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Hidn o BEECDEDTE B AR ER LS - BURTEDL COo FRFERE R E/ N 16 min -

BT ¢ 415K (Corcyra cephalonica) ~ CO R ~ H ~ FETIR ~ BR(L

*EN/EE © E-mail: scchen@niu.edu.tw

99



AR S KSR ( Corcyra cephalonica (Stainton) ) ey ~ FEUT BRI LRIy 2

Research Note

Effects of Carbon Dioxide Anesthesia on
Longevity, Fecundity, and Hatchability of the Rice
Moth, Corcyra cephalonica (Stainton)

Sheng-Chih Ou-Yang!, Su-Chiung Chen?”

National Taiwan Museum
Department of Horticulture, National Ilan University

Abstract

In the present paper, Rice moth (Corcyra cephalonica (Stainton)) eggs were reared into
the wide mouthed jars containing crushed brown rice, and place them in a growth chamber at
30 £ 1°C,70 = 5% RH, with a 12L:12D photoperiod (The light was turned on at 06:00 and was
off at 18:00) for rearing multiple generations. Selected female and male moths within 20 hours
of emergence, and exposed them to carbon dioxide anesthesia for 0 (unanaesthetized), 2, 4, 8,
16, 32, and 64 minutes for 7 treatments. Then a pair of the rice moths were confined together
for single pairing, and placed in the growth chamber. The influence of carbon dioxide anesthesia
on longevity, fecundity, and hatchability of C. cephalonica was investigated. The results
indicate that the average longevity of male moth in the unanaesthetized group was 14.2 £+ 0.8
days, while that of female moth was 8.6 &+ 0.4 days. The average fecundity and hatchability of
female moth in the unanaesthetized group were 421.8 +23.2 eggs and 67.1 &+ 9.0%, respectively.
The C. cephalonica were exposed to carbon dioxide anesthesia within 16 minutes caused almost
no effect on longevity, fecundity, and hatchability. While at 32 and 64 minutes of carbon dioxide
anesthesia, even though the longevity of male moth had no significant effect, however female
moth’s longevity would be extended, and the fecundity and hatchability of female moth were
significantly reduced. Therefore, the exposed time of this species using carbon dioxide

anesthesia should be less than 16 minutes.

Keywords: Rice moth (Corcyra cephalonica), carbon dioxide anesthesia, longevity, fecundity

and hatchability.
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&/ bhRimir e kR ( Corcyra cephalonica (Stainton) ) ey ~ & W& FINH EERAYES2E

Y =
fils W H ( Lepidoptera ) &7} ( Pyralidae ) AY4[ K &Rk ( Corcyra cephalonica
(Stainton )) » BERE 4 1E F L HEATREEY) K1 LB IR E 2 - HAE K 60 fEzrE
PERD 15 FEF M REAEY AR 2 1 (factitious host ) » AN A MBUR 4R @ik R £ 27 T
(Manjunath, 2013 ) ; TR E B AN EIEIRAR U EF 424 ( Trichogramma spp. ) ( Flander,
1929; [ K235 > 1948 5 Rasool eral,, 2018 ) ~ /N2l NE## ( Apanteles plutellae Kurdj. ) ( F
0 1972) ~ MIEEEFER (Mallada basalis (Walker)) SEAVV7GaTE P HIRE R > 2
RAER BB BTN KA £ - (B BEBER TIRAELE I BEHRES
SIRFIEEOIRE - DIETE A » S (1993) B EsRIMR R B R el g 7 vk 2 ot
DR DB R O TR A S SR VU R O it 75 =X R e (R Ay 25 7 - e (2016)
RIlEE B — T BRI A ERATH 7705 - SEPHERRI A CO2 3-5 Jpfas SISk #0817
FIR e P ZEINEE » 77 1 min REUR(E AT EERR A TR AN - DRI TREKR
=EEIVRIITEK -
(EEEL R RIER R - B2 E N E R R IR Bt B a EWIRNE 7% - DT
HERHVER S AR o FEAHRE SORR P i B PR 504 R EOR/2 A0 ~ B CO2 BRI
(Loruetal., 2010 ) - HAEQR S A 8 5 W08 Ry 2 B AMERVIMBRR T - ¥ F s dmds
INMEHIREC ST RS 5 408 P AR e At 11 AR RS S st B e 2 - H SR TR A
BT (HGIRKPEEAEEE (Bombus occidentalis ) TEIRA TS558 E) [F] SiAEEE
&IEE ] (Wilson et al., 2006 ) ©
{55 F Z B s A B2 R 7772 > B B P R PRI A 2 B il R P RE A = R B Tk
K KRR - (Rl Ratterman (2003 ) BrEE(E/NUE BB ARE KRR - ROK B4
KB EITEESBRAMERAEE » BRI R/ NS ( Drosophila ) &R 2 AIREEEAL
R o HRAT B BN _ETPRHY R B/K RIS - EEHE NRRASRARTT Ry 28

