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Abstract

The occurrence of Liriomyza trifolii and its parasitoids in 2 Gerbera jamesonii gardens in Dakan, Taichung was investigated
from October 1991 through June 1994. The results showed that the adult lesfminer oviposited between the 2nd and the 7th leaves.
The 3rd instar leafminer occurred in similar densities on the 3rd-4th and the 6th-7th leaves. L. trifolii larvae (the 2nd and 3rd instar
larvae) showed aggregative spatial distribution with 3.3-7.3 basic units. The optimal sampling size at larval densities of 4 and 8 per
leaf was estimated to be 12-41 and 5-20 leaves, respectively. L. trifolii and its parasitoids occurred synchronously in the fields.
Under the control of chemicals and parasitoids, the density of 3rd instar larvae declined from 0-18.4 / leaf in 1991-1993 to 0-7.7 /
leaf in 1994, and the insect pest shifted from frequent to occasional occurrence. Seven indigenous parasitoids were recorded in
Taiwan, Among them, Hemiptarsenus varicornis and Neochrysocharis formasa occupied 38.86 and 44.77% of the parasitoids
collected on the field, respectively (n=19,014). These 2 wasps occurred simultaneously without hyperparasitoids. About 11 species
of common weeds in G. jamesonii fields were recorded, however, 9 and 5 species of them were suitable for emergence of L. trifolii
and its parasitoids, respectively. Erechtites hieracifolia and Solanum nigrum were the most preferred host plants both for the
leafminer and its parasitoids.
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JEWEHEESE (Liriomyza trifolii
(Burgess)) HREMER , HREREEX
HEEEYEERZEEZ S (Lindquist,
1983; Minkenberg, 1988) » TR R
MEH AR RS aRERE
k% 2R (Johnson and Hara,
1987) - FMMZ FEMRBETHERT 44
& (Minkenberg and Lenteren, 1986;

AR BRI B AR

Johnson and Hara, 1987; Del, 1989; Lin
and Wang, 1992; Hansson and LaSalle,
1996) s 1 Diglyphus begini (Ashmead)>
D. intermedius (Girault) » D. pulchripes
(Crawford) » D. websteri (Crawford) &
Chrysocharis parksi (Crawford) S/
A F|FEfE (Minks and Gruys, 1980) °
SR, JEWEEEE 1988 2 HHE
R BEHRIMEZIEMBEE (Gerbera
jamesonii Bolues ex Hook. f.) R
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BN BEE(HLOENEEARELE) R
30 % o MEMBEIERN (K 25°C) % » 1 E AR
BEREBAK 23° RIE « LEEHEE . W%
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2% 27Tl (abamectin) »

= ENEEERETEE RS B
1991 £ 7 A % 1993 &£ ¢ B £ L i &
HA BEEHRERENGHEBREZ




e, EEER (K 25°0) » K ERERGE
HEGEMNEI R I AR, MK
FHEBBEETFER -

R

— ENFHBEREAFEEEFENI L

£— FENFHERE_BE=BRUHATEIFEINE

F—:___________________———————————————————————:

BEER

1. FEM B ER ZE S0 : BR—B
HIFEW B E _mEE Y B ERE
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Table 1. Parameters of spatial distribution pattern for the 2nd and 3rd instar larvae of L. trifolii

Sampling order

Taylor’s power low

Iwao’s patchiness

1 regressi
of leaf e b regression
o B
Field A
3rd-4th leaves 0.827 0.987 272 0.945
6th-7th leaves 0.382 0.944 2.261 1.568
Field B
3rd-4th leaves 0.353 0.864 3.695 1.248
6th-7th leaves 0.653 0.901 5.463 1.206
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Fig. 1. Occurrence and parasitized percentage of L. trifolii larvae on different leaves of G. jamesonii at field A in

Dakan, Taichung, 1991-1994.
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Fig. 2. Occurrence and parasitized percentage of L. trifolii larvae on different leaves of G. jamesonii at field B in

