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Table 1.
huidobrensis *.

Effect of temperature on longevity, progeny, and host-killing capability of two parasitoids on Liriomyza

Longevity (d) of wasp Progeny/female wasp No. hosts killed/female wasp
Female pro- Parasitized/
Temp. (C) n Female Male No. adults portion Parasitized Feeding Total feeding
Parasitoid: Chrysocharis pentheus
15 6 17.0+1.7Aa” 11.6+33Aa 8+ 3¢ 043+£0.07b 10+ 4¢ 7+ 3b 17+ 6¢ 14+04b
20 7 146+35Aa 103+33Aa 32+10c 042+£0.03b 35+10c 10+ 4b 45+14c 41+0.6a
25 6 183+19Aa 165+14Aa 213+ 18a 0.59+0.03a 214+18a 74+12a 288+23a 34+0.7a
30 6 11.8+14Aa 100+15Aa 82+ 4b 0.68+005a 89+ 5b 25+ 3b 114+ 7b 3.6+£03a
Parasitoid: Closterocerus okazakii
15 7 346+38Aa” 351+3.8Aa 11+ Ic 054+0.06a 15+ 2¢ 10+ 1lc 25+ 2c¢ 1.7+04c¢
20 7 13.0+£25Ab 158+£29Ab 51+10b 0.58+0.04a 55+11b 19+ 5bc 74+15b 3.1+0.3bc
25 8 11.6+1.1Ab 13.7+1.0 Abc 99+15a 051+004a 107+17a 32+ 6a 139+21la 3.8+0.6ab
30 10 95+12Ab 7.7+13Ac 85+ 13ab 0.58+0.03a 100+13a 23+ 3ab 123+15a 45+05a

“ One pair of wasps was provided daily with 40-50 third-instars of Liriomyza huidobrensis and honey and reared at a given tempera-

ture in a condition of 65-85% RH and 14L:10D photoperiod.

¥ Mean + standard error. Means within each 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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Fig. 1.
Liriomyza huidobrensis.
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Fig. 2. Effect of temperature on daily parasitization and host-feeding patterns of female Closterocerus okazakii on

Liriomyza huidobrensis.



L ST A Bt i s 77

SRR (=T BRI 1SC - 20C
BRI ] B B0 15705 20°C R ]
TR E (D) -
#éﬁ‘&%#f%ﬁﬁﬁﬁlﬁ%%#jﬁizw
fE = Pl I*'T%?Féﬁjfﬁéér@?‘v?
Py I AR T e 155 20
25 30 CH 1723138 K45, &
H‘ 30"(:Eﬁg 25°C ~25°C=20°C ~ 20C ¥ 15C
ra A [ “:fff@% wE [H30CE
20c 15C = &a%“" W B 25 C
15°C BRI AE Ul o B 3% Bl (e 1) o

R

T‘if}?ﬁ v = *E'qfif?ﬁﬁ (?E?}""%f@@ﬁ e
B R Fﬁj%@iﬁi’?ﬁ@) i EES H g ﬁéf
AL (Chien & Chang unpublished data) » {}IF
J f &Q%Ffﬁmrﬁﬁﬁﬁ'@ﬂ M- w2
f?‘*ifgﬁ@‘:fﬁft BRI e E R g (Chien
et al. 2004, 2005) » 7 F % HHHAH 15K =2
Bl 0~ ] 0% K Eh ifgﬁ*ﬁ%%@% (Chien &
Chang 2008¢, 2009b, 2012¢) » 7* FI:J EX EFV’?E@*E?
Eéj t’gg'if?ﬁ?ﬁ%éﬂ% (Chien & Chang 2012c) © #f!
ﬁﬁjiﬁi?fgﬁ@%'& 1520~ 25 ¥ 30CHj& ™
Fir 1R (B3~ Sbaly) 1 K 263 ~ 338
220 73/ 167 §¥ (Chien & Chang 2008a) > * %
Rl T R ] e ARV N I e S
Wﬁflﬁxg?(% 1) l’ﬁl M e P2l | e ]
| S A BT 15
E\afj FHIT > (& ﬁ K} 6.5% % 9.5% > 20°C & (%
F‘,?ﬂ 13.3% =% 21.9% ; ([l 25C= 30°C Eﬁ:
FEHRI ] Jﬁé%rﬁ SOIE N = ﬁﬁj E
Fik J%& E% 100% == 68.3% > ] "% Al J‘ﬂ%ﬁ ED
63. Z%E‘”" 73.7% > Ei= =T FERCT BETE 25°C
S 30°C R S SR S A T‘Dﬁjﬂ
oo R E S PR ] 82T 25°C Eﬂj‘ElH =
WJ/ Eji’srf &0k o PR B if?ﬂ@ﬁq,{% o

