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vl X2, Ruditapes philippinarum®] o]z Ao o2
Alahﬂ}—o—g" NA 271 AR vw

oY, 5199, 5idl, o|F=
H

FOUSD HYMBISD, SHELNBRABE, SAUHSD SASD, RAHED
X AP
M £

5132 (Ruditapes philippinarum)& 3ol &ehe 44k F27 A4 olujszA Sejutelas
2700) 9 Eskehe] Ao AAshn givh A2 D9 BHAGe R AR A4 WA gras)
@ oAfoz qste] AUFe] FAHD glo] WAY FAFUAA o] o] AglFe] ZAHNEE AL
shdshs o] AFshl Hgich o8 SsAE $A A MAAee) B N2 A7 AH} A7
3] 8uH o), ol T W £l TG T e AW E (), AAZLIY A2<F ulw ZA o] wp|2to]

AThibg g, ANEAS, HRhE, ALY ] B 7| 2ARE

’

e H Uy

2 AR 43 vl (Ruditapes philippinarum)< A2}

A v e RSt A 9EE (%) A 278 4
20019 7€ 9dl AHAER AHEE AMAE AP A =2

Aol YR 8% AS D o MAIEC]ITh 1542 Ho] FF F AFH R A 15} 4

AANA 2] 61.0%7} A ek A1xF 169 F) A sk

FET U FHOIFFTRE Yol oA A2xk (30 F) H s

Z}3)k4 e} v1ekE (condition index)= %53 x 100/ (4A x 21 x 7—1’%)3] —].°ﬂ 3]3}]/‘1 Tkl (#k

W-E 7, 1979).

+0.02, 0.09 + 0.02% teh} Mo o8l wwE ol Holed
AR G AN F I TFT A, G ANE A2 A, A
AF

Az} Z+7 61.0%, 63.39%, 74.14% % Ve LRk Ewo]gg Al
H3e AY AT 7} =71 uje} zﬂ 1z A 2 3, A 3 & ox AshEEe 77 61.0%,

36.07%, 6.06%E eldl Az} aEE A%E B4

@) W% £ooTF AT AN SAE Qe WA FoAAE HolE BIUA Foldels
o AV 2HE (U, 5T 5) Sol F41 JRTATC] A2 U TFH) A o) A4
AEEe Q%] FEAgom, AWML dojd ARA FAS 2484 242 Ta4 LAY

2 gtk Y AAE vulss Halo 7 QE 7ha
o AUTE gel) s DA 204 2 AT F2 7, )
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Sof gabsh opur) o ol 44T 5 &S Rustdnh o] AHL AV FFeE B A7 42
A AT Al NGl A% SAHCE LUES AGE P A BA] Y Aow

(3) b AAAZY Arghi
(1994)7} A XA} vpx| ko] 2t
o) AR 2be] BE AT

= 15-17¢4 (A 169)E YelytEd), o] 2%+ Toba and Miyama
= A (14-159)e0 F3ld B3k A} wl-$ FABIGE RS ¢ 5 9
AR5 (%) ANAIZ7E AR Ho|3F AP A, AdF Ak

=
Ll
A

<3

) 2
WHEE (W) Z7AAR R AA2 R A4vFe 958 N FaF ek A T BFTY
ASE ARNEE W7 AVF BF 2 FaHE JFE 24y

A2

Spirlet, C., Grosjean, P. and Jangoux, M. (2000) Optimization of gonad growth by manipulation of
temperature and photoperiod in cultivated sea urchin, Paracentrotus lividus (Lamarck)
(Echinodermata). Aquaculture, 185: 85-99.

