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Effects of Photoperiod on the Induction of Diapause, the Live Weight
of Emerging Adult and the Duration of Development of Three
Species of Aphidophagous Coccinellids (Coleoptera, Coccinellidae)

Shun-ei Kawaucur: Biological Labolatoly, Kurume University,
Mii-machi, Kurume, Fukuoka, 830 Japan

Abstract Effects of photoperiod on the induction of diapause, the live weight of
emerging adult and the duration of development of Coccinella septempunctata brucki
MULSANT, Propylea japonica (THUNBERG) and Scymuns (Neopullus) hoffimanni
WesE were studied. The adult body weight at emergence of all the three species
was more increased under the short-day condition than under the long-day condi-
tion at both 20°C and 25°C. Reared at 20°C, the ovarian maturation of the adult
of C. septempunctata was prolonged under the short-day condition, and the pre-
oviposition period was 54.6 days at 8L/16D, 65.2 days at 10L/14D and 31.9 days at
12L/12D. Diapauuse was induced in the adults of P. japonica when reared at
20°C, under the short-day condition. It is very probable that aestivation of C.
septempunctata was induced by the lack of sufficient food in the rainy season (mostly
June to July), not primarily by day-lengthe nor by temperature.
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s by AV EOKBI OWTIRINET, FF A YTV T Coccinella septempunctata
(HopExk, 1958, 1961, 1970), Semiadalia undecimnotata (Hopek & CERKASOV, 1963), A4 =2 a v
v ke5y b Henosepilachna vigintioctmaculata ($5, 1964; B« ZEJR, 1964; KURIHARA,
1967, 1975), © A 7 R v 7 v b v OEEE Chilocorus bipustulatus (TADMOR & APPLEBAUM,
1971), & 3 57 v v Harmonia (Ptychanatis) axyridis (B8, 1974, 1977) iz & 2 F X Il %
HEE LS ROMERELH 5.

BABEDFFHhv7 v by Coccinella septempunctata brucki © H B4 B335 BG R UMKIR
TN, RdEs (1981a, b) Xk B2 KEEORERERD 7= T 7 — CIEE ORI BT,
REDKIE L A A2 Y OBIRCOWTORENHS. Tl NumMA and KawasHITA (1982) 12k %
Frhyv Ty by OIERE L EEAEOBERV A ELH L KROBERC OV TORELH 2108
Ko, EBWReAHnA/2aTV LY Propylea japonica, BEX U7 e~V e ATV Y Scymnus

(Neopullus) hoffmanni D KR+ L O H R&HEOHECHT 2 REEZ L.
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RILTABITR LD, IREG 72720 2o UM R BRI O SEISHE T, A RSB 3 3 o
TRl 7 DO IINE f 7220t SUHI RS MRS oRon R T 60 Mt 3t L
T BBLEH LETSD. b s BRSO T ISR, AL CcR-17 75
FBEUT Y by A Y ADMEER L L TT S o7, B LTEMoBLET 2.
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BEEC L7ofP ke 1979 & 11 A LB AR MHITCHET A A4 25 79 25 v v Solidago
altissima TEE LS HELIFFROFVLIY, AR A/ aF VY b BER /e~ e A5y
Py OWMEERDOTRTHD, MEARHIIER L SMEA LTI AFv 7 v+ — L (B2
1I5mm, BE 90 mm) =AMt 25°C .« 14 BT (14L/10D) o\, * 7 Chrysanthemum
morifolium DYITETHWIE U127 2 7 75 & v Aphis gossypii % +oimb5% TEINE 7. Bhhr:
L7 IAF v 7 ¥+ = VICELEICHIERE L ST AR, BHAY S v 5y P CB-Ta a3y
Folwic, IMIRERBRER UELET oMb r o7,

