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0.3 mism 0.5 mm

1. ZE7EUERNIE 2 25 A RIS (A-H) BR4ar AR GRS B TERIA  JER (1-L) © (A) AEDNEF AR R el 5 (B) BN
(FEBNER 2 /INKF) 5 (C) BN (FEIN#R 52 /INK) 5 (D) 25— #eShih 5 (E) 58 #e4hEs 5 (F) 28 —#e4hEd 5 (G) BTl 5 (H)
W 5 (1) AR R BRER BT 5 ()) IEW BB  (K) FABALAL 5 (L) Bl -
Fig. 1. Morphology of different developmental stages of Opius caricivorae (A—H) and characteristics of pupae of
leafminer Liriomyza sativa parasitized by O. caricivorae (I-L). (A) a female wasp parasitizing a leafminer; (B) egg (2 h
after oviposition); (C) egg (52 h after oviposition); (D) Ist instar larva; (E) 2nd instar larva; (F) 3rd instar larva; (G)
prepupa; (H) pupa; (I) host pupa parasitized by wasp; (J) normal host pupa; (K) emergence hole of wasp; (L) emer-
gence hole of host leafminer.
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Fig. 2. Antenna and fore wing of Opius caricivorae. (A) female antenna; (B) female fore wing; (C) male antenna. B,
brachial cell; cuqul, 1st transverse cubitus; n-par, nervus parallelus; r1, 1st abscissa radius; 2, 2nd abscissa radius;

r3, 3rd abscissa radius; and R, radial cell.
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Table 1. Body size of the various stages of wasp Opius caricivorae on the host leafminer Liriomyza sativae *

Head width (mm) of wasp Body size (mm, Mean + SEM) of wasp
Stages of wasp n Mean + SEM” n Length Width
Egg
Early 20 0.18 £0.00 0.06 = 0.00
Late 17 0.47 +0.01 0.19+0.00
Larva
Ist 20 0.18 = 0.00
Early 20 0.57+0.01 0.19 £ 0.00
Late 20 0.71 £0.01 0.22 £ 0.00
2nd 20 0.23 £ 0.00
Early 20 0.75+0.00 0.27+0.00
Late 20 1.12£0.00 0.43 £0.00
3rd 20 0.28 =0.00
Early 20 1.20£0.01 0.52+0.00
Late 20 1.47 +£0.01 0.55+0.00
Prepupa 17 1.52+0.00 0.63 +0.02
Pupa 17 1.61=0.03 0.62£0.01
Adult
Female 20 1.65+0.01 0.41+0.01
Male 20 1.58£0.02 0.39+0.01

“ The experiment was conducted at 25°C.
¥ SEM: standard error of mean.
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Table 2. Effect of instars of Liriomyza sativae on duration (d) of egg, larval, prepupal, pupal and egg to pupal stages

of Opius caricivora®

Duration (d) of the stages of Opius caricivorae

Instars of host L. Egg Larva Prepupa Pupa Egg to pupa

sativae n Mean+SEM® n Mean+ SEM n  Mean+ SEM n  Mean+ SEM n  Mean = SEM
Ist 33 22+00a 33 51+02a 30 1.8+03a 30 59+03a 30 15.0+03a
2nd 20 22+00a 20 50+0.1a 17 1.6+0.1a 17 6.1+0.1a 17 149+03a
3rd 42 22+00a 42 50+00a 37 1.7+02a 37 6.1+02a 34 15.0+02a

“The experiment was conducted at 25°C.

*SEM: standard error of mean. Means within each column followed by the same letter are not significantly different at 5% level by

LSD test.
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Table 3. Effect of instars of Liriomyza sativae on survival of egg, larval, prepupal, pupal, and egg to pupal stages of

Opius caricivora”

Instars of host

Survival (%) of the stages of Opius caricivora

L. sativae Egg Larva Prepupa Pupa Egg to pupa
Ist 100.0+0.0a” 91.6+23a 100.0£0.0a 100.0+0.0 a 91.6+23a
2nd 100.0+0.0 a 86.5+3.7a 100.0+0.0a 100.0+0.0 a 86.5+3.7a
3rd 100.0+0.0 a 89.0+3.6a 100.0£0.0a 100.0+0.0a 89.0+3.6a