Toba, M. and Miyama, Y. (1994) Relationship of size to gonadal maturation and sf)@awning in
artificially conditioned Manila clams. Nippon Suisan Gakkaishi, 60(2): 173-178.

kliFak, HATZ. (1979 LWOXFBEZ7SVOENSBHIC->VTLODRREBREREL> 2. T
19-34.

v} X2t (Ruditapes philippinarum)®] A4 4 v A=
¥ @A 9 WA AN BEeAE Asety 4¥
ghef 3}

ofnllullF-2] ABAlaof QA3te xSk Wz WY (A3 GUER AR T A AAAE
25 3] Fa3lt GRS YA L FFEE Ao Ryl glo] (Mori, 1975; Robinson, 1981; Barber
and Black, 1981), w}x|2ke] sz} W7 £9] (&3, A4 44 T3HE djye® 20014 14-10€

N
71 ulAlge] 3o Jerasl RN, 344 9 2o P ANE DU BaE diz 249,
AL SRl BE 918 S R Wael 4T ARBAS 2AstgR, thest 2 244 57

& sl $4 nag,

Mz R Uy

Aol AR vEA=2 2000 1978 1049702 A5 A2 Fank vpA e ok geA o83 A AHskgl
ok AR wkAlEe) 27l A2 A AF 25.0-27.0 mme|$lE, 2 A 35.0-40.0 mme|irt. whAIE

R31EHE AR £ AOACH 2J8te] :E33k2 105 C AgAzy e 4819y, 2hia2 Kjeldahl'y.o.
2, AL Soxhelt $EH o £A35H. Glycogens] A3 anthrone #4H (Roe, 1955)% o] &3l4 &

Hogich F9EE wo] U ARE BANS] YAFE AT F 80% $43 2F $94& 715, water bath
Aol 100 Tl 2407F Bhsgch, 2910 WA F gvjers] GeE shstel UG F 4T AelN Ry

- 139 -



Proceedings of Fall Meeting on Malacology, 2001

ukx)5le] glycogens HAAFTE HAH glycogens JAEE (5000 g x 10 min)dle] HAES IN HiHE
6mE 7lste £3)A7) & QAR st AFEodlS 71X 2 anthrone FHAPHe® EA 3¢l

2

F9 A 3 (%) s}

vixjEke] EohalA ek (%) 29 A$, BF 59.46%-81.64% (dry base)d] H$lE yehio] ARER
AolE Bglvh Al re) wide] G4 )7] A2 249 (271247]-371847D)9) 2ol ©]& 3 394 A
3] Ztaso], 54 (¢ 9 Aol Hags Uehd & 6488 A3 Zubshe A%E 2k @9, Uahd
75 T o) BT 54.62-69.56%2 HAE Ueto] AA MR Az AolE BAth Aaav) wdsty] Al
Zehs 2958 AA38] F718b7] AlRSEe abkakA o] dejur] A]l 49 (3718A47]-457)ell A o] F
Abto] Al ABHs 5494E 109 (F-24EY)-E 3t f 6|&A7)7kA] ohA] Fradhe A3e el il ovisiRel &
i gk ste)l fAREE ok Bk 4 iahd W) Sehild $e 4ARRA r = -0.292, p <
0.05)% bt

A2 ¥ (%43}

upx|2te] FA|A ] AR E Wshe 7 4, F 1.68%-10.50% (dry base)?] HHE yelvio] AR
] xlolg Boivh A dddA H FAAEHFE 14 (BAV-271Z47) Auizhs e £, 24 (2012
A7)-F8A 7)) R AN hEE S B g2 AT AL whdo] AFEE X))o H i
o2t A% gk ¥, Whdd Tepdste] A$E BT 2.70%-13.95% (dry base) B S 2o AH W 2
Aol2 nylch 4 WH3l= 1956 A3 S8 ARt Akl 49 (37]1847]-g457) el Hde o]
Abto] A= 59%E 104702 A3l #ase 43S 2o it ouislife] Astebd ARt oFAs
Aok, 22 d A XA Fe AR (r = -0.699, p < 0.05)F eI

e

23 FF (%) 3}

1) viA=e} 2elzA e AR H3hs 4] 4%, B4 0.009%-1.169% (dry base)®] HHAE velo]
AR 2 HolE Bk Al A o glycogen ¥ 1458 F23HA S7HE7] A FEte 49 (3712
A7)-57))ell Hullo] o] & F, Alzto] AjFtE|: 59 ¥ F73 FAaE] ARl 109 (F2Ak7)-E3) 9 v
BA7WHA ZAasEE A 2ok

