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< SUMMARY >

| 3EHE | D-02

Purpose &
Contents

This study was conducted to determine a suitable haemolymph for the
development of artificial eggs of Ooencyrtus nezarae Ishii (Hymenoptera:
Encyrtidae) that is a polyphagous egg parasitoid of various true bugs,
including ARipfortus pedestris (Fabricius) (Hemiptera: Alydidae), a major pest
of soybean and fruit trees. In addition, the immature development time and
the adult size of O. nezarae on artificial eggs were investigated.

Results

Polypropylene droplets (0.4 mm thick) were prepared to generate artificial
eggs. A total of 12 egg shells with a distance of 5 mm in between the
eggs were made in each bag-form using a metallic rod as a hemispherical
egg shell template (@22 mm x H 2.2 mm). Each egg shell then was filled
4 yl of artificial medium, after which the bag—form was sealed to create an
airtight bag (20 mm x 5 mm x 0.5 mm) isolated from outside pathogens.

The artificial medium as the complex component of nutrition for
development of parasitoid larvae, was used a haemolymph (40%) which
was extracted from the pupae of Antheraea pernyi a chicken yolk (20%), an
infant formula (30%), a Neosenheimer's salt solution (10%), and penicillin
(400units/ml) and streptomycin  (400units/ml) as antifungal and antibacterial
substances, respectively.

To determine the best types of haemolymph, we evaluated haemolymphs
from four insect species, the pupae of Antheraca permyi the pupae of
Caligula japonica, the last instar larvae of Tenebrio molfitor, and the last
instar nymphs of Rjpfortus pedestris. The haemolymph of A. pemyi pupae
was found to be most suitable for artificial eggs for the complete
development of O. nezarae.

Among 764 parasitoid eggs laid in artificial eggs, 49.2% successfully
developed to adult parasitoids. The developmental time in artificial eggs was
delayed by 3-5 days relative to that observed in natural host eggs.
Nevertheless, the emergence rate from first instar larva reached 93%, and
the lengths of hind tibia did not differ between adults from artificial and
natural host eggs, suggesting that the emerged parasitoids were of equal
guality as one developed in natural host eggs. Moreover, new generations
that emerged from artificial eggs reproduced on all egg types offered (either
natural or artificial eggs).

None of the ingredients that must be considered for mass rearing of egg
parasitoids, required for use of artificial eggs are more expensive than those
needed when using refrigerated host eggs.

Expected
Contribution

The results of this experiment provide a new model of /n—-vifro mass rearing
of O nezarae able to produce parasitoids suitable for the biological control
of R pedesitris under field conditions.

Keywords

Ooencyrius nezarae | mass-rearing | true bug | egg parasitoid | artificial egg
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1986; Kono, 1989)
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Ao 4y AS(Theramoto and Nagi, 1983; Honda,
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O Fol HAst= w=dlAF+= el oF 20 Fo] ¢4 e (Kang et al, 2003), 53] 3
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Y}y B 3% (Han and Choi, 1988)
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F2 SVES dAFEEUTF A, AdAadrl=dA), sogsvs e =dA))e] 97t
71 Agar =713 dS(Lee et al., 2001)

[=dAF e & 788 &24F5F4]

O 97455 (Ooencyrtus nezarae)> T3 = 2 H-(A3h, AR Wi )9 a5l o9
EAUAF 2745 (egg parasitoid) !
- A5 Faeivl e 8l =9 A (Riptortus pedestris), Anacanthocoris concoloratus, ¥+

Y =HM(A  sordidus), A=>=HAN(Chauliops fllax), A Z7HA388]=dA

(Cletus punctiger), C. rusticus, OLEL—’F?% =¥ A (Dolycoris baccarum), 71vFo]%s

== MW (Eysarcoris guttiger), 3 88|2l =AW (Homoeocerus unipunctatus),
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o] F EAA AAH (2005 9¥)ste] 20061 WD = EntocareAloll A o @FAFS-ol A 33}
Ackal AN A AdEslele] AME T IUME S(FESAHARE FAE 5
£ B4 HE BaA 2007)
- FAREQ FAAUAAE=EE (Ooencyrtus kuvanae)S- elubel 2 AR E¥3la, EPPO A
22 WA EZ(EPPO List of Biological Control Agents, 2014)d SA1¥ ZFo]w, 1922
ARY vl (Lymantria dispar) WAES2 A ZEZ2Hl7]o) 2791

257, Aol 27|28, FRAtE AR ZEvE -Adoly oA HANEFOR AL

[47FFE AFTAS]

O A= FogMrd e =dAle] g stetel d745FHe] 45 AU in vitrool A <l
TR o]gsle] AFS3SE A3 Cow milk (25%) + chicken egg yolk (25%) + o &4
EZ(B0%)ANA 18 o AEE 85.0%, HEH AEE 725%°] A= (Takasu and Yagi, 1992)

O olggoloM=  in wvitrodlA Q¥ E JAFWMAE  o]&ste] WUHF I
Thaumetopoea pityocampa® 718%-2 Ooencyrtus pityocampaeS A3+ A3l 5ubg] 9
Aes A2 & AY(Masutti et al., 1993)
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42.1% ©]a(Lee and Lee, 1994)
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(E2HZ3H), (E)-2-hexenyl(£)-2-hexenoate (E2HEZ2H), tetradecyl isobutyrate (T1)¢] 1:1:1

ZFollA dZsFEe] Fdds &< (Huh et al, 2008)
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O ZF A= 19709 ZuHEE olFey} A FHIA| S o] &5te] AR Trchogrammas)
] S

- egg-cardsE WIRO® g Al Zleo] JEHEH AL, 19959l ¥5F egg-cards®]
N FAAS 95 Asst 7)1 A7 A A o2 AZE LS (Liu et al, 1988)
1990t $4ke]]l Guangzhou$}t Beijingoll 2709 Q1343 AAe}elS zh=(Wang et al.,
2014)
1990 d el in vitroZ A+5¥ &7 X8-S Asian corn borer 2 cotton bollworm= A3}
71 98] 150,000hao] Z2* WAFE (Wang, 2001)
- Trichogramma=in vitro® AFE A4 AEolwA &5 WAld tiskoz o]&
HA) 7] 88
- AFLE o) &3 Trichogramma®l WA (T dendrolimi 2 T. chilonis)®] = &
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2. 471X 252 EZE 0|38 A3HIX|ofA LdZAESFHol Lot I U
No. No. Period from No. Period of No.
Haemolymph eggs larvae egg to larva pupae pupal stage adults
(%) (Mean + SE) (%) (Mean + SE) (%)
Pupae of 75 57 21.40 + 1.20a 5 6.8 £ 0.74a 5
Caligula japonica (76.0%) (6.7%) (6.7%)
Pupae of 113 65 10.11 + 2.14b 18 6.5 £ 0.99a 18
Antheraea pernyi (57.5%) (15.9%) (15.9%)
Last instar larvae of 3 0 ¢ Not hatched.
Tenebrio molitor
Last instar nymphs of 0 - % No ovicidal behaviors observed.
Riptortus pedestris
¥ HtestE 0l 8¢8 SAHAE Zd1 RE7[ZM FelXE &el(p>0.05).
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FTEHo] abehs Bete] 20m= FAR &S AP ALEE S
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