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Effects of continuous feeding on population growth and feeding cost in the

culture of rotifer Brachionus plicatilis

Masahiko Ko1so, Tsutomu ToMoDA, Hiroshi KuwADA, and Akinori HINO

In order to investigate effective feeding methods for the mass culture of rotifer Brachionus plicatilis, we

applied three different feeding modes; continuous, twice/day and once/day feedings. Daily growth rates and

feeding costs using condensed freshwater Chlorella for the production of 100 million rotifers for continuous,

twice/day and once/day feedings were [61.1% and 1.471],

[45.7% and 2.28 1] and [44.5% and 2.331],

respectively. We considered that the superior population growth in continuous feeding was due to the ability to

maintaining the proper food density and dissolved oxygen levels. These results suggest that continuous feeding

improves the efficiency of rotifer production.
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Trials to reduce high mortality rates in the rearing of

larval and juvenile devil stinger

Tomoyuki KiyOKAwWA, and Tadashi SASAKI

In devil stinger seed production, a slump has continued since 1994 when we achieved survival rates of 47.0%

(131,000 settled juvenile individuals) between the egg and settled juvenile stages. However, in 2000, we gave

reconsideration to basic rearing technology aiming to improve current methods by including several innovations,

for example, enriching cultivated live feed. In 2002, we adopted bacterial control methods (periodical bathing in

nifurstyreneate acid in order to reduce Vibrio genus bacteria in particular), and the “Hottoke Method” of rearing,

and as a result, achieved the rearing of more than 50,000 individuals at a survival rate of 30% in multiple

experiments. In addition, in 2003, we used water quality-improving probiotics, and were able to obtain survival

rates similar to those when using nifurstyreneate acid.
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DBBEKOHB AT - 12 & T A, FEEERE, X OLE
KO EREFEE L0, F7, 2003 TFOMEHAEFETH T
OEBWENTHERE NI, & 5iT, WHEOUWIE TRELE
FEICHB W 2 EHOFHSKIEICHIRE o255 2 En

5, LWbWwa - LHREE L ©, BERRESCE %
W iE%E, A2 EHE 3 ICMEZSIET 26 %2
FEhE L7 hs, NS>0 T b IS WKETERMA
EBBTENTET,

AL T, 2001 FEF TIYBEcoRMBERTE LN
roME AR B A B R A £ 2, A =4 3T
M B R IciE A2 B & Lic 2, 30kA %2175
CET, HERARENCH LS -DICESEEL
5NB VL OO HRAEE IO THRET %,

*OEIRIBOKE RGBS B Y T 690-0322 S RIE/\AALHE 5 BT 2 T8 ¥ 530-10 (Shimane Prefectural
Fisheries Experimental Station Kashima Branch, 530-10 Kashima, Yatuka, Shimane 690-0322, Japan).

2 B E BIREKERERY

T 690-0051 SR H T &7 » 5 W] 25-1 (Shimane Prefectural Fisheries

Experimental Station, 25—-1 Setogashima, Hamada, Shimane 697-0051, Japan).
3 e SIRRIEEKEESET T697-0041 EARIELLHTHH FEHT 254.

oYL S A b e KRS DIRAEYNCEANFITH T 2N WIEARE SN TE D,

NS EmHKPTES

SEB LI X OREMMEOFET ZHIRL 720, KEPKEDOR « MEOHNEZRMKS 2L aNnb, (I¥3

eGP LA IRE M)



F£1. 20024, 2003 LEICB T BEARN S EE L

HH

2002 4 2003 4E

BokE (%/8)

B KENEER D O 3Lk 6~THHZ T
1370%/H Gk LEhsaK), =hnllig
R 2T HOKER A S, HIEBGER K
il E

SAL% 5 HEPIEE 20%/H, 3(ktk 9 HE»
5 33%/H, HIKBIGED SifKEE

[GISHEYN

WABHEKE 1 ptmA— b Y v YT 405 =LAl (—EKIED SN E N, &
JER& 1A D &)

A L 7222 EER O IR

% LI AL

1 m® 340 20,000~30,000 fi7 D7F FUNAINE

] HKIEA R (m?)

3m® PRI (&6 5 36 & 0 0.5 m® O7RIZ ()

F v rzaar Y ZORNM

F v/ 7 oa7 Yy ROEEN 50~100 FHNE/mICs % X S fEKISEIN

R E K

EIZR7KIE (2002 FFO—EKE <13 24°C Ll Eic7s 3 & 5 fnig)

HE2HH»S 6~10HHEFTLAE Y 4 v, HiS~7T HH» OEFKKR 1A HEEE TV

BFRI 717, BEBIAERID bR AT Z R

- LY, TOT YT EGRBEREYSYREE K Il 20 1~2FEkE L, LI ZER
mEE B % 51008 ISR B

JEFRBR B4 73 vEHOWCHE7THHP OBIEE TIE2~3 Hic 10, Zhlf&31313HH

7 LD IREEE

2 U7 e TIREERK Lm0 2LRINL T, 16 REEELcob, 1/2 BOEE
{bFIZFAI L, 2 BEREEE (2002 FEO—HAERKIE< ) 7 0 2 SEID

TIT I T O IREE

RYYTNT 7, YU uRETREEBKIM S 15214800 T, 16 KR E L 72
D5, 172 EOFRIAIZ R, 2 R

& 2. MIEICERT 5 REIEILER D 72 O X5

IEHH Wakis

OAERERAEE 2 IFEIRTIC IREEKE W AR L 7cDE, =7 IVAF L VBEF R 9 A5
ppm T 2 R4

PLEH| O (i QMM BIET 5 EEZONAERIOHE 3~4 HA 5 5 HRIREE, =70 2F L vEEF Y oA
1~2 ppm TIEH
QEERIEE CIRIERREMERICSG =7 VA F L VS b ) 9 4 1~2ppm TG
02002 FEDEER: BRI IZEIE (1998)* D i CFE
(7 L DA $ X BRI OBERME 7 o v s CGRERE D) 18D 2 RINE % OMmIaEH:

Fo & FEE 500 J7fld/ml FEEEIC S % K OGS

©22003 HEDORER: 2002 EDORERTIZ Y A VOB T X300, 74 VITEEEB G

L, Fv/7va” vy 20EEDH% 500~800 FHlle/ml &, 5<%

SIERIN KA,
%@%ﬁ&%%ﬂ@{%m @ﬁj H 7](*9 (3 t F':Jﬁ 7k*

(BER%: <) vy FR)

Ef%24m, /KZFEO0S8m) 2 21T 500g (AFf1kg) 431, 45 um
32T —H—ETERLI Ry MTANTKENICTE T
QFEF LIMEER» 5, 5 HIC 1 H3H

*USERY 10 FERERES SRR HE SH 2R G o — R {FHEFRDFETF ¥ ) — X No. 14
*2 Batillus fE%, FNHIOHT 2@ MO VIR AZELES Y2 L TREREDOH 2 €7 ) A BFEOMEMORE ZHILT 5 L ah

