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K (37.6%) OFMPEHK (13.6%) LD EBE»-, RHRXCIEMMEE 8L 205, BEX TR H
shiz, IMERIBEHKX (25.6%) OAMNEHK (128%) LV EEICE» -7, EAXROH#, M, B UCEIROHIZE
5 EEgsh BRI, 2Rk 1586 H, 159.7 H, B & U0151.6 HAE, FHEHAMIz 220239 H, 226 H, B I Ur22.
5HEITH o7z b Y, AESHZEAANTHEZAWCTHEBTCE 52 &, AEYHHOELC X HESEGSEEICHEK
LTBY, X 2E02 3 25°COEERHOAPEHEIVEZ LI EBRHEL L ER ST,
F—J—F:aveVd, AIHEE, HE, fHt

Kitajima, H., Kan, E., and Makihara, H.: Rearing Larvae of the Swift Moth, Endoclita excrescens (Butler)
(Lepidoptera: Hepialidae), on an Artificial Diet. J. Jpn. For. Soc. 88: 192~196, 2006 Larvae of the swift moth
Endoclila excrescens (Butler) were reared on a commercial silkworm diet for 220 days under a long (LDT; 16 :8h
light/dark) or short (SDT ; 10 : 14 h light/dark) photoperiod at 25°C. Larvae pupated at a higher rate under LDT
(37.6%) than under SDT (13.6%). Both males and females pupated under LDT, while only male pupae were observed
under SDT. The emergence rate was higher under LDT (25.6%) than under SDT (12.8%). The mean duration of the
larval period of males and females under LDT and males under SDT was 158.6, 159.7, and 151.6 days, respectively. The
mean duration of the pupal stage of males and females under LDT and males under SDT was 23.9, 22.6, and 22.5 days,
respectively. These results indicate that pupating is related to photoperiod and that E. excrescens larvae can be reared

on a silkworm diet at 25°C under a photoperiod of 16 : 8 h of light/dark to obtain a high pupating rate.
Key words : artificial rearing, Endoclita excrescens, photoperiod, pupation
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2002a, b)o ZODFEFNCIIHEDBREIC H 5 BRBE» S F
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TEREBERZIEET GRAE - D ) B »T, 1997
FIH3HIIMLERICEREL C7C THREL TBW I
B 1 EEE, FE9 A 10 BicPHEERICTRE LT MR
RIEEE, BRERERLZBIENYFERT Y V7
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*EHED, EWNAI ST, RV By 7 (HE66
cmXFHE 3cm) NOEEATES L0 RcE W,
FNoDRY By I A>T %, I 10~14 H RS
15°C 2B FFETICEW IR, KIREIHT 27:05CE
BrSRE T 90 HIE (H+E, 1973) Ewiz, 20, Z
ne D% 15°C &L T i 10 HE, 20°C16 BERHHEE 8
FRRERE T (DLF, LD16:8 D &k 3 12KE T 3) 1210
HEDIEICE W CERIZEIS LTh» s, 25°C LD16:8 T
a7, MOMLEERL 2%, St (0.5 cmXx
25cmx0.2cm) -7 THEROFEBAALEE (V2 R
A MISIHARBETLEMB KWoigr XV 2y 7HOD
To kil HEEE, fkcgufuizB iz Ry
By THhORY L, HEBEE L, kB, #HERBEOML
HER) Sy 7ol B L-HORIHE Lz,

WHROFABRER 25°C L L, HEFMFELLTLDI6:8
(AT, EHRERET2) BLULDIO: 14 (BT, &
HXEESLT2) 2Bk, #hzhoHER ISR
% 125 iR IR D 7, &8, SRIOERTIE, &H
ERAEY ST L-HREBCEZBEADIAKTH -2
B, AXFTRIBEHEZEHERANIEY U HE L TR
L7z,

MR s -2 bg AN AFa—vr—2R
(75cmX5cmX1.8cm) Wwigibihd 2 25 a3+ 2> A
T, 2WshiH  CEMBBE L, 3EshiHE,» s iishh e S
LDEgAEWEST), Yvy—V (AE6cmXEHE 15
cm) WCHEHEET L7z, IRORRIChbE T, TAL
STIDVTALIEEK S g, F72I1ZE S 5mm O MR
o AR 1/4 5203 1/2%5 2Dk 5527, HH
DOREOWHER, BLUHESH LtANORTEE 3~4HZ
LRfTWRS S, WMEE 220 HE £ TRIB L,

