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ZOREOWEGERBR TR b EWAENL MEREZRLTZDIE, BBEXOFTH - & bRICALE
T AR o 7=, ALMRE ORI RENIREEL Y MR L7202 b 2200 b T KO RERNR
AT D Z LR RE|N MU LTz, Z O8ERER AR O NZKIER K VKD DK TIT i
DD, FICREMICMOLrORBEZ T E26N05.

& ZAMNO~THFZDORIFEORBAER TIX, wud)lFEHLD A ENL MO ERAITRE <R
725 T, 200145kl & 20024 #k Fa DO il B BRI O R EE & DR AA Dt T RIEHZEFIC
BW Tz, BEEOKBSENRR LN EEFR L IXR b7, WFEHKE b4
RO EITIED 72 - 7. B R TR O ZE /L ST T, 20014 O RERERD 1995
LA EARITELE > TV DT L, 2002F A TIERE < Rigo T (X8). %E Tik
FRE RO K THER OV A XP2BET D, BEDOBRWEEOH )6 A E /L MU HEL L
7. W UCHEATHREDENWIZ L—IZBT 5K S 2 <, 1995F kM D THREM D HMEK
RS S TSR ORBE L 1T E R E ST ENRY — o T

DI D6~TFEDOH OB ZHEDO K ERXDORE R BIZ O TID LKR D e 2 &R
b2, HiFL L7z & 918, #ud)Ilicil E7 2 B A ORFER /ML Em O ER O—> L LT,
T F~ 2 L ORMENEEDIL TV D (- 2002a). 1990412 72 > CHpid@) || T < 7= T
7T <Al OFRANZIRVEERZ oY I~ AL R L > TnD Z &, FOMEOHRE
HIEFA~DIRAEN6.9 - 14.6 NIZHEL TWNDHZ LD, il TOMEOLHENEE SN
TWe (H+ 2002b). H7I73~vREHYHRvR (TvT) X, EUTARH AT U ~vRE
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6 7 8 9 10 11 12 13 14 15 16 17 6 7 8 9 10 11 12 13 14 15 16 17

6 7 8 9 10 11 12 13 14 15 16 17 6 7 8 9 10 11 12 13 14 15 16 17
EXE (cm) EXE (cm)

8. AE/L MHNCISIT 2 ) | REEOFAR]  MERERIA S, 2001455k 35 - OR0024E8F 7 T < 2 % fi:
P LRI SEANC BT 25 OBy BIFROMET — 4.

Wi 7 F<XBE] EFEEN, OO TEWVWETHL ORI ICKZHE L TEEZERD DR
TEREMBLNTWD, B INCY Y v ARHBET 2 Kooz B & LTlE, Bk

(B B (RSN T ~IANFEF L TE 22 &R0, FHkO I TOY~ 2 DRl
TAPRBRAL TS EHERl S TWD (HF 2000b).

B IR A R O LI 642 28 RAPD-PCR 5 & W) 9 385 1 fRAT s TR L7255,
sz EYFE E LY 7 I~ 2B OF D350 N T~ T L ORMERTH L Z &1
S (LIRS 2003). HARTH D WIEATERIIEE TORMEITNSE S E T
TeDIEA D . ZOREOMNTFER TIX, #iOY 7 T~ L7~ T L O HEREFE —1X;
F1) 13472 <, RMALEI L, HOLWIRMA L L L0 & DORMRD LD LEIG DT
BNl b DZ 57D T, 9 TWVSRARINLIEDORZHENIL X T2 Z &R
X,

TNENDOHIX (JI) OFRBEZEG LIZfB N, ERELHALNICTLZ 2 HBY
ELUCHEM L TEAERIHEFEOFEBTRBRIL, MOTHIOHRTENMIHETLTND T
T2 ADEYRFEOEALEIIR L T e, 7 T~ ZAGPOE PR & BEFEIZ X)) 1 F s &
HoifE E OB R =X U T IIRDER VR E o TnD EEZ LD,

BbhYIc

V7 T AGRONRALIEFELAZ R LT DOT Fr—F & LT Th T E &R
RLEHFIECE T D 2D OSSR, EURBMAOEMFEE=2 Y 7, MBEIEOWE
ZAETHRBR2 EORE, £ LTI oERBR CRIRICEONTFERE b LIy T~
ADEDICEZTWDH Z EERI LTz,

-11-



Bill—%27 F7~vR4ERE/ —F RN—=12

ALHEE DN TiX, WIS AN TSR0, KEFEBEPEATWAIGAEZRITIE, 7
T2 AIETHE L DINCAEL LTS, 7 T~ 23 bid 0 BT 2 e AiE
WOZERMEZ i 2 TV D3I, BARRREOZICHEG S T2 0 ANRIEBIOFE T TH L
RELEEFRNLZTERE. LML, ZUTILE R DINBREOSEMEN KD SICoh, TL
Sl &) OFELERSTVLBBNZHEEOIKR TR 26 Si, B2 IEROE 2 T
KT ENEEIND. WS TIHE - THBRRMISE LEZZDRI R b 0D, 4TS
HOWNEZRET 28 1 - B IEEOYUEES, RONIREKIEO R TOZRREREEAIL & %
DOEFEHEFER RO N TE Y, ¥ 7 T~ R L o> TEALHIO B W OETTICITFREN S .

51 ARk

RRWEEZ - NG 1 R NIESC 1982, ¥ T~ ZAOFHFABICET S 4F50-11 FiE
\H AT DRI TR Myxobolus (2T, BN LIBIFHR, 37: 37-47.

TRIE 5L, 1968, AAMEICER T D~ A/ A7 OAimRE = ORPFIZE T 5548 HAMEXIK
WHITER, 19: 29-41.

JEFE A& 1989, NTHERIHO B R ZD I L T P27 F~vAEZRhLETHHEELEES A
T o MRS ~ U — 2 T T I (RMOKEEBAN S R R) , TR AR ER]. pp.
60-109.

Ishida, Y., S. Ito, M. Kaeriyama, S. McKinnell, and K. Nagasawa. 1993. Recent changes in age and
size of chum salmon (Oncorhynchus keta) in the North Pacific Ocean and possible causes. Can. J.
Fish. Aquat. Sci., 50: 290-295.

IEESEEE « AR A= - BPHSRE. 1982, AAMEICRIT D~ A/ A7 OffEiak. HAMEX Kb
WF, 33 : 41-54.

AEFSFEHL - TaAS B 1988, DI OHEE LI 7 7~ ZAD R XK & slREINE L DR, B
N LSRR, 43: 37-45.

BHHE—. 1996. MR ELDEEICHILT 597 7~ A O RIEARE. B LSk, 50:
17-28.

HlL #K.1990a. V7 T~ 2R — b ML IR, 159:7-21.

ECL K. 1990b. $aEH R D FFAMRDL HHELSE LI 7 7~ A DOWJNERE. ST - 3 .540F
R, 44: 11-21.

B K NP S » SRR 2005, ALiEE ORI HOR S ALk 7 7 ~ A D[Rl fE.
S FTEREHEE X =2 — %, 14:19.

H RS 2. 1999, ALHEEACER) NS RBIEIOR S vl 7 T~ 2o RgE kYA X B
iR, 53: 59-66.

