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Abstract: This study was conducted to investigate the biological characteristics of
Phanuromyia ricaniae (Hemiptera: Platygastroidea), an egg parasitoid of Ricania sp.
(Hemiptera: Ricaniidae) as a biological control agent to control Ricania sublimata.
The developmental period of P ricaniae was 3.8 days for eggs, 11.1 days for larvae,
and 16.3 days for pupae at 25°C, and 3.4 days for eggs, 7.8 days for larvae, and 15.3
days for pupae at 30°C. Except for the larval stage, the developmental periods were
not significantly different, but the egg-to-pupa period at 30°C was significantly shorter
than that at 25°C. P ricaniae emerged at the photophase in 24 hours, but not at the
scotophase. A higher emergence rate (34.5%) was seen from 10:00 to 12:00 after the
lights were turned. The female-to-male ratio of P ricaniae was 3:1. The longevity of P
ricaniae adults was 49.0 days for females and 44.0 days for males at 20°C, 27.6 days
for females and 28.4 days for males at 25°C, and 18 days for females and 14.0 days for
males at 30°C. Its longevity at a low temperature (20°C) was longer than that at higher
temperatures (25 and 30°C). Adult females laid eggs during all days except from 00:00-
02:00 (scotophase time). The ovipositional distribution rate was 26.1% from 20:00 to
22:00, which was the peak, and the next peak was 15.7% at 10:00 to 12:00. P, ricaniae
showed arrhenotokous parthenogenesis in which unfertilized eggs develop into males.
Therefore, the results suggest that P ricaniae may be a biological control agent for R.
sublimata.
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312 ™ (Meehl et al. 2007), &3] 27Nl 0] (Ricania
shantungensis)> 2| T 2R E 2 FY=o] -2
Hehe] F&El ol E 7|A= oS F Shelth(Lee et
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SAT}H(Choi et al. 2017).
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Table 1. Developmental period (days, mean+SD) of the eggs, larvae, and pupae of Phanuromyia ricaniae at two different constant tem-

peratures
Developmental period (days, mean £ SD)
Tforg)p. Total
Egg Larva Pupa
25 3.8x1.1(11) 1M1.1+£2.8(12) 16.3£1.915) 31.2+£6.30(11)
30 3.4+14(28)™ 78+1.9(30)** 15.3+£2.3(18)" 26.5+6.01 (18)**

(): Number of individuals observed.

- Two temperature t-test ("°, not significant; **, highly significantly different).
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Fig. 1. Circadian rhythm of adult emergence of Phanuromyia ricaniae at a 16L : 8D photoperiod (N =87).
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2|7 A&FRE & 4A17F o]Ujofl s0% ool $-2E sl
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© 2 BIE| Tt (Park et al. 1999). WEbA 7| AH 70| &
T2 = Yo H|F = & AXME Aoskar Fke] o]

)
L R o] 2 9P

= nXoal oF AAH
(Flanders 1929), 't 71887 w2 24 Azl ¢

Sahe e Kol i Ao Hehgtk 55 vtk 4
2

=)

Male (3) Female (9)

Fig. 2. Sex ratio (%) of Phanuromyia ricaniae (N = 20).
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Fig. 3. Age-specific survivorship and fecundity of Phanuromyia ricaniae at three different constant temperatures.
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Table 2. Adult longevity and fecundity of Phnuromyia ricaniae at
three different constant temperatures

Longevity (days, mean+ SD)

Temp. Fecundity
(°C) Male Fernale (days, mean+SD)
20 44.0£2.9(7)a* 49.0x16(17) a 20.4+£2.6(9) ab
25 284+26(15)b  276+25(B)b 23.2+2.1(6)a
30 14.0+£05(7) c 18.0+0.8(17) c 144+29(0B)b

(): Number of individuals observed.
*: Means followed by the same letter within a column are not significantly
differernt (p=0.05, Tukey's studentized range test)

230, 20°CoNA 192902 714 7) Akt 717¢
AT, Lo} BT Al A HolAle TS
B9tk (longevity of male: F»5=44.77, p=0.0001, female:
Fa36=151.66, p=0.0001, fecundity: Fs 17 =2.39, p=0.1219)

(Table 2, Fig. 3).
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Fig. 4. Circadian rhythm of adult oviposition of Phanuromyia ricaniae at a 16L : 8D photoperiod (N = 13).

Table 3. Gender ratio of offspring emerged from unfertilized eggs
of Phanurumyia ricaniae

Gender (%)
Temp. (°C) N
Female Male
25 20 0 100
N: Number of individuals observed
B2 ZPgollA AHE 2415 AlJstals g Aol A
Abteleieh. R0 Algh2 Eo] AA Sl W 7171 Al
Zhdjel] o]0l Fck, Abgkr} 71 fea% AR 25 9
AFE 114 Abe]2 26.1%F 2HA[SHR L, 71 e o2 @
A 104014 AL Alo] R 15.7% 2 ZATE] ME]'(Fig. 4).
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3 QoA Lhe Ahe e B 571 ArsHs Thel )

o
do 3 o

SFRT. o] 217t A A2 AEAHOIY T ostriniae 52| &
FollA 2& ABAitst= &84 (Jung et al. 2005)7
ARG 7= A

ol & dAFolA 2N F] FE AFE
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oA Grfuju] EAE o] 7)Y A o] ZAbE| o] Erfjmln|
SEH| tiFAa2 -8 2N Eo] FA7t
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£ Bt ofF F G mn| S o] «3h= Eol AA
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o] 71 & AIZE 10:00~12:00 AFO] AT (34.5%),
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(00:00~08:00) A= A5 = fo}ch= A= =
2] okt Ioluin g AF2] dHl= Aol 75.8%,

F710] 242% 2 ¢4 HE2 oF 3: 10Ut AF9] 1
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