=

MR LEAE

20022003 FEICH T2 ZHEFRPOEANLHAEARE
2002 E35 X U 2003 FEIC B I A EARN S EHEE HkEE 1
1R L 72o 2001 £F & T OEANBHA 5 & i HE AR RE I
B 2HIRARE 2 ¢, BERNEEELRLOEELET-
720 702U, 2003 HE T3, MEMEZLIES & 5 HIN Tt
IRED A 2002 F L 0 KL HEIE L 7o

FEBEKS L UCEYERICXTT 2R 2002 Fi, #FL00
%6 H 10~24 HIZH 1 TINAE L 1235 BR X 1~9 ¢XTD

AEEERIKICB VT, HS 3~8 HEIC, MEIckRET 3 &
B 2 KEEENFE L, SEMOEEICE S -
teo T DI, THLIFFOAFERIR T, APEE (L3
7 iy (VA 3 XY R LY Brachionus plicatilis, VLT
T LY), TITIT) BT 5 2 FFERTIC, LW olcA
CIRIEEICA O IR EE RIS K E ANBA DB,
1/2 BE O ke LA ORIMCOFE T, Vibrio BHIEEL
RS ANEENBE =T VRF L UEEF MY A (B
PPEE PSS, TUN—Ya) 1K BEE (LIF, NS
HIR) AT 5 ppm T - 70 F 72, KEEIENEFHBEK
FROMIEICHING 2 AJREE b b 2 T &0 5, AN BALG



x3.

2002 4F, 2003 FED A =4 7 BREHA RS

2002 £
BRI @B BRE FEAFEL SEAERLY HEETo KESEH KBRS

e wE @) (H/H) 9 (E B B AEE (%) FER (B i

1 3 6/10 55,000 0 0 6/20 (8) FARW s fiE

2 3 6/10 55,000 0 0 6/19 (7) HARW I EHE

3 3 6/12 27,300 0 0 6/18 (4) HAN I EHE

4 5 6/14~16 116,000 0 0 6/21 (5) B NISIAN =)

5 3 6/18 56,300 0 0 6/24 (4) RAN T

6 3 6/18 56,300 0 0 6/24 (4) HAW 2 E + IR GEKiE 267C)

7 3 6/18 56,300 1 0.0 6/24 (4) HAN 2 EE + IR GEEKE 267C)

8 3 6/19 39,000 0 0 6/24 (3) B NISIAN =)

9 3 6/24 51,000 0 0 7/1 (5) HAR 2 EHE + i GEKil 267C)

10 3 6/26 43,000 18,437 42.9 HIRBG®R  EANGHET R GEEkii 26°0)

+Nfs—Na {#if]

11 5 6/28 127,000 55,099 43.4 L HAN) 72 i E 1+ Nfs— Na ]

12 3 6/30 76,500 22,567 29.5 HIKEG% RS GEKiE 26°C) + Nfs—Na [
[F-&0 3 7/2 44,600 10,449 23.4 EIRBAR  [E- EUEBEIX2, 305, Hin
%) K 1 7 HHIC 173 F 250 L TNE
6 L2 3 772 44,600 587 1.3 7/16 (12) M3 & 5]

[@ k3 3 7/2 44,600 0 0 7/14 (10) M3 - & JEHE
13 3 7/4 121,000 13,740 11.4 HIEEAIAR  EF & SEE BRI + Nfs—Na i
2003 &
BRI B RWE FEAFEL SEARLEY HExco REFEit BN

5 HE(Ny) (A/H) IR B (B EEE (%) ®EA (B e

1 0.5 6/20 13,200 3,405 25.8 L M3 - & UEE]

2 3 6/27 47,600 4,672 9.8 Bricis L [E - & IEF ]

3 3 6/30 46,400 18,449 39.8 HERER  EEERR (Nfs—Na )

4 5 6/30 46,400 18,478 39.8 L FIEBREGER O (Nfs—Na AFH)

5 3 7/1 74,900 5,137 6.9 HIKE AT M3 - & s

TEHHEAETFHEENSHS 3~4 Hh S 5 HEFEE, NS
IR A YR 1~2 ppm TIT - oo & DITWEIT IERRR
FHEERICKEIEDFET 2 2 E0b - oo, BIR
ElE co iR, KRREMERIC bERRO NS 35
ZiTr-12 (2

MNE-> ETHAE] BLUERREREF AW EHE
2002, 2003 FICE L7z [1F - & TEHE] L OBEEE
BER 2R OICEBE ARG E 21TR L, 2002 0D
M3 - & FEE] R, FHERELPIOKIED P T L ¥ D
fHFICDWTIE, EEYDHTEICHEC T, L L, A =4
I EHEDSMUBRHOEHEITE 7 2 SHERLTEL
Wi, ISy vaa Y ZRRDL, 74
VEBEMNEHEICEE 5 12, T ORI, IINERICHIEE
75 500 J7fMfa/ml FEREEIC 18 % & 5 i, THEROMGFEERHE 7
oL (B, M, <) —v 7Ly va) 2
MUtce Fio, TE - EFEE ] 3249 2 KETHEREL T
WS, @RICHEM L 2B T RIERREMBERICK
BEWSFET 2HHNE - &b, Thb2o
DIKIED S, HYIOEIRBRERRNICZhE N 1/3 325
LB EEREL, 2 T3I20HEBXIcBWVWT
E- & BB 25 7.

2003 fRICHB T 5 [13 - & FHEE] (&, 2002 FEOFER
5, VAvOmMNPZURIIENT 5 ENTFHINITE
Mo, T LYORINEE L@ OHE ELD O WIEE

*Nfs—Na: =7 )VZAF L VEEF R~ oL

L, Fv/ 7 ua7 v RORMEED S %@ EEE O
100 J7#HlE/ml 7> 5 500~800 J7fHlE/ml ~Eo 72,
FEBRRGCERNE, 2 EINEERD? &, THROUE
Al (v by s, < U vy FEE) 23m’H
TEsBE KRS (2% 2.4 m, 7KZE0.8m) 2 #HTIC 500 g (&
1kg) o401, 45 um 2 25— H—ETIEEIL &
F oy MICANVTKIENICET Ui, 10k, RO
4~5 HIZ 1[BfT - 72,

FABEKPOMERAE 2002 FEOHEFIH 5, KEELD
R E LTS OfE, hThe T £ DIGERBIED
DIFREZZ 5N T\ B Vibrio [BHIEBEED NI, £ D
123, KEFELSFA L ICRERX 1~9 T, RO
ThHo-tEDPSEMTEHD-bDD, TNLHD
HERXicBWT, fBEKD Vibrio JEHES (TCBS X
Rifl (Vibrio J& ORI (H7KEE), LI TCBS £%
HO WS Nz e =—50 Z#ERRIE L7, 18BH
Fid, OA =4 3EOHFAPT L VENRALT VX
9, WEKE30 um 25— H—€TAHBL, HEUH
KET B, @F SN 7HEIEIK 1 ml % 99 mi DJEHE/K
THML 100ml &5, QILBEIHRLIDL, BR~A
7oy kAFWTI00 £l BLO H L, TCBS FHioD
Aoty v — L 2HICHES B, @ 20°C T2 HSEEL
7otk Hifshicaoo =—HEZFHIL, BonaElo
SEEE A S 1 ml R Vibrio BIE %K 2 DIIET