15~ 20 7 25°C [ S5y SV - G
W2 HL 156~ 146 259 it (Chien &
Chang 2012¢) » AHHE % fhy S 15
20~ 25 Cﬁf /25 7]Y (Chien & Chang 2008a)

@@a@@@%&ﬁ%ﬁm*ﬁ% o
T‘Hﬁ’[] % 59.3 432 % 100% » PNy FLEE:
W%’Bﬂ%”& 15-25°C ~ S PSRl | e ] 5 R
] T 25-30 CEJJ“? FUREI T AR %fé’ﬁj [
15-30°C Hf Sl SR FIfI 4 -
ﬁﬂ’s‘é PR - iﬁaﬂf I ‘/F’i hts

B |§? fifl o ;ifgﬂ@ﬁgﬁ%tﬂ g\f?’fiigﬁﬁ,jj
a%‘r*d'ﬁj & i & 4 (Chien & Chang 2012a) »
B 1 jﬁ*@J TEE IV S S (Chlen
& Chang 2012b) » Pji%ﬁ%’ﬁﬁmﬁ"‘f’ﬁﬁl | %
=] | e 1y S @E‘i,ﬁﬂa I/? EZEE
[;ej G2 RIVA ;;)Tf/if = [N J[@FD'
% ir,t[;hﬂ: Y EIH D - -

Chien & Chang (2008c, 2009b) ﬁ%ﬁiﬁl{ﬁj

i N
T ﬂ%f’“ﬁ: Sl A S 8 1525 C
15-35C > = EEJT f‘f%ﬁ[ J J% I/IEHE E‘[cj[gﬂ’l? £,
15-25C=2 20-30°C - {E' 4 ZRREs F{]ﬁ,ﬁ £,
P “E'*:"T*E' 51%7 TU FREFT
rlJ = Eﬁ I/gﬁﬁug_ (RSN 08 P [t %;EI ]l
F'g 25-30C (& 1)> %&H’? LI PEE"I %“E{&%E{*
o BN U -

Charnov (1982) ]?,dtf,x}

‘—rv

—nw

_”M
-

Rl

e 9%%ﬁ§*%¢whﬁ?{ﬁvmﬁ~éf
Igii?‘j_ I/ J%dea‘T{@W [i,} Ermk [+

PJF id;&tnjﬁ?—kﬂﬁﬁgf oo R

Fl17os =t = U B i Fdft o i3 (sper-
matheca) [*| f§ ~ V% ¥t (Flanders 1956) =
Erﬁ%"ﬁjﬂiﬁ]i@ﬁhjﬂ Vit (Kainoh 1988) %
F1 (King 1961) S 78 Iy H 5 (8 b
PEE= o 5 i ERET H 8
#, (Waage 1982) ~ 1% &% (Kishi 1970) » ﬁ =
VAR (Kishi 1970) ~ ST (Ki-
shi 1970) ~ Jﬁ%‘ Bl A ] (Arthur & Wylie 1959;
Charnov et al. 1981) ~ &5 (Chien et al. 1991;
Chien & Ku 2001) ~ # "% (Jackson 1958) + 4
fil 55 T ] (Waage 1982) Sl F\ (Holmes
1972; Wylie 1973) » B (Kfir & Luck 1979;
Chien ef al. 1993, 2004, 2005) 7 77 T}~
Sl V= = £ Chien & Ku (2001)  Chien
& Chang (2008c, 2009b) * 7 2@ I 5h 0 (S