2. K &

FFRYTV Y, EAHA/2FVIIELO e~ e AFY FYDEGRORTICIL, F
RERULY»—VvEHAY, BRIV A7 77 av &bz, vr— ik, EEEEWRYS v
5y T TELT, TAAY FTLEDN, EROLDOFEL, FFEVFY boRLIOe A h £
27 P RENEE £1.0°C LI EEi X s 20°C, 25°C DERE T, ¥7os/r~Y e 25
v ok 18°C, 25°C DERME TT o 7. BBEEHFRERMEAICE Y i b - R E RS 5eT
(HEZFR ANV I A=) 15W4 K% 2485 2 M ~—CEHE LTS L, BRI 7 e~y e 2
Fv bv D 18°C TIREH &M% 10L/14D (MR % L, B4 D Lmgic+5), 12L/12D &
Lz, flid 20°C, 25°C DREELETICR LTI, FHFREHE % 4 B 0.50/23.5D, 8L/16D,
10L/14D, 12L/12D & L7z, FoEH4 ML 18°C, 20°C, 25°C & 4, 14L/10D 31 ¢° 16L/8D o
2 EBEE L

) YROMELAEBTORE

RIBEESZE» S EFINCABTL, FERAEI2 0DOBELELHREL T 4~6 EEOYE £
HETFCT-k. BB —ERACKB L TEO L X THRORERRE BEOEE) 2EHEL,
IRILEROSRE LU PCEBRDOBEBEOEEKEXRE Lz, s BEOoREHHE, BN 0L
FRLFAE L.

2) BEOKIRAL

FEEGEEHETHET LTI LR, $BRERLCTIAFy 7 v+ — VICHEfERSHIZ LTA
h, 7FHRYFYV by BIPe £H 22257V bid 20°C, 25°C © 2 DDORELETD 6 B
GHREFL) OXBELETHE L, —Frse~Y e A5 v byt 25°C oWnTil 6 B (-
FHRYTFVIET e AR ATV by LEL) ZOWT, ¥FRMOBESMGE LT 18°C Ik
% 10L/14D, 12L/12D, 14L/10D, 16L/8D o 4 BREDKELHTo W THRE LI, REDOHFIL,
EAREEDEEL ENED L5 t+Ah 807 774> HREAL) 5L, ERORA
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(IRREONIE L e fo. A EE (1974) DFEHED C ( G 1 JREIpR I 2 b hB), D (OB
2,75k Fe e TR R % & hun\ ) o (R 2 PRI fF & L7e.

1. RERCHTIREE

FFRYFY FUBIOe A H A 3TV Py DR oA AEREOHEEVONTTS
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Table 1. Comparison of liveweight of adults of Coccinella septempunctata
reared at different photoperiod conditions.

Live weight just emergence (mg+SD)

Photoperiod

(hr) Temperature condition (20°C) Temperature condition (25°C)
Male Female Male Female

0.5L/23.5D 36.2+1.9abd  40.7+4.2ab 31.543.0bc 33.743.0a

8L/16D 37.3£2.1a 43.943.7a 29.7+1.4a 35.042.0c¢
10L/14D 33.242.9b 37.6+£2.70b 35.54£3.2b 41.14+2.6 abc
12L/12D 37.5+1.9a 40.04+1.8b 32.141.2ac 37.441.8 ab
14L/10D 29.84+2.5¢ 34.54£2.9¢ 32.741.5b¢ 37.34£3.7 be

16L/8D 34.0+1.8 bd 38.94£1.8b 29.441.5a 34.0£2.8b

Means followed by the same letters are not significantly different at the 5%, level with
Tukey’s test.

Table 2. Comparison of liveweight of adults of Propylea japonica reared
at different photoperiod conditions.

Live weight just emergence (mg=£SD)

Photoperiod

(hr) Temperature condition (20°C) Temperature condition (25°C)
Male Female Male Female

0.5L/23.5D 6.1+0.5a 8.1+1.1ab 5.940.4 7.94+0.2a
8L/16D 7.54+0.40 8.2+0.9ab 5.3+0.6 7.14+0.7 abe
10L/14D 7.84+0.9b 9.24+0.9a 5.441.2 7.8+0.9 ab