112

2003 13, FHAERX A S H 16 BB /K =L,
2002 FEDO FNMEICHEVERHEK AZER L 7205, 1045, b
L3100 5% THIR L fco OIS 50 pl 72
13100 #I 2FR D, Marine Agar 2216 £5ii (DIFCO, L)
T~ v7H—5H) X0 TCBS £k, 20°C T
3~4 HEEEE L /205, 2002 FE[E CFNET 1 ml o
A (Marine Agar 2216 Eiilc i S W7 llEED B
K O Vibrio @AM =KD 720

BERADEHETE 20024, 2003 F & bEEMEBH A F v
EHOWTHDY EFkob, 1.5m® £ 7213 2.5 m® MRk
(0.5%X3X0.5m, F72130.5X5%X0.5m) NI 2~4 mm H
BORYANF Y FTERIL 28BS T (0.6X0.85%
04m) #HEL, MUMIcz 7L —va vARE L CHE
T o1 FAEHAPEHI 8 HhRJtEE T©7 v T 3 7 &k
DOELAEE R 0.7~1mm) ZHHH L, Tl RE
BOHE L, MEREE, SEMELYIE1 I TH
D 7,000~8,000 B, THLFFIERY v MERIZITOIEA
SIS > TIRA ICEBERMERS L, 8 A MK
R.T 3,000~4,000 FE & U 72, 2003 4E1%, FalE(T-fadic (i
AL 7cb o &fa Ui o ZIE R SGE A 2 il B 7K FE N 2
HATIC 500 g GT 1kg) 92571, SlEffal & [ERkiC
BKENICTET Lo, HUKFIZER 0.5~1 [0liz & L7z,
113, REHEANORPRME, 1BEMREOMNENRED S
N, POfRBEH T A ITH0 OEIKIKTRICEL
7oBRIE,  BREE 5~10 ppm, 1~2 Rl NS Hits 25 H
FEhfi L 72

& R

FEFREOBEHAEERR 2002 B XU 2003 Fics
J 5 EKE TOMBEAEFEMEREE3 IR L 72, 2002 4
12, BiEo 9 HEBRIX ¢ R T T REEESFE L 2A, 6
H 26 HUFEICE FIREINE L, VRO 2 IREEER B
JUEBEKDIERET=TVRAF L VIEF b ) U L%fl
AL 3RBX T, TNETIRNTOXTHRAELTL
teArfaEi~h O KEEN A SN -1, T DT
W, BLIIPOERICESL T TOERERSZATH
42.9,43.4,29.5 CEHHEEHE 39.0%) &< 7 - 72, 2003
FiE, 1 KIED AT 2002 FEO VR Z1T - 7228, 7%
EOA S BIEF TOERRITHILE L REED 39.8% &
155 7o, Mt & &EIEFBERD S EFERDETFE I, T T
BIVIZIREALBD ONB D - 1208, SEMBETIIR
IR DRR & B 2 550 < 2 OFRBRIX THED
5N,

2002 5ED [1E- L UEE] 13, BT 7 L0, H
H3~4 Hh 5 5 HRE O EKICH T 5 NS in % i
L7387 5 723, 2002 FEICHERE L 7o T X CTOfBFHEFICE
WT, REX1~9 1A o k5 s KB RAE L
whrot, UL, ITNS6DHERXD S5, BEEd I
[ Uk kT L 2 X, 25 1 X1, HS 10 H
D5 2MISEFENR A SN THS 12 HITR2HE L, &9 1
X & HS 12 B S 2@ REEN A S, F LRI 55
JRICE S & TOHEERIT 1.3% EMmDTIEL -7, L
L, HS7HORSTRPKIEICIE L 7calBRX 32

R 4. 2002 FFEITHNE L 72 Vibrio fRANEEEH ARSI & BI5E8E

I;Et%ﬁg g@ﬁﬂ E] E] Jl’frﬁ\ Tﬁﬂ(ﬁ 7J({J]EII1 Vibrio E%Hﬂﬁ Eﬂg%%l@%
Fe A/ (B (%/H) C) (CFU/ml) S
7/16 14 150 26.0 2.7%x10* [EIRPRFEMER], ATH & 0 HEAHE
” ” ” ” 1.19X10° [KARBREREE R, A ABICIRICIL A MG 12
. ” ” ” ” 7.0x10* Nfs—Na 2 ppm /A% 3 Byt
Al BRI 717 15 150 25.7 6.0X10°  JEICThA R Bt aATEL L -
12 7/18 16 150 25.9 - HEERI I BT
7/19 17 200 25.9 3.7x10*
7/20 18 300 26.3 4.4%10* RIAFA R ORI & 5 KEFENFHE
7/16 12 0—100 26.6 LOX10° Kiii  HUKBHIGET (EHRBRIZIC Nfs—Na 2 ppm THER)
Mi- eyl 17 13 100 245 6.5% 10
X 2 7/18 14 100 247 - JEfAbRFEN %, Nfs—Na 1 ppm 395
7/19 15 150 25.0 4.6X10* HIK A% R
7/16 10 150 25.9 8.5X10° B =SR]
V4 V4 V4 4 50 X 103 E*%F%%EEIE?&
” 7 / 7 1.5X10° Nfs—Na 2 ppm 3iAt% 3 B
7/17 11 150 25.4 2.25%10* BiHICEERSF v 7007 Y 2ORNAKT
SREAX 7/18 12 150 25.8 3.05% 10* AR PRI SEE A
13 V4 V4 V4 7 435 X 104 E*%F%%EEIE?&
” ” ” ” 4.85x10* Nfs—Na 1 ppm /A% 3 Byt
7/19 13 150 25.9 3.0 10* HIE AT
7/20 14 300 26.3 3.5%10° AKEE 150% H 5 300% ~ & {14
7/21 15 300 25.5 2.05%X10* ZRDEIE % D

* Nfs—Na: =7 )VZF L VBEF MY oA
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C 1.0E+04 -
% /\,&RJ
&= 1.0E+03 -
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B (B)
1. 2003 £FiCHHE U 72 B2 F 7K R O MEE R A 2R

1.0E+07

HERX4
1.0E+06
E 1.0E+05 :
~ B
)
S 1.0E+04
& 10840 f -
—e—CIUIRHER
¥ oxw —h— AR
1.0E+02 i
'
| PR IIRER R
LOEHO] oo e
0 2 4 6 8 10 12 14 16 18 20 22 24 26
B#R(8)
1.0E+07
1.0E+06
F 1.0E+05
~
g R
S 1.0E+04
B 1 0E+03
" b —o—EJUARAER
1\ Fo/o00F L RFEMET —a— EEEER
108402 1\
qoEs0f Lo v v
0 2 4 6 8 10 12 14 16 18 20 22 24 26

