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Abstract

Closterocerus okazakii (Kamijo) is an arrhenotokous, solitary endoparasitoid of the vegetable leaf miner Liriomyza sativae
Blanchard. The capability of unmated wasps to produce offspring decreased by 44.2%, compared to mated female wasps. Female
wasps caused mortality in L. sativae through parasitism (65.1%) and host-feeding (34.9%). Host larvae were paralyzed within 2.8-
102 min after wasp oviposition or they died immediately after being fed upon by the female wasp. The daily emergence peak was
between 0500 and 0600 h, while the daily peak of oviposition and host-feeding was between 0500 and 1300 h, and 0500 and 1700
h, respectively. The wasp showed host instar preference, on third instar for oviposition and on second and third instars for feeding.
The wasp took 12.6 days to complete the development from egg to pupal stage at 250C. The duration of egg, larval, prepupal, and
pupal stages averaged 1.5, 4.2, 0.7, and 6.2 days, respectively. The survival rate from egg to pupal stage was 95.5%. The longevity of
the female and male wasps averaged 18.7 and 17.4 days, respectively when wasps were provided daily with 40-50 third instar host
larvae and honey. Each female wasp could kill 372 L. sativae hosts and produce 231 offsprings in her lifetime. The proportion of
female progeny was 0.55.
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Fig. 1. Appearance of different developmental stages and host-killing mode of Closterocerus okazakii. A. a female

wasp parasitizing host leafminer; B. egg; C. 4th instar larva; D. excreta of mature larva arched behind the
pupa; E. prepupa; F. pupa; G. normal host larva; H. paralyzed host after being oviposited; |. parasitoid larva
feeding on a host; J. host-killed by parasitism; K. female wasp feeding on a leafminer; L. a host killed by wasp
feeding.
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Table 1. Body size of the various stages of Closterocerus okazakii at 25°C

Stage Head With (mm) Body size (mm) (X + SEM)
n X + SEM n Length Width
Egg 20 0.22 £0.01 0.09+£0.00
Larva
1st 20 0.07+0.00
Early 20 0.25£0.01 0.10 £ 0.00
Late 20 0.49 £0.01 0.17+0.00
2nd 20 0.15+0.00
Early 20 0.57 £0.00 0.22 +£0.00
Late 20 0.65 £ 0.01 0.27+£0.00
3rd 20 0.18 £ 0.00
Early 20 0.79£0.01 0.32+0.00
Late 20 1.12+0.01 0.39+0.01
4th 20 0.22+0.00
Early 20 1.29 £ 0.01 0.46 £ 0.01
Late 21 1.72+£0.02 0.568 £ 0.02
Prepupa 18 1.31+£0.03 0.46 £ 0.01
Pupa 21 1.60 £ 0.02 0.51+0.01
Adult
Female 20 1.37+£0.02 0.33 £ 0.02
Male 20 1.13+£0.02 0.31+0.01
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Fig. 2. Daily emergence rhythm of Closterocerus okazakii at 25°C.
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Table 2. Preference of Closterocerus okazakii for various instars of Liriomyza sativae

No-choice test™” Free-choice test>
Instars of
leafminer No. of hosts No. of hosts killed No. of hosts No. of hosts killed
parasitized by feeding parasitized by feeding
1st 0Bc 0.7 +0.2Ac 0Ab 0.3 +0.2Ab
2nd 2.0 + 0.6Bb 9.6+ 1.2Aa 0.4 +£0.2Bb 2.0 £ 0.4Aa
3rd 9.7+ 0.8Aa 3.3+0.7Bb 7.2+ 0.6Aa 2.5+ 0.5Ba

U Tn each treatment 20 larvae of L. sativae were provided in an acrylic cylinder (20 cm diameter, 25 cm high)
under 25°C, 12L:12D, and 65-85% RH. Nine to eleven replicates.

? In each treatment, 10-1st instars, 10-2nd instars and 10-3rd instars of L. sativae were provided in an acrylic
cylinder (20 cm diameter, 25 cm high) under 25°C, 12L:12D, and 65-85% RH. Fifteen replicates.

¥ Means ( X + SEM) within each row in no-choice test and free-choice test followed by the same uppercase letter
are not significantly different (p < 0.05, paired samples ¢-test). Means ( X + SEM) within each column followed
by the same lowercase letter are not significantly different (p < 0.05, LSD).
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Table 3. Fertility and host-killing capability of mated and unmated females of Closterocerus okazakii

1.2)

Mating Longevity (d) Fertility/female No. hosts killed/female
frequency Female Male No. adults Femal.e Parasitized Feeding Total Parasi.tized/
proportion feeding
0 9 21.3+2.6a 129 + 14b 0b 153+14b 164+20a 316+29a 1.1+0.1b
>1 9 187+28a 174+1.7 231+24a  0.55+0.03a 242+25a 130+2la 372+42a 2.0+t0.2a

U Each female wasp was provided with 40-50 third instars of L. sativae daily at 25°C.
? Means (X + SEM) within each column followed by the same letter are not significantly different (p < 0.05,

t-test).
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Morphology and Life History of Closterocerus okazakii
(Kamijo) (Hymenoptera: Eulophidae)

Ching-Chin Chien'* and Shu-Chen Chang'

! Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung, Taiwan

ABSTRACT

Closterocerus okazakii (Kamijo) is an arrhenotokous, solitary endoparasitoid
of the vegetable leaf miner Liriomyza sativae Blanchard. The capability of
unmated wasps to produce offspring decreased by 44.2%, compared to mated
female wasps. Female wasps caused mortality in L. sativae through parasitism
(65.1%) and host-feeding (34.9%). Host larvae were paralyzed within 2.8-102
min after wasp oviposition or they died immediately after being fed upon by the
female wasp. The daily emergence peak was between 0500 and 0600 h, while
the daily peak of oviposition and host-feeding was between 0500 and 1300 h,
and 0500 and 1700 h, respectively. The wasp showed host instar preference, on
third instar for oviposition and on second and third instars for feeding. The
wasp took 12.6 days to complete the development from egg to pupal stage at
25°C. The duration of egg, larval, prepupal, and pupal stages averaged 1.5, 4.2,
0.7, and 6.2 days, respectively. The survival rate from egg to pupal stage was
95.5%. The longevity of the female and male wasps averaged 18.7 and 17.4
days, respectively when wasps were provided daily with 40-50 third instar host
larvae and honey. Each female wasp could kill 372 L. sativae hosts and produce
231 offsprings in her lifetime. The proportion of female progeny was 0.55.

Key words: Closterocerus okazakii, Liriomyza sativae, morphology, life history
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