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New system for egg management and collection of newly hatched larvae

in laboratory-reared giant cuttlefish Sepia latimanus
Masakazu OKA and Nobuhiro TEZUKA

A new system for egg management and collection of newly hatched larvae of the giant cuttlefish Sepia
latimanus was developed in order to accommodate a large number of eggs which were collected from broodstock
under captive conditions. The new system consists of containers (708 X460 X 83 mm) made from polyethylene,
FRP tanks (4,280 1,750X 1,010 mm, water volume: 5 m®) and a device for the automatic collection of newly
hatched larvae. The new container type can accommodate three times as many eggs as the existing Atokins type
container (310X310X60 mm). Total capacity of the FRP tank for egg accommodation was about 22,000 eggs,
being 11-fold that of the Atokins type tank (420X2220 X400 mm). It was clarified that we could manage 60,000
eggs per year using the new system three consecutive times. In addition, the new system saved on occupied tank

areas and cut back on tasks such as egg transportation from Atokins type tanks to hatching tanks as well as the

FeIEHE, 33(2), 55-60, 2006

collection of hatched larvae using dip nets.
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Estimation of seed production costs for the Japanese Spanish mackerel,

Scomberomorus niphonius

Akio IwaMoTO, Hideki YAMAZAKI, Hiroshi FujyimoTo,

Shigenobu OKUMURA, Yoshihisa YAMAMOTO, and Yasuhiro OBATA

Seed production costs for the Japanese Spanish mackerel were estimated based on the accounting of seed
production operations at Yashima Station of the NCSE from May to June 2003 in which 205,000 seeds of ca. 40

mm in mean total length were produced. Accounting was divided into three processes: egg collection, live bait

culture and larval rearing. Each process consisted of seven calculated items (manpower, electricity, fuel and

water, broodstock purchase, feeding, equipment, marking reagents, and materials and consumption); however

depreciation costs were disregarded. As a result, estimated seed production costs were 11,633,000 yen for total

operation and the unit cost was calculated at 56.74 yen per seed. Live bait culture cost was of relatively high

proportion, ca 48.1%g, of the total cost since the Japanese Spanish mackerel is a highly piscivorous species.
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Seed production of red seabream, Pagrus major, using a closed

recirculating system

Masaaki KAMOSHIDA, Hideki YAMAZAKI, and Yoshihisa YAMAMOTO

We reared red seabream from eggs until 30 mm in TL using a closed recirculating system having a

flow-through system, and a zero-exchange water system as control, and compared survival rates, growth,

morphological abnormalities, and water quality of the rearing tanks. The closed recirculating system consisted of

two rearing tanks of 4 k/ in water volume, a biofiltration tank, a foam separation unit, and a UV irradiation unit.

Mass mortality did not occur during the experiment using the closed recirculating system and survival rates were

higher than those of the flow-through system; moreover, little difference was observed in growth and morpholog-

ical abnormality rates, although the maximum values of NH,~N and NO,~N reached 1 ppm and 4 ppm 30 days

after starting the experiment. About 1.1% of rearing water in the closed recirculating system was replaced by fresh

seawater per day. Based on these results, red seabreams can be reared on a practical level using the closed

recirculating system by supplying small quantities of fresh seawater.
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K1 PHHIERETICKL 2 < 54 OGHRPRHR

_— o » B T Ry
SUEAIX AR SFEEEKE @D SR - — — -
I (B) (0) 0% L fAE®E  PEeRYHEEREE MRS
(B (& /kD) (mm) (%)

TEEAE-1 X 41,600 21.7 (19.0-22.3) 47 28,200 7,050 28.552.47 67.8]**
TEEA B2 X 43,600 21.7 (18.8-22.3) 47 23,800 5,950 30.3+3.88 ] J** 54.61, }**

KX 43,600 21.7 (18.9-22.3) 47 18,000 4,500 31.2+3.59 41.3]

17K XD 41,500 22.0 (21.7-22.4) 36 40 10 20.9+2.80 0.1

1) HERBAIGTE 35~36 HHIC 6,900 BSETL, BEAERBML oo fTE L.

2) tRIEDFEE: * p<0.05, **: p<0.01.
3) 2 HAIPEDKRE DFER T FF p<0.01.

CAThBVIKXDAFT 4 XE#E T 72 (R Do falfaic
(%, 20024 10 A 8 Hic REofEfAEES L (et
HIKEE) L0 AF Lz~ 74 2RI 518 5z 31k
fFfaAmHY, fERA1E-1 XTI 41,600 2, &R 51E-2
X T3 43,600 B, #i/KIX TId 43,600 E, KX TIiE
41,500 R % INE LB =Bl L 7,
HEXME fE/KEE, KENOTF 5 v BIEGHEIC T
22CHEMEFF T 2 & 5 I L 1o SHABX 0fEHKIC
&, 2SR TAHE L gk E FLEE 10 um @ A1 — b
) v Y7 4% — (ADVANTEC: TCW-10N-PPDE) &
3um DA — b+ Y v Y7 4 LY — (ADVANTEC: TCW-
3N-PPDE) T2 BEMEic Al Lk (IR, i@k
RO, SERBEG% 3 HH £ TR &SHERX & b gk
T RIERIITOE -t fEERAE-1 X E 2 X3, i
ErBAtG% 4 HH X 0 B AMABIE L, BRI, 4%
D 1[ElEE/HA» S 7 HHICE 1.5 [RliZ/H, 12 HE»S 2
[Blfz/H, 23 HEA» 5 3aliE/H & L, 33 HE» Otk
T GRERBALS# 47 HE) o 5 mldz/H & Ui, kR
AHAXIF, FRFIC L OEK LA RKEKE, 18K
B LRI & D RUK L 7oK E % A @i K T L1,
FKX L, Ak O 7 LI & 2 BUKREIGEER A8
X OFERR & [[l—I1c#%0E Lz 1IkKXKIE, #okidiTbhd
EER A X [E R IC 28 %85y 2 KEK T, ERARBRIC & D IRk
L 7c53 % A /K THEAE L 7o

