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Annual reproductive cycle and shell length frequency distribution of the
clam Mactra chinensis in the dredge fishing ground in Mikawa Bay
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The annual reproductive cycle and shell length (SL) frequency distribution of the clam Mactra chinensis was exam-
ined based on specimens collected from the dredge fishing ground in Mikawa Bay from February 2017 to February
2018. Mature specimens were collected mainly from April to July. The gonads began to degenerate from August and
most specimens collected from November to February were immature. These results indicate that the major spawning
season of M. chinensis in Mikawa Bay is from April to July. Based on cohort analysis using SL data, most specimens
collected from February to May were commercial-sized (>40 mm SL) , and new cohorts (<30 mm SL) recruited in
September 2017. The fraction of the newly recruited cohorts increased from September to November 2017. They
showed rapid growth, attaining the commercial size by February 2018. These results indicate that the early juveniles of
M. chinensis settle down from spring to early summer, and grow up to the commercial size within one year.

Key words: Mactra chinensis, annual reproductive cycle, condition factor, shell length frequency distribution, Mika-
wa Bay
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INT1 A A Mactra chinensis (3 MR OFBHEICB T 5 E
BHRNGHO—D>TH L0, FMOMMERIIRE CEFL
TREET, 1985FELE3I 55,122t THER LTS
(Fig. 1). BHILIC BT 2 ER AL TH 2 ZWE T
EJE LR (Fig. 2) TI/DMK O E B L O~ » 71
XN AWABITONTB Y (FE A BRI REFBK
#,  https://www.pref.aichi.jp/soshiki/suisan/0000020625.html,
20184E2 121 H), BHEH O =012 £ MR (40 mm)
RUFEDPSLAFOKRBVERENTNEDH, XD #EYRE
FERFEZ LT 5 720 EAREO NG 1 2 IR % &
b, LhL, INFTEMBIIBIT2AMMOAREIC
B9 2 akiE, NLTEEA~ONBURE 22,
2004) RARFEIIXS T B A F ¥ T Luidia quinaria O i 1%
T (B, 2005), & % IR A O 75 A 0 IR
T (A&, 1992) IZihE 5. A0 L A 23R < vE s flfifiE
AE, WhW DN T L FHIIHEFTH S I LD
S5NTWED (FMELEEMKETRKFERE,  https://www.pref.
aichi.jp/soshiki/suisan/0000020625.html, 2018 F£2H21H),
Z DAL & ATHE R B OFEMIZ O W T 52 Th .
DL ITAMDEEFE M5 ETERER D
AR REIZOWTORATLIIAR L T 5.

ZIT, NATACHE L2 GREP T2 LEE L
TR AT) 720, HAD ERFOFEE L TmE (5
THEA, 1993 ¢ EhpiEA, 2014) OWES L OO
£ (LHITD, 1945) ZJAEICHEVTo720 £/, R
DEF~OMARR ROV TR 2o IcifidicB
FBNNA A OBERMBETAEL, THOOFRIHESE
ATED AR & AG Lo —di 2 W1 S5 s L7z,

1997
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Catch of Mactra chinensis in Aichi Prefecture.™
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BRARES LUIRBEDRAE

20174E2 A5 20184F2 H ¥ CoOMA 110, — 1%L

W (Fig. 2) /NI OY & M8 3345 o #i PR P C /K 3 i 5 X

HUF7-M812 & o TS N7 K400 mm 2 W2 530 7

A H S MEAE L2 S0MAR DL b &2 RO, R, R, RiE,

AT EREZRE L, DT ok ) W CF (condi-

tion factor © BIINF A, 1993 : EiEA, 2014) LM L 72,
CF=STW- (SL-SH-SW)"-10° (1)

722l STWIEHRI R ER (g), SLIF#E (mm), SH

s (mm), SWIZREIE (mm) Z/R7.
BEEIRIL & TR B 720 (ARGl & BEIREE T CBIZEL, T

1) Ruditapes philippinarum O 8 5y WA BER B (R HIZ

A, 1945) (e U CARIR O FEE R E LU T Ok IZ A-C

D3BEFHCAT— V5T L7z

A BRI IS B & O RICIE A TG L, M
Tk, HETRIAAGZET L. FEIE 7230
HOER~EE L Bbh, JNIEES50-60 um TEIE
7oA R A R L 2 2T 5 (Fig 3A). F 72,
Kk CREING &2 H>  (Fig. 3B).