Miyakoshi, Y. 1998. Recoveries of masu salmon strayed into Shokanbetsu River, northern Hokkaido,

Japan. Sci. Rep. Hokkaido Fish Hatchery, 52: 75-77.
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WNEE—BH. 1994, WEKBIER L2143 27 T~ A ORI~ F. GE#H) . B LG
R, 48: 99-100.

BFIF5H8E. 1993, V7 T~ AHIIHEEOMEL. fa L P, 162: 29-37.

KRE—IE - Bl #k. 1985, V7 T~ ADpR & RSB 058, 2. 19824120l L7z A&
I b ORI DR & R, ST 95, 39: 17-25.

Okazaki, T. 1986. Genetic variation and population structure in masu salmon Oncorhynchus masou of
Japan. Bull. Japan. Soc. Sci. Fish., 52: 1365-1376.

[l 5SSk, 1991, Y7 BASAOBIRRIEE & EIRAE). BEEIRNITERE#R, 27: 17-30.

Okazaki, T., Y. Tanaka, and H. Naganuma. 1988. A record of the sockeye salmon run to the Tama
River, Honshu, Japan. Jap. J. Ichthyol., 35: 83-86.
FHFFE - NEE - R SRR - e KRR - SUGEAT - A EFIE. 2003, BT T~ AD A
TV M A AL B U 7R AR I O AR S LOWR. AAUKEESREE, 69: 926-932.
MAE— - HRHRE - AR F - R 1981, RN D AT PEY 7 T~ A AE )L
~ Ol ENTE LSRR, 36: 11-31.

H 282, 2002a. M8 THRE S Y 7 7~ AO FE DKo /NRE. KERGE, 50
387-391.

HF-28Z. 2002b. 7 T~ A BIKTH D008 | ~DFY T~ ZADHEL JKPEHIIHE, 50: 137-142.

FhE ¥.1976. Y%7 T~ A Oncorhynchus masou Brevoort DREHER & 0] )15 D43 VRS2
B 208 1. BRI O R & VR, JERIKPESEHR, 26: 321-326.

(LR TR « WE AR+ « HFZ82. 2003. Rapid-PCRIEIC L DY 7 T~ R « 7~ IHEEED
R 20034F K H AOKEEF R R R F 4. 90.
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YU ST ADIMY A4 X EMBARE

062-0922 JLHFEEFLIRHTE LXK A O F2-2 MNATEOEAN ST « T EJFE Y o & —RAEF e
F—U—R: B I<X, RKE, WEEH, VA X

[ZL®HIC

Y7 T~ RIERENSEETY FREEDR R > TV DT X TOAEER (Bihl, s, i
JNAETERL) ZFf > T D ORE 1995). ZHUTH 7 7~ ARY 7 BOH THRFEMIZE < (Neave
1958), L OENPKRMEO T FAEEINTNDHEHEEZ LN TS (Bl 1992). =0
ROV 7 T~ AOEEROHBUCE LT, FiE (1981) 1X0"KELFa DA~ D /3 {LHEREIC
DWTHIZEZRATV, A (1980) 1T E L CIUBEEICAERT 297 7~ AGfalc >\,
A (1995) F=FEBFEMT IO T2V 7~ AGMIZONWT, LR &)1 7%
A O MBI & R 72 EIC oW TR 21T o T b, 7 T~ AT ZE [ 2 K
o> TR CHRFRERAIED T2, WREICKRERERNAL, KA L /N 8K (OF
H & 1986, Nagata 1989) & 5 WMEIZIEE (HIL 1992) OEELSMAZRT Z L BHHI TN
D, ZORRIRRY A RO TEAR BRI Z, 04 BT KD A BRE 04k
PIERS CEHE S 1986), fEEREEE LB 24RO G 35 2 H 4L (Nagata 1989),
B TR S AN E VR E 2% TS5 ORE 1995).

YU T AHEFRD Z D XD 7l E D < HBFBER, RDIX0 B EIEA TR E R
B AL 54U (Tamate and Maekawa 2002), #Ek & L CHRIBMNTH K& RAEZ% £,
Yamamoto et al. (1998) |ZfE [ TH 7 T~ AGHEM O EIRREFE G CTEAL & 72 D B ARIZHTH O
R A X Tid e < REHEE O EWERIZZ W Z L AR L, Nagata (2002) & B4 TOF EMAD
Bl s, INOBAHITE 21320 B & &% 2 KEEEIZOWTRERED & OBIfR % 45
ML TWD., B SMEG TR A XORRLZEHOBNODINEF L O TEHLTEY,
R A ARKDOIIT/EL A ZAHEOINC RS L LT KRE L, NEHRED DIMRREEIC
B0 o 5% BRI T Clofk A XIC K& RERNE LS. £, FEIITHZOINY A
RZEB2ERH Y, I A ZOEWITER T 57% ERFOKRY A ZDEREDEEZDHD
HREICHEOTOSWTWS E L EZBNE. T2 T, ARETIEE—DOBNPS DI H NS L &
HIZINY A Xe 2 A2 TR ERFOMIRT A XD EE/NS S LR TR E R L, A&
RO Z 2 ERICHOWTHRFE2IT-7-.

ST - ETERERE Y —EEBELS

-15-



KRE—H 27 T < ADIH A XL MHRE

MHEERE 150 S ABE
i1
. & 100 8 HRET
HERIR E
199949 A |2 B 4 )1 0 4 Bt 4835 Tl .
BXnli-V47r7o9<2AXA 2868 (BEXE
(FL) 59.1 cm, {AE(BW)2.52kg) DIF%9 0 Z S
0.190 0.200 0.210 0220 0230 0240 0250 0260 0270 0.280
H29HIZH— DA ZADREFE RV T WE ¢

S, FEIR%I0H 26 HICHFEAZFHHIL T, 1. EZRICHR L= Y27 T < RIPOINESE 5.
/NIREE, TREREE, KINBEOIBEITER] L

7= /NBREEIX0.210 g 248 20225 gLLF,

PORREIL0.225 g ##B 20240 g LI F, Kk e A

HREEIZ0.240 g #0255 g AT & L,
FNENI95KLI, 198%7, 183K L 7= akun o i A
(B1). %7, BREEE L TEEAT
DR IIOTNLEERICISKE — @ate
BATHERRIREL L7z, AmE || emE || KRR || mEAE ®
HRINT PRI AT 2 AT [N | A | AN S DU
K X150 cm, 1815 cm DO ke =/ )LRK ™ ms
1, PEAM K70 cm D X &RBRIP Lol
ERNAELTERLE (K2). THENMDL (X2, HRI0 0D EBAM ~DIUABE.
EBRETET, 109 COHTFARDOFT
BELE.
SMEORB

RN ORIRE TOAEKREIT92%T, TOHRDIELHIZLALERD ORI, S
WTFNOBEBITHIALLIEE Y, 10H KT BIZZORTBSMASMEL, R2BIIXEREL $20
BIRREEDNIR - TWe Ay, ITHAMBETIZIITRTHLL 2. H A XDEWIZ L 5 5EDEN
ZOWVWTIIFEAERD BRI,

Fa B

200041 A3 H 2SO BOERE S EPEN 2 AW CTEAHT ZB%5 L, 1H6H 75 HEMEEES (¥
/N YDF-100) %AW TASH LG ZBMA Lz, BRI T X ToBIERIC o3 T X
5X96 7% T BEHORELE. REROEH IZ4BHEOAKAEIIHE YT, ZOV
SNV THREEAT o 72 & 2 A, fafERIT4R R % OB RIS R (> TR T L7223,
FNTHA%% EEl-> TUE.
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FRRE

KERHBRAGIE £ D1 H 6 H B DER DL EITV, LIERI4AAR Z L ICFREEOREE T 2.
FBRIT6 H27 A £ Tk L7z, BREBIZA X O EEMELIC202 TSI BT, 10%HERL~ Y >~
TIHEE L2H EEREOREZITV, FHREOHK L IXHH>E (EMERE) OHKETT-
Tz, Fi, EBRE TR 72AZTTIY BIF, AfEcREEL, BYXEDOREZIT

7.