a2 (Artiss and Hughes, 2007 ) -
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{55 FH — S ALhRRRET B H s FAE 1920 FAREALCH: (Willis, 1925) - B2 —EAR
FTPRRYIRELR RS (8 T AL AR NIRRT - ARSI R R A
B TR MRS - AT abhE s R R — S bh() T sefr &S [
DEJRFElTE S (Artiss and Hughes, 2007 ) ©

BEZRANIEL » Strongetal. (1968) {EEHERZENEH 6 M AR E S - [ CO: il
PUEEEF I BHIR, - 28 AZE VR A ICE VRS - 5R5F (2012) AIZEHH—1ER
W5 B EL SR Y R (RS B AUS S A A M B F 2= LAYIRSL 88 (Helicoverpa
armigera > BIfE$5ERIL) 4hEafi= 84l ( Drosophila (Sophophora) melanogaster) Ji% &
—HIF A CO, B 2FHBIZZAVEIERRE - S 28 CO I N ERIVELRE - ST
ERHRIE N BAEFE/ N HBESME - AR EREIEICREIREOET TR -
o O AR A AR - B B 5 ] C O IR RICHEK » o B AR L T i SRS 2 5 i AN A e
R KW ERE S SRR Nt At H g% -

B ~ MRS A

— ~ sl BB A

RSB FHIISREE ( Corcyra cephalonica (Stainton) ) i H Z/EMEZREATERT (5
2 EMEAEIIZERT ) > B AR R ES (2019) > SEi 500 FEErREINKL - BACEELY
120 g FERI A S K Y BE 38 S L3 ( Mason Jar » (IR 7.5 cm > 55 15.5 cm > 258 980 ml)
o 3 G R FEA SR Y B B R ET L1 > MR BRI (30 £ 1°C - 70 £ 5% RH >
12L : 12D > AM6 : 00 B} » PM 18 : 00 ke ) AERAg+ BAEEEHEEAZ &ARH
% -
= R S - UV E A LR

fik Strong et al. (1968) 7772 » KLU 20 /N PIRIS RGBSR AT - 53 BIRA
A & 980 ml AYEEREREE (I » BRI EHAAIHE A COo S #0878 A — S Lok
B HSNE DA R AL BB LS 1 G e dfome ! » sl o0 By O CORIWRIE ) ~ 2~ 4~
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“EHLIRREEI RS, (Corcyra cephalonica (Stainton) ) iy - FEGNRAINFLAH

816~ 32~ 64 srgEdt 7 fd - ANRFFRBEIRAVME - HEHE 1 &HCA 180 ml EIHHEH
(MOEAL 6.5 cm » JRERELE S em ~ 15 7 em) WE—HCHS > DGRBS @EEHEM
CIG RG4St iz - TR AT DR IR RAG T - BRI e 55t 30 ¥ -

T HBZAECRE ~ HERAY SRy 35 48R Ot CRITEL Y - B h e i I A2
PR H e Tz 4B A B+ [RIHRr 2R ] DU [ el 2 s S B (o I P 2y DI A 22 DO iR
ot sT A H ZE U E AN B > PEEAE COo R IR - BIS IR SRIEkHY Z5am
FEUNEM bR 2 2