B, FEKSERRT 2 & 5 1T/KED 2 FRICHRE L
foa=Fh—RICKDITV, VA FROREEET
¥, FERBIE% S HE2 S 9 HHOM R MuES & L, <
D%, FROREICADLE CEEENS S/, $7, [E
B Z p40 mm DI LA 7% 3 OFRIHHAGDE T
TEBL L o iR e & S BUKINICE%E L, @HEEEK
T OMPEA R L 7,
IKEOLEERKZ e, BIbG (74 v vas )=
HREt 7 ) — v e AT v 7)) ZZHEININARIC 2
kg, RERBIIAE 7 HHD S 130 H & B /K I 80~200
g I OB L 7o

[EfRRICiE, @13 mm O EBID Y1 7 + VA2,
AERBAIGT. 20 HH F Tl1EfTH 9, 21 HEHLKEL D 18
falic 2 [\], 35 HHLARE 3 H /KRS o A S HEtt) o
HEREYI 2 bR L 7o

g fERIE LT LBy oy ONERR) 2R ERBHIGH 1
HE» S 30 HEHOR, 75 3 79EAREREIISE 20
HH» S 44 HHOM, =54 HEcaiik (F) v 5 u
B Rl TR 2 3lBRBAIGTR 26 O H2 SRERET
RFDFEHFAAE L 72,

LAy avE, 1k 7T I 732 mAEHWT,
TKIETK T 80%6 I AT PR L 7o g7k & (i L, 800~1,700 f&
B/ml OFETHE LD EH W, 74 v Ok
3, 2——Hr7oL35 V2 (7oL 5 TERKED
Z1HICT & v LEMAEY 72D 300 ml im0 L TR ERE
WCERFICKER L SIT - 7o WHEL /2T & Vi, A
KTk Licik, SBE/KPD 7 & ERED S [
H/ml 155 XD ITHAEE LT 7 & v ORI G 13
2 —=N=H7 o LS5 VI2 Z/KEKT 100 fZI iR L
%, FHBEKFO7 oL SEENS0 T2V/ml L1855 K
T, pdmm DE=— )bk —ZXTLETHEML 72,

TOTF I TEHER, 2000 7VF 3 T 3EREICINAL,
N9y va A )T vy VEERRT RS %75
mi/kl DENGTHRIML T 16~22 Bifilsesdmib L%, A
WK THER UAAEE U 7o fEER A X & iKIX oG A &
13, HERBHMAT 20 HH 2 5 30 H H D13 100~900
ffiA&/H, 31 HH» 5 39 HHDRIZ 1,600~2,000 F7 1
H/7H, 40 HH» S EER& TR D [l 13 900~ 1,600 T3 i
K/ETH B, Fib/KX T, RERBIIATR 20 HH» S
30 HH O 100~450 H{l{A/H, 31 HE» 5 35 HH
DfEIE 700~800 fi A/ HTH 5,

ek, BHEMGEZEEH VT HIC 10 Iz
TR L 7oo TEERABIX & UK OFGHE I, HERBAMG
%26 HEH» 5 30 HHORZ 30~70g/H, 31 HEH» S
40 HH DM 100~250 g/H, 41 HH > &K 7O
Mid 270~330 g/ HCTdH %, F 7c1b/kIX T, RERBALGE
26 HH» 5 30 HH DRI 30~70 g/H, 31 HH» S 35
HEH®DRIE 80~90 g/HTH 5,

EREREOHTE TR oAKREK L, SRS
%6,9, 12,16 HHICEBICHAIR Y 7)) v 7 L, BEE
THEE L, REBRETHICIE, 2KERBY, E8ET
HEE Ltz F70, THT EIT 27T~40 BAEAEAICY v 7

) v 7 LTEEEREL 72,

KEAELERHOHHE KlBRXofEEKDKEDH
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FEIEHE, K, pH, iIfFERFREAME, 7 E=THRE
RIRE, WINREEEREE, HREERRETHY,
115 % pH (2 pH # — % — (HORIBA: F-22), i5 1%
SAFIRE 12 DO 4 — ¥ — (YSI: Model55), 7 ~ & = 7 BE
FRIEE 3T v T =7 A — % — (Orion: EA940), fifEfRHE
ZEFRIERT L HFRREZE SRIERT 13 DR/2000 (HACH) % H W
T, TNENY T VALE, B Ry AETETHE L 7,
F 7o, THER AWK TIEPAHEE ~ X 7 4N O KU T
OKBEZEAAERET 5120, BERAENE, 7vE=
TREERIEE, B X OCHIEHREEREREZME L 72, %
IROLE E, FEHK, HEKED SZRE~DATK LIH
YIEEA &R, SoKil» o £ A@tg~ ok (LUK, ¥
2%, fBEKE~0FAK (LIF, £Y2# UV %)
Ll (®1,