B: #MBLC AR IZ IR O 50% LT % 5%, Tl
HCTRAABEZET S, BICHEINB X O A M 2412
HEAZE, HEVIIEAOBRPICHS LHESNS. B
FES0 um i 72 e VR LIRS KIS T B 2, b
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Figure 2. Maps showing the sites of sampling. The dredge fishing ground is surrounded by dotted lines.

(Fig. 3C). K 73K CEBEM: 2 o0, ®idd
7 EENEEDMENC £ b H B (Fig. 3D).

C: AEAME AT & A EHERR T &3, MEHE D H B0 AR 72
b (Fig. 3B). AMIRIB M0 EZRTHS, AR O
HELVEAICIE, RIRTIRBERPWNEE RSG5 5.
B, BIEAS (1992) FdbiEdE E/NMGE RO N A

IZoWT, AR OMBY R 2 BIg L, ERNIZIE LT

6B RE (M, melRniit]l, meRml, Bosdl, o,

BT \CAT =V 5 % To 72 HHIEA (1945)

D7 ) ORGP P HE U 22 A R O HE L 52

I LRV o0, BB, AT7T—T ANEAY

R, A7 — U BRI, ERESNE X ORI

TH, ZLCTAF—YCOMEHICAHNS Y 5.

A, B, C EHIE SR EE T Ehn,, ny, n, FARE
¥& N=n,+n,tn, & L, 4=1.0,B8=05, C=0.0 D% 5 2,
DT ORI & ) BERHIE R (Ratio of mature individuals) (%
HiZ7, 1945) Z2HML7%.

R=(n;"A+nyB+n;C)-N~' 2)

HRAZIZ0-10fiE & 1, 013EWIEEZFDMIERICI
KRR AIZ <, 1ITEWIT E R L 7K w2

LERT.

AR D AEHAE ] & BRI O BRI B 720102, W
A R VT RRE S 72 B AR SR AN BT 5 HE)
Bl 25 74 (Fig.2) O HPHMHED S B, ¥ OKEIC
FEV3ISmOKEB L7 au 7 4 VIEEOHER % R
(http://www.suisanshiken-buoy.jp/top/buoy02/wtopN.html,
20184E2 H 28 H).

BRMERDFEE

NENE O X RIS S BT BN H A OB R 5 72
», 201742 H, 5H, 9H, 11 AB X U20184E2 H D 5],
ARS8 (7206 144 em, HA W ISEITHH
it OMOREER) 108 mm) %\ T/ARE O X
s T (Fig.2), St.1-St.5 (K#%E2.1-3.8m) TRMW@%
To7z 1 ORMIZBUT % 81X 2.0-3.4kt(3.7-
6.3 km-h™"), BLHEBERNZ 24T, RAMEMIRLIE 178-302 m?> T
Hotz. REINTZEEEYOY TN & ECRE 5 E

L, W83 BIR o 72N A I A 2B L7z, #HL
TeETONATA OE (mm) ZE L, —BIid@EE
(mm) d&bLETUE LA 72721, &2 L 72 EIE
FHED S BTz, RRAMR OB OB, FAR IS
XV RL29 2 TN OEIRIL MR 2 fHIE L7729 2
THETL, MEOHPE HE - W, 1999) ([2fEwv Tk —
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B : Male stage A Mo : Mature oocyte
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Figure 3. Photomicrographs of gonads at different maturation stages of Mactra chinensis. Appearances of soft tissue
are also shown at lower left of each photo, and gametes are also shown at upper left of panels A, B, C and D. Note

that different colors of bars indicate different scales.
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B, HEWVISHOSHED 5L, AEEE T 5
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T o &SRO BERAE 1
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Figure 4. Monthly changes of mean (+S.D.) condition factor and ratio of mature individuals of Mactra chinensis in
relation to daily changes of water temperature and chlorophyll concentration at the observation buoy shown in