\

— ~ iR A S A R

CO; i T RS E AV B 1 H R sH Ay B ES 115y 14.2
T 0.8 K HEMEAIR 8.6 + 0.4 K » SRR EIAHAY P H Sl /it 13.1-16.2 K » HEdRAI S
8.6-13.4 KX - R[IE5 R HIAH Ak V-t 35 an B LLMERR & - ELEE S A BB G ~FEE
AR AR 16 min 4H B feHY 32 min HfEARIEMEZZSE - 1fi 16 min ZHHTRIRINE 2 ~
64 min 4HFEABAE MR » (EORINIF A AR [EIHF [ 4H PR 72 52 - ZE MR
B I B R - Bl ROV 64 min 4HEIARIEMEAE SR - H NG
32min 45 (Fdn 11.1 £ 0.7 K) MEBEMAR - giAEPEZa S - L, COz i
W 64 min trARIIERE A - (HIMENRACHIEREEHE 32 min A1 64 min ST &3 R 55 -

HEZAR LA CO2 BRI ESani B - {H Brooks (1957, 1965) 5 E
Wik (Blattella germanica » R1{EEIIREL ) 5 &aFFAEREEE 3 /i SRE CO2 B R REY -
LT IRAH 4R R R 1] (14-53% ) FIERpKERssan o MEZR B alsBat i 7 U A R
ANTE] o A i P e BERGR ] 7 AR M 55 e U S SRAR AT

Sherman (1953) @ zRBHLL CO; it b G SR E il ( Ceratitis capitata ) & {H K ERHY
LTI - Parkman and Pienkowski ( 1991 ) $RZBIENBEEME ( Liriomyza trifolii ) I

g2 77 AIEREE N 100% CO21 ~ 1.5 ~ 2 ~ 4 73§f% » {EZM NEEL 24 /NIFIVSE T2 > (K7 Ky
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21 £ 42%~42 + 48%~42 1 48% ~ 83 1 6.8% > HIBLHAIET K By 0% » AN i
¥ 4min &5 0 AIFT L~ 1.5~ 2 min $HEERAE MRS AE - HELL COo 2 iR 4 min HY
SECHAR - IS HAE R B A K -
FHIEERTAT > BL COo RIS MR ERER AR Y Bl Edas o > REFIFEIAE 16min DA S es2 28 >
{EURRBREHRFFETAE £ 22 32 min A1 64 min > i ~ BESFESE VS BRI AR HH - HEd
ST IS AR E A2 5 - (B S R R

2% 1. CO i Bt [ R SRk as a5 2
Table 1. Effects of CO» anesthesia on longevity of rice moth (Corcyra cephalonica)

Anesthesia Longevity (Mean * SE, days)'
time (min.) Male Female
0 14.2 + 0.8abc 8.6 £0.4c
2 15.4 +0.7ab 9.6 £ 0.4bc
4 14.3 + 0.6abc 8.9+ 0.4c
8 13.8 + 0.6bc 8.8+ 0.5¢
16 13.1+0.7¢ 9.5+ 0.4c
32 16.2+0.9a 11.1 £0.7b
64 15.5+0.8ab 13.4+£0.8a

1. Means followed by different letters within the same column are significantly different at p <0.05, by
Duncan’s new multiple range test.
2. Each test estimated with 30 pairs.

T ORI R O E AN LR R

CO: Jfit et e S o [ SR 2 N B A LR AV B2 2EA0 55 2 L rp R R A A ek 22 U
P 421.8 £ 232 i 0 BABRAHAVMERZETIE MY 216.6-437.6 fi - HAPEINE K
/DHTETREE 64 min 44(216.6 £ 18.4 % ) > Z/DAYRIEREE 32 min 4H(318.9  20.3 ¥ )>
IEE W 4H 5 At B EA 25 S B e e AP AR B M 52 BE NS U & A 25 YT 2 min 4H(437.6
* 26.3 fir) Bl 16 min 4 (368.0 + 24.4 i) RMIAREEEMAZRATE - BIEWHEE T BIELi

