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Table 1.
25C.

Number of mature eggs in the ovaries of four eulophid wasps at different ages provided with honey only at

The average number of mature eggs in the ovaries

Female age (d) Hemiptarsenus varicornis  Neochrysocharis formosa — Chrysoncharis pentheus Closterocerus okazakii
0 0.5+02cd” 45+ 13ef 0.0£0.0d 43+0.7d
1 1.7+£02b 114+14cd 3.4+£0.2bc 78+£0.6b
2 24+02a 172+09a 62+0.7a 84+040
3 23+02a 15.9+0.7 ab 57+0.6a 99+0.7a
4 2.0+0.3 ab 172+08a 53+£05a 9.7+0.8a
5 1.7+£02b 147+08b 3.8+£0.6b 8.7+0.5ab
7 07+02¢ 147+08b 25+£02¢ 7.1£0.4 be

10 0.5+0.2cd 13.2+0.7 be 25+02¢ 6.0+£04c

15 0.0+0.0d 9.1+0.6d 25+03¢ 32+0.4de

20 0.0+0.0d 6.9+ 0.6 de 0.6+£0.2d 24+03¢

25 0.0+0.0d 31+£05f 05+0.2d 08+02f

“ Mean = standard error (n = 20-23). Means within each column followed by the same letter(s) are not significantly different at 5%

level by LSD test.

BY)EIUE  EI R 8
1_[’“[7&';1?[ O PlEGE S [EH ’TE
e fl ﬂﬁﬂjlﬁ’%f =TGR R ]
3 k5 plag fpjli?:][jﬂ{ [ EFEE 0 T A T [fj
ef}ﬂﬁf;u[;{;ﬁf, e JI/;;K,J/Eéﬁgf o JETFE
Bl E %El J%EH%F:E;E[/~Q§7\??%fi = {7 F s
R TP s = e g L
""EI\TH%E FE e 5 f/ 3.6-73 f#
(r'ﬁﬁ)?m -22 ijﬁ (e H) o BB R e
3FI=E S U - TRl 2 S e
%HVWWWQ%%ﬁ@w%ﬁWﬂ’&ﬂ
0.8 ljfr[@ 1.4 ljﬁ s 1 EIEE2 EINJEHJ‘: ’
= I AP R A T PR E&MMJH
B A B o O AELIEE R 3 FE R
J%T fl o 7 120 3 FUEGH o (e ey
FUJHFE 75 BB R W[l i = = e
W2 04-12 ]Jrﬁ (3 2) -
POfE R/ ) \EDNIR U < BB TZAN
fl E ;Elﬂgg N ;Elﬂfg . EQF‘L';’)}%EI | %
fis 8 ) AESP) { v fE fE ALAEEAE 25 d %
ﬁﬂémﬁuuya&;}fs,ﬂ@rf £50.0 ~ 3.1+ 0.5 %
0.8 (G 1) o HIFH ¥, & [l ey = =

LEH f 1371 5d # Q28 & 826 ~ 28 &
30 [UgaHy o B TLE R B ] ] )
ié):iH l/,;&?nﬂg\f} Iﬂ r‘g_F TITENEH 3 4S5 d
e (B4 PRI 08 5 B 2.3 B2 2.2 6 o i
HHT J%fﬁ 3.8 FFE 3.5 ) o mE IR RS
R A B (R r’@f SR dH (B
Bl 4285 0.0 FF > R "B RN G2 EL 1.0 4) RS
R B o ORI T N D RS R
[ﬂ TEF S TEARE S dﬁﬂﬁﬁi (3.0 fb) » == e
G TEIER 1 dE 3 d&a%' (ﬁm 1.8 fr==1.7
) [ B B B o TR PSRRI RGP Ay
ENEE T E%ﬁ = E‘”ﬂ%;‘h 3AH % Q23 H)
1 dEf*'*l/ (0.7 #) > 5 d & b (0.0 #) > ﬁ
R R L R o B (B 3) -

