SRR RE FOE X R B A AR /N I AR
Ko TR /N 25 A = FEBEVE IR, £ 25°C
1 20°C i Y PN FEBG 1 AR B R 29 2 15C 1Y
2%, E25SCH IR T AR ISTH 2 1%, I
b TE 25 °C I e e R e e 1 - 34 5 s 1) 43 )
S 10.5 d 1 10. 3 d, Bazzocchi 28 1E SE 5 2= N
BE 15,2025 30°C4 /> ifi B T 5% O] 7 g Al
/NI B IS, 5 SRR AR IR B DX TR P
TR A /N ) 2 B TSR kG

S W /N ¥ Hemiptarsenus wvaricornis
(Girault) EAMAFAE , DL A FIECE 7 UBOE =
I SR PR e, P A i e S 7E 5:00 - 7200, )
G AIPUE 27 3 A g WA 0] 23350 O 5:00 2 13200,
9:00 % 17:00, 7£ 25°CH},iZ MmN (1.1 =
0.0) d, 4N (4.1 £0.1) d, FisHI 4 (0.7
+0.0) d,1{A R (5.2 +0.1) d'"®',

DU VB g fli /N Diglyphus begini Ashmead
WE P-4 P A B8 6.3 d s 3.4 d 3k
WE SIS ARAE 24 1C IO 5.9 3k, P2 F5
H21.7 47
2.2 mEER

B0k W BR M Opius dissitus Muesebeck 7F
10°C A 15°C R 73l e 224716 15 d #1120 d, fF

20 ~30°C I}, BEAFI R 30 d5 H™ B ITE 20,
25 30°C i} 4351 2k 15 .25 .16 d; 7F 10°C A1 15°C
T LAET R0 99. 6% Fil 48. 8% ;1 25°C Fil
30°CTR , HAET-Z ] B (L2 I 28 X 2 vk e
AP
2.3 &/hiEFR

BN 4 /NMe & Halticoptera Spinola 1) Ff 2%
REVETA, Gy R -4 A7 A W% Flores #ff
ST 4 /N H. circulus ( Walker) [ 4: 424
2 Ve kB, R BN 4 /N B Jm o A A A
(superparasitism ) f A= 1 , JHME PR ) LB 25 A= 41
W AE R AT 32, ME NG - 34 nig 0 L e e 22
10 d, Ml 96 75 iy K S AR L | e 7 B0 | O e
RPN 25 F 4l A RE T | = R RV e
U A5 5005 2 2 We 2 FE RSRRb5E ™
2.4 EEEER

T R Mg Ganaspidium utilis ( Beardsley)
SRR A, A A N A AR MR AR Kafle
SR WY IR FE X i R e (1) K B A — i 5
Wi, 7E 29°C I £ 2 Jiy 3 e - 44 B KA 42 7. 8
Sk =M RERERR AR 4 0L 7E 25°C InhaF AR o T R
NEHEER T2 ko HELE 1TCHH T4 E
Bk A W B AR R A O A
Omer 25 [FREALAT T T AN [a] il J3 0T 2 L i 94 e
s, AT ST 45 S M A 32°C 1) 25 2 ey i 11
YRR B DI 13.2 d, B WA T e 27 CHERY
R E I 18, 4 do W HURT Y AE I R AR
27°C 1 32°C B} 435120 62% A1 43% , HAE 27°C
I 32°C I i e - 127 7 B 43 9l Ay 115 1 ok
F168.5 Ki, F H s R Mg BEIEAE PIL IR 265 2 KA
553 I R R R

/N B RE Jil) B2 ¥ Gronotoma micromorpha
(Perkins ) >y G- 191 1 &1y e -l 109 2 A e, GO
A3 3R g = I R R P M U B T G, (R Y /AR
R e 25 A= PRI 3 2 4 d Ay = IR T
if, A Dy A T A AR L E i e =
HEREER A A

3 HHEENFTEERFTAMEESEE
ARG A BRI R TR A R A%



<648 E AR Chinese Bulletin of Entomology 47 %

M7 ORI EIE I o B SARAN BE T A B
ANE R E IR A2 R AR A R Y = T
W ) 7 A 06, HCME B A 7 2 R AR B
B IAT SRR, T OF ST S ol 27 A= e e e 27 71
IR Y A 2 40 R T R, (5 O e 1 5
2 L T