2) WA 399 glycogen TF M= HF 0.049%-0.166 (dry base)S elo] AR 2 lo]E R glc)
1 H3E B9, 1958 A3 F7kE7] ARk 29 (271847)9 Aol o|& ¥ 34 $49 ¥, 494
A A8 Zls]7] ARt 7971A) So1E E 89 RE 109714 A7 3hE e s WA W)
o) 2 3A FF Alololle AABAI} 2ol gt} r = 0.062, p > 0.05).

FETF (%)Hs)

1) wixge Sz S Wl (BT 78.01%-86.47%)% WG u SR A9 ¢T
79.50%-85.85%)+= - #AHek W3l Roloh kAo g B AL o] A& E: 14 (M]8A47]-27]
Aol L g2 B3 F 293 HAA gaste] 499 HAGE B F 108971 AR S EE e 24
o}
2) ANZ23} Ugde] £E3EF Alolole ko] AdA r=0.767, p €0.05)F YEle, & AHAAE B

Fgiv,
2 &

upA| k] gald e 3 (R AR 2] Askekd A & dske WA A, $X4A
w3le} LRA o7 9] Al B (negative correlation)E Yehirh E3), Qa4 wdo] SAJEA dojrf=
AZ1FE Shs710] o2& A7l @A ehuvia Qlo] s AR JFEo] AL wEF oEe] Wi
3l MALR YFEAC] oFde Ao FHHJN
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Glycogen el A AFd#AA7} ok o]f dFo] Y Wgty] o Relct

ulx)gke] sizbE o R (BT 78.01%-86.47%)2 Whd Wl &3 Hal (3¢ 76.35%-85.85%) % o5
FARRE Fslok S By Ak o R B o, A4 dgde] AIREE 149 (W8A47-27184 7)) & 3 24
T 24958 AA st 1089717 FHEE F4E 2k

sz

Barber, B.J. and Blake, N.J. (1981) Energy storag and utilization relation to gametogenesis in
Argopecten irradians concentricus (Say). J. Exp. Mar. Biol. Ecol., 52: 121-134.

Mori, K. (1975) Seasonal variation in physiological activity of scallops under culture in the coastal
waters of Sanriku Distric, Japan and a physiological approach of possible cause of their mass
mortality. Bull. Mar. Biol. Station, Asamushi, 15: 59-79

Robinosn, W.E., Wehling, W.E., Moese, M.P. and MeLeod, G.C. (1981) Seasonal changes in soft-body
component indices and energy reserves in the Atlantic deep-sea scallop, Placopecten
magellanicus. Fish. Bull., 79: 449-458.

w22}k, Ruditapes philippinarum®] A<, 4Hte] ¢4

A o

oy, olg4, 51dY, &7|=

M B

Bl 212 (Ruditapes philippinarum)= {ga el &3l A 83 4§ oA g, 5=, &
2, v, 283 299 5 AA o8 Yt dgkel £x3=, 53], $EvEle AL 209 2 =
s o] Al Aalsta gl vpx| ] WAL e @ 7|2 A
1993; Toba and Miyama, 1994; Goshima et al., 1996) v} x|} 2%
AR 4wk 27186 s 1 A7) AF7LA, 2Ejn ARE] Fel A4 A As-Ald AlojAdE At
of upx|ete] WA Aejstd 45 e|7] 3 2AFH oz A4 wg BEAS ZARIER ul vk