Dakan, Taichung, 1991-1994.
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3. EMFEM T AR IEE . B4R
HEBE : EEFARIMEXFAEEIENS
RESRFTEE7E, o5 M/N%E
(Eulophidae) Z & F#T4/IN# ( Chrysocharis
(Walker)) ~ [l /] 8
(Kamijo)) »

pentheus
(Chrysonotomyia okazakii
FIER/ % (Cirrospilus ambiguus Hansson
& LaSalle) » ZAR/NE . FE/H/) &
(Neochrysocharis formosa (Westwood)) &
B VEAE /N2 (Quadrastichus
Hansson & LaSalle) ; 2/ F}
(Braconidae)Z Opius sp. - HHLLE AR/
BEHEHNNECHERR , SR SBETER
&2 38.86 #44.77% (n=19,014 %) , MFA
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BEERHR(RD) - BRFESR B4 WM
BoERERZEFLEESD , R/ %

liriomyzae




£= EhAGHEFNEREETERTBRREERY

Table 2. Occurrence of parasitoids of L. trifolii at Dakan, Taichung

Parasitoids Ovipositional sites and
developmental Occurrence (%)
characteristics
Eulophidae
Chrysoncharis pentheus larval endoparasitoid 5.64
Chrysonotomyia okazakii larval endoparasitoid 9.73
Cirrospilus ambiguus larval endoparasitoid 0.03
Hemiptarsenus varicornis larval ectoparasitoid 38.86
Neochrysocharis formosa larval endoparasitoid 44.77
Quadrastichus liriomyzae larval endoparasitoid 0.15
Braconidae
Opius sp. larval-pupal endoparasitoid 0.82
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b ¥ \/\
0} . 03— — A
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2 o+ —_— 0 = —rr
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aricornis and N. formosa on G. jamesonii at fields A and B in Dakan,

Fig. 3. Population fluctuation of H. v

Taichung, 1991-1994.
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% %} (Compositae) Z AL E & &l (Ageratum
conyzoides L.)~ EILEEH (Ageratum
houstonianum Mill.) » B2 E (Bidens
pilosa L.) » Hl7iE (Erechtites hieracifolia
DC.) -~ B3 E (Gnaphalium purpureum
L.) » JE#AZE (Hemistepta lyrata Bunge) » &
fF28 (Ixeris chinensis (Thunb.) Nakai) »
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(Solanaceae) Z# % (Solanum nigrum L.)
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TBREEY, EENEEERE FRRES
B (RAKNE . ER/NE . RIBH)
¥ . EE TR/ RN Opius sp.) 0 B
BB 0~50% ; ER{LETH LRG3 EF
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sp) s RERMERRBHE LSRG 1 ERA
f/ RN (RS) - BAREEE
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E

AXREZE M EIEMN B BRAE
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Table 3. Occurrence of L. trifolii and its parasitoids on weeds at Dakan, Taichung

L. trifolii

Species of parasitoids?

Host plant

Adult Larva

A B C D E

Amaranthaceae
Alternanthera philoxeroides
Amaranthus viridis

< <

Compositae
Ageratum conyzoides
Ageratum houstonianum

< <

Bidens pilosa

Erechtites valerianafolia

Gnaphalium purpureum

Hemistepta lyrata

Ireris chinensis

Sonchus arvensis
Solanaceae

Solanum nigrum v v

<4 <« €« <« < < <€ <
< < <

<

\4 v A v v

@ A: Hemiptarsenus varicornis. B: Neochrysocharis formosa. C: Chrysonotomyia okazakii. D: Chrysoncharis

pentheus. E: Opius sp. v: present.
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w4k, IREEERRE - BEHEZRBERZ
ERNBEFRESER  A—FERFEEHIE
WE5 B BB EIRUR , B ERI A
Bt - 1. EWNEHBRNBZREUE=
#4) 5 E 5 (Chien and Ku, 1996) » TIEA
B EEERNEIEZBE-BYHBEE
SiRIFY , ERBZEFEARIBIEREF
4% (idiobiont) RHs » FRENEF £ — K F EH]
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WeEE SR AR R E AN B, HER
B B BT A 2 T RE S () B L
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BERBERACABERSGBEERIZBZT

e, BEEEERMPUBEBREHFERZE
EHEK, NFAEERREEAEE, 7R
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1994 Mz M A EEEE RS - S8 A
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B, DERAHSEBRESZEEBHER (W
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FEWN S BE 4R B 1988 F 2 HEEEF AN
CHENEERE R THE , EERFEE
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HMEM SR ZE A (Wang, 1988; Wang and
Lin, 1988; Shiao, 1991) « % & B B
frEsERE= 1. HENEESRRA -
HE—fEERRZBEA BUR—REET
HERIENERERIFEER , BUESE
CRESERE, R BTN R
B2 %% (Liu and Wang, 1992) » 4
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Hooh B AR i SRR/ EE S R R R
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WREKEZGESH , HEEEED T4
B -