78 ===

1) {2 QDK ?”r%ﬁl | U | o )
i 1 (A T~ B AR R S
D SR T AR J J%a:‘]‘IELﬁF‘fL NE L
[ e F 2 SR T?fgﬁﬁﬂf e PSRl ]
(& & 5= Zﬁ‘:ﬁf} S )Rl R J%E
[ ériF'*‘ TE F@ S If_lﬂ

Iin.{JEfé?%%ﬁal ’ ft‘ 0.0 0.51 ; %> £
BTk I L ﬁ%li&ﬁﬁﬂ}%C
(o 50) gl 215220 30°cEﬁ (F£3.0.32~
034 % 0.17) [HE# 3% B> pilZ 7 J [
7t 25 CE% (0.60) % 20 ~ 30°CH (#5053 ~
0.52) SHTHE B - [ 15C (0. 48) 35°C
(0.01) [ L REREE 05 = KO phy LRI
[ IR PSR | B SN G L AR > Gl B P
B P 25°C% 30°C (f, £ 0.59 = 0.68) K
15T 20CH (755 0437 042) iy
(EF i 50 4l | g e = (0 51-0.58) AT ik e
(1520~ 25 % 30°C) B3 > [ HRIIRET
R o PSR ) 2 T PR S
TRl G = PR 4 Py R
Jervis & Kidd (1986) ?ﬂ'?'i e A
i £ rﬂ%@ I i 3 ""Fﬂ%‘fg 17*[ >
140 75 5 2 4 g5y ﬁ:ﬁ} BNOEHE Y 5 ,
gl PR RS E D
5

,.

E:l\w
IH_ 171 b T HQ«? \/317

k‘v

] E'jijf/\ ELNHE g
#ﬁd J s 2%]@]’3?1;{1%[\4\“
[ - DeBach (1943) §F4?%f 4 U A
i JririffﬂmﬂF PF"T?JJ?FJQ I
ﬁéj [ﬁ[ J%tj‘ ﬁé& ?Hﬁ’“ Jg‘j?“}\i
i, V%‘“ﬁ'@ro t‘jﬂf{ Chien & Ku (2001) ~ Chlen
& Chang (2008b, 2008c, 2009a, 2009b) 7V¢

’[/n?%\[ (F 1) BHHT Epﬁﬁi BEI =GR UE

1 S By i

Jé?‘:ﬁ’ foi] O | RS £ Y ﬁ;»‘f’yif EREE

’

?‘*}
l‘/"v %
HT

g
it

= ‘I/F

r‘r K
=

g

—nl,g

e AR :FT E ;*ﬁ;ji b
2 IV AR A R A X
PRI o ] S P BRI A

S S e A g
S SR e 2 %

He2k 1

PRI i) 47 5 1.6 09b13|f, (e
Fli [ i) o R TR PSRl ] s %ﬁ# e ffg
F l*‘f = FERTEE Y ?ﬁfﬁfﬂ? EX
Vfiifff B U (I EJ,
é*‘é‘a‘ff PO W T p | RS B
,/ YE IJEH#HﬁjH:FTJ =3 H J [/_rlﬁl

5| FA SR

Arakaki, N. and K. Kinjo. 1998. Notes on the parasitoid
fauna of the serpentine leafminer Liriomyza trifolii
(Burgess) (Diptera: Agromyzidae) in Okinawa,
southern Japan. Appl. Entomol. Zool. 33:577-581.

Arthur, A. P. and H. C. Wylie. 1959. Effects of host size
on sex ratio, development time and size of Pimpla
turionellae (L.) (Hymenoptera: Ichneumonidae).
Entomophaga 4:297-301.

Cai, D. C,, L. S. Cheng, J. X. Chen, and S. P. Liu. 2005.
Parasitoids and evaluation of their population con-
trol on the vegetable leafminer Liriomyza sativae
(Diptera: Agromyzidae) in Hainan. Chinese J.
Trop. Crops 26(2):76-80. (in Chinese with Eng-
lish abstract)

Charnov, E. L. 1982. The Theory of Sex Allocation.
Princeton University Press. Princeton. 355 pp.