=

A
of Zt= Z 7HA] T4+ WASAd #F 72ARE 23714 +A 2

>

Mz A Yy

1. F-&ell 93 54 24 (A4 1 20)-95 9 AR AR A7 F)

A A -4zt AR AAS £43) 3 e Atd oA AL 271, e ATt
Z7labd F<) 20014 3€ 1955 g 9 FRARIAA]] 549 199 7hA] A Aoz AE sty 304,
50¢ 60, 704, 80U 7 652 AEZHIAE (Jsochrysis galbana (10%), Chaetoceros gracilis (10%),
Chlorella ellipsoidea (10%), Nanochloris oculata (10%), Tetraselis tetrathele (30%), Nitzschia sp.
(30%)F FE3] Aol (300,000 cells/ml A& FADAZ F HAEL] AL WEDAE ASFLs H=
A F =22 2L AR AR 30 A AAHFE AHESH e 2 AR
AFT (11C-23C), AFLA2F (10T), LA T (19C), LFLX YT (22T)E Yol =AEH
sgieh ARE AR QA AYAE 34 AW, A% Vernier calipers® 145+ 0.1 em 744 A%
97 AL 001g7HA ASNgch AL BBARE 2AGH o2 2] 93 AL E 2P
K& WA F 4525 parafin AHYH 23} 5-7 yme] FA2 AHE WE F Mayer's haematoxylin

N,
Ao

=

i o
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2 0.5% eosin®E u|w FAsGc)

2. 52 2 o] Ao u} 2 A9 = E PA 2 B (AP F)

AR 7] A9l 20019 69 2693-E] AHA7)Q) 798 AAH 8€ 6U7HA] 4247 vlx|ZY 42 H (24
22C-28T, A$-2: 10T + 1T), &3AAY =7 8 F2AA: 244 25 + 2.5 mm, ZAA: 24 35 + 2.3
mm), #o] FFALT (6% AETLAE) 9@ o] FFAYT 2 2, Hol FF % 24 (FHo] FH)el

spAlR A AT SR 23 Aol E EAgIEh Aol AR A 2 ABTFwie 00 AAH S§stol
AL ] TS GRE 2ARASIGDE 2HH AP} o489 6 3o AZEYREL |3 vl
Rk J2l3 A s elzhAIR) Saale, el FHART A5 ol HSS vhl o] ABEYAE

3} welelel Sl AEskA 9l shel Agstaich

-

A A aE

1. 5 93 A5 24 (A & dd 27)-945 D A7) A F A7) F)

1) 2AEA A7 Az ALAYT (11C-23C) h52] 7)o #AAge] 302 A7 (34 319)F 7}
2] 27124 71% (early active stage) WER Y2 509 A3 ZXE]E= F7]|8A 7] (late active stage)”}
el en, 604 A3 ¥ (449 29%)¢ll= &7 ATl Yelytth 7047 809 AT} Fole 457)
(ripe stage) 7WA7} Yepgton) BEAY] Al 283A oot

2) A2 (100)H8T& 304, 504, 60, 70, 80 AT F71x] ok~ A Z7]o)] FA o] A
Az whdebAy) 27184 7] (Ea) ¥ 371247 LaE Yeldie] A4k i 27)ols @2 20 9
3 YA & o] o= A% AAE s AL2E AR 2420 19C W 22C AZYARF HHAES
302 A F /184719 AA7F Yel R, 502 FE = 95719 AV 28540 =8 602 A
F (4% 299) FE &= AEAS BQl A7) (partial spawning stage) ZHAIEe] @38l AFA4F vl
o] Akhr] (20014 549 TR 109 9A Agte] f-= =ik 704 H 80 A (54 199)F e+
Ak2k7] (ps)9t ]38 &4 7] (spent/inactive stage)7}A] & 3te] A4t vpA|g Ro} 2704 i)
£ o 2 19C ¥l 22C HAHT Aot AAEL] A4 wbddhA 7} 7k
3, AL 206 B Aa dEAlE 4 19C ¥ 22C 25 302 A7 ¥ 509
A2 A0 ZAMAE Brh A& ubhdo] ofzk wlE FIE R g o) 6094-80Y
o] A2 MAIE Bot Aai o] wdwbAr} 7t wE A RS Vel ieh b5 A A