FBHHIE Y v — LV OFTHA L THOHOWEROIEE
2ED, ZOHTILL 7, ERZBBICHEEOFR*E
Z1L, v Bbh-BEc3mtbeEIHREZL
7oo WL, v —L ORI KL, MEEEERHBIL
%, KEKTESEIARE R AN RY) HEESR (HE8
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cmXEFHE 13cm) KWANT, PHOEBFBLREUCHEXT
PeeFEHRE L2, UL, RKEOREEL / A% H
WTHIE L7z,

FERTRE T LsHR (BT, ETEhH &R
T5) i, HEK TR CHbETEEL CwizgHR U
T, REELSREFRELT 2) &, WLE, BIUIMEED
HEXBEOZOMEIZIZ, y*REZHV, BRECH
EOMAELEDORIZBWT, bB X UL L 72 EED
WA, AR, R ORTER, B L URESHESAB
3% ETOYHBEE I 2w Tid Tukey-Kramer % %
WTHEIKL, b L EEOREMHEE I D WTIE
Kruskal-Wallis 8 E 2 1T->72. HEXMEIZB T 2RI
SR OEEIZ DV TIE, Mann-Whitney @ U #E %21T-
720

III. #& ES

F- 1 WKHEHERER LIz, EUSHHOESGREHK,
HHXEDREL, ORRETEEE Aok hrol:
(x*W5E, x?=0.152, p>0.05), —7, Wit P L 7
R B L ORFESRICOWTHRHRERMTER AN
Joo WEEERE, EHEBEHXIDVEBCE P (x°
HRE © x?=18.901, »<0.05), EHX TiIiF{L L 7= 47 &
#HD 55015 [fE (31.9%) I FIIT L1225,
ZNTL R BIMEERRIRARXPEHX IV EECE P72
(x*1E © x2=6.601, p<0.05), %7z, & HRKX T
& B L - PUEPBRE S 2w, EHX TIREETE JiE
1Pt PbBE I n e, RIFbHRIZ, BEHK, SHRE
BIRIFELZY, HHROABERBILCEZ» o/ (x? HE,
x%=19.000, p»< 0.05),

#=-212, Wb - P L EERO SRR, AR, B
X U OFTAROFEEE R LT, SFSREEEEH
Ko, i, BXUCEHROMOBMTEEZRAOLER
o7z d (Tukey-Kramer ¥, »>0.05), Z{EEDLhH
HHZAEERSH 2L THEBC I D RELESDN

-1 BL3HEFHTCHELEZ2YE) FYROFRE
HiER

Development of Endoclita excrescens larvae reared under
a long (LD16 : 8) or short (LD10 : 14) photoperiod.

. Total Percentage*!
Photoperiod number Dead U o
liht/dark ead Unpupate )
(light/dark) oflarvae larvae larvae™ Pupae Adults
16:8h 125 40.0*0  22.4° 37.6% 25.62
(7 16.8, ¥ 20.8) (&' 14.4, % 11.2)
10:14h 125 40.8* 456 13.6" 12.8°
(7136, ¥ 0.0) (512.8, % 0.0)

*EEHRBIST T 2 B E, BRBNNLFOTIVT 7y M, 2 REK
BOTRBRKRSY TERENREDONL I L E2RT, P HERTEICEH
B FICEFEL ToizghR,

*1 Percentage for each category per total number of larvae. Within
columns, values followed by different lowercase letters are sig-
nificantly different at p =0.05 (x? test). *2 Unpupated larvae that were
alive when rearing was complete.
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£-2. BEZ2HEFHTCEHELZaYEY VRO
HUHR, AR, B X OB L 7o R O RTEE
Larval duration of pupated individuals, pupal duration,
and forewing length of Endoclita excrescens reared under
long (LD16 : 8) or short (LD10 : 14) photoperiods.