BE(8)

kIR A ER L0 <—=7 V2 F L VEF b v A2k 2R %A FENE

e o R ER () Ny F) R

%, MERINAFICHERS L, [EAEESRIE 23.4% 1TE L 7o,
2003 5ED [13 - & fH ] BB 3 IXTHEIEL 728, &
HIDERIX D &% LI 6 FIRICE 5 % TOHEFERN
25.8% & RIS D > - b DD, FhLIEOREAESR L
9.8%, 6.9% {&kh -7z, [1E- & UE] OFAKETE
FEid 2002 FEIT R, b L BB - 7o 2 K%
B LD SN - 1S, BlEHTFATD SHBRIIICh»T
THRAITHFE L, RIS ERRIKL 5 3 HpINE
no f:o
FIEBREWER = L 72 2003 o HERXITE T 3
F LRI SBEICES £ TOAERIT 39.8% &, #HE
DIFFER E T 2 PR ED > e bDD, [FlETfas
SHEEMIY LIFKT o, BHiL- cBizED 5
N9, NEFHICHER L7,
FEFEAETHHPICE T 28T KTOHMERDOEL
%417 2002 FEIC FE S L R BEHERSE R 2R Lic, |
BX 12 T, BEAPHELZHS 14 HOERBREHER
PR TR OBER DMK T L, EICIE R LIGH 2 T &h
5, TOHERKIC NS IEBZREE 2 ppm TEIEL /oo D
BIRDLIZ 2T IE LIGY, BHREICEA R FROR
WoaPBCELL, EESIREEL >, TOBROD
Vibrio JEANEE L, EKIFBRFEFERIA 2.7 X 10* CFU/m!
TH - TeDITxt L, ERBREMERIC I 1.19X10° CFU/
ml FTLFA L, L L, 3ah 5 3 s iciie
HoOBLHED 51, FHIF 6.0X10° CFU/ml IZ F T

W Ut, 2D, BS 18 HicEAd (RNESE RO
WAED) 1Tk B REBILMFEE LIcH, = ORRICiBIK
@ Vibrio BB O BAE SHEINIEEERD SN ad - 7o,
HERX 13 THS 10, BE U 12 HOEIRBRAT I HIEEE
A A FENE L 7o, IKIRPREMER 1 Vibrio IR D
PEF I BAINAERD S NI - T2 NS HRIRIT X B Vibrio
B D WG, ERREEZ 2ppm & LcHS 10 H
THONLHDOD, 55D 1ppm & LEZHS 12 HTIR
BFHoNBh-te, T, VoavEF v/ 7onT YR
DIRINZ 1L 124 T Vibrio BB OEMDS, A/KED
BN & 4T > 72 BRI Vibrio BB DD 8 A S 11,
NE-EUEE] X213, HUKBIEETO Vibrio EHNEEL
DY 1.0X10° Al (BRHHPRALIT) &5k - 7223, #k
MR A BIAd 5 & [EEHCEIN LIGY, HEADHEES
N 415 i EilERX 12, 13 £ 13136 CKED 4.6

X 10* CFU/ml 123 L 72,

2003 Fic 5 L 7 3ERIX 2~5 Ml TS SR A K
TIZR L 7o BRX 3 (NSERB Z 1T - B X) @
Vibrio JRAME XL, H4 8 HH % Tl 10° CFU/ml Fitk
THER LTV, v L v OEER T ERZR ISR
U, 10*~10° CFU/ml I1T# L 7z, A% (B4 12
HHEVIEE) 1<id, Vibrio J&, BXUMEHE bHEHOE
FENRKE (1o 7, [RIRRR, B LU NS B2 Eh L
1R HOFERE, Vibrio & TIRKT 4 2 EHA0ED 5
N hs, METIIED SN h - 1o, RERX 4 (iR
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2. 2001~2003 & Db E G R
BIRRMOIKEIZ =7 V2R F L VS b ) o 238
%, FHRRAF YT r 5042 ) vEBAE, BiED
BAF VT b5 4 7)) ERORSA2EERT.

BEEAl (=) vy 1) 2H0EEERX) &, T Ay
DIEEIT > TWI2H4 8, 9 HHD Vibrio JB B £ A
FNZEFN 3.8X10% 1.37X10*CFU/ml &, % Dfthdikh
XicB1 2 7 & VIR O Vibrio JBHHEE R & Hoik
LTRREM - 12, TOMOHEBEKERD 7 4 v EE
13, FLINOINEHEBIHEPHEBRX 3 LR Th -1
bbb od, BEENE M, - o, BHOOFE
Fric 33101t - T, Bk, Bl Takiio
Vibrio JRANEEL, B X OHRE O H O ZBIRE 13 5ER X
3L LTSt X 2 D [1E3 - L IF I
B 5 Vibrio JEFHEER DG, HERIX 3,4 TH LN
KOl T A VORI THEZR TR, 74 vEENE
BLAES NHUETH 72 WL TE-> &UMF ] T
HoTh, X5 TEHBEX 2 X bV o vEEDR

TR 5 f2 2D, Vibrio [BIEKOZEEEI3HS 9 H
5% - 72,
EEADOHET 2002 B LU 2003 FE0EEAFHTERE S

K2R, 58, KDz, 2001 £OHERESED
TR LA, HEHEIF2002HE EEKTH - 1.
2001, 2002 FECIEFALY _EF49Ih SRR I L 5 & B

DN BEEINEE, T DHRE NS 5217 - 7228, %Wk
BIRA IR T L, BRI E - e s Nl
1otz £D1, 2001 FFRIEHRAF v F -4 427 Y
v (LI'F OTC) 10 ppm, 1 FFE] D bilA 7203, B
D oNI o, £1z, 2002 FFITIE, ABHZAE dAsE
K&Bbnp8unget L, SIERIF 20% LI EITEL
7oo ML & 8 A THOBILOR, =550 % Ul
L, TCBS Filic X 2 BEZ1T - 7oA, Vibrio J&
EEZ SN BN EEIREE Tl hic 2 &n s
BT ARREZKL, OTC 2 TE R, BatkhicEs
L, 4~5 HEREOBEE Lo, fER, T E LSO
D, HEHEND EFHSEEI H 5 HE TOAEERE,
2001 £E78 67.8%, 2002 4EA8 57.29% £ TR L7z, 2003
SRR FFERICHETOEPED SN b D
o, THLIBFRENERcCHE L &n s, RIR AR
13 96.1% &< 12 - o AR o /KiRE 1 2003 FE 0 7
H M» 6 8 A oRlEEX 0 EH - 7oh3, 2Ll
AT IZIZAE A THERS L 72,

% 3

WEA A I ¥OREEER, MR I0HEZTo
el & 3 Abi% 15 A HEED & EF R 2 0 TR & 12
HRAa o5 T ENRE 0, FIEIFINEORED, HBEE
SR D K2 FEE D EE R OKE DEAL, % 7 (3 EYYIE
OFREMED S N T W AY, UcB a4+ =42 +¥
FEEAERE OFE R CEFEREE EAT 3 /KIS A R)
%X 3128 L7aAs, 1994 FEI7% B S FIRARL D
(H& 15~40 H, £E 10~18 mm) F TOFHAKR
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Diseases occurring in marine fish and shellfish
Hatcheries in Japan (1994-1999)