EHREDET , HEAEEHZLFES]
ERBPIRZ - 628, JEWBHHEEER
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ZRRE M BB S MY 25
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MER B REEFEDDRIFENFTEY
&, BREZMBEZERHE (453.8 ha) &
99.5% > Wolfenbarger (1961)FEHF4LFFE
EYEFENF R K B EFEARMG
B Stegmaier (1966) & Genung £ Janes
(1975) IR B FEF EHEY S IENE B 2 i




BIRZERT - WMEBMMBAMERNGHEIR 7
B RS R B L % 4 95 BEFT (Schuster et
al., 1991) - M AR HBREEEPEIEN
FEAERZ 11 BEERTRIEN H R B
2EEHEY, BREVRMERLFLEENEE
BlE o &, HP XU REREERR
B REFLIEY - BrIENFEERSDZE S
AR IEN A B A e B
Ffr o

2E R

Chien, C. C., and H. C. Ku. 1996.
Morphology, life history and repro-
ductive ability of Liriomyza trifolii. J.
Agric. Res. China 45: 69-88 (in
Chinese).

Del, B. G. 1989. Natural enemies of
Liriomyza trifolii (Burgess), Chroma-
tomyia horticola (Goureau) and Chro-
matomyia syngenesiae Hardy (Diptera:
Agromyzidae) in Tuscany. Redia 72:
529-544.

Genung, W. G., and M. J. Janes. 1975.
Host range, wild host significance,
and in-field spread of Liriomyza
trifolii and population build-up and
effects of its parasites in relation to
fall and winter celery (Diptera:
Agromyzidae). Belle Glade: AREC
Res. Rep. no. EV-1975-5.

Hansson, C., and J. LaSalle. 1996. Two
new eulophid parasitoids (Hymeno-
ptera: Chalcidoidea: Eulophiidae) of
Liriomyza trifolii (Burgess) (Diptera:
Agromyzidae). Orient. Ins. 30:
193-202.

Hong, Y. C. 1997. The effect of injury of
Liriomyza trifolii (Diptera: Agromy-
zidae) on the cutflower of Gerbera
jamesonii. M. S. thesis, National
Chung Hsing University. 74 pp. (in
Chinese).

Ilwao, S. 1968. A new regression method
for analyzing the aggregation pattern
of animal populations. Res. Popul.
Ecol. 10: 1-20.

Johnson, M. W., and A. H. Hara. 1987.
Influence of host crop on parasitoids
(Hymenoptera) of Liriomyza spp.
(Diptera: Agromyzidae). Environ.
Entomol. 16: 339-344.

Lin, F. C., and C. L. Wang. 1989.
Monitoring the occurrence and distri-
bution of the American serpentine
leafminer, Liriomyza trifolii (Burgess)
in Taiwan. Chinese J. Entomol., Spec.
Publ. 4: 59-69 (in Chinese).

Lin, F. C., and C. L. Wang. 1992. The
occurrence of parasitoids of Liriomyza
trifolii (Burgess) in Taiwan. Chinese
J. Entomol. 12: 247-257 (in Chinese).

Lindquist, R. K. 1983. New greenhouse
pests, with particular reference to the
leafminer, Liriomyza trifolii. Proc.
10th Int. Congr. Plant. Prot. Brigh-
ton, England. 3: 1087-1094.

Liu, T. S., and Y. S. Wang. 1992.
Screening for insecticides and the
application of yellow sticky card in
the control of American leafminer,
Liriomyza trifolii (Burgess). Bull.
Taichung Dist. Agric. Improv. Sta. 36:
7-16.

ENEEBREAF LB REAR 195



Minkenberg, O. P. J. M. 1988. Dispersal
of Lirtomyza trifolii. Bull. OEPP/
EPPO 18: 173-182.