ZiERX DE]EKRT O—MNRE L £ 7 ) A JBHIREL
AATECT 5 1o s iBRBAIG £ 1, 9, 22, 35, 43 HHICEHE
IRZELIK U foo BOKAIE 1, T5ER 5 BIX T 1 PAHAGER v
27 ANOFIE OZALENE T 5 12, fEK, Pl
A, (AR E D S ZKE~ 0K CUF, jaik
W), AR UV E L (X Do £k L 72k %
g & L WEmKTIORBERHER L, ko
MARINE AGAR 2216 £l (DIFCO) &6{b+ b Y w4
O L T B %2 2% 12 38 % L 72 TCBS 1l
(DIFCO) IZ&FRED 0.1 ml 23 v 5 — Iksa{fi->T
Petd L, 23°CICE L/ fEmtEN T 3 HisEEE L e, 5
BLTEcan=—%25 L, FHEMD, S LD
%3k 720 MARINE AGAR 2216 f5ilic & - T 51
B — RIS, TCBS §ithic & » TB o hic W%
v 7 ) A B E LY,

FEEEEADAE 2E30mm 1 XTREBERICLD

CHEFLHE I OMERIEE L W io o, TEREERE fMAXE|T &
L2E90mm A#Z %% THE L, HERETROHRE
BITolce AL, INOHETIT - 1o FEKIEIIE,
SKIFRP Kl (GK&E 4kD 3HE AW, SBRE THROM
HEERABX AKX TRENEN 500 B, 1FKXT
13 40 BAFERIX & &1 TINA L 720 BB /KR, 7K
RO F & v BIEGS I T 22°CICTHEE L, < 41 Hld
GBI LT 100 HREIFEE L 7o, AERAOH) S
BRAEX T 103 B, #i/KXTld 100 B, 1kKX T 31
RBzyv7y 7L, APEEOBEEZANIRTITY, B
RBELE f & IR AT X9y L,

FASHTEIR o X T LADMELEEN DRIE  PAHELR v 2 7 &
DI LRETIS, SERAEBRMGER] PAHER Y X 7 40
HELEIG 1 7 HR) L#TR BASIEIR v X 7 & Dy
BlG 3 7 A% ICLITOHETHE L, Y257 AHND
B /KE 2R LV A KIS Uik, fE/KEN
W7 Vv E=TRRERORELEN 3~8ppm &35 K5I
b7 vE=y 2ZFEML TS5 B/ HOMEER #2110V,
24 BRI ICEB KO 7T v e = TREERIEE ZHIE L
7oo PABHIEER v 2 7 4D 7 v & = 7 REEZROIHILEET]

4

R

4

13, FEEMCUI O TRD 7,

WELEET) (mg/h): LT v & = AFINH &

U FHHDO 7 v &= 7TEEREEOE (mg/l)

X VR T L DFIKE (1)/24 F5RE (h)
RBIRABX &I KROBKEOEY X I3HUKkEITH
o e, EIRER STaikEE oK E & [FES D A
WKETRIN LU 720 SO, 1AMz b ofukRZ, DK
DO TRD T2,

BOKE (%) AIK L 72 A ik E O 23T (k) /

V2T ARORKE (k) /8T B%(H) X100

& ES

HEEBER AERE, HBEGR 12 HH OGRS -
1 XT3 522%, fEERAE-2 XTI} 70.5%, HKXTE
61.5%, IF/KIX T3 34.5%, 16 HHOER A1 X Tl
65.9%, fEERAE-2 XT3 44.3%, /KX TIZ 42.0%,
IFKX T3 29.4% SEE S e (X 2)o 3 HICL - T
HIRBHORETEICEE XS 2 500, ZikBRX E b 16
AHZ CIcAERROK IR LN, FRcik KX oA
DIENRIBAETH - 7o, ABRE TRFO R, 1EERA
B-1 XT3 67.8%, 1EEAHE-2XTlE54.6%, Hi/KX
TE413%TH D, 16 HEHLIKEIE, KEWEEREOKT
BRONWEL -7 (F1L,K2), £/, EERAE-1XE 2
XoOAEERIE, HAKXOEREL D FEEICE P> (p
<0.01)o —7%, IFKXTIZHERBAAL 34 HHICEKE%
1175 kS BIERDS R S iy, 35 HEH» S 36 HH
M T6900 BN L THEREKIT40E HEER
0.1%) &7, FFEWL 7.