SE
Price (1974) Fﬁjth =R N o e
e H[W & '@J lataGell EHEF
J” T ‘*Vﬁ EINARTERF K
BB EUNY B #Eijﬂ TGt
S RE AR J‘JEJFJPBH'S‘J‘J?“%T%{TE% IS -
Ea o (R PR © R (PSRN - T Fatiy
Fiit [ i o ] 55 A [ B B [ BT

—=



36 GBI Be2tw 1]

# 2. APEPIERCUET [l R Y

Table 2. Effect of food on the number of mature eggs in the ovaries of four eulophid wasps at different ages.

The average number of mature eggs in the ovaries

Female age (d)

Food 1 2 3 5
Hemiptarsenus varicornis
Honey 1.7£02b* 24+02b 23+£02b 1.7£02b
Host + honey * 85+15a 11.0+2.1a 11.5+1.6a 141+1.1a
Neochrysocharis formosa
Honey 114+14a 172+09a 159+0.7a 147+08a
Host + honey * 55+1.0b 80+12b 11.0+£1.5b 102+1.6a
Chrysoncharis pentheus
Honey 34020 62+0.7b 57+0.6b 38+0.6b
Host + honey * 73+06a 105+14a 106+13a 12.0+2.0a
Closterocerus okazakii
Honey 78+0.6a 84+04a 99+0.7b 87+05b
Host + honey * 8.1+12a 98+t1.6a 181+19a 213+2.0a

“ One pair of wasps was provided daily with 40-50 third instars of Liriomyza trifolii and honey at 25°C, 65-85% RH and a photope-
riod of 14L:10D. Eleven to seventeen replicates per treatment.

¥ One pair of wasps was provided daily with 40-50 third instars of Liriomyza sativae and honey at 25°C, 65-85% RH and a photope-
riod of 14L:10D. Nine to ten replicates per treatment.

* 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 3. Number of mature eggs in the ovaries of four eulophid wasps at different ages provided with both honey
and host after 25 days of host deprivation provided only honey.

The average number of mature eggs in the ovaries

Female age (d)  Hemiptarsenus varicornis© Neochrysocharis formosa”  Chrysoncharis pentheus®  Closterocerus okazakii’

26 00+£00b" 1.8+03b 0.7+£0.1b 1.0£02b
28 23+04a 1.7+£03b 23+0.7a 38+03a
30 22+04a 30+03a 0.0+0.0c 35+03a

“ One pair of wasps was provided daily with 40-50 third instars of Liriomyza trifolii and honey at 25°C, 65-85% RH and a photope-
riod of 14L:10D.

¥ One pair of wasps was provided daily with 40-50 third instars of Liriomyza sativae and honey at 25°C, 65-85% RH and a photope-
riod of 14L:10D.

* Mean = standard error (n = 15-42). Means within each column followed by the same letter(s) are not significantly different at 5%
level by LSD test.
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(Hymenoptera: Eulophidae). Formosan Entomol

28:277-291. (in Chinese with English abstract)
Chien, C. C. and S. C. Chang. 2008c. The influence of
storage temperature and duration on Chrysocharis

pentheus (Walker) (Hymenoptera: Eulophidae)
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Chien, C. C. and S. C. Chang. 2009a. Morphology and
life history of Closterocerus okazakii (Kamijo)

ﬁﬁl E';’Eij‘,ﬁ‘@:; d> ILIILEJ 1%
= 25d> ;I\-*/VPFI:’

[
VA

i 2

(Eulophidae). Formosan Entomol. 29:25-36. (in

B AR
l‘l d_)’ylj

NV P4 o Sugimoto et al. (1983)
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Chinese with English abstract)
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