12L/12D — —_ 5.9+1.0 8.0+1.0b
14L./10D 6.3+0.3¢c 7.2+0.6b 5.54+0.5 7.04+0.7 ac

16L/8D 6.74+0.7 ac 8.14+0.70b 5.940.6 6.5+0.9¢

Means followed by the same letters are not significnat at the 5% level with Tukey’s test.
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Table 3. Effect of pnotoperiod on the dulation of development from larvae to
adult emergence and preoviposition peiod.
Coccinella septempunctata
Photoperiod Larva to Adult Preoviposition period
(hr) mean-4SD (days) No mean+-SD (days) No
Temperature condition (20°C)
0.5L/23.5D 21.4+0.5a 14 143+ 1.0a 6
8L/16D 22.6+0.5b 40 54.6+11.6b 12
10L/14D 19.740.7 ¢ 26 65.2421.5¢ 21
12L/12D 23.64+0.6d 29 31.94 5.7 ¢ 12
14L/10D 19.540.8¢ 51 17.94£ 3.0 ad 14
16L/8D 21.840.6 ab 31 21.0+ 5.2ad 21
Temperature condition (25°C)
0.5L/23.5D 14.6+£0.5a 11 8.1+ 3.2a 9
8L/16D 14.04+0.2 be 19 13.8410.1b 9
10L/14D 13.740.5¢ 15 15.94£ 2.0¢ 8
12L/12D 11.64+0.5d 15 19.04+ 3.9¢ 8
14L/10D 13.64+0.7 ¢ 11 15.3£ 1.7¢ 8
16L/8D 14.1£0.5ab 15 16.0+ 2.4¢ 7
Propylea japonica
Photoperiod Larva to Adult Preoviposition period
(hr) mean-SD (days) No mean£SD (days) No
Temperature condition (20°C)
0.5L/23.5D — 10
8L/16D — 11
10L/14D — 10
12L/12D — 15
14L/10D 8.1+ 2.8a 8
16L/8D 11.84 0.9b 10
Temperature condition (25°C)
0.5L/23.5D 10.24+0.4 a 13 4.8+ 1.6a 6
8L/16D 9.740.5b 12 3.3+ 0.5a 6
10L/14D 11.0+0.4 ¢ 13 7.8+ 0.8b 5
12L/12D 9.54+0.6d 15 4.1+ 0.9a 7 |
14L/10D 10.64+0.6 a 19 7.7+ 2.9b 7
16L/8D 11.1+£0.3¢ 12 3.8+ 1.2a 7
Scymnus hoffmanni
Photoperiod Larva to Adult Preoviposition period
(hr) mean-+SD (days) No mean-+-SD (days) No
Temperature condition (25°C)
0.5L/23.5D — — 7.6+ 2.4a 9
8L/16D 12.140.2 a 15 10.34 2.1a 7
10L/14D 9.34+0.5b 11 13.24+ 2.8b 11
12L/12D 9.3£0.7b 1p 1284 1.1b 6
14L/10D 10.5+0.8 ¢ 11 12.94.0.9b 6
16L/8D 10.74+0.5¢ 15 13.04+£ 1.4b 7

No: Number of examined. Means followed by the same letters are not significantly
different at the 5% level with Tukey’s test.
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LAh A s 3Ty koD 20°C B A TE AR TR, Ml 10L/14D DT AT
BLEL D, HETIER &l 14L/10D 5 10 16L/8D L oM FE g iRn bz, 25°C
Cir, HEDA T A R BT CHE A b o 2. —JifTin 12L/12D 2R LE <,
16L/8D Tt ¢ = DT, 150 &ET ISR 2 EFEO ML OMTHE RErRO bR, &
i A 3Ty ke snT b T E SR, 20°C, 25°C & LIER & TOME MO TN R
B 4 (ko A e~ < 72 B i 22 5 huiz (Table 2),

2. REHAEAK

3T by A OREAED, HEONH Y HR BT E TORE b & UH (L bR
colR GEIRIIE % B%L LTHE L (Table 3). 7347 by D 20°0C Tk 5
&Eﬁgm,mumeﬁtﬁ<&b,uuquE<,:@@mﬁﬁ&%ﬁ%@bhhﬁwk
3). EEIRRTIRICA T A AEL&EDOBEIEETHY, 8L/16D = 54.6 ©, 10L/14D T 652 H,
120/12D ¢ 31.9 B LA &ETIREEDRL 2 bz, Lo L 0.5L/23.5D DEIIFIHE L
W, (LDEE&HFCH L TEEENRD LRI