1. IPY A XPNZEE LW 7 7~ ADFHIRE
DAL, R7pDJFIT & TR ISR

MR B AL T= (t-test, p<0.05).

FIAEBW: o)

RER PNk hOREE  /NDREE EER
00.1.04 0.34° 0.32° 0.31° 0.33"
00.1.31 0.64°° 0.60%° 0.59° 0.68"
00.2.29 1.72 1.50 155 153
00.3.29 2.50 2.38 2.55 247
00.4.25 3.49%° 2.89° 3.71° 3.47%°
00.5.24 442 416 4.40 458
00.6.27 6.56 6.27 5.91 6.71

2. VA XBNERAE LIz 7 T~ A EHIAR
EOEMEFEEOLER. B EMEXFEMT
SEHEICA B ZEN TR STz (F-test, p<0.05).

1RERZE (sd)

RER  KOEEF  JOREE /hDREE RGN
00.1.04  0.007° 0.010° 0.008? 0.018°
00.1.31 0.097 0.113 0.121 0.138
00.2.29 0.371 0.368 0.468 0.543
00.3.29 0.874 0.597 0.867 0.732
00.4.25 1.316 0.943 1.425 1.180
00.5.24 1.894 1.275 1.584 1.409
00.6.27 2172 2.045 2.390 2.576

K3, IV A ZBNCERE LIeY 7 7~ A KED
R O k.
LR RHE(RE/ T 19{H)

PR&EH  KROREF  rhOREF  /NOREE  HEEA

00.1.04 0.020 0.031 0.025 0.055
00.1.31 0.152 0.186 0.206 0.203
00.2.29 0.216 0.246 0.302 0.354
00.3.29 0.350 0.250 0.340 0.296
00.4.25 0.377 0.326 0.384 0.340
00.5.24 0.433 0.307 0.360 0.308
00.6.27 0.331 0.326 0.405 0.384

(sEm) m
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KEE—HV 7 T~ ZADIPH A X & IR

BRLER

% EEZOLA6H OFHKEITITCOINY A X&KL, KINEE0.34 g, HIFRE0.32 g, /IR
B031 g DIEE 720, ZNEIEMEICHERZENRD bV (t-test, p<0.01). F7z, MRS
FEO SRR ITIRIPEE, /NINEEE O THERZENRD B2 (t-test, p<0.01), TIHIREL D
M CIERRO LN o Tz (ttest, p>0.05, £1). T7-, EHEFEELZEE L-E 25, 7% EEZIT
BRI 2 AT o T2 3R HE R BIRE OIEER 221 TA BIZ KR E Do 7 (F-test, p<0.01, #2). EHE(R
2B B TR LI AR O b & bl U7z & 2 AT BB IITERX A M O 3EED K92
EOEMFREZ R LIZ b DD H BRICITEIRE DTN 0 /NS <220, /NIPEE Tl g
BIBEEIZIEHE L 2oTe. FEBRE TROR EFY A X& A THWThoOBE IR R ESD
fizam L (M3), FHEREOZELRD LT, HERZEC LRI L ENRR Ok
v, EHIOMFITHIL L T LE-T.

W DY A ZPNRIR ST D LT, BRIV A ZRHEORRE D RAEIZFE ClZ o7z &
IFERIE, REENDIIRERORY A X (A X) ITERT 20 TiEe<, ERFoN
HREN OEVWLEEEENTOESLSZ L0 L, TOMEMREENREBLT S (Yamamoto et al.
1998) Z L ZXFFL TV D, ZHUTEZ b & LEBRESGSM T, BPBEmaEZ v i<
WIGBIZEDOMEE LR U X 5 kR A2 T 5 aMREE A R~ L, BI04 U 57 & Tk
SHO BAF 72 BTS2 M % 5 L CO T BALEIR N2 < 72 5 & R OMRE AT I E D22 %
O T (FAH 1981) EALEER S 2o TREEZRIT 5 &V ) AERIASRE A8 5. £,
SIATESFE DS INC HE A~ L <R, BEFBIMROE Z 0 IT S WEATIRIZB W T, RO
YA XL FBINOEY A ZOMITHENR A BN 8D T & (KRR 1988) & &P /E LRV,
A RPN E 4 0.015 g TiEgR L CRlE Z i L, WO EEARR O —I03 B H0s & 72 o 7273,
JiHA X% L B)—12 LTz ECEEREICHRE BT 5 2 & T2 7~ RSHERORE R,
KA ZDIELOEDRRPFEEESNLIBDEERD.

5| FCHR

THEEE -t R -EEEE. 1986, WINCBIT DY 7 7~ 24 F o IR R 0. A
FHERS, 33:204-207.

IR, 1981, HEFOWIANE & EIEEROMBE AN LSEHERIZ OV T, BISSHEE~ Y
—Z T THE T e S VA LR — N Y7 T A1), dbiEE S E 5508, pp38-42.

ARE TR, 1995, AINACER AR R O & BRI &3 597 T~ ZADOANE R OB, Rk
MRS, (7): 1-188.

INGRIERR. 1980. LB DY 7 7~ A AETE LI 20098, dbifhE S - £ 9 SMGRdiE,
(34): 1-95.

Bl #1992, %27 F < A Oncorhynchus masou (Brevoort) DR AR DA 5 L OVE IR ES 2 (2B
T HMFTE. ALiRE ST - £ SMEGEFE R, (46): 1-156.
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Nagata, M. 1989. The occurrence of bimodality in the length frequency distribution, and its relation to
growth and density in a juvenile masu salmon population in a Hokkaido stream.Physiol. Ecol. Japan,
Spec. Vol. 1: 141-150.

Nagata, M. 2002. Ecological studies on the dispersal of newly emerged masu salmon fry,
Oncorhynchus masou. Sci. Rep. Hokkadio Fish Hatchery, 56: 1-87.

Neave, F. 1958. The origin and speciation of Oncorhynchus. Trans. Roy. Soc. Can., (551): 25-39. ( K
£(1995)7> 6 D5 ).

KAE—IE. 1988. FAIIDY 7 T~ 2DV, Fisk OEE. dbifE S0 - £3 550588
2, (42): 37-47.

Tamate T., and K. Maekawa. 2002. Individual growth and phase differentiation of lacustrine masu
salmon, Oncorhynchus masou, under artificial rearing condition. Icthyol. Res., 49: 397-400.

FRE ¥.1981. Y%7 T~ A Oncorhynchus masou Brevoort D/EJE S & AERE I Re (21| 475
HNTHWT, JbiE K 3R 3. 288p.