Figure 2.
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RAE b L UIEEE

2017462 A2 5201842 A £ TOMA T, 451680k (°F
Wik AR © 59.654.9 mm) DA A A IOV TIK
PR E & N EE DR E 2 AT - 72, 20174F2 HIZIEEA
L7282 TONA A OAFER T RIKIT, MBS X
LHEHEDHI AT E VIR TH o 72728 (Fig. 3E), B
BRI AT — Y Cc s 3RS
BRI E ST RWnEEZONL D00, METIIERE
50-60 um D KEIOYIHIIL (Fig. 3C), M TR T2 EFl
WICHBL L7z (Fig. 3D). F 7z, EFEBLIMEA R, HET
FAAOE R LRI ES IR Y, % ok A
T—YBLHEEN ZDO%, 4 HOFAETITEHBRA
ZHECIE R 50-60 um O KELOJIHINE (Fig. 3A), HETIX
BIALMLTWwz720 (Fig.3B), % DEE» A5 —
VALHESNS 20X ICAERIROIEE IR
JEZ2 A4 B0 CAMIC LA L4 AR AMHE0.94
#aa L7z (Fig 4). 5 A2 S THIZH T TEAT— Y BOYH
ROEIEHBEMU 722 214 H X0 D BERAE DMK T
L7z, SAZS 10 IR TIEAT =Y ADMETITE A
BT, A7 — VBOEKOEHENKEBGZ DL L
EHIT, BUORT— Y COBEEI»IMBLL 72 2 & TRESHSE
FEAHISEA L T05E2 TRl 1HHICRLE, AT —
Y COMEI RIS % HD T2 & THBEPIEIZ 0TVl
wR L, TOIREEN20184E2 A % THkbe L7z, BiEisigs
WX BMEMEDHNBES THo23ANLTHIITTD

MR IZHF L < (M AW =127:135:4), MM
AR % B 72 262 AR IC D T, MR 3 % I L s
1:1THoHELTyltestx{To728 T hH, HELRETRED
Lol (p>0.05).

M B X 2017 42 H 22 63 B2 T TR AL, 4
RICHRARME % 5215%27R L7z SHDS 11 BIZHT T
TL, 1HAIERMED 88 E /R L A-HRICHU EAICHZ L
72 (Fig. 4).

201742 A2 5201842 HE T 2574 (K#E3.5m)
DOHFHKEB L7 0w 7 4 VIREOHRE % Fig. 4 1R
L7z Kilid20174F2 3 AR RARED 6.8°C /R L 72
BIZEH L, 413 10°C % Ll 72, Kz ZFokd -
AL7HAMAEICIZ28°CITEL, 8 A FAICHKE28.6°C &
RL7z. ZO®RKERIEETL, 12 HFmIZiZ10°Cc 2
D, 201842 A FAUICERA I B b O R AR 0> 5.9°C 2 7R L
7B LA U 7.

Al raa7 4 VgL, 20174202565 FTo
[ 10 ppb {23 72 7 W IR B CHERE L, 4 H P 4uizid
A R P A D 1.3 ppb 7R L7z, 6 H RAUIC 28I il
BEAL, FHATHBLICTATHICISppb MR 5 —
sH2EED SN, BHEOY — 7 A PR KRMED
180ppbZ/RL7z. SHICIX10ppb % LB Z LB H -7z
2, 6, THIEEOEY =712 %5679, 9 HUEIIFRED
20184F2 HECTloppb % R A Z &R HER LA 10ATF
ABLOCNHA R4 AICREL 22i/MEIZE V1.4
ppb Z R L 72.



NIAFHEE, 0 8, igRed, MR s, ORI, P

12t Feb. 17, 2017
9t Ci n=414

Frequency (%)

15 Nov. 10
2T C3 n=319
9 F
6
3
o b e Nl m i
8

Feb. 8, 2018

n =459

Shell length (mm)

Figure 5. Seasonal changes of shell length (SL) frequency dis-
tribution of Mactra chinensis. The lines show normal distri-
bution curves fitted numerically. “C1-C3" designate different
cohorts, and n denotes the measured number of individuals.
Note that > 25.5 mm SL individuals were included in the
analysis to avoid the effect of sampling selectivity by mesh
size.
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201742 A OFAA T, MY A4 X (domm) ZHz
Bt R4ASmmIC Y — 7 2O 3k — FCl (PR
46mm) HPHB L7z (Fig. 5). K40 mmEmOfEAED &
CHTPICHERSINZ2S, i IR — M2RK L k0>
72, 20174E5 HOBA L, C1 (2P E 57 mm) @
V=213 ESTmmERY, 2HOHRED2S 12mmBAT L
Tz, K40 mm K OFRIIFEE S N o 720 2017
F9HOHAETIECL (HEEFEiRE6l mm) OY—7Iidjd
E6lmm&E Ly, SHORE?»S4mmBIT LT —
FHC, BEAmmAMOFH I T —bC2L 3B
e, U INEKICED D ClLOEEGHIET Lz 2017
F1HOMAETIE, HETREY 4 X% 2 2 EERIE UL

