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Abstract: The mass-rearing system for Neodryinus typhlocybae as a biological control
agent of Metcalfa pruinosa was established. Depending on the density of host nymphs
and plants, the average number of cocoons produced by the parasitoids was 5-8 and
70-150 cocoons per leaf and sapling of mulberry, respectively. There is a significant
difference in cocoon length between females (6.10-6.46 mm) and males (4.20-4.62 mm).
Sex determination of cocoons before emergence will be helpful for efficiently releasing
this parasitoid in fields. The parasitic rate of N. typhlocybae at the semi-field condition
was on average 13-17%.The release number of this parasitoid did not affect parasitism.
Nevertheless, the population growth rate of M. pruinosa was reduced by increasing
the release number of N. typhlocybae.The parasitoid offspring’s sex and bivoltine were
influenced by the host age. On young host nymphs, the bivoltine portion of parasitoid
increased. When parasitized on 4" or 5™ nymphs, the offspring’s female ratio of N.
typhlocybae increased. This result may be useful for potentially controlling mass rearing
production of parasitoid.
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Mass rearing system for N. typhlocybae
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Fig. 1. Photos showing the preparation of facilities and planting of host plants for mass rearing of Neodryinus typhlocybae. (A) Net house, (B)
glasshouse, (C) Morus alba(Mulberry), (D) Aesculus hippocastanum (Horse chestnut), and (E) Aralia elata (Japanese angelica tree).
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Mass rearing system for N. typhlocybae

Fig. 2. Photos showing the field collection and inoculation of Metcalfa pruinosa nymphs into mass rearing facilities. M. pruinosa nymphs on
(A) horse chestnut and (B) Japanese angelica. (C) M. pruinosa inoculated in the rearing facility.

Fig. 3. Photos showing a (A) female and (B) male Neodryinus typhlocybae released, and (C) a nymph of Metcalfa pruinosa feeding on fe-

male N. typhlocybae.
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Fig. 4. Photos showing (A) M. pruinosa nymph with thylacium (abdominal sac) parasitized by N. typhlocybae, (B) silky cocoon, and (C) co-

coons fixed on the underside of the leaf.

Fig. 5. Photos showing harvesting and overwintering processes of Neodryinus typhlocybae cocoons. (A) Removing leaves with cocoons, (B)
cocoons are cut out of the leaves and placed in a ventilated plastic box. (C) The plastic container was kept in shadow outdoors for overwin-
tering.
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Mass rearing system for N. typhlocybae

Table 1. Cocoon production by different indoor mass rearing systems of Neodryinus typhlocybae

Total No. of

No. of cocoons

Mass rearing facilities N. typhlocybae released (mean + SE) (max.) T%f(lz!)\looﬁsd
(Total No. of sampling) o house
Female Male per leaf per sapling P
Net house A (16) 80 350 6.1+0.35(31) 101.7 £32.63 (280) 1,627
Net house B (26) 80 350 6.3+£0.22 (25) 113.4£19.19(333) 2,949
Glass house A (23) 80 250 76+0.33(60) 148.4+19.49(319) 3,811
Glass house B (16) 80 250 4.9+£0.44(53) 68.4+19.78(249) 1,147
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3’811 HME} (Table 1_)' e q = ﬂ H ﬂ = ] = o= EH length(?) length(3) width(?) width(g) |length(?) length(8) width(®) width(d)
%:—Z_A]Z]-A Oﬂ Eq-g. X}O]Eq—l—_ %_ "1}\] A ]’H ]Xﬁﬂcﬂ 3 Indoor rearing Outdoor
L J|ZAI1R2 0] 1] 21073-] 1 e=ie)|
= 15422 Wie] mh Aol o= Helth 5 Fig. 6. Comparison of female and male Neodryinus typhlocybae
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o] It (Mazzon et al. 2001). ©]2|3F ©]3H]-2 ZFAA E]
ofl A ulj-¢- ThFStAl vrebtal IR o3& A4St
et 9]l ofA7tA] ERsith & AelAds Av
Y HAE-E 7150 vl g7t 2~39 oF 5L of 7
A5t o|3Hd FA| ] Hl-&o] FUFH O, 4~57 oFFll

7128 Al o]3Hd HlE-2 A5 Yol o dabd Al
AA Hl-go] F7Fok= A¥FS B ATH(Fig. 7). Mazzon et al.
(2001)°] F7H] Al A (5] 46~47% Ato]) 7t Aud
SIHAE AL o] F -3kt A=At o] AHlE AR A
Mol A FARA S B A 719 H]go] AA]5] &3k
o o|aby Bl L A9 Tt 2o E H Gt Shr]Rt A1
O &2 AitEl= YA Al 2lo] 7159 @71 e
Aol & o glleh. Aol AAI5HA] FAATE 2 Aol
M AGHHHAE ] tfgrts AAE F55hH=
A 715-9] G719t T §lo] d

S729] Hl.go] gto] 3 &

Olv
N%

0l

Table 2. Parasitism (%) of Neodryinus typhlocybae in relation to the different number of released of Metcalfa pruinosa

Neodryinus typhlocybae

Total release No. Total No. of

Metcalfa pruinosa

Parasitic rate (%)? Population growth rate (r)°

(female : male) host per net cage

12(4:8) 300 13.0+4.1° -0.013+£0.01°

6(2:4) 300 13.3+9.6° 0.030+0.02%

3(1:2) 300 17.0£10.4° 0.040+0.01%

0(No release) 300 0.0+£0.0° 0.043+0.00°
F Fss=1.015 Fis=4.654
p 0.435 0.036

“Means with different letters within a column indicate significant (p<0.05) among different release ratio (One-way ANOVA, post hoc tests by Tukey's HSD test

in IBM SPSS statistics 22).
®Population growth rate, r=In (Nx:1/Nx) /t

(Nx=the population size at time x, N1 =population size at time x+1, t=the difference in days between time x+1 and x)
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