Charnov, E. L., R. L. Los-den Hartogy, W. T. Jones, and
J. van den Assem. 1981. Sex ratio evolution in a
variable environment. Nature 289:27-33.

Chen, B. and L. Kang. 2002. Analysis of trends of oc-
currence and geographic variation of pea leafminer
Liriomyza huidobrensis. Plant Quarantine 16:138—
140. (in Chinese with English abstract)

Chien, C. C. and S. C. Chang. 2008a. Morphology, life
history and life table of Liriomyza huidobrensis
(Diptera: Agromyzidae). Formosan Entomol.
28:101-121. (in Chinese with English abstract)

Chien, C. C. and S. C. Chang. 2008b. Morphology and
life history of Chrysocharis pentheus (Walker)
(Hymenoptera: Eulophidae). Formosan Entomol.
28:159-181. (in Chinese with English abstract)

Chien, C. C. and S. C. Chang. 2008c. Influence of tem-
perature on the population increase and host-kill-
ing capability of Chrysocharis pentheus (Walker)
(Hymenoptera: Eulophidae). Formosan Entomol.
28:277-291. (in Chinese with English abstract)

Chien, C. C. and S. C. Chang. 2009a. Morphology and
life history of Closterocerus okazakii (Kamijo)

(Hymenoptera: Eulophidae). Formosan Entomol.
29:25-36. (in Chinese with English abstract)



L ST A Bt i s 79

Chien, C. C. and S. C. Chang. 2009b. Influence of tem-
perature on the life table and host-killing capabil-
ity of Closterocerus okazakii (Kamijo) (Hymenop-
tera: Eulophidae). Formosan Entomol. 29:37-50.
(in Chinese with English abstract)

Chien, C. C. and S. C. Chang. 2012a. Morphology and
life history of Opius caricivorae (Hymenoptera:
Braconidae). J. Taiwan Agric. Res. 61:144-157. (in
Chinese with English abstract)

Chien, C. C. and S. C. Chang. 2012b. Effect of host
and instar preference on the development and ovi-
position of the endoparasitoid Opius caricivorae
(Hymenoptera: Braconidae). J. Taiwan Agric. Res.
61:165—171. (in Chinese with English abstract)

Chien, C. C. and S. C. Chang. 2012c. Effect of host and
temperature on population increase and parasitism
of Opius caricivorae (Hymenoptera: Braconidae).
J. Taiwan Agric. Res. 61:172—185. (in Chinese
with English abstract)

Chien, C. C. and S. C. Ku. 1998. The occurrence of
Liriomyza trifolii (Diptera: Agromyzidae) and its
parasitoids on fields of Gerbera jamesonii. Chi-
nese J. Entomol. 18:187-197. (in Chinese with
English abstract)

Chien, C. C. and S. C. Ku. 2001. Instar preference of
five species of parasitoids of Liriomyza trifolii
(Hymenoptera: Eulophidae, Braconidae). Formo-
san Entomol. 21:89-97. (in Chinese with English
abstract)

Chien, C. C., S. C. Chang, and S. C. Ku. 2004. Influ-
ence of temperature on both population increase
and host-killing capability of Hemiptarsenus
varicornis (Hymenoptera: Eulophidae). Formosan
Entomol. 24:91-105. (in Chinese with English ab-
stract)

Chien, C. C., S. C. Ku, and S. C. Chang. 2005. Influ-
ence of temperature on the population increase and
host-killing capability of Neochrysocharis formo-
sa (Hymenoptera: Eulophidae). Plant Prot. Bull.
47:87-101. (in Chinese with English abstract)

Chien, C. C., Y. I. Chu, and S. C. Ku. 1991. Parasitic
strategy, morphology and life history Tamarixia
radiate (Hymenoptera: Eulophidae). Chinese J.
Entomol. 11:264-281. (in Chinese with English
abstract)

Chien, C. C., Y. I. Chu, and S. C. Ku. 1993. Influence of
temperature on the population increase, host-kill-
ing capability and storage of Tamarixia radiata.
Chinese J. Entomol. 13:111-123. (in Chinese with
English abstract)

DeBach, P. 1943. The importance of host-feeding by

adult parasites in the reduction of host popula-
tions. J. Econ. Entomol. 36:647-658.