Masaaki KAMOSHIDA, Makoto TAKAHASHI, and Yohnosuke MI1zUTA

In 1989, the Japan Sea-Farming Association implemented a project to collect informations on diseases
occurring in larval and juvenile marine fish and shellfish at public hatcheries in Japan. From 1994 to 1999, a total
of 255 cases were reported, including viral diseases (27.1%), bacterial disease (23.1%), fungal disease (14.9%),
parasitic disease (3.9%) and other diseases of unknown etiology (31.0%). Viral nervous necrosis (VNN), penaeid
acute viremia (PAV=white spot syndrome), and viral epidermal hyperplasia were the major viral diseases
reported. Six fish species were newly added to the natural host range of VNN virus during this period (1994~
1999). Kuruma prawn PAV was first reported in hatcheries in 1995, two years later following the introduction of
the virus into Japan. Among the observed bacterial diseases, bacterial enteritis, vibriosis, abdominal swelling, and
gliding bacterial disease were prevalent. Fungal diseases have recently become a serious problem for several
crustacean species. Moreover, amyotrophia in abalone and epitheliocystis-like disease in fish were often reported.

However, outbreaks of VNN in striped jack, PAV of kuruma prawn, and amyotrophia of abalone have been

FREERF, 32(1), 15-24, 2005

decreasing due to the increasing implementation of prophylactic measures.
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1. X
GLO) IEFYAVRFREEE O AVT S 94, 99 TL4~15 27~29 2 13
NTTITF 94 TL9 28 1 1
T Y 95 TL6~10 25 1 1
<54 99 TL5~6 23 1 1
7 99 TL12~16 22 1 1
ANHH 26 fafd 94~99 57 130
&aEr 255 702
D1 ¥E8, 18R, 155K % 1 1EE L Sa om RN
QBB FHIBIBEEFE R
¥l TL: £F, FL: BXE, SL: %, SD: #f% N: /=7 U W R, Z: VIT7, M: AHasx, IvZ, Pr £Z 55—
Z Ot . 0= = M
444(1.6%) <t £l 10
e o,
855 . 1 }614:(57.2 %) B 44 - |10 " 5
2414(9.4%) g:—EI 60 |
\ ’l:&]
=] 40
% 2 F
0 1 1 3 1 1
£ h-:t o) AR =k ] Z 0t
s B2 SBYIREC &ORFREESA
p ] i mmstes 0, [ BERsER L.

8114(31.8%)

R 1. el S N O SIS A

U= 71 OIEERIFRIE, <~ /7 VA OWEMELE, 74 v
= ORI E (), ~F 4+ H =D bEREE (),
IvIkE, JIvIlt, J<ItE, A¥FIBLOIA T

YHYFIDHEER, /ITDT I == ARE, RV
75, VRTY, RIABIUOTVOIET YA VAT
ZEREDZT 5N, TN O DIHFRKICK 2T 80% %
BT EFHEMNND - 7o FRITY A VRN, BRI O
TERITEL, WHEPIRELSBIGENE D - 1,

FLEROFERR HErpgEEREE RS s
FEIHIROERIHAARI A 5 IR LT,

1. JA4IVRFF

YA I R MIEESERE (VNN) VNN O F 4 13 1994,
1996 i 10 : &2 <, ZO®REDETICIED 55,
FEFENRE SN TV B, 1994 LRI Y =T Y, 4 ¥
HESA, AV5A, v577, FIY, 7 2BLV
<Y H 7D T EETARFREOHEN D - 7275, 1994~
1999 4E0 6 FERJIcHifzick 5 4, ZARXF, < H LA, =
55, aFBRIPNIO6AMETHREND D, B



=3, HERNIC A 7 TR IR AR (1994~1999)

. - e e R
deigE - gk duisE, S5 5F =8 BH, 6 18 7 38.9 16 (6.3) 48 (6.8)
WiE, f@s: 7

BHER (kbg, T35 B, &Il 4 2 9 3 33.3 5(2.0) 14 (2.0)
thi Cors, &, Al fEH, ERR, ZEH 6) 6 15 8 53.3 31(122) 70 (10.0)
drEé (=, U KBk, =R, okl 5) 5 12 7 58.3 34 (13.3) 70 (10.0)
hiE (BHG B, B, JRE, thid: 5) 5 11 9 81.8  52(20.4) 188 (26.8)
ME S &), FE, SR 4 4 10 8 80.0  31(12.1) 81 (11.5)
JuN Gk, E, Elb, fEA, K59, =i, 8 20 15 75.0 86 (33.7) 231 (32.9)
BEVLE, fhfE: 8)

&t 39 36 95 57 60.0 255 (100) 702 (100)

D1 BB, 1 BIWIRE, 1% 1 IE & Lo OB A L
QI HHEFBIBTRR L

FENLABEHANC D b0 AEIRE L TIEHDIKT, L
B\, JEZElEK, AEOBARIFZEASOAREICILEL T
ZKIFoh, TOEMICET A, I x, v I TIEKOF
o, v=T Y, A VA TRHEORPBIToNTOV S,
LW R T ICRRAD SEK Y A )V 2 DEEFERET 3
PCREICL DITONTVBED, BRI A X, 1 ¥ 51,
ZZF, aF, THULATREE 3~15mm &{FAlo
ADHETH BN, AV HFFA, v=TY, /I, <
55 TRHFAMICNALESOmm ##8Z 5414 XTH
WEDRH D, FRY A RGILEPHICDI > TV S, FIR
HofE KRG L DRI 9~35CTh 7T, ¥
<7V, AXF, EIA, ¥, = H LA TIE200CLL
TOKBTORBEPMESNTVWE, V<7 YV TORKYE
FEEE (3T KRG O S 2B 5 L Tl D, Bl
5 OEEIBYF R E L CHEIHAOREEE, B
HOETER O PCR AR ICE S < v 1 v 2 i
D, SZFEIROA F v 5 v bigkd 3033 — FHIC
X 2R, ACPEGPBRT & U ClERKE L OtHE
fiii% DR P B I 9 2 EFE O KA Thh TH D
FBREHIR MBS 5TV 589, fhfafli T I3 EITZREIND
HEB X ORGSR P Efms L T0 503, BhR
R TR L 23a 3, FER OB, ik o
BENITOhLTWVW5E, CTOFERICIIAFETHET
1,000 /7 UL E O OFET A S L TH b i
KEW,

YA RERBIEERE v A VR AEE (35
DI O 0D 1999 AR EFBERE ST
5o FEOWEIFE S A TEL, TOEMr7B YA,
LU LA, BEUE=v vy TORENHE SN, RS
LTIENDOETPEEARB L ORE, BiE HiEce
BOEREANIA GBS S, BWNEEICHRETIC K 2R