SRR, REBEE% 19 HH £ TRERBXET
BERBEIEPL -0, 2THHOBEA#E-1 XTI
11.04 mm, {5 5 @2 X T3 11.08 mm, FHRKX T
11.85mm, [F/KX T 11.12 mm TH 0 if/KX D4
R, BRABE-1XE2XEHRLEEICKREABD
(p<0.05), 33 HHOTEER A18-1 X TIF 15.16 mm, EER
A2 X Tl 15.13 mm, /KX TIE 16.97 mm, [F/KX
T3 17.81 mm Td D /KX & KX DL R, &
BAB-1XE2REMBLERICRE L, Fo, 1EKX
ORI, KK ERRLEEICREL B> (p
<0.05)s MERA TR ORI, ERAGE-1X TR
28.50 mm, fHEE A -2 X Tl 30.34 mm, KX T
31.18 mm Td 0 FKX DR, ERA#-1 XD
SR S L (p<0.01), fERAE-2 XOWEeE
&, fEERAME-1 X EHIEL (p<0.05) BEICKEL -
o (FE1, K2,

KEDE pH I, EEA#E-1XE 2 XT3RS
®%3IHHEH» S5 HHEHICHAI T80 S 78T RL,
Z0D1%, 26 HHE T3 7.8~7.7 DEPHTET) L 7278, %
NPT LB TRICI: 72 &7 -7 (K
3o KX TIEERERBALST 3 HE £ T3 7.9 Bk 2 MR
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3. PHBATERRGERERIC B 1 5 SilBRX @ pH & DO O
b2
@ EEABE-1X, O:

X, +: kKK

fER A2 X, X1 K

Lzchs, 4 HE»S 6 HHICO I TTTETIK N L1z, £
@%%BEiTi7vﬂ7®ﬁlﬁﬁﬁL zhLI%,
WARICIE TR L4 HEITIZ 7.5 &8 - 720 IEKIXTIRER
Bibtst 7 HEHIC 75 FTIRT L, Tok26 HE
FTRLTHBREHEEL, ThLBRERAE-1XE 2
X EERESETd - 72,

BRI 3, SHBRX & bEbabn% 29 HE
FTIR0%LL EAMEREE L TV, TOBREBAITET
L, B THRICRIER A E-1X, 2X, BAXES
80% ML F TIK R L7z (K3)o IE/KX T iEalERBEMG 35
HEICIE 7% F TIET L,

T vE=TREERBEE, BRABX-1XE 2K TR
HERBAIGZ 30 HEH £ Tl 03ppm LI N TH - 7248, 37
HHIZIZ09~1ppm i EF L, Z£OHKRAICET Lk
BRI THRZ 0.6 ppm & 78 - 70 (K 4), KX T itk
a1 26 HEH £ TRIEBR -1 X & 2 X EFERRICHER L

rehs, TNLBBERAB-1XE2KEED FRIBRS
N, HERHRZ®E L C0.5ppm LINTH -7z, 1EKX
T3 EBRBEAE, &I ERL, 28 HHITIX 10 ppm &
TLA LD, Z0RIETL, 36 HHIZIE 9ppm &7 -
720

MRAEIRAEE RIERT 1, R A M1 X & 2 XTI
A% 28 HHE TR 02 ppm LI N TH » 128, £hlI
S ERL, B TR 3.9 ppm 75 -7 (K 4),
KX TR, RERWEAEL TOo1lppm LN TH - 72,
1RKIX T 3 EERES 19 HHDRs =B B L, 36 HE
IZ13 4.3 ppm ITEE L 72,

TR RESE ZREAE 3, EBR A -1 (X & 2 XT3, #ERRH
1530 HEHLRE B L, SRBR&E TIRFCIE 31 ppm & 785 72
(K4, KX TIE, FEALEERIRSNT 2ppm Ll
TAEHER L 7oo KX TIEERBIGHRIR 2 1 ES L, 36
HHEIZIE 5.4 ppm & 75572,

EBHOBE fHEKPO R, SMEEHZOR
ErBANGH 1 HH T3 %ilBRIX & 1T 10* CFU/ml 2T
HoteH, 7L v ORBIRBEO 9 HHE T EEIcE

L, &EERX & H1T 105~10" CFU/ml T& - 7z (X 5),
Z D113 10°~10 CFU/ml O#iFH L&) L1z, 7Y A
iR, HEREEE% 1 HH TR, wIhoaERXIic
BuTbanhiahr-kn, 9HHTIRI0~10°
CFU/ml £ TAML, ZToHIEFIEHARXE b 102~10°
CFU/ml D#iPHTEHE) L 72,

FRSEER Y X T LARORNEBTREOKERL KT
co7ve=7EERREER, SBEHBZ 1L2ZABO
YA BE] T 0.157 ppm, YJFEA#1% T3 0.123 ppm,
VA8 UV % T3 0.047 ppm, 23 HH OV A BRH T

13 0.124 ppm, Y% 181% Tl 0.089 ppm, YA UV
%13 0.041 ppm, 33 HH DY A 1R T 0.446 ppm,
YIFL A i@ T3 0.310 ppm, AW 418 UV £ T3 0.241
ppm, 44 HHOYEEA 8] T & 0.561 ppm, PJEE 5%