Flanders, S. E. 1956. The mechanisms of sex-ratio regu-
lation in the (Parasitic) Hymenoptera. Ins. Soc.
3:325-334.

Holmes, J. B. 1972. Genetic evidence for fewer pro-
gency and a higher percent males when Nasonta
vitripennis oviposits in previously parasitized
hosts. Entomophaga 17:79-88.

Hu, Z. X. and X. L. Su. 2003. Study on the characters
and control of Liriomyza huidobrensis in China.
Guangxi Plant Prot. 16(4):22-25. (in Chinese)

Huang, J. C., Z. H. Lin, and J. H. Chen. 2000. Studies
on biology of Neochrysocharis okazakii Kamijo
(Hymenoptera: Eulophidae). Entomol. J. East Chi-
na 9(2):34-38. (in Chinese with English abstract)

Jackson, D. J. 1958. Observations on the biology of
Caraphractus cinctus Walker (Hymenoptera: My-
maridae), a parasitoid of the eggs of Dytiscidae.
1. Methods of rearing and numbers bred on dif-
ferent host eggs. Trans. R. Entomol. Soc. Lond.
110:533-566.

Jervis, M. A. and N. A. C. Kidd. 1986. Host-feeding
strategies in Hymenoptera parasitoids. Biol. Rev.
61:395-434.

Jiang, X. L., Y. M. Ding, L. W. Wang, Y. M. Mu, Z. Y.
Zhang, Y. P. She, and T. Tao. 1997. The occurrence
and control of Liriomyza huidobrensis in Yunan
Province. Plant Quarantine 11(suppl.):20-23. (in
Chinese)

Kainoh, Y. 1988. Some factors influencing sex ratio in
Ascogaster reticulatus Watanabe (Hymenoptera:
Braconidae). Appl. Entomol. Zool. 23:35-40.

Kfir, R. and R. F. Luck. 1979. Effects of constant and
variable temperature on sex ratio and progeny
production by Aphytis melinus and A. lingnanen-
sis (Hymenoptera: Aphelinidae). Ecol. Entomol.
4:335-344.

King, P. E. 1961. A possible method of sex ratio deter-
mination in the parasitic hymenopteran Nasonia
vitripennis. Nature 189:330-331.

Kishi, Y. 1970. Differences in the sex ratio of the pine
bark weevil parasite, Dolichomitus sp. (Hyme-
noptera: Ichneumonidae), emerging from different
host species. Appl. Entomol. Zool. 5:126—132.

Lanzoni, A., G. G. Bazzocchi, G. Burgio, and M. R.
Fiacconi. 2002. Comparative life history of Liri-
omyza trifolii and Liriomyza huidobrensis (Diptera:
Agromyzidae) on beans: effect of temperature on
development. Environ. Entomol. 31:797-803.



80 ===

Liang, G., G. Zhan, and L. Zeng. 2001. Controlling ef-
fect of parasitoids on population of vegetable leaf
miner Liriomyza sativae Blanchard. Chinese J.
Appl. Ecol.12:257-260. (in Chinese with English
abstract)

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

Lin, Z. H,, L. X. Lai, Y. L. Huang, Y. Z. Zhang, and J.
H. Chen. 2005. Effect of temperature on the devel-
opment of experimental population of Liriomyza
huidobrensis. Acta Tabacaria Sin. 11(4):24-27. (in
Chinese with English abstract)

Lin, Z. H., Q. J. Chen, Y. Z. Zhang, J. H. Chen, G. Gu,
and C. C. Ji. 2002. The effect of temperature on
the growth and development of Liriomyza huidob-
rensis (Blanchard). Chinese Tobacco Sci. 4:42—-44.
(in Chinese with English abstract)

Liu, Y. Y. 2005. The influence of temperature on feeding
and oviposition and life of Liriomyza huidobrensis
(Blanchard). Gansu Agric. Sci. Technol. 6:43—44.
(in Chinese with English abstract)