BB LR 25°C OB AL, 12L/12D TRELXTET LTRCEA T 2 £ TORRILR D
@#<,—ﬁ05unﬂ)ﬁ@%%%wﬁ@%ﬁﬁabﬁ%méﬁ%bgﬁt.Ewmm@m,
0.5L/23.5D 1o\ TR BN <, i 12L/12D TRR b RVEHEE L.

v An Al 2TV hoOBMOREREL Table 3 X5 THA. MFRE 20°C Zh1F 2
@Wﬁm@m,mumeSJET®5®mﬁbf,MUM)ﬂIUBTEO,:@%@@%m
ﬁﬁ@@ot._ﬁga%@@u,Qﬂﬁ&ﬂxWUMDﬁ;31uﬂn)fm,%ZM@AEW
Ltﬁ,@—%#K%##b%fk%ﬁ@%&9OEMtEWLK#ot.itSUMDTH%(
BEIIA I, B Tehs o TC,

@gﬁg%¢2?0nﬁwé%ﬁMﬁu,nuan%%EM@f@6®EﬁLf,MUHDT
HEWHREALEL L, HELREOHD I LAFILIITR ST, EEDRET AR L 8L/16D Tix 3.3 B
LY EALOE A LT 10L/14D Tk 7.8 B & fEUED HIHEEL, BELEN DL
(Table 3),

pa~y b ATV buD 25°C BT B BEOMEEES, 12L/12D & 10L/14D Tikk biE
m@@9safmﬁﬁ&ﬁ¢5@aﬁbf,ﬁﬂﬁ)fﬁl&lﬁ&%<koh.it@ﬁﬁﬁ@
QL(MLQ&ﬂH:gmtﬁgﬁﬁ<,IMAMDfE#oﬁ.Qﬂﬂlﬂ)ﬁiUfﬁﬁﬁ)DEW
TR B BEE RO L TREMRENGRD b,

3. KEEFEOLE

ff$y?,b¢,tij/j;yb¢,7m«Utx%vhv®3E%vaAvﬁ,ﬁ§
%%IWQZWQ2?C@§&65E%#TT%#W%%@@%€(%%$:W@@W%%Mﬁ
x100) w iz Li=o s Fig. 1 TH 5.

Fd R Fy P YREE 200C B TRAS B EAET CAT LB EDKIER, SL/16D
2387 40%, LD &N TEL o1 (Fig. 1). 7= 25°C O %A, 0.5L/23.5D ¥ X Ut 14L/10D
TR L\ s, o B B&HTIE 10~40% DRIRERRL, SL/16D THCEIGTH -1
- = CEEHShAOIL, 20°C, 25°C OFREK L & 0.5L/23.5D X 0° 14L/10D DEET T,
RIEEN 0% Linolcl L THA.

L ap A ATy Fed 20°C Ikt A RIEREER &ML RALETRELTHS L, EEE
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Fig. 1. Effect of photoperiod on the induction of diapause in Scymmnus hoffinanni (A),
Propylea japonica (B) and Coccinella septempunctata (C) reared at 18°C (m—m), 20°C
(®—®) and 25°C (O---0).

Tt 80~10005 THADIH LT, KRALMETIE 0% LHEERERALIE, —F 25°C 1ok
T AKERIL, 6 BECLTOEETT 0% THh-7- (Fig. 1).

e~ A7V bk, BELE, 18°C, 25°C @R\ CHEH « EALEL LEIINL SR,
ZHEEETORIEREIAL 0% ThH-7:.

4. EIHKICHTIEE

ENCAT2HREHOFE L TOMIERER Licon Tabled TH3. +++hvFv boo
BT, 20°C @k THE b Piew 0.5L/23.5D 254\~ 8L/16D % ¢, A4 T 20 OiLl k-
DENHZ DRI, Fie 25°C isiF 5 HY b EIIuE, 0.5L/23.5D 0 10 §iass 10L/14D 1
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Table 4. Number of eggs laid at different photoperiod conditions.