T3 0.245 ppm, HW) A8 UV 2T 0.225 ppm TH 0,



Y ABTREEEYABTIRETEKF L (M6), %1z,
YA BT EHOT v E = TRREREE O, R
4% 12 HH 13 0.034 ppm, 23 HH T3 0.035 ppm, 33
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ERHEET BICHEW, T Y E=TEZEZORDEN
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Occurrence of viral ascites in seed production of Japanese amberjack

(Seriola quinqueradiata) and yellowtail amberjack (S. lalandi)

Toyohiro NISHIOK A, Satoshi SHI0ZAWA, Takayuki KOGANE,

Masahiko Koi1so, Keiichi MUSHIAKE, and Misao ARIMOTO

Epidemiological studies of the occurrence of viral ascites (VA) on seed production for Japanese amberjack

and yellowtail amberjack conducted at the Goto Station of the National Center for Stock Enhancement were

carried out from 1987 to 2000. During this period, VA in Japanese amberjack and yellowtail amberjack occurred

during eight and eleven of these years, respectively. It was clarified that water temperature during disease

occurrence ranged from 22 to 24°C and that severe outbreak of VA was observed in individuals ranging from 20

to 200 mm in total length in both species. According to these studies, it was postulated that the major infection

route of yellowtail ascites virus (YTAV), which is a causative agent of VA, is vertical transmission from

broodstock to larvae via the eggs. Both the selection of spawners and the control of high water temperature (over

25°C) in seed production operations was effective as a countermeasure against VA.

2005 7F 12 H 15 g2

1980 FEARWIBAIC P AR HID 7'V Seriola quinqueradi-
ata FHEGICE\WT, ZHOMERDIEKDOITEIC L 218
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1983 4E1T (33l g O —FH A PESS T b [FRR D REIRIC
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JRR A V2 IF E NV F 2 A )V ZELD Aquabirnavirus J&IT
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T3,

7)) EHESIC B B YTAV O RRYHRER 13, RIRERAH
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SUNZE A L 72 BERYLIC & - T YTAV DSHAAEIE L
HEEIICRIRG S 2 s hT039, LarLl, Mk
FEB L OHRIERICE T 5 VA OFAERIICEId 5 3E4H
IR IS O

Z T, fEEAB AR EEG S O & D JhaT
ITRIEENKEER AR+ v v — BRI gL v v —
(PIF, R REL v 5 —) 53, 1987 & 5 2000 4
FTO AERICIROATERL TV BL LT THS.
lalandi OFEEARE (B F/KIE) & rhiER GEiciEm/
HEE) 2D I FEHAERIRICE T 5 VA OFERN
ICOWTHD F &7, DR, SFICH T 3 EMOE
RE (BBETEE, BEEUNAF TS L OBRINA ) LHE
AT VARREOFIE ORIRIC DLW THRETT 5 & &
1T, VADFA L 72BEHENC I T 2 FEE O TN Y A
RPFEAIKIR FEARD (TR 2 R sE A N L
oo AT, ThoOEENRAEOERICOWTHRE
T 5,

MR EHE

HEBEREENSER 7 °R, KRAEETRESN
Wi o 3R T FUERRESRE € v & — oifgir BT
GmX5mXZES 5m; ME, EX10m) T 1~4 FilfE
LA EMN O, £, eI<HBAIC>LVTIRER
ROGE L O D I, FEEEE L A THEZ
FA L GBSt L 2B b b - 7o GRE Do
PRicitL7cflfao R&E s (ffkHE) 3, 7V BL0ES
THTENEN42~149kg B LUV 28~91kg TH -
foo BlEIIFEEIIHI DK 2~4 A ARNCHERVNEIEE D &
e bkiE (2> 7 ) — +8, SRRk ~NUAL, il
HKiR%E 7Y TIE17~20C, & <% TlE17~22CIc
PEEL 1o, BOORAE(GET B 72)ic, T/ (100 W
F 7213 500 W) ZoKFEN DK 72 37K FIcEE L

Hi%#% 6 BN 9 2 & A A FERR RIS + v & VK
t & )V & ~ (gonadotropin-releasing hormone: GnRH,
Sigma &) TIAIAE 1 kg 4720 50~600 ug 2 %59
26 bH -1, £, KENTOENEZFHERT 5720
12, b b IAEEAEIRRE R V€~ (human chorionic
gonadotropin: HCG, #F[EHasHIEED % fa(AkE 1 kg 24
720 450~1,000 IU {E5f L7z, B L2 7 ) BLTUE S
< OHAR, BETNTh2~5 A8 XU 4~6 HIgE
DR Lo, I, 7 ) CTlddve v X 37K
FENTOBRREIND 2 VI ALIZRE GZEd:) 1k,

¥/, bW TIFTNTHE VEFHT X 5 EFEEDY
ICE DT 72,

BHEEELHEER 7 TEZEINE 23L&
0, 1 £72132 Hilp) 2B KE (227 ) — b8, R
B 60k ITNAEL, SE/KIEE 19~22°CIiciif: L <
B L1, b=y TR UFR (1 HE %2
AL, fBEKEG 22~25CE Lz, WFno/ffEicEs