Liu, Z. S., X. L. Jiang, Y. M. Ding, Z. Wei, W. L. Wang,
and Y. M. Mu. 1998. Studies on biology of Liri-
omyza huidobrensis (Blanchard) on celery. Plant
Quarantine 12:264-267. (in Chinese)

Luo, J. C., Y. Y. Liu, and Y. H. Wei. 2002. Threshold
temperature and effective temperature sum of
Liriomyza huidobrensis. Entomol. Knowledge
39:136-137. (in Chinese with English abstract)

Luo, K. J., A. D. Chen, Z. Q. Chen, and S. Mao. 2001.
The feeding and oviposition behavior of Liriomyza
huidobrensis. Entomol. Knowledge 38:372-373.
(in Chinese with English abstract)

MacDonald, O. C. and K. F. A. Walters. 1993. The over-
wintering pontential of Liriomyza huidobrensis in
the UK. p.193-196. in: Proceeding of “Liriomyza”
Conference on Leafmining Flies in Cultivated
Plants. March 24-26, 1993. Montpellier, France.
CIRAD, Montpellier.

Parrella, M. P. and J. A. Bethke. 1984. Biological stud-
ies of Liriomyza huidobrensis (Diptera: Agromy-
zidae) on chrysanthemum, aster, and pea. J. Econ.
Entomol. 77:342-345.

Ren, L. Y., L. Zeng, Y. Y. Lu, and W. Q. Zhang. 2006.
Species and effect of plant extracts on parasitic
bees of Liriomyza sativae Blanchard. J. Guangxi
Agric. Biol. Sci. 25:239-242. (in Chinese with
English abstract)

Saito, T., F. Ikeda, and A. Ozawa. 1996. Effect of pesti-

62% H 11

cides on parasitoid complex of serpentine lefminer
Liriomyza trifolii (Burgess) in Shizuoka Prefec-
ture. Jpn. J. Appl. Entomol. Zool. 40:127-133.

Scheffer, S. J. 2000. Molecular evidence of cryptic spe-
cies within the Liriomyza huidobrensis (Diptera:
Agromyzidae). J. Econ. Entomol. 93:1146-1151.

Scheffer, S. J. and M. L. Lewis. 2001. Two nuclear
genes confirm mitochondrial evidence of cryptic
species within Liriomyza huidobrensis (Diptera:
Agromyzidae). Ann. Entomol. Soc. Amer. 94:648—
653.

Scheffer, S. J., A. Wijisekara, D. Visser, and R. H.
Hallet. 2001. A molecular method to distinguish
Liriomyza huidobrensis from L. langei (Diptera:
Agromyzidae) applied to three recent leafminer
invasions. J. Econ. Entomol. 94:1177-1182.

Shiao, S. F. and W. J. Wu. 2000. Liriomyza huidobrensis
(Blanchard), a newly invaded insect of economic
importance to Taiwan (Diptera: Agromyzidae).
Plant Prot. Bull. 42:249-254.

Song, T. J., X. M. Chu, B. C. Song, and Y. S. Chu. 2004.
Biological and ecological characters of Liriomyza
huidobrensis in Yantai District and its control
technology. Entomol. J. East China 13:114-116.
(in Chinese with English abstract)

Vercambre, B. and A. De Crozals. 1993. Relation entre
Liriomyza huidobrensis et Liriomyza trifolii a
I’ I le de la Reunion. p.71-77. in: Proceeding of
“Liriomyza” Conference on Leafmining Flies in
Cultivated Plants. March 24-26, 1993. Montpel-
lier, France. CIRAD. Montpellier.

Waage, J. K. 1982. Sex ratio and population dynamics
of natural enemies - some possible interactions.
Ann. Appl. Biol. 101:159-164.

Wen, J. Z., Z. R. Lei, and Y. Wang. 1998. Survey of
Liriomyza huidobrensis in Yumnan and Guizhou
provinces. Plant Prot. 24(3):18-21. (in Chinese)

Wylie, H. G. 1973. Control of egg fertilization by Na-
sonia vitripennis (Hymenoptera: Pteromalidae)
when laying on parasitized house fly pupae. Can.
Entomol. 105:709-718.