Minkenberg, O. P. J. M., and J. C. van
Lenteren. 1986. The leafminers
Liriomyza bryoniae and L. trifolii
(Diptera: Agromyzidae), their
parasites and host plants: a review.
Agric. Univ. Wageningen. 86-2. 50 pp.

Minks, A. K., and P. Gruys. 1980.
Integrated control of insect pests in
Netherland. Center for Agric. &
Document. Wageningen. 304 pp.

Schuster, D. J., J. P. Gilreath, R. A.
Wharton, and P. R. Seymour. 1991.
Agromyzidae (Diptera) leafminers
and their parasitoids in weeds
associated with tomato in Florida.
Environ. Entomol. 20: 720-723.

Shiao, S. F. 1991. Systematic studies on
Liriomyza species in Taiwan (Diptera:
Agromyzidae). M. S. thesis, National
Taiwan University. 129 pp. (in
Chinese).

Stegmaier, C. E., Jr. 1966. Host plants

196 +#RSE 1/ \BE=H

and parasites of Liriomyza trifolii in
Florida (Diptera: Agromyzidae). Fla.
Entomol. 49: 79-80.

Taylor, L. R. 1961. Aggregation, variance
and the mean. Nature 189: 732-735.
Wang, C. L. 1988. The newly invaded
insect pests on horticultural crops in
Taiwan. Chinese J. ‘Entomol., Spec.

Publ. 2: 145-153 (in Chinese).

Wang, C. L., and F. C. Lin. 19838. A
newly invaded insect pest Liriomyza
trifoliit (Diptera: Agromyzidae) in
Taiwan. J. Agric. Res. China 3T7:
453-457.

Wang, S. S. 1994. Gerbera pests and
their control under structure. Plant
Prot. Soc. Special Publication 2:
185-197 (in Chinese).

Wolfenbarger, D. 0. 1961. Leafmining
insects, especially the serpentine
miners on vegetable crop plants and
their control. Proc. Fla. State Hortic.
Soc. 74: 131-133.

WHBEHI: 1998 £8 A 15 B

BHEHH 199849 A 11 H



The Occurrence of Liriomyza trifolii (Diptera: Agromyzidae) and Its
Parasitoids on Fields of Gerbera jamesonii

Ching-Chin Chien* Department of Applied Zoology, Taiwan Agricultural Research Institute, 189 Chungcheng Road, Wufeng, Taichung, Taiwan,
R.O.C
Shiu-Chih Ku Department of Agricultural Engineering, Taiwan Agricultural Research Institute, 189 Chungcheng Road, Wufeng, Taichung,
Taiwan, R.0.C.

ABSTRACT

The occurrence of Liriomyza trifolii and its parasitoids in 2 Gerbera
jamesonii gardens in Dakan, Taichung was investigated from October 1991
through June 1994. The results showed that the adult leafminer oviposited
between the 2nd and the 7th leaves. The 3rd instar leafminer occurred in similar
densities on the 3rd-4th and the 6th-7th leaves. L. trifolii larvae (the 2nd and 3rd
instar larvae) showed aggregative spatial distribution with 3.3-7.3 basic units.
The optimal sampling size at larval densities of 4 and 8 per leaf was estimated to
be 12-41 and 5-20 leaves, respectively. L. trifolii and its parasitoids occurred
synchronously in the fields. Under the control of chemicals and parasitoids, the
density of 3rd instar larvae declined from 0-18.4 / leaf in 1991-1993 to 0-7.7 / leaf
in 1994, and the insect pest shifted from frequent to occasional occurrence.
Seven indigenous parasitoids were recorded in Taiwan. Among them, Hemipta-
rsenus varicornis and Neochrysocharis formosa occupied 38.86 and 44.77% of the
parasitoids collected in the field, respectively (n=19,014). These 2 wasps
occurred simultaneously without hyperparasitoids. About 11 species of common
weeds in G. jamesonii fields were recorded, however, 9 and 5 species of them
were suitable for emergence of L. trifolii and its parasitoids, respectively.
Erechtites hieracifolia and Solanum nigrum were the most preferred host plants
both for the leafminer and its parasitoids.

Key words: Liriomyza trifolii, parasitoids, Gerbera jamesonii, weeds, population
fluctuation.
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