Number of eggs laid (mean+SD)

Photoperiod Coccinella speptempunctata Propylea japonica hi%::gg;i
20°C 25°C 20°C 25°C 25°C

0.5L/23.5D 21.14+7.1a 9.94 4.5a —_ 16.6+3.1a 8.1+1.9a
8L/16D 49.74+8.1¢  31.04& 8.2bc — 24.242.6b 3.54+1.5ab
10L/14D 42.5+4.3cb 37.94 9.0c — 17.04+5.4a 3.340.70
12L/12D 34.5+6.3ab 27.94-13.6b — 17.04£2.4a 2.941.40b
14L/10D 3.1345.6a 30.04 6.0 be 16.34+3.4 20.0+3.6b 3.0+£0.70
16L/8D 34.645.6 ab —_ 17.942.0 17.8+4.4ab 4.14+2.0ab

Means followed by the same letters are not significantly different at the 5%; level with
Tukey’s test.

BT A 38 MoMzH b, HELENED LR,

FA—HEE&EOMT, 20°C & 25°C D2 00HRERET IZHI A EMBXRETL L, EHE
HTIEF 20°C DFEDOFH 1% h o1,

ExAH A 27V by DERRCKHT SR ELEOFELYZD L, 20°C Tk 12L/12D LITD
BHEHET TR, KIEEMN 80~90% L& 2 EhLEINIGEAELLRE oo, EHEET
14L/10D #s X o 16L/8D D E M4 b BEIIEuL, 16~18 JITH »72. 25°C 1TkiF 5 B Y b EIK
(1, 8L/16D TE L% < 24.2 B, 0.5L/23.5D Tt 16.6 JITH »7:.

za~Y x5V by Tk 25°C-0.5L/23.5D 1=k 5 EUE, 10L/14D, 12L/12D LU
16D T% 14L/10D ZtbRTE& L, ZOELBETH 1.

Z £

FFARCFV R BIVe A H A 2TV by ORCBOGHEOEE L, XRAROEEL ST,
HHEELEILMTL Y LEALETOHNTULRBOFEILE { /L »7c. Hobek (1958) ix= -
Ry RCEFAEFFAYTY o TRABOZIEXREL, COBTIIRECE » CERASNERR
FhA LD EREBHL TS, ¥l FhyFV by, LAh 2/ aTY byDOEBRERCE
A TR ROk B, EiT 25°C X h 20°C kW TE L hotc, ZHIXAA (1978) pEHT
5rO1, BELKECLAHEMEHAKE OBLLBEELLBERLEDRS, FFh¥F /T
v, bAp AT Y b REOKBBEDHEEND, 24L/0D 20°C) D& HLH T, FFIERH
S TEEMCEBRE NS (TR, #FER). OA»LELT, HREHETORENEE
HZBWTBWZ E0BHE, BEELETRIVEEH T L0b, =X A F-DrAHNKRE
b, COENREEDELRALDEELOND. L LIORERERT 20Tk, 4%E
B4t @RE s JOEHEL L LOBRYRHNTI I LNLNETHS.

SEOFETe A H £/ 25V bk 200C DER&ETEELEN Lith oz, ¥lorFhy
5v b ol 20°C 05 E &M, 8L/16D, 10L/14D s X ¢8 12L/12D Cik, FRBLEED EEH A
b, EIFRTEERIZIE < 75 (Table 3). FigED = L% Hobek et al. (1977) ik 2 —wm v SEDFF
RUFYV IO WTHRE LTS, 1o & = D—FF Eotetranychus hicolidae =3\~ Th, BE
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DIFHIZ L » THEHEOEET 5 2 Ll Sh T 5 (MeNsKL ef al., 1979). —F T4
WECBWT, 25°C CHE Lo+ kv 7 v Py OEIRINEGT, BRBSIOEAOMELETI
BT, HERERIEOORh oz, 2O EnBELL L JIRORHIHT S BE4& D
Y, BERMFCI - TEMTE LA RESRS, COZLERBISTAHERELE LT, FFhy
7 by DKRIREISL, F—B B4 (14L/10D) 2B\ T, EELE2 18°C, 28°C 1510t 33°C
DEE, MAZ 8075, 4090 5107 209 THo7c (AP, 1984). o Xk 5 InBEL SRR HIEE,