Al AN 302608 AT F (449 299)7HA = R o] dHRY} Rt =&
02 A7 F 54 9% e 802 AT 5 19)7HAE AA zlolr}t FsHA FE5 ]

-z
L e
¢

=T T

fo e i g ox 2
= tlo 2
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n,°.

& o=
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o ¥
7} 197
< aA

3}, 2% 540 ehls

(9}

¥ o
;%r L
o

>
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1

il

2 wpAlee] £ 2 Ho] 2o e g AA 278 A2 BT () 3] 2)
D 429 A% F Ho] 2FART A F 2He el AL A A5 AL TRV}
B 49 R A AANE%S) FE 27 70.0%, T0%] ek W, Dggks 2
= Ps 9 Splac] HFRE AAE%2) o] 60.0% 609%F 27t vebgom 2 woh e
AAANA Tae AFo] AAL B 2L Qo] Fo UsA Aoele Aoz FAD
2) 429 A3k ¥ Ho] TFUARTY ANA F A2-ob5 AAL A$, Ps % Sp/lacl == AAS
%9 T AR < FRASE Ueht ARG $30] AL AT Fr] WAsHA Wshe] uiAY AL
wgekAle] Aol ozt o w2 Yehyth e Ao 2 o uhgke) A4 dde] Agstt
48 AT AL B m4go] AN DD 9 Aol no) e Aes Aoz Uy ¥

A7) (Ps) + E3 2 8341 7] (Spla)e] 3] %2 paired sample t-testd 3+ 23, p = 0.001& ebd
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of xwizle] Wl AAS] W3le Fo3 A7) gl FAes: el
3) 429 73} o] Bujo] FFAHTF (starvation) NAG2) H$, m4-43 Z AL Psse}l Sp/lal
Ag %2 ¥ D42 2 NAF%y 3 viaste 2, £ Z JlAL Fo] U4 A B) <F

al
2 A& Al el Bl et e 2he Al ASE A3 S AAE we
AW AE Wold FIoHA) e At TUT Y42 B Pge ngn,

9 BB 250 FFART P ANES 2ol FFARTY Fa A A
A3 48 9 AR 27)e] Adglel, TaL-FH o] TRART bl
ol Fof w2 A e} 793 25 2 ¢ =4] (paired sample t-test, p =
AA Gopdz Aol At Az JFEel g B2 U o Fte] HYBF
Do) AAHEE sk AR W) Wabolzh Az

O

o

o

s

Toba, M., Natsume, Y. and Yamakawa, H. (1993) Reproductive cycle of Manila clam collected from
Funabashi waters, Tokyo Bay. Nippon Suisan Gakkaishi, 59(1): 15-22.

Toba, M. and Miyama, Y. (1994) Relationship of size to gonadal maturation and spawning in
artificially conditioned Manila clams. Nippon Suisan Gakkaishi, 60(2): 173-178.

Toba, M. and Miyama, Y. (1995) Influence of temperature on the sexual maturation in Manila
clam, Ruditapes philippinarum, Suisanzoshoku, 43(3): 305-314.