WTh, BEBRIRIEED Smg/I LIFICESE0wE I,
T7 =2 N vERHOESEL 2, SETHIRKE 2L
ESH B F v/ 7 aa 7 v R Nannochloropsis ocu-
lata Z7RINL 72 BOER 3 HiiR) ORIz ST Y 4
> Brachionus rotundiformis & %\ (3 L %47 4 > B. plica-
tilis ZfGEH L, T D%, HFRAOKEICGDLETT VT
7 OB L OTHIROEL AR (b < VHIIIASEL,
HAKEE (OB, wIgRHRZD,  FmeRE 125 () 5D
AR U Tco 1990 FELIHT OB T, Th & OFERID
BB OITKIRETHEON L RA T K -5
(Acartia spp., Oithona sp., Paracalanus sp., Tigriopus sp., ¥
& O Euterpina sp.), 77 I TiHEEALER 1.5~3 mm
FCTHERLICER T VF I T, EflLiy~wI vy,
RIARA VI DZIEINC TR, TV, N
BLRUOAAFTEZRE LI VFREHEE L 72,

7Y TEEELEN 25 mm I, £ 5<% T35 mm
W2 L 7ol ol Bk SHL 5508, B LR IC
BIT Ul IO G 7o HERUISETHE L 7228, Wi DEIEE
AmX4mXZES 3m) 1T V/PEEEN DT TFRE~2
TIREEHMNE L, £ D%, HEROBREICAEDLET
HE/NIEEOK AL L, Miid % F chiiEk %
To7 WINofET & hEsIfTE, milkoid
Gkl (&ow, HEERHE, <) vy ) —X, KiFE
HEED 2R RICEGDE TREREDK 3~10% % HEL
ICHRABE L 720 72348, 2000 £ T3, —ESOHERA A RE FKE
WCEEE L/ NEID A AmX3mXEZES 1.8m) THIHE
BRAETT - 120

1990 FELAFT O HRIER T, Thllshictr +7 3, 4
HFITBIP=T VDI v FREREEL 72,

WEEAE T oOhERR IS, MO O KRRIE

LK S m T 5K BRI L HEZIE L7k, B
I UREE ITHAEL L 72,
VA DM FEEAEED 2 WIdHRREER THE LT
M YTAV IZHRT 5070 1d, CHSE-214 flifd (=2~
2 OILHSRAIDT™® 2 Wicw 4 v 2 D4EE » BEE
BLUORY x5 — ¥EHNE (polymerase chain reaction:
PCR) £ £ 5 YTAV B FOREDIC X 0 HIE L 72,
BB, 1994FED0 7Y L5 OEEEICE T BEE
A, EKOITEIC X 2 IEE DRERR 78 & AE IR 73
JERVOBEHICHE S X VA ¥l L, LaL, 708
LU I=H &L, BFEORINCH L BITBIT 3
YTAV Q&G d 2 W IR IMiE T O v 4 v ZthFHiik o
BOEMICBET 2 A ITEM L 150 - 7,

CHSE-214 ffifldz I\ 7 3k « 5 Tld, THEEEH
5 W IEHREER T O FEH S BRI T2 L,
9 %5 Hanks’ BSS (HBSS) Z 1A CTilid & & b ICEER:
U7co BEREL 7oiRICE 05 E (1,000 Xg7T 15 43, 4°C)
L, ZOFEZ2045um DA Y T LV 7 4 VY —TAl
Ltco TDAMZMEKED HBSS THIL, Hoh L
1 Hf#%E% U 7o CHSE-214 fillfadic B/ L € 20°C D A ~



FaN—y - TEEL, MREEELE (cytopathic
effect: CPE) OHFHEAREZ L 720

%72, PCRIEIC L 22W T}, Higfak O TCHD
P2 £REL L, ISOGEN (HA Y — v&) A M\ THE
It - TY 4 VX RNA %3 L 7o, i L 72 RNA (3,
0.1 % DEPC (diethyl pyrocarbonate, Sigma %) WLIH/KIZ
fi# L, Suzukiet al.” OJFEFEICHE L T PCR KIGZEFTL,
HIBEY OB MATED L i, 158, NUSHOLmE 50 ul
&L, WirERE#RICIE Super Script TM 1T (GIBCO BRL
1) &, £ 72 DNA £ * 5 — T3 Takara EX Taq (F
PEED A2V,
IMEEBHER 19954 6 HICHEMEREICBWT, VA
XA ENEDONIED 7 ) Hifhm (e E 427
mm) 20 51T, MEAICEERX (19,300 ) & xIEX
(18,000 &) @ 2 Ffic i, e nplopE ki (a2 v~
7)) — M8, SERE 60k WITHE L 7afAEE dmx3
mX RS 1.8 m) ITNE L fco BB HI/KITIZED A iK%
fHH U 7o BRI T A I Lo 4910 5 BRI
HARKIR (21.4~21.9C) & L, =Dk, fBEKEZK
4 CLA T2 CETMRL, LiklE OKIEEHER:
Lic (K Do st alEaIR 28 L < HAKE (21.4
~23.7°C) & L7, BIFHRMIEMX & b4k T 15 HiEE
U, aBRIAR il o e Skt 2 A i L, e
FEHETEEOEMEARE L, AR LENGREL
7o