A—HEEETHERIRESE LS RARD 2 &k, HEWED T v + v 42 THB Subcoccinella vigin-
tiqguatuorpunctata TLH ST\ 5 (ALL 1979). 1RO & & 23+ 47 v % v Acronicta rumicis,
#d A 2 3a 5 Chloridea obsoleta s 1. U2 w 5 K-~ A Leptenotarsa decemlinata ¢4 & 2T
WA (F=vr7Aakx—, 1961).

ST » o ERROEUEL(F, 20°C-12L/12D 3 AGKMF L9 ATE 5 10 Bizst Tog
BEETHE, LOERERL hETOFMT BT ABRZEEER (AR, 1979b) 5 6%E% T, 98
TAUBCRBIZ R oleF FhYFY by o b 2527 35V b DORESO ED IPEL R
T, EITAZ LA L, TOED S HLIZENTAEEI—HTBE b0 LBEbhs,

LIZATHFHRYTV FoE 20°C, 25°C OmBESRET, Floe A2/ a5V bty
Rk A7V Rk 25°C IR T, 0.5L/23.5D &S B A A LT T, LMEE s E
gBL7c (Fig. 1). BEFOBLKRIET D LERRTIE, DX 5 RBHAEALETIE, 74T
ARRICL 2 Z LR LT LIEABRD (F=1v 7 A% —, 1961).

ERZFETIERCOVCTHRATI DI, AMKHCBT B F+Hv 7V b o1
RENSHEB TS5 Ak« TH (WA, 19790) 0FEKREELE BELEY Fig. 2 @R LE: (BE
ER&&AE, 1979). cthZhof@iFEaKiEx 19°C, 203°C thbh, HOHE A BEOHE

30 1 15:00

g
14:40 <€
[ )]
5
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>
]
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1 10 20 31 10 20 30
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Fig. 2. Daily changes of mean temperature and day length in May and June. (—);
Temperature, («----- ): day length.
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B e WA 30 Ak LCHEAZS E, 1450/9.5D BEot 14.7L/9.3D Th5 (RETKIE,
1981). 18°C 5L 0t 20°C @ 14L/10DIc#s1F B IKIRE» HHF 2 5 & (P4, 1984), AEHITGC
BWDFF Ay TV by LR RSB RO KRS LU RRAHE, FFARYTE
YO KIRAERT 5 &HEOERARELELDRD, £ ATFFRvFY bR 6 ApEE
T bh, OO kL ERTS. LaL 6 Ak hEd ATEERTAD L, 206°C
21.8°C kR LTWA I En b (R&T, 1983), HE 4k 2 SR AT TR EIROFE ALY
TEL,
- AR hi5 6 A LA~T BRI 2EFAOEAEEZD L, AFHCENT

75 A I LAY, ERREOSES (. 19790). —FciEmondtEs
EMLEBITCIL, 6~8 BIZ oKD T 75 avIifl T hy Y by DM « hHAFEESH TS
EEE, TLE), cOMBOFFAvTy Py RERLAG, 0L S EmEIoMTESEIRD
T A X (MBLTWD ENELLNRD, FFh YTV by OIIROREE REE (KIR) ZRGE
FRERL LT, WAEIARLEETHY, KA RNLLOTHD  LABESR TV
(NIwiMA & KAWASHITA, 1982). F7oF 7+ ¥ 7 v b v BRI, BHNE » o Br G2 o HE, B
BT 3 A 1 ERGETS L 5 IR LS ey, EITIELE L R 7esfe (AL
1984) . tRIESSEICRT 5 A GOBEL Y v =~ ¥ = Panonychus ulmi THHHIA TS (Lees,
1953), DDz EmnbEL T, BESE  BESEEFL, ERFRCL - T2RORERTHY, 7
fmvr/bv@Emmmm%m®777A/®ﬁ9kie@?&ﬂﬁﬁbtﬁf&ﬁx6hé
SRR LT, EAAA ATV FIBIUIrA) ATV YT, A—FETEHD IR
SEREABRAG, CHTE DA 2TV by, Zr~) ATV P YOBE, REHEE
%ﬁﬁ'iﬁmﬁﬁﬁﬂﬁbﬁﬁﬁﬁffkv%vbﬁmﬁ&f&ﬁ<(WW,meI%U.ﬁ
ﬁﬁﬂ@ﬁ®ﬁ¢®%@ﬁmﬂvt MwEEPbhD, ILEHEECE - TRESNE, BEEKENDSR
TEMAP T LS TERBEA TR ( (A, 1984) = &2v6, BTk B ERENFRS
Wb EELZ LIS,