NeFZ7N (Mactra chinensis Philippi)e] A& 1. AAF

M B

Nz (Mactra chinensis Philippi)= 027 # (Mactridae)ol] &3l Fo3 4, 42 A5 3
=, F3e) B, 7oA 20 m77}7\] A28k} (About and Dance, 1982). $-2lueto A& A3
o ApgA e AAst, PR oFEE Fog sifFolvh FAA G AFRAMNE o] AP wid
2,000 € ol AFH=HE Fgejde] F o FoharF ol

a8 Ak zkR A3 Al de] Al 2 oivke] mjEo g olsle 7hAlz]e] gEA &
22, AL A FYI AFYE] AFA W F ANYEY] HEH TFaR g sFAA A
5}7h o St

T A ARG QoA Az & A#E
2] Ao R A Aol Asto] AR Flo|nt

MNeFz=AN7F i S 3=, 485 FAez 937 A= e, dEoE Hanaoka
and Shimadzu (1949)7} Fejd o)} A5 3’&3’]-"4 Sakai (1976)7} Z2)oll #3le], Sakurai et al.
(1992)7} Hokkaido®] 7HEFzsle) 4=k7)1E B sl Sakurai ef. al. (19972 =23 Q& 2o
sl vxE v 3 d7slgls, Sakurai ef. ol. (1998)= AAT FEl Alz2 z=7)ol
g A7+E Fuk Aok F=olAs Wang et al. (1984)0] FA7 dp-ollx o] 877 4bgth, <l3-4-3}
of &bl A7stg, FulellAE Lee and Son (1978) FAF Ao whE 274 Fko A3}
o, Kim et. al. (1995)°] Atzks} 7ol #Belo, Chung et. al. (1987 A Aol #3te, Chung

s

T MSYY 2AE A% 24

..I
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(1997 AAAES} YAF7)e] Bofe] B 6 gheh.

ME H YUY

5 E2-2 19949 1976 199449 1249 a2/)el 2A AR 244 &7
Fold ykez AR olHBelA U 1 3] AYshe] ALyt
HAg RS =4 AYAT 27 27 (shell length), 23 (shell height), Z+Z (shell width)&
Vernier caliper® 0.1 mm 7}#], A5 ($5%, total weight)2 AAALEZ 0.1 g 714 &35k
AP AA L sz el 727 g R szl 7_]—2—1 He =aog AAAI | u}
o E9es BRgos 2Ysl dehde & ATl AE $8%
W% a8 $RE GF A2 Agson], Ael 25
o

Irlo

S}

FFI
l‘_&
—LI
é
>~

Hzte) ERgdiet FYUR o]Hste A Yehie %] AFIARA AFWE &) A%k
z J 1 .
(R—r1,)
sz iR e 4ige SRR A (rp—1,-1) R 2 35 8749 2

o) rni: ) & FRE AAEY roy 39 FFA; 1, 1l 1A 22 AAE AAS 187
stch. A3 A%, A 22, 433 2420 BAE AN, AR AFT
2!

& EZANE Agstel Asgn
2, 24 $2YAAS A4 ATE D) Aok £E A@slel #2949 e T e
A9 AFE FAsGe) o] ARAES AE5te] Bertalanfly 4 F4E Fohgn 28947149 3

A 27 9314 3?3-3-{?. A7) = "g"”\«] 4o 4R Hu|Ho g #AFs4 7, Chung et al
(1987)3} Chung (1997), Kim et al. (1985), Sakurai and Miyamoto (1992) ¥ Wang et al. (1980)2) A&
£ Austeq ZAs

dat o o

1994 193¢ 19943 129712 AgEx FAHA] shA] Adell A A= AFzAe] 43S 24354
o}.
D NN s Zel] Vel 82 A13] A= F &7 FAHA = 884 982 =AU
2) 2§ 4717+ 15719 (1.25%)FE YEeRgt
3) 24 (SL: mm)# AF (TW: g)7+e] AL TW = 2.2476x107° SL3%6 > = 0.90)°] 2o,
Z4 S Zz (SH)ZHe #A= SH = 0.7545 SL—0.0145(r?=0.93) °lz, &% Sn3d 4=
(SW) 7+e] #A= SW = (.5336 SL—2.4253(r2=0.87) o}
4) 98 ®) ¥ 2 SLoF #AF (TWo2| Bertalanffy 4442
SLt = 60.177 (1—e —0.6458(t—0.3895) )oll,