Yamamoto, T., H. Ueda, and S. Higashi. 1998. Correlation among dominance status, metabolic rate

and otolith size in masu salmon. J. Fish Biol., 52: 281-290.
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REIZE £ 5 REERMEDEL
— Yl ERZH T DL —

ot

(58

%

N

~

062-0922 FLIRTHESEXF D 522 MSATEGEN ST « $9ERERE Y ¥ —HEIE

XF—U—F: Wy, X=Wh, BEEHEERE, Na', K'-ATPase

XL HIZ

RN AKTTHERET L72DI21E, KNOREEEL —EIHRDODZENRAIRTHD. —4HED
9 BT & KIS A T 3 2 BRI oo 7 BT, IRIGHEFEIRERE A 75 2+ 28 0 B R
528T, ARBREOHERENME L TOERNOEEELZMERT2 28 TED. flz,
WARPOMTIE, KANRAT DR 727K 55 2 BN CIE L 72K 722 R & L CREICHRE L 722
NH, RETDH Na™RClA A ZfN LI L TR D . Wiz, KPR ORIENAKZ P 728
ICRKEOWEKREZSRT & & HIT, 7% Na', CI, Mg™, Ca"%DA A2 %4 & iGn o Peid
o (WH 1977 ; S5 - FEF 1991). B BEETIE, A A > OBk oK i Rz 3
fill (Zaugg and McLain 1970; Wedemeyer et al. 1980; Buckman and Ewing 1982; ¥ % 1985; Ban
and Yamauchi 1991; Ban 2000), /& (Holmes and Stainer 1966; Eddy and Talbot 1985; Ura et al.
1996)3 X U5 (Evans 1979; Colli and Bern 1982) D #&EI78, £ & L CHRERF O TIEL LS
RHENTE. LhL, MWFEEGESBITL T RIENGT 2 £ TOMITEIT 2235 E R
BREICHOWTIE, ZRETHEVERBINTI RN o7z, AR TIE, BRI 5 EINRE
FCOADNRTRBIEHEHEEDOZEL L, ZOWMFRIZE 2 DR EOREL, HFIFHENR,
LY & R THER LRI OV TR T 5.

BaERHOANTTBKECENDEL

YT EENEORIMHE ORGEHRETRAE (BKEIGE) 285 L, SEENE~
THZERR<AMLNTND., —J, X=VF 7 I3EENTHLHEFEDOPRKAEEEZRIZ1%,
KIS HE 2 181 L C AT MU LEERO BB ER~BITT D, 20X 5 e yIiEGL
DIENE, WKHEISEORFERBICONMIND EEZX LD, AHTIE, ST - FTEMH
B X — TS CREMMWOKETE Shi-Y 7 L X=Y 727, KEISEEDO 2 L%
BT 5. WAKBEISRRIX, A A4 sl C EHE D 50 Na', K'-ATPase DIEME (ATPase & 1E)
&, KB T4 B oM I MU U ARE (fLH Na) Z4aiE s LTl 7z,

S ETEREHE Y KRB EL6S
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FE—RRIC L b 72 D RBIEFMEMREEDE(L — Y7 L N=FrDlig—

210 24 EERICHA WY i SELE
o
%200 - 120 48 %BOIANG12HA £ T, £/
1 - & .
Lo | 116 & =0T 2B 1R
i <
;1:170 i 120 DA ET, HrET-FTE
i 48 - . e
& 160 s FiEE Y & — T OE
8150 wy 14 8 B
140 L L L L L L L L L L L 0 %% 7}(—(\\@% % 1/7L:' fija, '&b‘&il
1A 2H 3R 48R 5H 6A 78 8H 9A 10A 118 12R ﬂ 82)3 Z)’{%J:ﬁﬁ, 3ﬂ ul&%&i
210 24 “ FEHEOATHS. ZDfH,
# 200 120 %8 A UEEHIEOICHIOERAE & i
{\1128 : 116 g KBATHRBR 1T\, ATPase
i <C
j{no . 120 VEME L P Na 25047 L7-. &
| 7 8 + =
& 160 E BRI S, A OB R Y
8 450 | 14 8
40 oo . . 0908 |, 0® 1336 mm 725175 mm £ Tfif

78 88 9A 108 11F 128 1A 28 38 48 58 65 O'7=. ATPase T& M (umols
1. YKEIH L= (ER) & =44 (FE) Ol Na', K-ATPase  Pi/mg pro/h) 1%, fF&MDO1A
{5 1:(@, pmols Pi/mg pro/h)Fs & ONME/AKBEAT240F T2 D L7 ~ U 522~ 3DIEAE 2 L=
AIRFE (O, mM) DISEERAE 2, FLHEALAL, SHIC
1750 —7 28z 7= (141,
EREI) . 0%, EMETERT L2, EBRE T £ TI0RTE OB 2 #iFr L7z, 4 Na(mM)
X2 H12200L00 &R Liz3, 3HBAREIZ155~168DIRfE 2R~ 7= (X1, EEEAR).

NR=WroRXEE, EBRYIMFIZ7I mm 75171 mm £ THE L7z, ATPase {EMEIZ7H I
50%R L7, ZO®%RIZA ETIIR2AEOEMA MR Le (1, TREERR) . 3H LIREOMEIE
ALEHL, SAIKR190 =27 2 2 7. MH Na (Z8H 7 52H £ TI90LL LD E A 7R L7z
2, SALKIFIE T L, SAICIXIS3.0DRARMEZ R Lz (K1, FREAL).

— AN B DY BHAEETIE, D ATPase IEMEN EF-9 2 HEH] & i Na MK T3 %
FEANIERICE S T 2R3 H 5 Z &5 (Wedemeyer et al. 1980; HEF 5 1985; £ 5
1987 ; Ban and Yamauchi 1991; Young et al. 1995; Singer et al. 2003), i ATPase 23/KH Dz
BIEFHENCEE 2R 2R -FTeZI 0N TS, SRIOERIZIZOZEZZESITLHE LD
(2, fHD ATPase {EPEA Yo & X=W |23kl Lz, WKEISREZ BT 272D DHEIE L LT
AN THDLZEERLTND.

L2L, I Na OEEEICIZmAFEE TiEWARO N, V7 o8E, H Na 3z L%
DIH DD EFHETREO12H £ TRAE AR L, Z ORI OWAKEIGEED @\ O IRBBIZR 7zt T e
Z NG D. [RAEEORE R IL Hasegawa et al. (1987)HiRE L T\ 5. ZHubORERIL, o7
FELTeA72< Eb107 AL, (TR CTHUFEAE~SBITTE 2REIZHD Z L 2R L
TV, ZOXDIZERETREHIMAR WY 71X, BICE L72RELRIRL 2D, H OE
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AIEBATR A2 CX 2R S0 H D, T D), V7 ORFEERICE T DRSS,
KEJSREDOH LRI ESND Z L13dblenE nx b, izt L, S=3 7 KIS RE
BT DIXVERDAANHSH DA T, ZOMOHIRITRKIL DR ZEREREZ = L7z, ~
=Y L B0, WHEERA~BIT T DRNREIEHESEOE CRES D Z &
2725, L, BERFTIE, WKEISRED & E AR O RRENS LT LS FRMICE LT
WD EIEIRS RV, 2D XD iy, REEFREHERE N RAKANR D X=Y 0, EATE A~
BATETHAIBIIERE T 50 THAH. —HIADOFEKIKRE TTo7c BRI 2 F L
THKEIE SR S TN, X=Wr L ERRIERREANR T 2 7 TR Tnb
(Formar et al. 1982). Z D X 912, BREESMRE CTHREMNA L D R[N H 5 X=H% 7 DY
FEIZ IRV TIE, BRI L 7C R 2R T 5 & & b, BREDFE 2 RIS b Tl
KBS SO - 2T 5 2 ENEETHD.