IR TR 1 A AR B A R/ T
T G DU FG Rk g A0/ B e 4 B 7= A
BRI S, ZFaU e B/ My & £, HE
BRI A ERE R B BRI 27 R i 4R A A
WERTE T RE . AN PEBOR AT £ R e
AU B AT 25, I R D DL PR o /) e
KB F 0. 65 mm® ()% £ LES, HAF 50% g
SEMA T , MAEBRBAR L 27 A N A7 5 %
AR AT

4 FEESHERTEEVENXR

A AR AN W] 1) A EA A A [F] IS S
J& ST R 1Y) A S AE W) BE 52 e A AR e 1 R R
752! Zehnder F1 Trumble FF5% % B LL & 3
A 320 = F G e 5 0 A AR e 22 R DL
PG PR g /) e, T L2 3R g B A8 = R
e r R 7 DL PG R A /N B A, S A ) i
i /N Diglyphus intermedius Girault >

A FAEW I SOARAE 27 A I A 6 B
A2 DA S R o A -4 A E i R AR
HEME o Finidori-Logli £55% HI VU MR 52X
WE5E T MR /N 5P 27 2 = B MR Y AT
o GEREM, ZREHMAEENB G A
R PR PR 48 R4 - TP L2 - TN R T e A
/INIEE AT B8 SR M X L6 Y A 5 A 1 ) o He 3
873 T R

AP F A AL U R 0 5 BN A AR
A —E M, Kaneshiro 1 Johnson #F 5% & 3
R TG I Hp 5 R 2 A = I TR I )
Wbt /N Chrysocharis oscinidis ( Ashmead ) 45
—ER R SR 4. 88% I, H HUAY
A58 ) o i, BRI B R X BT A )
e (I AT R

5 KRAWNHF LB

NI Ah2I Ag A 24 06 — 5 g i i g 4 0 1)
UM 22 5, {H 4 3R B Ay AR 0 0k A 245 1R BURR
SRR, T 1 A SR X0 = 2 B B 1 B
A AT R P, TR 22 AR TR AR TR R
F0 60 L A AR R TR A AR 24 X0 = i B
W %) 25 A2 W BT M &2 4=, Hara BIF 5% 3% B R 28 )8k
(oxamyl) | % 2k g A1 K 2 g IR 57 (ooxamyl plus
methomyl) | 52 44 T 1 0 J2 4 FIY 5 oF i 135 TR )
( permethrin  plus
parathion ) #RBEA R B 16 = I B BT i, OF HL
Xof (B VMR A /N e DD, intermedius 5 [G 2 ffg 482
W Ganaspidium hunteri ( Crawford ) # h %
40300 Kaspi £ Parrella BF 5% T 558l % % =t
e RE TR A 0 TR M 0 /N 1% A R R A0y HL )
M) , 235 SR 3 W 22 T e A /)~ e 1 o, A vt P 5%
R X0 H A S FEAE ] o 2 B R 27 A e 4y
Hui 506 2R ml A AR R T ST R TS
) = P TR TR 40 1, 5l 2R S e X ik ik
AT o (R B SRR ] T3 B
e, TR A /N 0 18 P R LA K PR ) 75 A A
BATZHNE Y Saito ZEINE T 6 Fhik Pk
AR 4 FhARIE RS 2R 16 Ff =2
TR PR i A e ) S 4% 2R R T R M AR T
Xof A A W T EE HAE I, R e 2% 5 0o
HAFEHEMEH™ o Ozawa SE7E{LF ] IGR 1
BT S5 et A% HR) 9 25 4 o 28 3 2 e ]
AR PEPE A HOR) A0 A S ) B i = A B4
) == P X P e e AR T, (A ) 28 Y
Tk 28 1 = I e R e o B 2 DR oM (], HL )
i 2 SRR A ] 400 = I R B TR ) 2
A T AR LSRRI ST e B A A i Y
U 2 FH 3% H A ) = R e ) R B A
BAFAER R AR R B AR EWE T
7 28 10 Fofr 235 SRR XoF i o 0 N 0 8 L R R 45
R WAL TR 28 A WLBEE A U T R R 2
A R X TR e /N B AT B AR A, AR R R
SRR B H AR A 7 TR X e )N e A Sy 22
£