ENDLEOAELERY, CLIFHM L. 9 ICHER I NZC2
DWRLAZCIITWMY ATN TN TELR L o7z 2018
2 HoHATIE, 3 (e P44 mm) (ZBIET]RE
YA X2 BRAIBEMmMmICZE— 2 2O FTIIHREL
TWiz 201742 HOMAERE L Y b 38— T+ OfBHIX)A
<, UWHEWTREH A XK OMAD KNS RS-
I Lzak— Mg, 20174E5 0 F CTlEF1220164E D
EEPOEFIZATINZLENSINLICIOATH D,
20174E9 H OFARIZIE, CLIZMA T20178EDEFEFENS
BHRIZEFNZEMHEMING C2, C3BMBL 228, 2017
FENADBIECGOADPHERIND LWV HMMiLLDOTH
D, 15 EEHER SN MEK GEFS: e h) oA
AR L, Tkr— & LTHEETE L7203 AN
WHLa2o7 (Fig.5). %8, 15&UEEHEMSINL
ARIZRE 70 mm AR IS CEL, BIERUAHL 2D,
B IZREAMEE L2 s kb E2 N5 1 ADOW
WAL ENE 205, BHICEIETETH S
(Fig. 6).

zZ =

TR IR IAT B L L DI LR L TE—2105E
L, BB XOHRKEITTONLICONTIRTFLTWL 729
(ZZHIZA, 1945), =AEO/NIKO & M BwTig,
NI I ANIHERIAEDS BT B2 25 4 ST THAGE
BROFEEDHEA, HEAEPKT T 240257 HITHIT
TOWMMPHEITH S LEZ b/ (Fig.4). F72, ¥
WO =713 3L A LOMERAT—T A (1511.0) %
ARL7Z4A A s, PHERESAT—YB (184505 T
HolsATHWETOMHTHLEEZSNLA, SHM
LTHEPTTY, EROPEALEE OO A E R A3 A
F=VALHEINZ LA, AT—YBEHESH
7eMERAR O A FERR N IE, IR LR Lo b b E
PE50-60 um DRI OPIMNL & & b2, FEg L Bbh
LD SRS NI-Z Eh 5, T OREIZIZ Y
& R A G O RBVE R ICHEFT L CB Y, IR
B L 7RI 2 — IS AT T 2 Do Tk R L, B
135 (1992) ATHEEEMETT LD 749 THREL TV
XU, EINW AL TAETOEKRITbND b L
Mz, /2, NAHA OMEHELAZIT1I 1 THLZ L
LR SNz, AL I10HIZ T TIE, AT =Y ADM
KT A BT, A7 —VBBIURAT—YCO
EREL o722 L O RIEEIZ0S5SZ T -7, 20
BRI, BT 7 ISR R ARSI A % Z & 13 A
<, HEIB X OHOB IS AR NS FRAT U 72 A A I A3 38
PRS2 2, SN THBRNS Ty ERE
(Kimetal,2014) IZH 2B LEZ LNz 1MTAICAZ LA
7 — ¥ COMBEAKREB I % 072 2 & A & HEFHMNE D 51
BLOUBBRIUIZET L, 12 HUED 2 OREA MG L 72
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Figure 6. Photo showing specimens collected in February 2018.
Specimen A and B were estimated to be <12 mo and >18 mo
old, respectively. White arrow shows the external growth
ring.