B DHED ATPase &M & 1fil.H Na OENREZ iz~ 5 &, ATPase IGMEN ' — 7 BfIZH A~ TR
T L726H LIS M Na iZRVVEZ R LTz, 2 OREERIE, 6H LI ATPase iEME (9
10 pmols Pi/mg pro/h) B AUE, V7 I3+ 2K ~ESETEHZ L Z2 R LTS, L,
filf > ATPase 131 A > OREENRICEBEE D> TV D70, ZOIHEREWIE SIBET 510
BRIEARE Do TG TE D EHELEINS. 65T, il ATPase {EMEN ' — 7 IZEET B I
X, Y OWNEBREES e b BEICE L7s, OIS A7 ifilmi & W2 o0 b Lt .
ZORIE, RHRALDOHESCTHEET AR ERH 5.

KEEROEWVIBKEIGEIZEZ HEE

Rt L 7o S D AR FRIZ B o DY KGE S RE O ENRBIL, BRRESFHBREER OREL 2T 5
ZEMHESINTNWD. 2 Th, KRS HBIERH, &2 WITREENZOFRFERRICE X
LB I < BN BT E 72 (Zaugg and McLain 1976; Wedemeyer et al. 1980; Thorarensen
and Clarke 1989). il B EREEOE WK BEICHEDFZRRICE 2 2 EBZP LT LT
ZEE, WEEINOUGEIZ SN D EEZXBND. KETIE, EEEOEWRY T &=
r DWEKEISREIZ 5 2 DB EZFRTAERIZOWTIRAN T 5. ok, H/KEIGEEDREL L
THED ATPase {12 HE L7,

YV ORBR TR EZ L LI28E (A, BH) 2T, ZELEERO2ANL6H £THAEL
2. 1HOMKEEREZ, ARHIAREL g 2720 1.5%, BREHI3.0%IC5%E L=, EBRIWRKY, 54
1EROEDOMEZTRE L TRXELZMET DL LI, 205 HI0ENLMAEE L T ATPase
[EMED I LT, R=W 7 0 FERTIL, HEFELE A2 TEREEICEL 5 2 7238 (C-E #f)
R, LAMNSLEEDSAETHE L-. 1HOKREZ, CRUIAEI g 47~ 1%, E X
3%ICERE L7, DEEOMEERIT2r AMICZEEL, UANPDIAZEEL g ¥7203%, LAND
3AZ1%, 3SAMPDSHZ3I%IRE L. 7 b_X=%7 & HICRTORITKIENI0COMHM T
KTEE L.
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HE—pRIC L b2 ) BBEEWEHREOLE(L —V 7 L =¥ DH#k—

80 180
70 [—TSAR /O e /f
—Oo— BEE / 160 M —o—ER /0/
w 60 —* w150 =
X M # 140
® 50 ® . o o
40 A/ 120 /"_,’//D/D'
V 110
30 L L L 1 100 1 1 1 1 1 1
2R 3R 4R 5A 6A "MA 12A 1A 2R 3R 4R S5A
14 25
# # —0—CcB
a2 |—TOTAR - ¥ 20 — 2
° —o—BE e ——Di
LIRS s A
% g — 40
‘N g s
® o = -
4 1 1 o 1 1 1 1 1 1
2R 38 4R 58 6A 1A 12 1A 2R 3R 4R 5A
[X2. — A DREREZAKRELg H72 Y 1.5% (A B) K3. kEZE% 52 THE L3O =%/ (C-E
£3.0%(B #) TRE LIV HADRYE (E ) B3 RYXE (EK, mm) &40 Na',
X, mm) &#8D Na', K'-ATPase iF#: (T, K'-ATPase &t (TFIXl, pmols Pi/mg pro/h) @
umols Pi/mg pro/h) DZE4k. k.

ZFORER, Vr OFEHRXEIZERDIBTIC, A BEA36.6 mm A 563.5mm ~, BEEA37.3
mm 72576.7 mm ~, FxIFFE—EOMHMVUEZ/ L (K2, EX). ZoOfM, ABED ATPase i&
PE136.09>59.3F TR~ I EF L7223, BEEOEMMEIZ2A D5.0054H D122 TERLTY
— 7 &Mz T=%, 106~METF L2 (K2, TRD).

R=Wr O RXEFIL, ERBIF I, C #H53109.8 mm > 5 148.6 mm ~, E #£43108.3 mm
251770 mm ~, {2 —FEOMOEZRLZ (K3, EX). D#IIIA L TEHLFEROMHY
ERULED, HERZ1%~NEVEZ S EREEIMfI SNz Z0%, BREREZHU3%~RL
7272, 5HIZIX170.6 mm F THE L7z, ATPase i&MEIX, 12A 2253 8122) T C BENRS5-8D
KEZ R LDzt U, EBIZRI0ZHERF L7 (3. TH). D BIXEREHOI1I2ANH1H
D310, BREMHEIHIO2A 253 1X6- 72 R L=, L L, 48 1338 & BEN EH- L, 17.5-21.1
DE—7 & 2z 7.

PLED X 51, 47 TIIRBIBEDS/NUBEIZ LR TRV ATPase TEHEZ R L2 Z &, XV
BB KEICRE R BIS L QW S B ENh D, =Y 7311 H 5 53 H OWKE IS REN 2R
(AR 7203, ZDRPTHERE DE L ATPase IEMEIC KBS, ERERIT EEVIENSE
EERLEE. 20X, BEROY 7 L AFZOR=F 7 OWKEINEE, B 2NTER
ROFEBEZTITCWBEI RS, 1L, 4HOR=Y 7 TIHERE & EEHRIC ATPase
EMREF L2 Lhd, 3HEL BITBKESERRE-> TV LB OND. R=Fr ol
&, BXERHP8 mm GIROBEKICEANORA~OHARR#HEZ G525 L, BKESEZ®D
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BIEBHMSTND (fE KER). SEOERTHE, 48 ORETI ORI A X% B2 T
WBED R =iz, EEREOE ARSI 72 = & T HF I HAHIGREA B E o 72 & B 2
BALD. TIUDORERN D, B TR OSSR E BRI L 0 I LB T
REP TR A R LS BBEAE S B o T, B S 2 L BMR < MK R 2 o
BIL, WRREND. ZOXHIC, WKEREE &) B BE IR &N T
L7 5 AR B 578, ZOMAH BT L, MERRO%REICSRIFSEmIE, £V
ST S LECH D,

BEEERBRTROIBELFAMHEDEL

P & RV IR U CHED ATPase IEVEZ 510, M KBEIGEEA ST 5 2 & ITATE
TR ATz, WHFEAETE TR, £ EE S AR OW T HIZEEITM O ATPase DE) & T—&F
IZRTZN TN D EPRRENDI N EDOERIIAWATH 5. £z, KEHENED S PEIIENE~E D,
RN BV 2 Fal iR B R BT RS RE 2 Y KB SR AKBLA~EI VA 2 B L B2 LD A, Z0id
FRICBIT 285 13w THhwv, ZoRICET 21 HEN DR VEIH & LT, MERTITR
FNZA D MBS EOME FRICEHN . ERHIT NS, RETHE, EYROWEKEEE
Bt Ll _=Wrafal, ~—U 7, dLiEER R KON TR RN & o]
DRIRY I & _X=Fra F, BEWED B IEINCE Dk~ 7o R 012 55 11 SR Stk BE & J ~ 7 fb
RIZOWTHRINT 5.