BT Ao L DTN TV S, RFH A
35 ATREES~2mm, 7oV {4 TREEI~
I5mm, 4¥HLATEREETMm, =Yy TiReE
13~14mm &3 &EAEPFRIITHRINL TV 5, T
DERBEKEF 13~21°CTH D, 20°CLIN THIH T % Filos
2\, FLICHIT 63~100% & &<, FE L cG& 3P
WA SNIZHEHHRZ O, b T AT 6ERT 1,000 HE
DI E TSRS S NPEER K E W,

LAY RYAIVRIE 1995FIc= 74 T 11, 1997 4Fic
VT, I, AVHTERIALATERENLHT O
R AV 29K (RSIV BGYE) 'Y OFAEDERE S N, iE
RELTENDIKT, Ao R b, EMmiEK, REOE
KPEFENTWE, WINOHEF] & —IREE RO MG
HEEFEPELKETRBEL TR, BRY1 XB32E
60~140mm TH 0, HFATOFRERRESh TV,
ZWIE IO 2 & v FHEARICE AR EAEL, B
IR AEE T 5 HENE 5N TWBEY, FEERIZ
7 T DOHEHIERE 90% LI EEE O,

IV T ERMD A LRI (PAV) 1995 I ATEER
HETHIO T Vv EAWY AV RE (PAV)Y ©
FHERENDH D, Z D% 1996 4R X E 2~4 13
WEENTVWE, TNET/ VI EBLFIYIED
QRECTHRENME SN T VWS, TEIRE L THKDFEE,
REOOIRE F 7o 13, FEFRcBigEs N 2808, fiE
K ERE T SN, ZWEFEIT PCRIEICEE Y A v
ZIBET- ORI TITON TV S, FIEEFO HESIE 7 v~
TETERZ T =319 HiGHA (P19)~P57, 3 v T &
T P5S0~P79 TH 5*, HHrOfEKRIZ 7 v~z
ETIE22~30C, 2 ¥ T ETIE25~27°CT, FFKKEHH
139 AL @ KIEIINE - foo ERESD I LN,
B B S OFRUIEAASE W SRR S DJFK Y A L

¥ RZ S NHDOHHEIT O WTIIERSDICHEL, K2 M5 —NHIEL ZBE» SO HilncRid L <.



R 4. FYIRERIZSNR O ERI (1994~1999)

T Bt
- PRIRTEER JEL RN s
R4 B (%) FE) (%)
(A/B)*? 0

VNN £ 35 (8/23) 91 4~80
VT Y 60 (28/47) 809 14~100

FUNY 51 (18/35) 11 60~100

s x 63 (17/27) 73 10~100

<55 45 (9/20) 69 40~100

P2 94 (15/16) 253 15~100

2R * 86 (6/7) — 0~86

Rz 88 (7/8) 434 100

S a4 22 (2/9) 45 91~100

a5 91 (10/11) — 100

< H L4 14 (1/7) 9 100

U A IV APEREIEAE £ I A 69 (27/39) 1,474 60~100
Va-Drt 33 (2/6) 97 68~100

N A 25 (1/4) 1 63

R — 15 76

1) Ko AL <54 — 5 98
1A FIA 100 (1/1) 1 97

7z — 0.3 50

VT Y 100 (1/1) 0.1 90

PAV =TT E 21 (24/117) 1,591 0.3~96
avzr 17 (5/29) 47 10~23

E 7Y A < H LA — 5 67
<54 13 (1/8) 40 50

7 — 1 40

V- 25 (1/4) 1 38

N 27 (3/11) 8 50

VA 7(2/29) 177 60~90

avzr 32 (6/19) 90 25~78

VAN 100 (9/9) 500~600 50~60

HH 3 75 (6/8) 580 41~73

=R — 5 18

FHERTE R & S 62 (58/94) 1,599 3~97
I S R T i VAR 73 (32/44) 729 50~100
<54 30 (3/10) 1,393 99~100

£ — — —

T AN BIE <54 67 (2/3) 53 10~45
LA 25 (1/4) 4 35

<H L4 100 (1/1) little 98

Z2YT 5 100 (3/3) 0.1 2~27

7= — 27 26

Wk IE (RO ThY = 52 (13/25) 35 35~100
INZY L FRE 7 — 0.3 13
1A FIA 100 (2/2) 6 53

TN VI SE LA 100 (1/1) 5 71
Va— FEFZFH 2R F 17 (2/12) 2 68~72
RIS EERE (5O eIl 100 (5/5) 3 1~10
THLE BEE (kO INF A FH = 40 (2/5) 50 79~98
TLERAE DRSS 38 (42/112) 9,457 2~100
=TIl 23 (25/110) 10,689 3~100

VAN 29 (5/17) 1,728 50~100

H 93 24 (45/189) 7,194 24~100

T4 T VAR 10 (2/21) 1,240 100

R Y —=F WIE £ 17 (2/12) little 1




R4, HOX

B, T %) %&’% EEE;‘*
(A/B)* 0
==t <54 100 (1/1) T
4 7 F 4 R FIE 2 38 (3/8) 2 25~33
<54 — 25 45
Y X 4y DIFARE (R F=Aa¥ 67 (2/3) 0.2 14~33
T Iy =Y = LE 7z 75 (3/4) 46 62~100
NI 7 — little 16
M P e 7 — 0 0
ESEh Y sa7IE — 325 5~83
VT — 22 9
T EF YA ¥R F ZHHAE 2975 33 (13/39) 76 16~100
NTTITTF — 7 58
veT Y — 22 85
<54 5(1/19) 40 100
7 50 (1/2) 10 100
*1 . “CHA
*2OA: BHRFSEEEL B fEHEHEK
x5, FRBHIROERFARI
PERR FEEE R
Ji Al R .
1994 1995 1996 1997 1998 1999 &t
A V2R VNN 10 7 10 3 6 5 41
2 AV A PR AE 1 1 4 1 3 0 10
A ) N2 A VR RGYE 0 1 0 3 0 0 4
PAV 0 5 0 4 2 3 14
FiHIESEES SR VERGE e 0 3 3 6 1 14
eSS R iE 1 2 2 0 1 0 6
I FLERE 5 4 5 5 8 11 38
FHB LUz oMt BZERE (R 1 1 4 5 4 1 16
IEF YA v RF RIEE 2 1 0 0 0 3 6

*OLREBE, 1 EMWIRE, 1 PR E 1R E L A O BR TR

Z PRDV OB HERBEZL B AEABA LN EL, K
WMETHEBICI~10 H TORKRBEZ 0 - 120 LK
GECRH) 37 v=x T 0.3~96% (471,600 HE),
2T ET10~23% ($950 HR) LGS N TV S5,
i@ TR 5 PRDV 238 H & 1 72 g A C L4y
ENTVBIDKEIICES FIHEERBEL B >T0 D
EEZOND, T, MHAEESETRELSVWES
ZOHOHFHEREME TRNT 5 Endb b, /<
BT HEE YD T IS ERGERRER T d B Tc DB & L
T, ENROBlx e EOPCRMAICE S|
PRDV BV = E ORBIBERNE SN TV B4,
1998 FE Iz aED 7 v=x b, 3 vz EAREHAERELT
W5 3BT LTEBL AT v — b ORER T,
0B THz eI vy, UNE F 7132 HE% D PCR
MEERICESCEEHE eofiil, 32— FAlicks%

