Bull. Toyama Pref. Res. Inst. No.17, 11—17 (2006) 11

HRKREERELUTO7 L RREE %2 BRAKE THGERB UGBS0 RS

AFRE" - AR Kk IE
(20065F3H8H = HH)

Survival rate of the stocking Ayu infected by cold-water disease during rearing in concrete
ponds at two water temperatures

Yasuhiko TAGO, Seiichi MURAKI and Jun OHTSU

Survival rate of the ayu, Plecoglossus altivelis, used for stocking the Jinzu and Shou Rivers
was estimated during rearing of the fish in concrete ponds from May to August for five con-
secutive years (1997 through 2001). Fish of four different origins were used, divided into 2
groups, and each group reared at either 13 °C or 17 °C. In all experiments, the highest survival
rate (99.2 %) was observed at 17 °C, and the lowest (10.2 %) at 13 °C. Mean survival rate of
the fish at 13 “C was 44.2 % and was 60.6 % at 17 °C. The cold-water pathogenic disease bac-
teria, Flavobacterium psychrophilum, was detected in all groups, and it is considered that the
bacterium was responsible for the death of the ayu. These results suggest that recent release of
the ayu into the Jinzu and Shou Rivers may have been greatly affected by cold-water disease
and that we should hasten to solve this problem to enhance the ayu resources more effectively.
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BIREKBA13CLU L L B2 A RO BR L T3EHAHIH 3 (7 2hKFNEIGES
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HEBEPESMICT ST &, MHEEREL RERREESCRES - BREICE > TREDT
BILOFWEIRTHEEEDLN D, LL, M@/IPLENZEDORANICHEKS 7 2BHD
HEERARET S EREBDTHE T, 2EMICA TS, AR sh -7 2EHOREA
TOERREHE L IEEG, BohcmXBics i 2MENH 2 ITBETWV C(GHE 1965,
A « E  2000), Ff, MFEL L7 2 BHOKKROREREFNBH G IIEALH LN
A

DY, KRR TRAENINERE N7 2EHOERR L KHKEOREERETFHIT 52 BHIT,
1997~2001E Ic @) | N E -7 2 iz, 207 ) — b OBRBHBICBWTRIL 3 2
SOKETHERT L, TOERREFANB L LI, AKFREORBREZIT->

MEERHE
e cHESREB Lo 7 2icid, 1997~2001F ic @l F 7 @R s - Bl o —8 %=
AW/ (Table 1) £h oEEOHRE, HERERTORES TERENIEE (UT, ER
Table 1 Date of beginning, origin, number, mean body weight and density of the ayu reared in the concrete ponds from

May or June to August 1 during the years 1997 to 2001
1997~20014%ED5, 6AM S8A1IBE T v 7 ) — + DAFMMTHERT L /2 7 2 0EFHER, B3R, B

G EB L CEEEE

Date of beginnig Origin Number of Mean body Number of Density of

fish weight (g) used ponds fish (kg/ni)
16 May, 1997 Farm in Hikone city ' 319 13.1 1 1.48
3 June, 1997 Farm in Hikone city *' 448 9.2 2 0.73
5 June, 1997 Farm in Hikone city *' 167 9.8 1 0.58
20 May, 1998 Jinzu Hatchery *? 440 7.0 2 0.54
25 May, 1998 Farm in Hikone city *' 558 8.7 2 0.86
19 May, 1999 Farm in Hikone city "' 308 11.3 2 0.61
21 May, 1999 Jinzu Hatchery ** 297 11.7 2 0.61
25 May, 2000 Jinzu Hatchery *? 312 4.7 2 0.26
9 June, 2000 Farm in Hikone city *' 300 13.9 2 0.74
9 June, 2000 Farm in Hikone city °* 300 10.5 2 0.56
27 Apr. , 2001  Jinzu Hatchery ** 716 8.6 2 1.09
31 May, 2001 Farm in Hikone city * 316 9.0 2 0.50

*! Landlocked population of lake Biwa.
(REBMEOFREERMOBME TEE L 1-FE)

*? Fertilized from wild fish of amphidromous population caught in the Jinzu River.
(Fi@)|| THil &S h oo 1R B o)

** Amphidromous population in Miyazaki Prefecture and reared in the farm in Hikone City.
(BHE TR O BET 2 2 ZRTTOBMS TER L /LHEEH)

** Amphidromous population maintained in Jinzu Hatchery.

(Fhadi)l| 7 = 385 TR E & h /- HiE)
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HEMIEE) BLUZ I LAXFEHAHE |72 « < WS (ZBLUHSER) cERINEY
(LUF, #a@) M55 E) Th 1o ERMBESECIEBHTRABLALT 2FABLUER
BTSN/ BER 7 2 2EEWAER CRUMNEE L cHlMN b - 1o, @) [HEIESE I dm
BT L 7o 7 2 2 FiAanGHEE) | 7 23855 (ElLmABH#EE) TALRE - Bk L EH
BLURFITHARET (HEMLO Li-72%, M@ 72« < REFHEIGSTALE - kL i
D -1, BB, RBRICHVA 7 2 3REES» S BIEAIGEAK Y, ABELETRRI
ABRX O EIC RIS - 72 (Table 1),