N=Yr ORFGIEMERRET, AP CRERICE D KETE Lz, ~—U 7
TEE LIRS, SHICET - FTEFEH Y v ¥ — Tk i CRINAICE R SN
FUZHOWTIART. WKEBFIZVFERO4A DD BEO4] £ Ok L, BRETEKBITAIOS
HE4R, BLOMBKBITHOBEAIATR-T2. N—=V » JWEOHREITTA, TreXpTo
LITRIPIZA DETIOA AT
Role. £i2, Y OREBE 25 200

REIREIZTH Ox—1) v 7 % 20 | T
& 10 5 0> AL L P 6 1 £l o0 %
T L7, 3 R OTRK 5 0 | S
FFCHRIP I B S LTk B 5VW/E/&\ﬂ\ﬂﬂ{\ﬁ/)]:$E
AU SV TINT. BB B .
FHEREREIX, #0D ATPase i 38 48 68 8A 108 128 28 48

P (G-ATPase) & & & &

ATPase V& (K-ATPase) 3 4. KRBT L= & 255 fl(G-ATPase) & & ik

(K-ATPase)® Na', K'-ATPase i&4:(umols Pi/mg pro/h)33 & OVl
) i R U AEEE (it Na, mM) OZ8 k. 138 L481%
e Yok, 68 BRSBTS 0RO % 7

R—U T HOERNT,

LML Na ZF545E & LTl
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19934 (2l S v 7z A KSR &1 - 9 F0E CHiE SRRV TH 5. fih L TORED,
Rt (BURM 7 27 RERS & o & — R )R, MREEEKPETZERT) IS L 7.
B LVBEESRAFE D 727y, BRAFRRRED BB IR IZR ) L CTHW 2[RI I = < AALH LB
5. Fio, EHRREOYV I OBER, AFFERTGETE OMES RO I L v Thbh.
oL CEE#T 5.

HIDIZR =T DHREREZFEINTT D, KT OX=Friifaid, G-ATPase 733H 7254 H
2T T ER L, K-ATPase D% LAl ~7= (X4). Z QRS CHEBRMAOUEKIEISEEN B £ -
7o LI ST o, TEBR ARG & - To ke B ~BAT L7z, MiKBATH., G-ATPase I&
SHIZNT TETIRT Lz, ZORITFUEDLH £ THRAICER Lz, kT oflckils
K-ATPase I%, G-ATPase & ¥ #4-5{K\V ME CRIERDZEA L Z 7~ L=, i Na (XK EE & ik
BAITHRORTIZL A LENBO LNT, EFMIWEZ @ C148~156 D THER L7z, ~—U
JYEDF T G-ATPase & K-ATPase DEM & HICHIISE /R LTz (K5). FREFTOS=% /4
B D G-ATPase 1THI3E THE LMK T LI=DITH L, K-ATPase I3£T 0 FRZR L.
Na |3~ —VU 7 OfMA174.0, Tk XiroMn143.5% 7 L.

WIS DR RERBIT 5. =V 7OV 7 T, K-ATPase 7% G-ATPase % & T
EE STz (K5). BEHBEICKRE LY 71X, G-ATPase 73—V » 7O H DK E T
RFLTWeR, T proMIES DIz N7z, RO M0 K-ATPase 13K & 7228 L3
RIS T2, TRREFTOMTIHENE TEE > 7. fMH Na iZ~_— U > 7O~ CEH
INFEOMEN E < 185IZ E L72Ad, Tk KT MaIL14012 R - 7.

B G-ATPase

18 K-ATPase
O Mme#Na

—_

—_

o N A O O O NN Bb»

5 LB DNa’, K'-ATPase &4 &
mAFrJYLEE(X10)

AN—Yv 5 (H#47) R—JoJ(R2) EB(H47) Fmk () Fm(R=)

5. X—U > 7, EHBER L OTRIETCEE LY 7 & X=V 7 2R 8(G-ATPase) & &
Jif(K-ATPase)?> Na*, K'-ATPase & (umols Pi/mg pro/h)3s L OMLH 7 kU 7 LA (I Na,
mM) DOZEAL.
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LI EDOFERMNS, WHEAERBITER, EIVICE S A2 RTIRBEREEE DL E L FIFE T
LE, 1) WEKIZHE G L7z $hiaemR A [0 O £ Tl G-ATPase 3REHERT O B — 7 BRI~ T
KT 22, ZoMoMmt Na lIRLE LTS, 2) hFE~KilF L7-fTlE G-ATPase 73
ELLIKT L, BEICRE ERESRE DMK IIA~OELNEE 2 & & I, HNad EFT 5,
3) PEINHI DM T G-ATPase 236D TIRVME Z 7”4 —77, K-ATPase [Z#+ LFH-T25 & & b1
A Na 3BEHERTOMEIZ R 5, FORBRA LN E7eoT. Tz, V7 b _X=Wr w321k
FZ < omTHEBEL TV, LaL, HP—EIXRZND & TRL TWIEANOREED,
JEHIRFEOY 7 T NT AR, I Na S ERFT AR E o7 2 &R BBREV. 1 E
ZBF LM Na @ EFIE, I EZARTAT S0 7 Filig > T D s LILZRVA,
ZOREHLNTT HIDITITE 2 D48, AR,

FEH
AT, BREROY 7 & X=W o HURT KSR ®%é@&&,%®ﬁ$ 2525
TRRIR DB DWW TR T2 2B, 36 KON L T b EIRHNIC 2 2 fa 012 =R Hitkae
(BT WA A M L. IRGEFREIHERE XA D AFEIC B D D TEHE /e RE
HoHE, EFEREZE L TEOELEHSNIT D E &I, KiRAaCRKTER I CHESNT
%®% EAET 5 2 &iX, BIEHO—MIRD1EAD. TOEKRT, RiETEHREEIED
(2B 2 0 I FRCHER I B W TR VWO RBURTH Y, A% L bEEERE 7 1 —
v RFHEOW D O AR OB R A > LER H 5.