TW, = 43.6229 (1—e ~0-M48(-0.38%) )3.5% o9 1y
AH7)+E Chung (1997)°]) $&0] 22Co|Ae 2 A2l 64-790l8ly B3l 2n, Chung et al.
(1987)% 9A] 64-740] F A7igtz sl om, d&o ojAx 74-9¥o] F A=r|etn B syl
(Sakurai et. al., 1002), FFo| A& F£0] 14T ©)4 &el7ts 547 E] Aghditiy vy 3w} °‘r:}
(Wang et al., 1984). 3, & A S 6946 53 -89 NAEANA S8 G A7 et
sk webA, ARl FakEre 64-79R 5 5
72 S dHYAZ sl AGAAT A= Sl ‘%—3— ‘_-\‘v’:°l LEEQY olg =EE9
gEELS EEYAAIIE ZA FIAE UE 5 Aok &, L2571 §43] YelAAY FobAd (Ryou

k
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1991; Kim and Ryou, 1991; Sakurai, 1992; Ryou and Kim, 1997, )¢} A%t7] A% (Kang and Kim,
1983; Kim et al., 1985)2 W 4~ vk &89 4L AviAe FFo2 %S A5 o)« 9ol
AL AL = % Hojo} 29 Aste} oA 7} AAY dApe] P4 e 2o o] A A== A
o oste] vehdo) a8y, 2R dole tFE9) AE ALAH] Exstel oste dejyed, 5
o|slAl = Exlo)dt (Spisula sachlinensis)™ NFZAHE kA o) F o] &) JA=& A2=® e}
ok 23y, 422 Hokkaidod] MFz N §8& 20 43 129004 1€ 34 sty B3
83 gt} (Sakurai, 1992). £3)], A& QoM AN FEFAT Ay AHAA A48 B4
7} glekar she] B zAabehs AbREl alo]E Rgth B AL Kim ef al. (1985) 74-84E 2AE L
v, 2 Ao AE 397 480 o9 AEAA FH A &0l %‘“ﬂh Aoz "}E}"]’-T’— Pt F,
AFzNE A7) A3} ALA- &80 AL 47| AF7} o5 F3F A FA=" 1‘3‘]
22, AgzAE 48342 doe &) weo| vehd 7ls4el ‘3%9—-“—3 =3 —r«]?‘ﬂ"]: g A

Ay zb=c,

Sakurai (1992)] ojstw A AFzsNe] AFAA ) oste] A AFFS 2 9= Yehgow,
Z+zke) 3.7)%= 3.6 mm, 39.5 mm, 59.7 mm, 67.8 mm, 72.7 mm, 74.7 mm, 76.7 mm, 78.1 mm, 78.3
mmE Yl 2 2AeA4 9 4/ dFTEeh 453 92 AFTo) EARL glon, 375 £ ZAbA
+ A 244 656 mmo| T fEE-9] A Eo] EF 60 mm ©]3ke] 2] fH A u]Fte, A& Al
= AdAAe] 80 mm AEE A Qe =3, Kim ef al. (1985)% 4719 dAFT°] 247 21.98 mm,
48.08 mm, 59.73 mm, 66.37 mm& Rustgoen, HA4AL < 70 mmE 58 vk AFEN7}
2 Zow AFEE 2A B Ao Yehyr} =3 Bertalanffy A4 o 25l 248 o 73
£ Sakurai (1992)%= 78.31 mm, Kim et al. (1985)2 71.6 mmZ F735 o], & =A}o|A4 9] 60.02 mm2}
A o)z} wir} o)9h Zo] YO AL AFTY £E U A V= dF e Yeht -2yt
o MFzAN} g FEEH U
ol AR AL Jubo g ofF e AAS AH oz AHIAN Lyt A5 24-349 A7
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