FRERE VARELORBR 7 )ico0T, Hfaom
K, B, e, (RE, FEEUEERATE BINAEH
5\ (S ERIIRE 73 & DG D E W & T R SR I
B B TOD VA FEE DT E OBSENEIC S W THRES
L7 UL, WIhoBlmaERcET 2IHHICBW T
b, VARAEOHEE ORICHRICBEE 3D s g
Motz —H, b I=HTHERED, FADEKEID
EWOEFEHAEEBRE TO VA FAE O F i & o R B
FEBY SN -7 (3 D,

VA OFEEIRR  ASEVELRHEEZ1T - 72 1987 F 5
2000 FF F T 144ERIC, 7Y CERBEHEAREICBVT
1988 4, 1989 435 & 18 1995 FEDEN 3T, 72,
BIBERICHB W TR 1987 5 1996 F % TO R &
2000 FEDIEN 1 AETHRAEMSED o i (R 1, 2),

7 ) ORERAEICE T B VA OFAR, 3FE/RTH 12
ElofEET 3 FH b0, FHEOHLO2EE 18~
40 mm, {AEE (3 0.1~0.9 g DEIPHT, FEEFDKIEIZ 22
~23C, FeAERANIE 5 A ME~7 H BA)CTdh - 7o, SETC
3 42~91% LHBFERAICEI D RE R -7 (&
2)o

F/o, EBEKTE, 11 4T 31 BlofEEEpld
D 22 FHHIT VA DBFEA L F2, FRHE D45 13 30~200

mm (A5 0.3~104.0 g), 7KiE(Z 16~28°C, FHEM:IZ 4
HLf~8 A TNITH » 720 FELTHRIE 20% %482 5 FHF
bdh -7, ZLRHBBEETH -7z (K2

—7J, b7 <=HOMEEHAEEICE VT, 1990 F5 LT
1992 fFFic B 1 55 8D EBEHFID 5 5 6 Hf| T VA
OFENEHONI (1, 3), BFEHEOLEIL 19~40
mm (A 0.1~0.7g) DHEHTH Y, fHFKEE 21~
24°C, FeHEREE 6 H LAI~7T H LAITH - foo SETTH
13 34.6~92.1% & S W EE R L, T/, HEKTIE,
1987 4F7p 5 1995 4E % TD 9 4FRD 5 B 8 4ERTIC B W T
Fehknd v, TRTEEER 20 Fld 17 Fl TRFAED 5
Nie FREO2E 1T 30~160 mm (A 0.5~41.0 g),
KR 21~29°C, FARIZ 6 Hrhfl~8 Al Td -
7o FELERIZ 0.4~60.1% DEIPHTH - 720 1994 FFE4 R
CFEAHEMITE, WIENnbIEHPSIER L 2B
5, CHSE-214 f{ilil © CPE OFEHNFE Y 51, YTAV 23
nEtE Tz,

¥, MifafEEFIchREKT 5 5 HA~8 Hick i 3
HEI DK 5 m OB 1L, 32.5~37.1% D#iFATH
D, FFITEDRESEHT 5T EdHh -1,
MEAEREE MELEEHERICE T 52X OEEEORE
RFZEA L2 1 ISR Lo, mIX &S, BERBLG 5 Hig %
TOHMBHERIIRK02%TH - 7205, IHIRMIEX T
136 HIRIC3.8% & 750, WWITRMMSFITIEML 72, LT
3, VAOFEHTH 2 E/KOIFEIC & 2 IEE DO REEN
BEFICRD SN tcdd, BIENFR L7z S s,
C OFFE TIMEEEX < FE B iR ic £ » fEKE%E
26CIC b s oL T A, HERENG 7 HRICIBARTAR
2T L, HEETRIZ 045% 1K T Lz, £
b HETRGE T L, BB TR (=385 15 |
%) OHBFELCEIZ 0.1% TH - 720 NIENFEX O R ERK
THOATEHRIZ 93.4%TH - 12,
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=1