Xu, Z. F., Z. Z. Gao, X. F. Chen, R. H. Hou, and L.
Zeng. 1999. Hymenopterous parasitoids of Lirio-
myza sativae Blanchard (Diptera: Agromyzidae) in
Guangdong province, China. Nat. Enemies Insects
21:126-132. (in Chinese with English abstract)

Yang, C. S., N. N. Xiao, and Z. M. Li. 1999. Host plants
(flower) and control of Liriomyza huidobrensis in
Kunming. Southwest China J. Agric. Sci. 12:14—
19. (in Chinese)

Zeng, L., J. J. Wu, and W. Q. Zhang. 1999. Preliminary



L ST A Bt i s 81

studies on the parasitoids of Liriomyza sativae
(Blanchard) (Diptera: Agromyzidae) in Guang-
dong. Nat. Enemies Insects 21:113-116. (in Chi-
nese with English abstract)

Zhan, G. X., G. W. Liang, and L. Zeng. 2002. Effects
of temperature on Chrysocharis pentheus of
vegetable leafminer. J. South China Agric. Univ.
23(4):15-17. (in Chinese with English abstract)

Zhao, L., H. Yang, Y. Y. Cui, and J. Y. Ma. 2002. De-
velopmental threshold temperature and effective
thermal summation of Liriomyza huidobrensis
Blanchard. Plant Quarantine 16:201-203. (in Chi-
nese with English abstract)

Zhao, Y., Z. H. Li, W. A. Xu, and X. Y. Li. 2003. Endo-

parasitoids of Liriomyza sativae investment and
its biology. J. Shandong Agric. Univ. 34:24-28. (in
Chinese with English abstract)

Zhou, Y. H., W. H. Jiang, Z. M. Zhao, and X. P. Deng.

2001. Effect of temperature on the population in-
crease of Liriomyza sativae and Liriomyza huido-
brensis (Diptera: Agromyzidae). Acta Ecol. Sin.
21:1276-1284. (in Chinese with English abstract)

Zou, L., J. N. Wei, and R. P. Kuang. 1998. Biological

characteristics and behavior of adult serpentine
leafminer Liriomyza huidobrensis (Blanchard).
Zool. Res. 19:384-388. (in Chinese with English
abstract)



82 GBI Be2tw 1]

Effect of Temperature on Killing of Liriomyza
huidobrensis (Diptera: Agromyzidae) by the Parasitoids
Chrysocharis pentheus and Closterocerus okazakii
(Hymenoptera: Eulophidae)

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

Abstract

Chien, C. C. and S. C. Chang. 2013. Effect of temperature on killing of Liriomyza
huidobrensis (Diptera: Agromyzidae) by the parasitoids Chrysocharis pentheus and
Closterocerus okazakii (Hymenoptera: Eulophidae). J. Taiwan Agric. Res. 62(1):71-82.

Liriomyza huidobrensis (Blanchard), is one of the major pest of winter vegetables in
Taiwan and it prefers cool climate. Chrysocharis pentheus (Walker) and Closterocerus oka-
zakii (Kamijo) are the parasitoids, attacking larvae of L. huidobrensis. The objective of this
study was to determine effect of temperature on killing of larvae of L. huidobrensis by the
parasitoids C. pentheus and C. okazakii. The experiments were conducted under four constant
temperatures, 15, 20, 25 and 30°C. The total number of hosts killed by C. pentheus was 17, 45,
288 and 114 at 15, 20, 25 and 30°C, respectively; the total number of hosts killed by C. oka-
zakii was 25, 74, 139 and 123 at 15, 20, 25 and 30°C, respectively. Results showed that host-
killing capability was significantly higher at 25 and 30°C than at 15 and 20°C for both parasit-
oids, with the highest number of host-killing at 25°C for C. pentheus.

Key words: Chrysocharis pentheus, Closterocerus okazakii, Liriomyza huidobrensis, Tem-
perature, Host-killing capability.
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