= #

FFRUFU Y, EABAI ATV PRIV I RAY AT Y P YORER (PERERE
L L), REEER IOKRFECHT B EEGEOFELYRELL

FFARYFY Y, EAN A 2Ty by OTUEEREEER, 20°C, LU 25°C TIRER&H

IO AEALETTE Kole. 7FAYTFV Y, LAFA/ 2TV PRIV IR~ AT
v b o ORI, 25°C TRER « BAOESEL LEREEHANMEN, FFAv TV FYRETH,
20°C 43 B 4 CIRBB B SBIE 1 2 b . EEPRTHARD 8L/16D T 54.6 B, 10L/14D T 65.2
B, 12L/12D ¢ 319 BAELE. v AA £/ a7y FyRHAE, 20°C EB&ETIE 807 Dk
ﬁwmbt.an«UEx%vb¢%E®&EﬁEm,%%3@%5-%5@%#K%v1,@%
KERIZbRIhot, FrAYTY FYREOEBRYHRTAERL LT, MREHOHET
Eﬁﬁ%k%k%ﬂé.EE%JUEE%%H,TT$7%VF7@§E%@K&OT,2&%§
HThHhr5.
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FTAEHTTVAVOEMNTORE

SR KE
RARERERREHRNEY FHE T 272 MIHERE 2

Occurrence of Graculentulus aokii IMADATE
(Protura, Acerentomidae) in Honshu. Gentaro
IMADATE

7 4% H < 7 v A Gracilentulus aokii 135
BEGATEHIET TEEEO Y 7Y %,
SR ETHHBLESNKT 1978 £1 FERE
—ERBRE IR S B RICEE, FEL
LTHEI s (IMADATE, G., 1982, Annot.
zool. Japon., 55: 180~183), 4 H ¥ TIZRCE,
Lo EFT MbR T W, SO
Gracilentulus BOIEE—DOFRHMET, 77
T, flizd 5 11, oL iED G maijia-
wensis YIN et IMADATE A3cRERIN, Ff#E» S
HLRLTWARTTHS.

g2y 1985 43 A, [RETAO LEEHH
HEXRARIL A, FRLDOXT, 7ehrE
F, H oV EOEREESKAT VS
7 =7 v A Baculentulus morikawai (IMA-
DATE et Yosi) 30 ik L3k, 7AFH~<=T ¥
AVOfEME (18, 7%, | BB 2EL. =

NETHFH<T VY OE 2 ORERBGITH
D, EFLARMNLOFTORETLHD DT,
iz D ESLTEL,

REIIRIERAE TS &, FROBET
11 74-82 pm, FiE (74-76 pum) L h o0k
WA, BOEE LA BECIHEACRCER
EIXEH IR o,

BRI LEG LB TuhiReay, Bl
#EE 65 um. TR, EU, BS Fit 3.4, 0.1, 0.48,
RIS TEOREEOMERR -, EH, EH
OEFREES R CORRIRBEOTTIZIEE L
W, BRI EERTE L ESERD P2, 8
1-5 JEEiss o Pla, 26 EEH O Pla &
Ad, B IEEERD 4a, 5 10 JEEEREO 3 &
3a, 2 11 HifEHRO 1 & 3 &R E, B8EA
TZIE Me 235 - T ML 23\, Fofio
EFIEBOLTHERRL I,

IRETRCORECHBIT L - EEHT,
KEEEHKCHEYETS.
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