Zehn, BELAHFTRMFERZKIELTVWSE 0L
EZz 5N,

NI A ORI, WEETIESA»S 6] (FEM -
B, 1949), dbiEENGRETIITA2S9H (BIRE
2, 1992), #EHEPEFEOFINTIES A2 59 H TlliZe A
A5 7H (Chungetal, 1987), #ifFILHEARRETIZ8H (Li
etal,2011) EHHEINTWAE. F72, SRS R
e AT, 1992) RSN (A, 1992) X
ICAADPLSHOEFTL 10HOKETO 2R EIRD ¥ — 2
Wb ETHHmER, EEESRFZEIGOO X H 12, BEHP
BENISH2HTHZH, sA»S 12 ToRMMIZWHE
DB L7202 o L v D H B (RS EKE
FRERT, 1954, 1955). AWFZEIC &L ) ZWEO/NEK O &
WS B 230 A4 ORI OBIGIL4 HE &g S
N, UGB LS O Mg & OFWEDTRD Sz, Nh A
A DML X OB EBUE TIEIBBLR4HNPSS
HEICE =272z 501268 LT (B - B, 1949 5 B
VB LK PE 48 E T, 1954, 1955 R, 1992 & F,
1992), W/NIRNED &) ZEHEEOHIE TIIEEHICY —
ZRMZBHTENS BIIEFH, 1992), AFEOKPIIX
KEAEELZRTL LTEHVTWE EEZ Hh:.

INT I A DEFEIII DO KEBIZOWVT, BRIEIR AR TIE
20°C (HEAR, 1992), BEJEEULHZE)INOClX19°C (BEJE
BT ERT, 1954), W /NBGR T 18°C A & 22°C
(BRHE13 2, 1992), H YR Tl 20°C A2 5 27°C (Chung
etal, 1987), 29°C (Lietal., 2011) & WS MENH 5. 72,
INA A DIRHIEFIZIE T 2 720 O R AR I 16°C T,
I 22 R IZ22°CH 5 28°CO R & ENTWwW5B (HI,
1933). AFED =5 O /NK O & M5 1S BV 5 I
EHEM E N4 DS THITHTTIE, KikiZ10°CHh 5
28°COMIZH Y (Fig. 4), HEINIIEE RINFAICLEL &
N5 LD HRREOKEDSBHIBEL TV B IREEDEZ 5
n7zhs, sHiZiE16ecx kb, 6 A5 6703 Tid

BEA222°C 22 5 28°C O CTHER L7z 2 &6, NN %
B COKIG S ER T O, ENMmER & iR d 2 L
BT BB 72 KD HPR IE R & HER X 7.
AREFFEDRERTIE, =8 /NI O X 5 A BT
BANAHNAZTHET TICIBAREINREZ KA, 84
2O 10 22T TN S Lz LT AT 5
ARG E U 2 72 OB RO TH Y, Ak
BATIREEIZH o 72, L7edso T, SRS Mg s (4
T, 1992) Rfmb VS wnm R (EAR, 1992) @ X9 %k
IO I — 7 R0, D VISR B 2210
D X 9 72 PAELL R 2 R SEIN 2 R0 sk (B2
BEIKESRERT, 1954, 1955) LId#EBEI RO LN
A 2 B O KO H 2 5 11 H o Bid 14°C 5 5
27°C OHPHICH Y, I e S h7z4 A 7HE
IR UK IS E 5722 & 005 (Fig. 4), KAk
DOEHEIMH L TV L ERTIE W EHEN S —F
SHEEEOIEL LConran 7 4 VIEEOHBIZOWT
i, I oREEEEINS6H TUBLX U TH THIC
15ppb 22 5 =27 BBD OLNTZ208, TORITHT. -7
=27 3R 5N eh o7z (Fig 4). #ifFILRAREON
AL, WIROKIEE 7 0T T 4V a2 KA & 7
%8 HICHEIN AT\, F NSRS A O BT A RN <
EPHENTWS (Lietal,2011). ZiEO/NEK O &
WO HAIZBWTIE, BERBEOZALH 5 FE T
A E B D132 AW, FEBICEINB X U ThbNn s
DIF4FENS EFRENDD, ZoHiczZoo T 1 v
WREDOHMN. 72 —=27 3RO 61T, BEETIEKORGR
FEINB X OBUs & 7 aa 7 1 VOB 2 BRI 5
RN = o AW A