5| Ak
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Y4 - TRAIPDFES
— K7 EfR & INRELiE —
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062-0922 4 ¥ EFLIR T B E X o0 F52-2 JNIATEGEAN S - F T EREH v ¥ —EF e

F—U—F:Hr <200, WK, KB EWH, JIRRILE

[ZL®HIC

Yo~ 2T AR ETHE S, PAEICBOTIZALAAZ L E LT EERREGTR
Lo TS, bREOY 7~ AGJFILEE L TI00FEZ B3 L 249 2 N TSUiRIC
FOHR SN TS EEBX NN, TOEREZRT OIS OLE LT AEETH
%, BONEB X OSSN O E BT A PE ORI R CTh 528, IR AT 2 REM2HF
& LT, KA EREZOIIEIAGIER O Hivd. ek, 7~ ZIRDKT ©hilE~ 7 A
N7 =2, BIEEAGSEI T~ T R U U MK DINDOFIRIZ IV H 2 LR TE
2 b, ZOZOORKUTHE EEZRIT EORMEL 20 2 i3 eh ol

L2rL, 200347 H OFEFIESGEIZ L0, B &7 2800% 5 a8 A E IR LS
DOHEFNEERTHZENTERL R0l T IA RNV =R~ U B UBEA ) 7 LK
DLENRIERN ORI S FE SN TWDEN, ERICE ST HET RV, ARETIEZH
SIADIREIZOWVWTHEY F LD THi-.

Y T RERBEEEIZEITHA5EDTIIE

Yo AHTHE LI BT D ZHEEE DO SMEE TOINEPIE, S ORI Y P oR
BIITEWNIS D500, ERANICIT=U AT~ A, T~ A EOREY R L
ERBETHD. V7~ ABHHEEOMICITT bR 2RSMUMAZ A SN TV, AX v
7 L0 D SMLB DA G D SH, D SERARITITY 7 I TIX2,500h0 R4 23U AT HEC
%D, WK% DINE SMEIRITINE T 2AEEITZ RO 202 Uiz, SMEGOBLOILRIC
NS COINFEL ORI Z K D T2, SMEEIZITfE L OFRO L ORER SIS L9
27257, BUETIZH o077 b= AD X HICREOINENET 25E TR v 7 A0 LI
1T %596 cm X 60 cm X 55 cm DFRLD K SMEAEET S D (K1), Ry 7 2RSS ITE
0 HAREAEFIZ AT DL 9ICERFFSNTEY, F7 TSR INAE S LS.
V7 T ARNR=Y T O XS ITIET DI T HBEOL A, EREHN I TWeT F v

S - ETERERE Y —EEBELTS
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M1. BFER S ROEH S TWER Y N
o 2 SRS, K950 TR A BRAN I ES
AHECTH 0 K EIF40-50L/ 5 3 HELE S h
T,

3. SRR S (4. VR, EREICINEIA L,
CHET S L BIRETHD,

2SR 2 R U728 R 3% o 2SRl ([X2) X0, S BICFEBRBIEL & DI D7
WIHET R 2B LR BIETHEH SN D, #AMEICB W TR STV A 3Lk
L5EE (V—05MEdR) 1TbBRETOMAITLT N TH S (K3). IARRSEIHE, #&E
A=A, KOBFHFACIUE N LI EE TOFHENARETH H72 EOFHEH
T, KEOIY ha—BREELL, [FROFBREREBHSTWAREOKRSELHSH. iE
KSR O K EEMRE L, ZHEEZOINN DR EE TEEHTE 7% Bl (K4) BRI %
b LTHERA SN TSR, RIRIFZHRIILZBIE L, 7% EE CEBT DM HES &
HThH 5.
SMEETOEHIZIBNTIE, S ~OHKEORIE L KD € OFAE LN EERRA
N CH D, HAEOBEIIIIOBE 24 U S, BIRROR FOFHORELERN LD, W
([ZHRD D & F T RIBRFE R TSN ORI Z <. Sl ~D K BT
72l ENZ D S ORI BIZIRE I TV 5.

INEADIRE
P~ ZPADFFRE LTI, AFREOFLERDIIRATO I X H EOBFEIZ L D TIIDK
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7 E¥R] (LA 2002) & SRR —E 2SR 2 TINIRIALAE | 28 EE 2R Td 5 (IR 1980,
HHR 2002). IRHNZ I T DR ROFEED DR DIE, U RREINNARETH Y, HoiRE
I LD b Tna Z EiIc kb L ZARKRE .

a BRDKA ESR

F L LTI XA EFR (Saprolegniaceae) D X A H ENFEIIRC DA X 1IN ATETH 2 &
CEVRET D, LR (1978) [ZOREOE M LCHRINOKD RN 6L, I X7 eF
PSOR DS DITRH SN TNRNE LTINS, IXVEROHEED Y LR bEERH DX
Saprolegnia J&E DL DT 5. Saprolegnia J& D I X 71 B3 A MEAEFRIAR & MM ARG AL 2 £
BHETRAEF 2 A LTS (Scott 1964). JIREIZE W THIR TR S D DITEADEPET
H5.

I AHEDIEE LT IR~ O [ TAR A EDOREL O ORE RN ORBD b TN LB Z
b, JI~D I X B, #HAIIRIRIC LY BADOESROHBINOEGITBETE D
ZEND, BEIOARS ThoTe., FIERENHBIEE TH L Z oL ITh T\
23, Saprolegnia JEIZIXFIE OFEE & 72 DA MEATEZGR ZAE S 72 OARFRMED & OB LRILTZZ N

(G < JBIE 1994). Z D7 DINTATE LI I Xh EOFEA T OV TR O SR L.

IIMZATE T 5 2 X h B OFRELMERIC OV TIE, Hussein et al. (2001) 23723 [E 047 Flfa
FDIICFNRD B 43 B S 4VTz Saprolegnia australis , S. salmonis, S. parasitica (22O NTE OPEIR
ZHA LT 5. Kitancharoen et al. (1997a) OECA T F OIID Bk S #v7-Aphanomyces

frigidophilus |ZBJ3 % Kitancharoen and Hatai (1997) ®#+5723% % . Kitancharoen and Hatai
(1996) 1XilFEF &2 AW z=~ RAINIRET 5 N TURYLEBROFE R0, S. parasitica & S. diclina
TIISEIRC KT DI =D B U S, parasitica SFEINR AT E LT W EHRE L TN D,

IR L O DK T ETR DR EHAT I W TR A D FE A HR 22 VIR & pflE & 72
. JBREFHIZRBIEITN Y TR S FAEW TR FIER I X B oEFHE~bIEH S
TV % (Whisler 1996; Bangyeekhun et al. 2001; Bangyeekhun et al. 2003).