microencapsulated  methyl



4 3] 2T R A« = e R R M 10 A A e L -649-

6 FEEE=ZHEREREYE
L

A AR X = I R BREVE B T AR ) IR BT
A0 F 2R, SRR Z F S T
REFRI PR ROR o WFE B RRIHCT 5 i = 5L
= RERETR I Y 1 3 KPR 57, Cabitza 45 BT
VR U0 /1N 9 R 9 Ak 35 90% Y. Heinz Al
Parrella F D1 [G ¥ g /)N 86 00 7 77 2 1 iy =t
FEREV MR AT A WY B IR I R B, = R T
A 97 % HIFET 2 P DL [ i A /)~ e 27 A B
FSE " A A A e = B v
HEAT BRI, — R UM SR A « A FAS b 27
PR IR M B T A i | B A e
TE I TS Hb o B 76 = - S B0 T 7 T, 5 TS
DX A 1l o 23 2 W BTV TE 5 Hh RSB X AR
Al A B = R TR R IO T ARG SR
75 = I RGP R 119 A A KT FR R M R
PES L BIREI RO ) = B i S T
RUFIIRCR . 1975—1978 48, F iR 5|t T 17
T 2 £ W ke 77 3 D IR L P = I e S e R A5
By R = NG B X N TR R DA
M Dacnusa sibirica Telenga Wi Fh 2% A= W& F >k
HEATBIG Fmh _ 0 = e BER i, ¥ AR RG890,
5010

T JE 2 5 Ve A A B 0 = ik e R P R A 97
R — AN ELEERHNE™ . Hondo % 14
X7 T b o 2 A e (04 BRI AE B T ) AT 2
PERBT SRR T AR M BIARCR A AR 21
PEM 5 AR BB — I R BV WSO B EI . O
AR 12 ORI 52 P B2 L P e /N e 7 iR
R AR B 2R TR Ik, TN Ve R ) i
Neochrysocharis formosa ( Westwood ) i 1% 7 Ji J&
i e 149 2 RT3 A i B A By i = i RE
=X I

SO A A B Y A I RE RV R Y PR R IR
182, Patel Fl Schuster 4& 1 175 = B 27 F
FIAF e e 2 208 Tran 265 Y [X) 005 40 /)N 46
Neochrysocharis okazakii Kamijo A4 = - ELIETE
e FN 24 BE VR M Liriomyza chinensis B} & PR, [X] I

/ML = I B 27 R I L T
AU, DAL 3 25 DL = 0 B 0 7
E WA AR Z S R AR
I L3 2B 1 A2 9 1 = B
AR

7T RE

AR =B BE RS B T 2005 4F A A TR
KBl X, B R LAF B S8 3R s 1 1™
R TR BN A2 A B 05T S kR
B, A A ) = M B eV AT AR R BI B VR
AR Z F 2 E S o 5 |7 AR s AR A
Hiy 2 A= W i A B A ) = b BBV R 1 Y T
1 X == I X T i T A B AIE AR X TS
1M, e 51 0 24 o = I e R i A A A SRR B
FET LR EAN, 7T 0 A BRI Sl 2 A= s o
2, A AR IR TR 3R A AR S O T S kAT
AT TR A BIBIFFE , DT A 3 ) = it e B 7 g
FORFEFE TR T WS 1) it

& % X w

1 BRUMR, ZREUT, AR, Mt & AR Y =0 R .
FHPIKLEE , 2005, 2(19) :99 ~ 102.

2 AT, A, K. ORISR AR E = B
1E P RSP A, R AR, 2007, 1(33) .37 ~41.

3 Wang C. L., Lin F. C. A newly invaded insect pest Liriomyza
trifolii ( Diptera: Agromyzidae ) in Taiwan. J. Agr. Res.
China, 1988, 37(4) .453 ~457.

4 EHEMR. TEB LW ERIOE FE Y — =0 5
g, HhEFELRS T, 2006, 26(5) .55.

5 REPCOG. BEWE SR 00 & U M S BRI,
1997, 5(11) ;304 ~305.

6 XIEM, MiKER, W, . JAREES S ERRE
ERNZE. B AU, 2007, 44(4) :574 ~576.

7  Petcharat J., Zeng L., Zhang W. Q., et al. Larval
parasitoids of agromyzid leaf miner genus Liriomyza in the
southern  Thailand; species and their host plants.
Songklanakarin J. Sci. Techn. , 2002, 3(24) .:467 ~472.