FHERBRRIBLBKERBRBOHEM (K X1.95m, 1E1.45m, & X0.66m) 4~60 (FHEHE
0.26~1.48kg/mi, Table 1) ZRWT, AF/KE (EBEKIHTAK) 2H17°CL13°CicsriF TH~6
AW b68HIHE TIT -7t HADHICRALERESEM LAY, KEBRIFETEENSSV I OARK
BD1%Kit&E Lo BEERFREFRO2ENCHT TIT 1o 1B, BHEFDORFOFHPLIEE
BT AMER—UIIThh - foo HFERRRFA & L TEARTAZHEL, S¥ONEEH D
SEIEET A LIck->THEH L,

1998~20014Fic i3, FAEHIREIPO T A - 3RFHABRK TRDO 8 ~ 9 A (BREMERK) 1<, 56
~20fE A% EIEAICHE L, [nested - PCR 7] (Izumi and Wakabayashi 1997) i & » /KR E
(Flavobacterium psychrophilum) DREHBRERIT - 12, REIALIZ1998~19994F T 388, 2000~
2001 FECTI3ERE L 72,

& £

SEHOEBREOE(L%E Fig lii/R LTz, KEBISCTHBE L AERHBEISERMSAELHEL
TEDEDROERBMED - 72 (10.2~55.9%), UL, L, [EIEE T 19985 & 1999412 KiB17°C
THE LIS E0ERERIZ0.0% ET47% T, M@ I[BESEL D bEWEZRL 72, @)1
FEISEE (319984E (81.4%, 85.9%) & 20004 (89.1%, 96.2%) D& HICHADE & bEBRNS
WSS b N, 199FD LS IC@A DR & bAEREMSEVIES (49.3%, 51.0%) bbb -1, &
72, 200D X S IKITCTIR92% DEFVAEREEMEE L B bbb, 13CTIRD 2HHH» S
BEICHERRESET L, REMICILSBITET LB L/, S HPEEZBELT, FFodiT
Kbm\, DA3VEZNITEVERRERLAAER, 720K, FEBLUCHEBEE CL,2D
57, ITCOKBTHBELILETH 1o L L, 13CORBET b 20004 O #iE) | [ EREEE O
LOREROEVERRERLCE®, 1998FEOWE/HIEBED L S ICITCOFEEHLI bFW
EERRERNLEELHY, —EOEMERI LSNP 271, 1TCOKBTHE L Z1IBOEBRDE
¥(E1360.6% T, 13CTRB L2 11BED44.2% & 0D b5 - 1o b, MHFICIISWKETHELZER
Zvohishotz GRE, p = 0.15),

HERZCIERARDOKKFEOREESE Table 2R L1, HB/KEISCTEBLY 1TCITH
PO, REET-> LT XRTOFEEFED S10~T0% DR THRKKRESBE E NI, BB, W
NOFEICHHTABRPITIIGKTENDOER I A S isdh - 12,
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Fig.l. Daily changes in survival rate of the stocking ayu reared in concrete ponds successively in 1997 - 2001. Origins
of the fish were the same as those in table 1.
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Table 2 Detection rate (%) of Flavobacterium phychrophilum in ayu reared successively in concrete ponds at differnt water
temperatures. Numbers in parentheses indicate (the number of positive fish) / (the total number of fish tested).
KR BKBTHEFT SN 7 20BKREORIEE®%). () HOKF I, BKFESKRE S B
RELBEEHEE 2RLTVS

Water Aug. '98 Jul. '99 Sep. '00 Sep. '01
temmperature Hikone "' Hikone*' Jinzu*? Hikone’'  Hikone"® Jinzu*? Hikone ** Jinzu®*
13°C 66.7 50 33.3 70 20 70 o0 30
(4/6) (3/6) (2/6) (110) (210 (7110) (10/20) (6/20)
17°C - 50 33.3 40 50 20 20 10
- (3/6) (2/6) (410) (5/10) (2/10) (4/20) (2/20)

*1%2 *3 1 Gee Table 1 for the fish strains.
Gi"’cd’t%hilc‘:l—l LEfERLTWS

% 8

FEBTHRR T, BRESRO/NE D - 122000ECHEBTEED 2 FRICE D - 722001F 0 #E) |
WIEIGEICEB VT (Table 1) , BOTEHVARRERLABBELELLILE,S (Fig D, &
HKEOKRKZIPHEEFEEODSIRBAERRIIZTLELEEELTWELWLDEEZEZIONS, LDL,
BIKIROREZEM L 72 1998FELIE TR, T XTORBE D SIB/KREISBRE SN (Table 2),
HBKRICEENIT2BEHICRREIREESELEZIEBHAONTVE I ENS GEWK 1996)
, FETO 7 2 BEHOEREOETIR, BKRORBRBRICL->TEXEIENbDEEZI SN
%, FElfic, MR 3G UHETES (B THERIN TV A bOEEREICS T TRES N
TWih I Eh S, Y/ [RHEIITHRREN TV 7T 2BHOZ  BAKFEEAFREL TV
bOLIEETN B,