%0~ 4~ 8 min 4HRMEATE AT o

F# 2 ATA0 - RREFAR SR AT OV LT B 67.1 £ 9.0% » & aXBnsaAy N

BRI 4.2-67.1% » WA b4 o 25 ol e [ 0 T A6 - AR 4 A A B R B 2~ 4~

8 ~ 16 min dH[EHERAE 72 BT AE - $5EH 60% - BRI 32 min ZHAVIFLAR[FE 37.0 £
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10.6% - THEEE 64 min 4HAYIHEARER 4.2 £ 3 2% » BEHASHBRARIAEZE =
5@\ o

Lum and Flaherty (1972) 54 P CO: iR A RBHYEI R ( Plodia interpunctella -
RUENEERIE ) MEl 60 min » 72 UNEERN LA GBI < {2 Hopper (1970) FRZELL
CO il 78R EWE ( Ceratitis capitata) 15 min N » A& B ZE NERIPE LR
TR 30 min RIfEEE 8.5 KON HIFFLAFE 2 82.4% o HBIAGERSE RN 16 min NAYZE
O AR LR e e 2 EJRRBEIERE B 32 min H1 64 min 4F HIIEASERE (& > 45 AR

PRI Az %81 Brooks (1965) FraitfE Bk ( Blattella germanica » BIFEEERHE ) 5
&a/ AR EE 3 min GRE CO H 2 gV E L EE DL Perronetal. (1972)
SRELLL COo JRREFMIIY LAY S5 S0 15 min » 45 Sl e st BURY > ELRRER (2 PR M e
TE e (E PR Shr HEERAY 2 NECRII (LR B s 2 - (E o5 SRR 1S
min 7 2 OESIEEAE » FIEBLATHER G FAE]

FHIEEATRT > DL CO2 JRRERS MR SR i e DN E AN L% - RIS EIAE 16 min DA
AR A2 - (BRI R A & 2 32 min AN R/ » EEEHF R 2 64 min I -
FE USRI LA e B TR

2% 2. CO il et [ S R SRk N AT bR 2
Table 2. Effects of CO» anesthesia on fecundity and hatchability of rice moth (Corcyra

cephalonica)
Anesthesia Fecundit o
time (min.) (No. of eggs / gemale)1 Hatchability (%)

0 421.8 £23.2ab 67.1 £9.0a

2 437.6 +26.3a 64.5 £ 10.9ab

4 395.5+17.0ab 60.2 £ 10.7ab

8 420.2 £ 19.5ab 61.8 £9.1ab

16 368.0 = 24.4b 60.6 £ 7.7ab

32 318.9 £20.3¢c 37.0 £ 10.6b

64 216.6 + 18.4d 42+32c

1. Means followed by different letters within the same column are significantly different at p <0.05, by
Duncan’ s new multiple range test
2. Each test estimated with 30 pairs.
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%‘%n

SISKeREE Ryt U AR E e EE RN KRS RHT T (EREEEEHE
StBaaiE o Ry WP CAYME - AL - SERR R CO2 IR ER » DA(EE
HIC B R AU O S « (AGABRAE SR, » fREGR 2 RS - MR OV ERII L > DL
T EALBRRREE 16 min DANER A MR - T RRIEIF TGS 32 min A1 64 min B > IS an

MR o (MRS IARIE R 1T 7S UN & B LR AN TR -
SR
FIEES ~ HHfl ~ fuI58E - 1972 < /N2ik/ )R #4 ( Apanteles plutellae Kurdj. ) 5/ \32ik( Plutella
xylostellaL.) kzfMK&kidk (Corcyracephalonica Staint) ZF4E M 2 W5% - tEY)IReEER
e 14: 125-128 -
ST 0 1993 o SISRERIRET B R IR A e - PR R 131 9-15
P ~ SR - ot - RIER - TREA - MU - 2016 - —FRIEDRIERER TR

S o S$IHELF] 201210138981.7 - $HELNE%E CN 102652504 B -

SRAKEE ~ JREM - GRE RALHA - FBTT ¢ 2012 o —TERIEEHE FLARAVIRIFAEE o 5

B2 201010196623.2 - #2455 CN 101856010 B -

PR<EE - A - 1948 o JREGUNZT Az N TBFE ROEa 0k o HEESE 2:21-36 -
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