8 Musgrave C. A., Poe S. L., Bennett D. R. Leaf miner
population estimation in polycultured vegetables. Florida
Agr. Exp. , 1975, 7 076 :156 ~ 160.

9  Parrella M. P. Biology of Liriomyza. Annu. Rev. Entomol. ,
1987, 32:201 ~224.

10 Lin F. C., Wang C. L. The occurrence of parasitoids of



+650-

E 1R Chinese Bulletin of Entomology

47 %

11

12

15

16

17

18

19

20

21

22

Liriomyza trifolii ( Burgess) in Taiwan, Chinese Journal of
Entomology, 1992, 12247 ~257.

BResdn, miRee, bz, 45 BEMEME AT AR MK ROE R
NEAESL. hEAEIBGG , 2001, 17(1) 130 ~34.

Abe Y. Egg-pupal and larval-pupal parasitism in the
parasitoid  Gronotoma ~ micromorpha ~ ( Hymenoptera:
Eucoilidae ). Appl. Entomol. Zool. , 2001, 36 (4) .:479 ~
482.

Saito T., lkeda F., Ozawa A. Effect of pesticides on
parasitoid complex of serpentine leafminer Liriomyza trifolii
(Burgess) in Shizuoka prefecture. Jpn. Soc. Appl. Entomol.
Z., 1996, 40.127 ~ 133.

BREZE, WAL, ORI AR YN 44 T A A 0 (B Rl
ANIERL N HOERL ) X AR R IR 2 A . BT R HU
i, 2001, 21(2) :89 ~97

Shaaban A. R. Biologiol control of the leafminer, Liriomyza
trifolii - by evaluation of the

introduction,  releasing,

parasitioids  Diglyphus isaea and Dacnusa  sibirica on
vegetables crops in greenhouses in Egypt. Arch. Phytopath.
Plant Protect. , 2006, 39(6) :439 ~443.

Minkenberg O. P. J. M. Temperature effects on the life
history of the eulophid wasp Diglyphus isaea, an
ectoparasitoid of leafminers ( Liriomyza spp. ) on tomatoes.
Annu. Appl. Biol. , 115(3) :381 ~397.

Bazzocchi G. G. , Lanzoni A. , Burgio G. , et al. Effects of
temperature and host on the pre-imaginal development of the
parasitoid Diglyphus isaea ( Hymenoptera: Eulophidae ).
Biol. Control, 2003, 26.74 ~82.

B, MBI MM/ (Hemiptarsenus varicornis )
(B H RN R ZHME S AT L. G5 R R,
2001, 21(3) :247 ~255

Heinz K. M., Parrella M. P. Attack behavior and host size
selection by trifflic  in
chrysanthemum. Entomol. Exp. Appl. 1989, 53(2).147 ~
156.

FURIL, WR2HT, 2RO, DETE G Ar A= e D1 [C VR g /N
BRI, YO, 2003, 6(29) :10 ~13.

Bordat D., Coly E. V.,

Diglyphus begini on Liriomyza

Letourmy P. Influence of

temperature on Opius dissitus ( Hym. : Braconidae ), a
parasitoid of Liriomyza  trifolii

Entomophaga, 1995, 40(1) :119 ~124.

( Dipt. : Agromyzidae ).

Flores E. D. Life history and parasitism of Halticoptera
( Walker )

circulus ( Hymenoptera: Pteromalidae ), a
parasitoid of the leafminer, Liriomyza trifolii ( Burguess )
( Diptera; Agromyzidae ) , in laboratory. National Pingtung
University of Science and Technology, master’ s dissertation

(in Chinese) .

23

24

25

26

27

28

29

30

31

32

33

34

35

Kafle L. , Lai P. Y., Chang Y. F. Functional response of a
parasitoid Ganaspidium utilis ( Hymenoptera: Eucoilidae ) on
the leafminer Liriomyza trifolii ( Diptera; Agromyzidae ).
Insect Science, 2005, 12:381 ~385.
Omer A. D., Johnson M. W., Tabashnik B. E.
Demography of the leafminer parasitoid Ganaspidium utilis
Beardsley ( Hymenoptera: Eucoilidae ) at different
temparatures. Biol. Control, 1996, 6:29 ~34.