BIKIB DB DI - 12 1960FERICEHBREOBTITON LT B TR, MIINDKKE» > R
B TOERERREII486~655% LMEEhTVWE (AH 1965), L L, BKEILENICEIE
L 721997~1998F i Fih)I I TiThh - FBETIE, FDOEERIZ13.0~36.9% &K - 72 (L -
ME  2001), AEFRERTIE, ATAOERERIZ0.2~99.2% T L HIEVEIEH D TlEEh -
2o LU, WTHOREEBEED S SBRKFRESREBENAL LD, BKEVNELELID, AT
k) —BEFELVRETHAMEINKRLBAETR, ZO0EBRIF[BTHRTOEBRRLID b
DIEDELSRBIENTFRHIENS,

1BH, AR TREGKBEORERE ICH L - REBEES DD - 122 &, REIA & RER
WMPEICL DRI~ 12 &, BRULOBE (RERELD 1B 38 KEEORERAR EY)
KEZOHBHOBHEMERTONLE VI EANFHETH > 122 &0 5, BRRXDOEBR & BIKK
HOKRHEBLOMHEEBHRIC VW TREBRT A EBTELD 12, SREIBBHOEBR L BKE
BHORERBLDBHRICOWVWT HHELED ZSLENH A5,

BIKBRIEKBTRIELLPTVI ENMONTED (B 1996) , T HBKBEORELAMZ
BIT@RENIIKEHIITCLE & 78 - RIS T N Z L WHIEE A MBS 5 (7T 2 RARITERS
2 2003), MAT, FETRRTRIOHIELBEL THROLBVARERERLEDIZICOKETH
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BLEETH-ORWLT, BibEVAEREEZRLALER, ITCOKEBTRBLLBETH -
EDS, ITCOKEBTHIRL 1:HD, RRAOERENES LI LBTFRlaN3, LL,
—ATICOKBTHE L BHBROGVERRLER LLECITCOFAERTHIICOHEBTER &
DHEVERRBERLIEZEGDHD, —EOHRERI B -1z, £, 1TCEISCOHEBRHOLE
BROVLHEICREELSZEIRZDONEDL 1T ED 5, BEEA N7 28RBS VWARR
2151, BAEBEOANIKEOSEE2ZERT 2L b, KREESGKFEZREL TLREL
CEBRARBERTH S EEZ 5N 5,

NBREO R L E i Eick D (HF 2001a, HF - FERE  2005) , M@/ EN T
REBOEMC bhhd 5F, 7aoERIIGREDEBSFEVWTWS (HF 2001b), MNA TH
ETRATVICEZBEOREGSH 3 (REAKEREDEBRSESS 1997, Hu@/LE/
BET2OENRBIENEET 3M)ITRE, 72EREEHE - ARS8 2 IC3EKEERENIC
BRI B EBBELLELEZL SN S,

3 i

AINCRES N7 20l E TOEBRE L CKBKEORIERRAEIEIET 3 7-HIc, 1997~
200126 iIc @)l & FEJ I iR S - o—# %, o v 7 ) — + OB THRRERE» 5818
T CHENRE L, AERBRICIIHROBRR 24> DEE A, 13°CE17°CD 2 > DKIETEH
Bl SHETORBBEVERERIIBCOHEBHTHON/102%T, KOGSVAERRIITCO
BB TEONI02%TH -7 LIL, I3COABTHTOIROISVERRERLELELGD N
i, 1TCOHEBTHLID bEVWERRER LALELD D, —EOHEAZRI UM -1, 1TCOKE
THE L 11BOEBROFEHEIZ606% T, 13CTHRBE L1z11HD442% &0 bEH» - b8, il
BICISUKETERREZREDONLE >, ABEKBIICHEBLU 1TCILhr LT, RE%E
T3 RTCOFEBEE» S10~T0R DR THKRELRIHI NI Eh S, FERRBETOERE
RIZBKBORIE « BT ich 3 LHEES N, B/ EEINCEsh W72 EBHOE @
BKEEICRELTEBY, MA)IT7 2 BREDRWITHERS 5123, KFEEOR)IKEDS
B2EET5L0b, BAKREZBRRNICERT 2 EBEBIEEEZ SN,

o 3

X T F EDBICEEL TR, MITBEAKERANE v ¥ —BERA =& B
Bt CPHEEWEE W, AREICHVWA 7 20RGERESE I, EILREREHEA B L OCEIB
RREGREHAES L, SRUEEZ T, $,G8F YL > TREKRBEOH 40 CHN1%25
tzo AFEDO—EIZ 7 2 EHBIFERRE LRAXTREE OKER) itk o7, T IRILEAD TR
HOBEERT 5,
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