WEIZIEHRL~Y ORI LY I X EBhIE%E1T 72 (Barnes et al. 1997; Howe et al. 1995;
Waterstrat and Marking 1995). &/~ U > OIRIIEEFIZZ ROBAHRLZEIT T\ 2n, 7Y
WABFRDERTHDL~YTHA )= 2T 2 X912 I X EOP I RITE
LML, 193027 A U A ERETIEZENE TORL~ U VEBRICRDY, ~TFh 4
7 U = DFRPEE SNBE DR NRE SN TWD. DREOY 7 -~ AHIEFEEICE
WCTHT AV BERENSLD~T A TV —2OAMWEIZEIT 5 Roger (1949) D CIZ B
T LM EICHEF (1951) 2LV (B 1951 fA - 32 1953 5 A5G
EH TR 1955). TLE, T A NI FBER I A EESRE R I L LR
liCdHod I LmbER L. HE (1953), KE (1955, 1955b) (ZH 2 & 5 12H rBHaIEIN
PSMCEBWT OB SN D L0 IZh o7, 7~ 2D el T OE & 4 > 7 %
I L, SBERORRNLRMIZET O 5 Lol Tz.
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WPt — 5o - = ZPIDIR. — KA EH§ & IR BAE —

~TNA STV — O, IOV Tk Meyer and Jorgenson (1983) D5 1246 %
v, Willoughby and Roberts (1992), Alderman (1985) O¥#EZEDH 5. Meinertz et al. (1995) 1%
B ETT SNV LIe~w T A4 7 )= 2 HNWT, =V~ ZAINTB T 2 HInE DS -
BREEREIL, ~7 04 87U =B L0 OREWITFEBEEIIEVIINICEE I, 3K
W THZORIICERT 52 L 2HE LTS, 2L O & I3 L TlL Plakas et al. (1999)
I VBTN D

~ T A NT V=05 I XA EH IO MLEMIILRIADIER S TER Y, RRE
N CORNRHIE D ITHEIZOWTIE, Bailey (1983a), Bailey (1983b) DRi5238 5. Hist L7z &
NI AN CRHEMEREEFEL LB T L2 NI XD EDIREHET D & &I, HEFEA
@ﬁ%:ﬂ#é%%&ﬁi%:ﬂ#é%%%@%b&ﬁhi&%&meWQ%h1%%)m

ESRICxET DR OHIEILE Z FEHIZ®R < TV 5. Alderman (1982) [F40FEDIEF|DOHLI XA &
N % 3FE D 5L THET L Defungit, Hexylresorcinol, Terbutryne, Salicylanilide, Halquinol,
Dichlorophen, Ethyl violet, Thimerosal, Iodine green, Dahlia, Crystal violet, Brilliant green 25~ 7 7J
ANV =0y aUBREFAFEOMREHBENTRLEZ L ZWMEL TS, Bk - W

(1995) I%6HE DA D FIFAR A I AU EREFHIBISKT T D R MR HIERE (MIC) {82
AL, 7 A N7V —UPERBIEVMEZ R LTZZ &, S. parasitica \ZxF L TlE Cyeloheximide,
Chitosan 33 X OTachigaren A H ThH 5 Z L DR I iL7e Z & 23 L TV 5. Marking et al.
(1994) IR21FEDOHEAID =~ ZJFOH A EhF & 12CITB N TO0EH S B2 & & DII~D

BHEIZOWTHE LB L KT K E R L~ UREWIRERLTZE LTS, F~l v
PIAMZIE, @ bk E 54 (Barnes et al. 1998; LIS 2001; Arndt et al. 2001; Stephenson et al.
2003; Kitancharoen 1997c), % fi# 7K (#8 K © 2000a; 2000b), NaCl (Kitancharoen et al. 1997b),
Eugenol (Hussein et al. 2000), /7K (Edgell et al. 1993) |2 X 2 P IEZN R OHENH 5. Howeetal.
(1995) 1A= Y ARFEFICHR SN D /3T RV LT VT & ROIICKd 532 #His L <
Wb, Zr=UOFIZEET A/ (1978), # =12 DWW T O - /MK (1997) D
I~ T A T )= ORRFICERMHBROMEZER LTRETH L. SMEHAKZ IR
(L DR L CTHEMND I X0 EORAEZPIIET 54 b Sile ORF 5 1980a; 1980b) .
=il (2004) 1FHAT 7 A N — 2 SAEROEKERIIITES T LI KD =T RINDIK T B
BhIEZh R 2 & U Cuv 5. Oseid (1977) 1% Asellus militaris (X X3 O —Fd) & Gammarus
psesudolimnaeus (3 2= ED—FE) (ZX5H I A B EPILiELZ#E LTV 5. Hussein and Hatai
001 IZHIE DPEAT HH I AW EMEIZHOWTHRE L, TH~ORREMEZ R L T\ 5.

200347 ICHEFIED — R KIE S 41, ZAUT K D 20054E7H £ To, 24EM OB E I 4 it
T L RAREELOREN LR o 8E~OHEHN BRSNS Z &> 7. AR L
7o FFIE DO YER B2 K Bk 3R OFESLIN R D BT,

ATRE L72 & 512, flE 2 DFANDHRBREANTORI AV EDREGT L LNMb T,

L L% < OFEFANTFENAEICE W THEPHERL L LTHWL A TITR ST, FHlcE
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YHEELL LTORNEZTHZLENPLEREAITHS. FHRCHYHEERML LTO
R EZTHEOITIFEL DT —FELEL L, ZOT —FOBRBOOITITR VR L %
BOBRAPLELRS.

RKEESTZTOBLUOHAD KL ERHRIEBEHRIE L L T, Bronopol (2-bromo-2
nitro-1,3-propanediol) % 50%%& A 3 2 RAINEBMAERM L LTI — v /STRA S 4L Pyceze
(A ER) OFEML%A TIRFEEN TS (Pottinger and Day 1999).

Tu )R EE L AORER L LTRRICHV DN, (LESOEEX OB EA, K
ELTHAENRTWS., HERICEELZEATNS. KPR S TIXESMHICHETH Z
&, IINRCHERADRENITIIRVAENRNZ ERH LN TVS.

200 - ; Pyceze DFit/KIRIBIZI T 5%

5 Bz oWTIE, 200345 b b A E
TH=US AJUZHOWTRFEE
FOWLRE, 7N O>WTER
BBV T -£TEHEEEHRE
—, TaFRToNWTlERBDE K
ERBRFEMECHERmSN, =

J0/8R— ViR EE(ppm)
8 g

[4.]
o

0 500 1000 1500 2000 2500 3000 NED—EHORBRERITI=2L
S E () (2004), il - fE (2004), K

Es FEMRICEDT 0 ) B—LoORE. ARAL FH—R o4t 5 (2004) ,HES (2004) TH
BEEERZ40g FHE LIV T AT v ) R—LEEL LT MEREE STV A,

1,000ppm D7 1 ) R—VBFNZFEA LT, BT L5500 0EH .

n Z
Kh T ) R—/LEE A HPLC IEIC LV HIE L=, SV=20 73 BADPAD B ORAIH
B THIL OBEIMIER Y T Ah LM LB ah LT r ) & L THH 5 (2004) DHENH Y,

—AHBBEBEEINT. EHRERONI%DOT 1 ) R—LH%k KSR LT & 9 AR A iEMR
e T R AT S KOEHON
7u ) FVRE (oom) OELERT. LTRODDLSVIESRKRELS 2D LA
WMICBREORIBIETFTLEZ L %
WELTWD. SV2TIIMEA L
EHERERDKI0%DT 1 ) R—NVORENAGE ThHoToL LTS, HIKFEFL~T A
A b7V — > OFEHRIC X BRI L TldDawson et al. (1976), Marking et al. (1990) X 1%
(1987) OHMERH B M, T b OWETIISVIEIZIOLL EOBVMETHL~Y T WA b Y —v
DRAENARETH D E LTWD. ZD XD RIEFNT K HTEHRDOWAERES DZEITSHEOTEME
BRI & BRAEERE DIERFFICII+ BRI REBFHELEZS.
b IRIEDHEIE &1L
ABEDYIEHALIE I DWW TRE T D1, HTOIRICEAT2MADO LV £ L OHETVE
.
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