FINH, SERIND A i K % 7o i3RI X
Bk, RERH T © @ PRDV O HEMEN 4~6 H'9
IR Z G T 2 DBIRIEMEm s LT 7,

2. HIER

HMEAMBRERBE t 7 A OFRINcRAET 2 MEER
EABLEY 1 1994 FE 42 bR S RAESBERE S N, 1997
FIT 6 & BN LRRE & 78 5 7258 1998, 1999 4R IT 13 %
nEN 1SR LI, EIRE L TENOARR, BIR
B, htoRt, MtEoHE, ZFEE IEHMOMkss
FonTwad, BEIEAGBEIROBIZE L L HEAN S D
E7 ) ABHIEONEICE DTN TV B, LRI
3~97% EEHF RN L D BB 20 2HICELHH &%
BAHONT WS, EFATH 1,600 JREOETHHE S
NPEESKRE O BRI RRE IR & 1L AR
(7Ly, TVFITHE) EEZoNTED®, WK



N=16
61.5%

El 5~T7mm

7~10mm [l 10~15mm

N=1 N=1
3.4%

-—
N=22
75.9%
16~18°C
E20°c~

[]14~16°C
Il 18~20°C

3. b 7 A HEEEE EERE LR T OSER O 2 R & fEE KR

E LB L ORI BRI O =7 V2 F L Vg
F )T AT KBERPENERESN TV 5,

1997 I 2 EINCAKIRBZ R LIEEE S - DTE

5 A FEEAFERBA A R T v o — b A FERE L ks R T
13, 43 BRI 17 #8E8 (39.5%) TARSFAE L TH D,
RGO Y A X3 EE 10~15 mm, FERIGOFRE KR
18~20CH b Zm > 72 (X3,
PEERREAE  1994~1996 B L U 1998 £FEic 7 1 47 1,
¥ 74, BLUE I 2 THEEIEMEY ORFENHRE SN
TW5, ERE LClERARERICI Y, HILE RN L
RO EYIEEIARM L TV B T EAEF LT
5o FIABIERD SBWE T W5, FFEEO Y 1 X
&, 70851402k 4~15mm, v %1 »2E5mm, b
FAMEE6mm THY, BEEAEFRAMICIHAELT
W5, FELEHIE 50~100% EE iENRE W, 785
4 THIT00 TR, ~ %4 THJ 1,400 TROILT#ERE =
N,

CORMOHEMETKRE LTI, E7)ARMRSAL
A, =¥%¥4, 7Y, v, v, VeI E, /=
Ib, avIE, ¥, BXUOraTvT, BEME
ENE T A, =54, =HLA, Z2YT 5, BLXOFTH
v =T, BHEKIIE () KT H =T, X2V L FHEN
TNBLOAVYHFSIAT, TRIVISENE T X
T, Ya— FEFRFENRXFT, FBREEE (R 2
Pz T, HEEREE (B0 B Fy =T
Hany, BEMERVIND 1~2 & Dk -7z,
3. EER

HEE PR CEERE SN, 1999 FiTid 11 4R &
B UGB AERE AT FTREBHEE - T
WA, 7=k, avIlE, 7wk, #¥3, Bk
U5 A7 v HHFIDSHETIEEEEZ SN 5 HRERO
FAEBEE S N, fEIRE L TlEkBREIE L 120, (K
DEET 5, WX D IEERNICEEOBERMHE X
NBIENBFLNTO S, FIRFEER 38 FDS 5 4
- CYNE ¥ (Atkinsiella sp. Lagenidium sp. Haliphthoros
sp.) WEKER & L THMHINTWEY, T0Er0F

PICIRANICEE AR L 20 & TRERIThN TV
Vo FREEIEC 2 FAV0HTIE, =TV v 2P S KR
NS =810 HEHNIC 0T, 8 AFETE Y =7 11
Mo X Fa NPT THRAEL TV 5, FLIERIGIERIC
L, R D ELRWT 2HEFINZ 0,

1999 FIC2ED K 2 £ A VB LU AHORE
HEFEREA A W RICE L 727 v r — MERICE B & 32
FEEED 5 B 11 HEE (34.4%) THERM AL, fica
VT ETRERFRERI T0% EEh - 1o TH I TR
JRGHEEE & LTINS L - E S A LRI SR 1 g
THEEZONE, OTIE, FHERELTHTN=BX
UMD+ v= ) vIROEY G IRE S N, WE
IKIENTHERMET X BRI E LTH Y I TREFEDOF
BEMA 5 oI flBRKIKER LS b ) v Az s 5
CEICkD pHEF 92 LT 2 EbAMESN
TWAO, F£/, avzbeTIE2/3 %3 3/4EEDT
Wik CTlRBET 5 LK OARERBRTE S EENT
k\ ZDZI)O
4. FHEHR

2 —=FHIENRE T AT, FANTFORY )T LFEN
£ I X OBAT, ASRN< AT, 47 F4F NEMN
LY HFITABLIE<SAT, v XL YDOEERE ()
BA=ATET, TINY—=I=0 LN T, N
B L CMBENRREYS 7 ) THiE s N,

BB, FANTORY Y D AR I MEEEAEH Neohe-
terobothrium hirame®® DZHFHFIT L 5 D TRKARE T 2
WAL 7 A4 B X OMEAEEILO £ 5 A FuC RN
MEshTky, GMECFELAFERE L TWL
222, MEHAEEEIEOfF M CARSEERICK B E T2
HIMEREOMEG (1WA, FEEEEETT> ETiEsEs:
BILPIREEZLD B,

5. ZDfDER

BEMRE (R) »OUMHOMZEME (O BEERLE
DIRENH D, 1996~1998 41T 13 4~5 £E & BN L 7275,
1999 fFFICiF 1L &b Lico 77l 77 ED
2HECHRENHES NI, EIRE L CEEMEIEL D



MESPMET L, —H kD Q@i Kigns o
N, TOXKIBENITHSOEDBEESNDE T BB T 5N
TW5, ZWRFIREE OB 2 ERL, s
&R IR RESH I IS 25E Y © N 5 55 DR EHH R
RN SITON TV B HINZ VA, AR, S DA
HraN TV EIEE D 5, BIFFO Y A X idaHE 3~
36 mm TdH 55, #E 20 mm ¥ TORIFNEL WV, FFHEE
DOKIEIZ 13~29°CT, FEAFIZ 4~8 HicE < FEL
TW5, LRI 5~96% TRBFHEFIC L 0 END 5,
AIE AR AT & 2 BYUE CREKE N L TR
BYed 5 EMNHO IR TED, WKE LTHEHD
BRIGAT & R AEEBIG OREE, B OBER, IR
BEWKIC K 20E, HAERMOEEIC X D BRATFE
TdH 52, FEHFERBERICHRE S N iZEREE (R
DX E L THTMADRRE, Fhi L 7B & RFIE
B & OlFEE, fE/KEZE 25°CLLEICHIR T 2 HEDITD
NTVWBH, BESGRITBD SN TVEN,