THVIZBWTIE, fEEBROMEED S KR (BIED,
1992, 1993 : Toba and Miyama, 1995) LIFHZ 3 SR BEEE (5
T, 1989 5 BINI A, 1992) HFOBRBIEN AR HE %
HGZBZEDVERMINTEY, RBEMD L R -F7- 50
BIIIEFTH BH, BEFED SKFITHT T H KRR
B 7 EOSRIFCH IS EII TR S h s Z k
PHEMIN TS (BFIED, 1992). L7zh->T, =i
BO/NUER ZREURIEONH FALIZBNT D, WRKET
BHKFICH 7H Y THDODHENTWAS X9 A& il B
IUHHED Y — 7 DI S B W HEMEIE D 0, BRI
WD A T EINE XL O O ¥ — 7 H3580 5
NZEVIWMELHD (AR, 1992 4T, 1992). AAF
78 % FhtE L 722017 4F12, R I ERFPHIC D - 72 B
OO Z a7 4 VIR E TR L7z (Fig. 4). &K
FEOFAH TR, FEIR B X OHURE o BilG & AR RS & O
FRIZARBIZEDS, BRFIAT I 22 BEIR B X O o ¥ — 7 28
RSN FMEICOWTIE, 4% L) M ZREIC X D i
AT HLELND .

HERPE L MEDO Y — 2 1R~ L72hY, KFEND
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ZZR\ T TG L ASRE A EE (2SR € 53 B ) 28
B b7z (Fig. 4). BEENYE — 7 I1GEL 2818,
BLOBREAIFT DN B IO T T LT g b i
DL &M TH - 72 (Chungetal, 1987; Lietal,, 2011).
— I BHBIIRAORIC 7 ) a =y, ¥ Ny
H, REE VoSBT AV —2RNICEZ DL 2 LD
5 TH Y (Barber and Blake, 1981; Li et al., 2006), /¥ 7
HANZOWTH FAEOHENDH S (Lietal, 2011). ARHFIE
TIEBEERT O 20174F 12 H % 5 2018 4F- 2 H 12 WL BE A3 204
WCEH L, AFPERDOLDDIANF—% B R HLEER
FRICTH B Z AR I N, Z0k, 2 H AR
FHICHE LS EIICEZ SN2 AV F =D EUR TS
EH SN, AFHIROIENBIMICHEA LI LA, 2017452
HP 54 200 COAMBHERAED LRHICE N2 %
ZbN5. —J, 7007 4 VIEENREEZRLZ6,7
RHICIZGEEAMC T L2o2od 0, WiE O I B E IR
LN o7z (Figd4)., 7H VY Tld2sCrilBz b AE8
M2 B X 0 AT 32 (857122, 1998).
INAHANZDCTIE, EEEANOZEIALN T RN
LoD, T &K 25°C DS IEH 2 A BE M 2 MR T
ELRAMTH LI EFMESIN TV L (B - i,
2000). AHWFFEMHE TIZ7 AR5 9 H A Tk
MEFIIZ25°CE BRI 05 (Fig. 4), MHRBRBENS
BIFCThozildb b o, 74 LRk RIRRESE
(BEBP 1T 20, 1998) 2SR & 72w ReMEAsfefi s, 7HICY
M EE AT Lty 72 2 &SI T & 5. SHIC1THI
USRI 2 R L2 2 & a0, ZiEo/MUK 0 &
MRS 230 A IR IR b RAIRENE ) - 72
E\VWR D HFEOERESEIZ X B HBIKEDKT & FhIC
Wl RFOBRN T 7 4 VD0, ORI
HlE Nz RESELEZO5NSE. ZWBEOTH Y THHRE
NEGEEARIL L 22 5 Z EAHE ENT VDA (IBARIF A,
2014 ; BT A, 2014) FFITMAZ TKRFICDEINO E—
7 & (RARIIA, 2014). M UBWNICAERT L8
DZMHATH Y 526, KEIREDITENKFIZD AT 5
(7)) &, REL W ONAAFA) OFFAEIZBR
R WFEOENE S 72 b T ERIES %O EE L FRE
EhAH. Pz, THVITFEEEEO A R S 3R
HEHOLHE LTHHTRRE OMEDR L INTWE 2D (b
Wi, 1992), WiH % E/RE L CAHREREALELA LT
NATADEIZOWTOIRFET 5L ELD 5.
MBI TR — MENTE RS, DU OEFE
A% z sz, Bis, a5 7HOEINCTA L
7oA 3 IR O AR (BB 3F, 1980) E /212
WAL, 9 ICIZRA T - 3EEROMAEIH AV 15
i CEH:108mm) OBHEICAMETLEIHCRY, 11H
WIE KI5 R30mm A E T THREL, 15HD4EHEIC
AT B LI ol ZOHK, AFIIHEWTHIILE