” The experiment was conducted with three to four replicates at 25°C, 25-35 eggs/treatment.
¥ Mean (Y) * standard error. Means within each column followed by the same letter are not significantly different at 5% level by
LSD test. Data were arcsin-square-root of (1-Y) transformed prior to analysis.
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I III|I

0 4 1E 4
Time of day (k)
3. 1£ 25°C MR H AR -

Fig. 3. Daily emergence rhythm of Opius caricivorae
at 25°C.
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Fig. 4. Daily oviposition rhythm of female Opius cari-
civorae in a growth chamber at 25°C under 12 h light
(5:00 a.m. to 17:00 p.m.). Error bars represent standard
error (n = 10). Different letters above average values

indicate significant differences at P < 0.05 according to
LSD test.
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Table 4. Effect of mating frequency on longevity, fertility and female proportion of female Opius caricivorae *

Longevity (d) Fertility/female
No. of mating n Female Male No. adults Female proportion
0 11 193+21a” - 213+25a 0.00£0.00 b
1 12 219+19a 228+1.3 277+ 16 a 0.62+0.03 a

” Female wasp was provided with 4050 3rd instar larvae of Liriomyza sativae daily at 25°C.
¥ Mean = standard error. Means within each column followed by the same letter(s) are not significantly different at 5% level by LSD

test.
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Table 5. Effect of density of Liriomyza sativa on utilization
of host by Opius caricivorae *

No. of host L. sativae n Host utilization (%) by wasp

1 10 80.0+13.3b"

2 9 100.0+ 0.0a

5 10 86.1+ 48b
10 9 822+ 4.0bc
20 8 90.0+ 3.5ab
30 8 629+ 3.4cd
40 8 594+ 29d

“The experiment was conducted in a glass cylinder (12 c¢m di-
ameter X 21 cm height) at 25°C.

*Mean + standard error. Means within each column followed
by the same letter(s) are not significantly different at 5%
level by LSD test. Data were arcsin-square-root transformed
prior to analysis.
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Morphology and Life History of Opius caricivorae (Hymenoptera:

. 1
Braconidae)

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

Abstract

Chien, C. C. and S. C. Chang. 2012. Morphology and life history of Opius caricivorae (Hymenoptera: Braconidae). J.
Taiwan Agric. Res. 61:144—157.

The wasp Opius caricivorae Fischer is an arrhenotokous, solitary endoparasitoid of the leafminer
Liriomyza sativae Blanchard. The fertility of the female wasp is not affected by mating experience.
Males mated many times (8—17 times) in a lifetime, but most females mated only once (4.5% mated 2—4
times). The premating period was 1.1 h. Female wasps fed on leafminers without killing them. The
peak of emergence of wasps was between 0500 and 0800 h while the peak of oviposition was between
0500 and 0900 h. The development of wasps was not affected by the host instar. At 25°C, averaged
duration for egg, larval, prepupal, pupal, and egg to pupal stage was 2.2, 5.0-5.1, 1.6—1.8, 5.9-6.1
and 14.9—15.0 days, respectively. Averaged survival from egg to pupal stage was 86.5-91.6%. When
wasps were provided with 40—50 3rd instar larvae of L. sativae daily, the longevity of female and
male wasps averaged 21.9 and 22.8 days, respectively. The fertility for a female wasp was 277 prog-
enies. The ratio of female progeny was 0.62. Numbers of eggs, percentage of superparasitism and
host utilization rate of wasps varied with host density. At low host density (1, 2 and 5 leafminers), the
number of eggs per female wasp was low (4.4—7.6 eggs) and the percentage of superparasitism was
high (66.5-87.5%), but at high host density (20, 30 and 40 leafminers), the number of eggs per female
wasp was high (19.1-24.0 eggs) and the percentage of superparasitism was low (0.9-5.5%). Host
utilization rates by wasps were high (80.0-100%) at low host density (1, 2, 5, 10 and 20 leafminers),
however host utilization rates by wasp were low (62.9 and 59.4%) at high host density (30 and 40
leafminers).

Key words: Opius caricivorae, Liriomyza sativae, Morphology, Life history.
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