NG g, Fg,l i
2004, 2005b) » H F= IR ] 0 fe] 5 R
E SRk i VD fol 4 F 8% (Chien & Chang
2008b, 2009b) o Tk 25°C TN o pUFEEIE- %
& [ EN FiE 3 210~ 213 ~243 & 242 %8 > p1TV
A2 G B 815287 8 2 31 £ o Closter
%]E“ | e F<l £ 172~ 125 %2 130 £ (Chien et al. (in Chinese with English abstract)
2004 ZOOSb; Chien & Chang 2008b, 2009b) - Chien, C. C. and S. C. Chang. 2010. The influence of
]'E H—LA%V ?EI T ? |§r #H fi'i[%}iEﬂJ‘: I storage temperature and duration on the fertil-
[@%r ;,E[ g5 20 d (% njr B! ik ity and host-killing capability of Closterocerus
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= 10d> cides on Closterocerus okazakii and Chrysoncha-
ris pentheus (Hymenoptera: Eulophidae), parasit-
oids of Liriomyza sativae (Diptera: Agromyzidae).
J. Taiwan Agric. Res. 60:185-196. (in Chinese

J/127%) HEr= 7Y
10d=2 15 d > & 2R e i E
%’329%’[ RN e 3 3
iy e P2 g
By

i E' ] & ¥ 71.6% (Chien ef al. 2005a,
DG with English abstract)

Chien, C. C. and S. C. Ku. 1996. Morphology, life his-
tory and reproductive ability of Liriomyza trifolii

J. Agric. Res. China 45:69-88. (in Chinese with
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2005c; Chien & Chang 2008c, 2010) °
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Chien, C. C. and S. C. Ku. 1998. The occurrence of Lir-

English abstract)
iomyza trifolii (Diptera: Agromyzidae) and its par-
asitoids on fields of Gerbera jamesonii. Chinese
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(Chien et al. 2007 Chien & Chang 2011)
Chien, C. C. and S. C. Ku. 2001a. Instar preference of
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five species of parasitoids of Liriomyza trifolii
(Hymenoptera: Eulophidae, Braconidae). Formo-
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Oosorption in Four Eulophid Wasps (Hymenoptera:
Eulophidae) Parasitic on Leafminers (Diptera:
Agromyzidae)

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

Abstract

Chien, C. C. and S. C. Chang. 2013. Oosorption in four eulophid wasps (Hymenoptera:
Eulophidae) parasitic on leafminers (Diptera: Agromyzidae). J. Taiwan Agric. Res.
62(1):32-39.

Four eulophid wasps, Hemiptarsenus varicornis (Girault), Neochrysocharis formosa
(Westwood), Chrysoncharis pentheus (Walker) and Closterocerus okazakii (Kamijo) are im-
portant native parasitoids of leafminers in Taiwan. The types of their oosorption and oogenesis
are similar. As these species were fed only on honey at 25°C, the average numbers of mature
eggs in their ovaries of 0-day-old female wasps were 0.5, 4.5, 0.0 and 4.3, respectively, in-
creased significantly in 1-day-old females, and reached the top at 2- or 3-day-old for 3 days,
being 2.0-2.4, 15.9-17.2, 5.3-6.2 and 8.7-9.9, respectively. However, the numbers decreased
to 1.7-0.0, 14.7-3.1, 3.8-0.5, and 7.1-0.8, respectively, from 5- or 7-day-old to 25-day-old
of the female age. As these four wasps were fed on honey only without host for 25 days, then
fed on host and honey for 3 or 5 days more, only 2.3-3.8 new mature eggs were found in their
ovaries. The results indicated that these four eulophid wasps could salvage nutrients in the
oocytes by oosorption to regulate their oviposition times during the absence of hosts, but this
strategy was not very effective. Therefore, to enhance the leafminers control efficacy of these
four eulophid wasps, the stable field conditions such as providing nectar food sources to pro-
long their longevity are suggested.

Key words: Oosorption, Hemiptarsenus varicornis, Neochrysocharis formosa, Chrysoncharis
pentheus, Closterocerus okazakii, Leafminers.
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