Kang L., Chen B., Wei J. N., et al. Roles of thermal
adaptation and chemical ecology in Liriomyza distribution and
control. Annu. Rev. Entomol. , 2009, 54.127 ~ 145.
Zehnder G. W. , Trumble J. T. Host selection of Liriomyza
species ( Diptera: Agromyzidae) and associated parasites in
adjacent plantings of tomato and celery. Environ. Entomol. ,
1984, 2(13) :492 ~496.

Finidori-Logli V., Bagnéres A., Clément J. Role of plant
volatiles in the search for a host by parasitoid Diglyphus isaea
( Hymentoptera: Eulophidae). J. Chem. Ecol. , 1996, 22.
541 ~558

WLz, M, [MIERE, A5 50 R N e 5
JE. hEAYBEIG, 2004, 20(2) .87 ~90.

Kaneshiro L. N., Johnson M. W. Tritrophic effects of leaf
nitrogen on Liriomyza trifolii ( Burgess) and an associated
parasitoid Chrysocharis oscinidis ( Ashmead) on bean. Biol.
Control, 1996, 6:186 ~192.

Hara A. H. Effects of certain insecticides on Liriomyza trifolii
(Burgess) ( Diptera: Agromyzidae ) and its parasitoids on
of the Hawaiian

Chrysanthemums Hawaii.

Entomological Society, 1986, 26 .65 ~70.

Proceedings

Kaspi R., Parrella M. P. Abamectin compatibility with the
leafminer parasitoid Diglyphus isaea. Biol. Control, 2005,
35.172 ~179.

Ozawa A., Saito T., Ota M. Biological control of the
American serpentine leafminer, Liriomyza trifolii (Burgess) ,
on tomato in greenhouses by parasitoids. II. Evaluation of
biological control by Diglyphus isaea ( Walker) and Dacnusa
sibirica Telenga in commercial greenhouses. Jpn. Soc. Appl.
Entomol. Z. , 2001, 45.61 ~74. (in Japanese)

AR, BB, BITRE, S5 AR HUR X TR AR /N e 1
mFEME. PERI AL, 2003, 16(3) 142 ~45.

Cabitza F., Cubeddu, M., Ballore, S. Two years of
observations on the application of biological control techniques
against tomato pests on in  greenhouses.

Informatore Agrario, 1993 ,49(18) :103 ~ 106
Murphy S. T., LaSalle J.

spring  crops

Balancing biological control
strategies in the 1PM of New World invasive Liriomyza

leafminers in field vegetable crops. Biocontrol News and



4 34

ST [ A R R 10 A AR e B CH N

-651-

36

37

38

Information, 1999, 20(3) :91 ~104.

REPOG. FTI 25 A s b i SRR R T S0 k8. AR AR 5
ey, 1997, 17(6) :37 ~39.

Hondo T., Koike A., Sugimoto T. Comparison of thermal
tolerance  of  seven native species of  parasitoids
( Hymenoptera; Eulophidae ) as biological control agents
against Liriomyza trifolii ( Diptera: Agromyzidae ) in Japan.
Appl. Entomol. Zool. , 2006, 41(1) .73 ~82.

Patel K. J., Schuster D. J. Temperature-dependent

39

fecundity, longevity, and host-killing activity of Diglyphus
intermedius ( Hymenoptera ; Eulophidae ) on third instars of
( Burgess ) ( Diptera; Agromyzidae ).
Environ. Entomol. , 1991, 20:1 195 ~1 199.

Tran D. H., Ueno T., Takagi M. Comparison of the

Liriomyza trifolii

suitability of Liriomyza chinensis and L. trifolii ( Diptera:

Agromyzidae ) as host for Neochrysocharis okazakii

( Hymenoptera ; Eulophidae ). Biol. Control, 2007, 41.354
~360.



	kczs1004 34.pdf
	kczs1004 35.pdf
	kczs1004 36.pdf
	kczs1004 37.pdf
	kczs1004 38.pdf
	kczs1004 39.pdf