Photoperiod Sex Larval duration* Pupal duration* Adult forewing

(light/dark) © (days) (days) length* (mm)
Male 158.6+4.3" 23.9+0.3" 26.6+0.2¢

16 :8h (124-195, 21) (22-27, 18)  (24.7-28.5, 16)
Female 159.742.9° 22.6+0.5 30.040.8"

(135-195, 26) (19-25, 14)  (26.1-34.5, 12)
10:14h Male 151.6+4.9° 22.5+0.6% 27.4+0.3°

(112-190, 17) (18-27, 16)  (25.5-29.9, 14)

* P AR, () PIRRIME- KA, ERE, E% 5/NCF O
T7NVT7 7y biE, Tukey-Kramer #1128 W CTHEMRHK 5% THEZENE
Hohl:Z & xRT,

* Numbers indicate means+standard errors; the ranges and sample
sizes are shown in parentheses. Within columns, values followed by
different lowercase letters are significantly different at p=0.05
(Tukey-Kramer test).

g [ LD16:8
8 50 [ LD10:14
c
3
B 25
o
0
7 8 9 10 1" 12 13 14 15
Larval instar

B-1. avE ) rmerRe s HEEGETCHEL
7o & EOFMBRTRICHLE T IcEFEL Tw
T DSk S AR

Distribution of larval instar of Endoclita excrescens

that did not pupate at the end of the rearing under

long (LD16 : 8) or short (LD10 : 14) photoperiods.

7z FTz, WLIZRBHXOMEM CTIZEER 15 HEE T
W2, MHXOMETIZ 190 HE & TweEHB sz, HKi4E
R TIIFBER TR (220 HEH) TEBREs W a»roTz,
FENEAEE, RHXOH, M, BXOEHRXOHOMIZ
BEZIIAS N> (Tukey-Kramer ¥, p>0.05),

HEE RO RTAR I HREREIC B 2 FEEX A NE
o7z (Tukey-Kramer %, p>0.05), B2 H T H 5
Nz ko, FHYRARIHEL DO FBELoH
(Tukey-Kramer %, p<0.05), MMV OFHFTAE
bR O Z N (MRS, 1963 ; M : 37.67 mm, M :
4594 mm) & HEARTE» 5 72,

-1z, RIFYHEOFEER TR BT 2 LR R
L7zo RHXTIHEHEKRTROSHREH 10 s O E A H
b%hote, —H, MAROEERTROLHE X 12
FCHRRIEIHEML, RHRCEXTEEZKE ok
(Mann-Whitney @ U #5%E, U=473.5, p<0.01),

-2 1z, Wb L 72RO mi&hHiE R Lz, BEHKX
O, M, BLOEHRXOBDOWING 10 i TiFik L7
TEEPRLL <, INSOMTERRERAON KIS
(Kruskal-Wallis Of%€, H=3.817, p=0.148),
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£-3. HE2HREFHGTCHELLIYE) TYHOEH
b L 78R 81 2 BE BRIA D © Fe i i Hiis ~ i
K3 2FTOHE, BLORFEILSFICE T S
BHED & FEKRTROHBM~ARE T2 FTD
H#

Period from beginning of rearing to the last larval

ecdysis for pupated and unpupated larvae of Endoclita

excrescens reared under long (LDI16:8) or short
(LD10 : 14) photoperiods.
- *1 .
Developmental Photoperiod No. of Perlosl (days; start of
. Sex s rearing to last larval
stages (light/dark) individuals .
ecdysis)
Pupated 16 : 8h Male 21 110.7+£4.28 (74-146)
llz)irvae 16 : 8h Female 26 116.3+2.6% (98-151)
10:14h Male 17 117.5+4.2® (78-139)

Unpupated 16 :8h Undetermined 28 114.6+3.4* (78-153)
larvae*? 10 : 14h  Undetermined 57 156.7+4.6° (67-216)
HOpHE R, () PIEB/ME-RKR (. B 5 /NFEDT v
7 7y b, Tukey-Kramer #1255 W CEREK 5% THEAENRD &
Nl 2 ERIRT, 2 EHERTRICIbR I EFE L Tuicghil,
*! Numbers indicate means *+standard errors; the ranges are shown in
parentheses. Within columns, values followed by different lowercase
letters are significantly different at »=0.05 (Tukey-Kramer test).
*2 Unpupated larvae that were alive when rearing was complete.

75T
LD16:8: &

[ Lp1es: ¢
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Percentage
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Larval instar

K-2. ave) R ERL2HREEZHETCHEL
7z & & DIFAL U 7z (AR D B 4 i 3 AF
Distribution of the last larval instar of Endoclita
excrescens that were reared under long (LD16 : 8) or

short (LD10 : 14) photoperiods and pupated.
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TS E TORE, RHXORFESHIZ B 26
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B3 EEZR Ao o570 (Tukey-Kramer 3,
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