IEFUFYRFREE ~N~7I7F, RVT I, ¥
RTY, w54, BRUOT) TERRFE OFENRES N
T3, ERE LCTIRERDFEE S5, BiE %
U2 OSSR D 5NDE I ENEFOLNTV S, Tk
BoLEEI "<~ 7x7F259mm, X YVT7 5h4~15
mm, Y7 VN 6~10mm, %A D 5~6mm, 7N

12~16mm &, 3EAEBTFRIITHREL TV, T
Ri3E<, BH LA RIHBREEL) S 05
2\,

6. SHRDEZEE

PERE 5% QS T 1994 4 O T i PR E R E A~
DBNIHERT 3 84 KEBAT & - 7275, 1999 FE1T (3 95 KR~
AN oo AWRERIARFERBDIZEAEPENL TV
DIRPUCTIE B 508, BAEOEGHIERIER Y 2 7 4Tl
FRRICFREL T3 T NTOFERBAFTE TV LRI
ITI375 <, A EIT B 72D ORI O %
T =7 bE Y, THRINEARSIZ S LT BN
HBEEZ D,

PERA 59 A3 L 72 1989~ 1994 4F D Ffi F A ki &
1994~1999 FED T AR Z ik 4 5 &, JFIRBI Ot
IO WVWTIE, AV RIFH 1989~ 1994 4F T 13 249,
1994~1999 5T 27%, AMEEH A 23%, 23%, HERK
Pi[E] 14%, 15%, 2FAEHFEAE 2%, 4% &1F & A EZ1L
A LNV, T, 74 VZFFETIE VNN, v 4 L2k
FRIEASE, HER TR E 7 ) AN, SEESE R,
NG e, T EMERE, ERH < IO ERAE
Z D DBIH T3 b b EHOMHZEMIE (), =57V A
¥R F ZBEDFENZ OV E WS EH TR ERE R % R
LTW3, 7 Ve EOMHEETREBHHEL LS
Licd 2wy A v 2 G RRESLAE © FE A 5
1991 FELIRE 12750 T &, 1995 AEITHID T PAV DFATR
ENDH -7 EERE, FRFOFERTICKEBEETA
SNTVIEV, PER S O &AMk IR & L

THESNLTIRD S b 174 BERDEEENTEH
579, ZHICIARSY BER L Tw s K IcRERL
reity, KEOBEAL, AV ORKER LA EHER
M OAREITHER T % & DDIRGHEIC K 5 & O hsEE

LW Em—KEEZ SN, FEEHEEREETOZWRS
IZOWT HRFDBMNETH 5,

FEE AR O h THIT IR E D K Z 4 - 72 VNN, PAV,
FRZEHETE () 122 W T IEFAEYBEFE RN & & 7z s,
Z DRFHENEL LS, VNN, PAV 25 W TIRIEKIE
oA VR TH B, BlohooBmEKEN LS
BPEIE T 5 T &, BZEME (R0 122\ T bk
TRIFIRIC & 2 RYYE TRBE K EN L TR 5 2 &
LD S T S MBS ERAVR & 72142628, & 5Tk
BB D Ky ST A 72 T & 1T & 0 B FAE R TR MG
Micdh s & (GRS PAFHEDTTHON LB o7, —
H, & 5 A OGS QEE, EEIERE, HBdHO
HEFRCTRIER, RrRsnhcwsicbhrhrbsd
FHEDOHENZ WV, L L, b5 2 ONEMERS HEE
ICBE L T3 1997 I 2ENIC LR LIE & 15 - 7208,
BB D K ic & b = ok L (& 5), BERD L
MY >2dH 5,

FE A D TV L THEEAERRE T OBBERR
BEESFEHOAEEVIHHI OARET T TEEITE -
T 3 ELBbN 5, EHEESNOR Lo/, FEHA
FEIRFE T OERFAIRI A O B B IR L CBIRIERI I
TEHRIEL L, 3L WEIRAOILEEY, BiBRR AR
5L AEINCE K LT\ T EIT & DR OEEALR
TEHEZEMEETHD, TOEERTHEIIGIHEERO R
feTHEIREVWEEZ B,

it [z

TR IS A D 510 b 120, RIS
WA OZRE & LT ITHREO 20 s A B AK
FERRIREMS O] BTkt 5 — K,
VATBIENKEERAETTL v & — e Mot L #
KE, RIFEHEES oS BEMERE, FREILEX
IKEEWFFERT Ol TR, IR O =E SR,
RIERSFOEB—EHIZH L dtmE KFEDE K ST
BlcEH O LEd, £, AFEICEESIHEREBE
B 72 W ERE IR O KEE BRI 35 L OIS v v
Y —DHBEZED S 2T SEH O LET, REHED
EDFEDITHI Y EEBMHBIE A2 W72 W PN I TE
ENKEREHE Y ¥ —DFIL  BEINBHEATEE,
[G] BB 2 v & — O PER SR AR B R B 1k
o lEzrd, RBRICAREDOED T EDITHID, &H
EAEEER KO TKEEGD £ L EHIEHEIZICE
RTEHV A LE T,
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Mark-recapture experiment using Spanish mackerel, Scomberomorus niphonius,

in the Eastern Seto Inland Sea—I. Migration

Hiroyuki TAKEMORI, Hisashi SAKAMOTO, Yutaka UEDA,

Hideki YAMAZzAKI, and Akio IWAMOTO

Mark-recaputure experiments were conducted using marked seeds of Spanish mackerel for 4 years from 1999

as a basis for evaluating the migration of released seeds. Seeds released in the Eastern Bisan Seto were caught in
the Harima Nada and Osaka Bay before October, and in the Kii Channel after November. Marked one-year-old
fish were caught in the Hiuchi Nada and Harima Nada in the following spring. Marked two-years-old and

three-years-old fish were caught in the Harima Nada in spring. The above results indicated that Spanish mackerel

migrates according to season.
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Growth of Spanish mackerel Scomberomorus niphonius yearing

in the Eastern Seto Inland Sea

Hiroyuki TAKEMORI, Hisashi SAKAMOTO, Yutaka UEDA,

Hideki YAMAZAKI, and Akio IWAMOTO

Mark-recapture experiments were conducted using marked seeds of Spanish mackerel for 4 years from 1999.

For non-marked fish obtained with yearing samples, their growth formula was estimated and the difference in fork

length according to month from 1999 to 2002 was examined. Based on these results, a clear difference was

recognized except in September.

In addition, differences in growth between marked fish and non-marked fish were examined. Based on these

results, clear difference were not recognized between 1999 and 2001. However, the growth of marked fish was

better than that of non-marked fish in 2002.
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