CEASkSE L, 2 HIIZIBET 5B 4 X Dtk 40 mm %
Mz, SHICEREOmmE FTHETS. Dok
VAR L =3 O/ OY X IS I BV TR AR LAERE
BECHSENREY A X ETH 2 LB L 0I5 7.
ARG B2 MR O N A A LT B L, TR
BIZBWTIE, sH»»S6HIZETH, 2AICE®RE
50mmiZE L (FER - B, 1949), SRR = Tl 14
Tk R4TmmlZET 2 & 3N5 (A, 1992). —J7, %
INBCIYRE TR 60 mm IES 5 DI 24ED L ETH B
(BRI, 1993). L72255 T, =B/ O X g5 12
BB HH A ORERE R, F UEAIRO RS P S
MR EFRETH L EPWHLNE ol RUFZEHE
ZETIFBICBW TN A4 BHEAETHEE T THREL,
ST SRR IR T B 5 /NG R C24E ML LR BT 5 0
EXBITH o 7275, THIBAERKROEIEEL TV
LEZOND. EANKIRD N A A A B O KR 3°C
M5 20°CHRETH D (BIE, 1993), JEEITH ) RIF7E
I (5.9°C 25 28.6°C) (Fig.4) £ 0 bEHh o7 T/,
TR DOHERE DRER D S ZWEDO NS B A IILAFITRE
DER LW EHEN SN0l L, SRR R TIEAS
(TR DFDEBI A L 722 LI & 2T S
% (B, 1993). N H A DFMITONVT, FRE TS
W (BB - 5, 1949), AR e T 2m (A,
1992), /MR Tid 107% (Sakurai et al., 1996) & S 5.
=B o/NME N EFESICB W T LR E oM IE
WA T o 72h, TNDNEIEIE D 2 I AEF 2 BRI
L2OHBIEEL L LMENLETHL. Fi2, 1.5
i VA E DA DR DAL DTN DOV T S, AT
REMER Lz &2 5, MHEOKTIC X ) 3 IRE
DEALVRIBEINLBENSKFETHA ) L TFHENS
B, GSHRMGLER D B LB D 5.

=B O/NIE D & i EE L, fERRED ok FED
SATEDNH A A WEREL TWBAH, 2 ORI 00
ML B A PN, AL 728 LT il
W E b s, FMEORFNOLERITET NN
HHA DKEGEZ ORI R Wi 4 X TH 5
40mmiELTWARWEEZ 5 (Fig. 5), #MER)HEDLE
<, D ELRBORICE ZWFEZD C2dicdh, KEMS
AT CORBIIRLYTH L EEZ N —TF, &
FEPLEFIIPITTE, NAFT LI ED L HAD DS
B2 ORI IR IT) RETH D, ZORHIEAR
FEOEIM L b Z DM Sh L 572 (Fig.4). L7z
Mo T, EIRMAEL C—EROBHZMHRT 5729012,
LD HAEVRM L TOREJ TR TRPUETH L. =
B O/NUR O & HGHEE I ETON D I A RPN 4
RO T-ZHNTBY, KT ORI 72 2 78 o il
SHSER ST S 5. ARFZE TRRE & it & O B4R AT
L hrolazd, GBI DBEMER, TOBOK
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TSR H T 2% w2720, INERO R E 2 1 5 2
WCT&E Lol iz, RMEIZK 30 H 4 Oz
SAHTH L7290, HEEHEESHOLNLIITE ol
NOHDORIZOWTIE, #HEIRE OB L 2T % WIRRE
WX BERE (IR, 1994) RWKERA (BRI, 2004)
HRAEDEIREET ) LEND L.

20184E2 HICH BNz aFk— FC31%, 201742 HICH
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IR—FMIEENLBEOHMAIZ2018F2HD TR — |
C3IDIHIAL, WHEMFEH A XK O MR D L% <
HEN T/ (Fig. 5). 21, BHOEIRL G TTH
NI, LR B X O KO H O R R R
TEICHAR CEITIEH 500, WL LhDERNTF
T2 LaRRLTWAS, AFZEOFAELIIEIZIZ 1 4ERH
Thotztzw, SR LV EMBOT— % %1 L TR
78 A5 2 LEP D 5.
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RS ITZE EBGBI B FE R IS L D iThb /. 72, b
W R AE R BEKER T ZE B A R AE L B X OEA O
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THE e nwie, 22, B#toErET 5.
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