7Y BLOE T~ OB SIS SRR L OHERIC B 1 B U A L REIEIKIE D FAERBLIC > W T

EROMIC it U 7o — R VA FH: D FHEEx
S F BRI RE SRR o i ol \
sjzk1 =
EES s i ko) 5tk AR ki hRIBEmM®
7 1987 KR 1~2 4~5 3.3~ 5.2 H IS+HAI  3.29~5.17 5L »0
1988 KIR 1~3 5~7 7.1~14.6 H IS+AI  4.6~5.16 H0 »HY
1989 KIR 1, 3 4, 7 5.1~11.5 G+H IS+AI  4.3~5.10 Hv EoR))
1990 KR 2 5 6.7~13.9 G+H I 43~4.17 L Ho
1991 KR 1~2 4~5 40~ 94 G+H 1S 521~ 6.6 L »0
1992 KIR 1~3 4~7 6.5~ 9.8 H IS 3.16~4.30 L H0
1993 KR 2~4 5~7 6.6~11.6 H I 3.8~4.30 L o%))
1994 KR 1~3 4~6 69~114 G+H 1S 3.3~ 5.5 L HY
1995 KR 1~2 4~5 8.1~11.7 H ISHAI 3.4~ 58 »Hv »0
1996 KR 2 5 8.3~11.1 G+H IS+AI 3.4~4.27 7L H0
1997 KR 2 5 7.0~ 90 G+H I 3.3~4.26 7L L
1998 KR 1, 3 4, 7 7.9~12.4 H I 3.6 L L
1999 KR 2 5 8.6~10.1 G+H 1S 2.14 L 7L
2000 KR 2~3 5~6 7.6~ 9.4 H IS 2.4~2.12 L H0
&t 3/14% 11/14
b= 1987 AL 3~4 3~4 6.8~ 9.1 H 1S 5.12~6.12 L »0
1988 AL 4~5 4~5 4.4~ 9.0 H IS 6.25,7.3 L L
1989 AL 5 5 5.1~11.5 H 1S 5.13~6. 2 L H0
1990 K&, AL 2~3, 6 5~6, 6 43~105 G+H 1S 5.3~5.18 »v »HD
1991 KIR 2~4 4~6 47~ 93 G+H 1S 4.19~5.22 L »0
1992 N 1~3 4~6 5.6~12.5 H IS 4.25~5.19 »Hv »v
1993 KIR 3 6 12.9 H 1S 4.16 L H0
1994 KR 2 5 4.6~ 7.4 H I 6.8 7L Ho
1995 KR 4 7 13.6 H 1S 5.6 L »Ho
1996 N 3 6 7.6~12.0 H IS 5.5,5.12 5L —K6
1997 KIR 2 5 3.8~ 6.2 H I 5.26 L —*6
1998 KR 4 7 10.2~12.1 H 1S 6.1 L —*6
1999 KIR 4 7 11.7 H 1S 4.30~5.18 L —K6
2000 NS 1 4 8.0 H IS 6.16 5L —K6
&t 2/14 8/9

KORIRD RARRZARK L 78R, AL ANTERAEERZ R L 728

*2 G: GnRH 45, H: HCG /H4f.

*3 IS0 JKAEN T OFEFFEIN (induced spawning), Al: A TIZH; (artificial insemination).

VA REOFZ, RO, #MlgELS 50 PCREDO VTN,

L.

FloRAaGbEICAETRH L. (R2EB8X03

*S FER AR £ 72 3PRERGEE IC B 1 B VA FA SRR/ AERE £ 70 3R RITE L O EHEEEL.
* g FOKKIC B O 2 FEMAEED AT, PRIERIEBL THLEL,

—77, WEXTE, SERELG 4 Ok co HEPETCHE
BIRAK03%TH 7205, 5HKIZS3% LD, 6~8H
%1213 10.9~11.0% & HEELHRIFE— 7 1IZ#EL, KE
DIELRBD iz, FETHAIL, RLEEX &[RRI
HORREN D 51 VA I X DTS L &M & i,
ZDHFRACTHEREERD Licbo o, RERK T
ITBWLTHHBEEERIZ 23%TH - 7o, XMIBXDRKER
RTHEEOEFERIZ 49.7% TH - 12,

% =

HEBERE VADERE 7)) cl3, MHEETO YTAV
DGR & LT, SRINHEBED S SMUT O HiH (=
BEoEcwsEBZEILOoNTVWEY, £27T, 7B
Ubs<HHAaIc->VT, BRENTH 2HADHER

BN, E8, (KEB X USZBINAE 2 120 OFEIN
FHFEPRRINA T, FRUNHIR] & & A O AR I
BIFAVAOREOHEII>WTHEL, HAICBT3
VA OFEEAFEFRS L I 2 HaEmiticon
THat L7z LrL, SllofEacid, WFnoIEHIC
BT b TD VA OFEDOHIE E DRI B 133

BOoNEhote LL, TOT &M SEHADERSM:
BIOFE, #HFRGED, VAOFREICHESLTLEN

LIFERAT, 4% BREKEHIHRAOIME DY A V=2
HAIHUAMN S & A v ZEREIRI S SIS T I oW
THET 2 HEND 5 EEZ 5T,

VA REREOY A4 X WS 12 VA ORAEFRE L
T, FUREINA LS ICHEAEL D bhREEKT
DFEHED B EVIERTH 720 LML, VA DF
AN BIECRE, WAk E bicErARE, 373



=2

TNITBIT B A IV ZPIEIKEE O FEAR B

VA OFENED St

T — BWIHEF TR (%) FERE
s Kk (C)  HELE (mm) “EHIAE (g) I3 1]
TEIAE 1988 23 26~40 0.3~0.9 6 H Na~7 H LA A+B 89.8 1/4%
1989 22 18~25 0.1~0.3 5 A TMa~6 A LA A+B 94.1 1/3
1995 22~23 21 0.2 6 H Na~7 H LA A+B 42 1/5
&t 22~23 18~40 0.1~0.9 5 HMa~7 H Ef) 4.2~94.1 3/12
HRIE R 1987 21~28 40~170 0.9~71.5 7 A La)~8 A ~A) A+B 0.1 172
1988 25~26 30~150 0.3~56.5 7H 4] A+B <0.1 12
1989 22 50~130 1.7~32.9 6 HTa~7 A L) A+B 1.3 1/5
1990 20~27 50~100 1.7~132 6 A EfA~7 H LA A+B 4.6~10.0 2/2
1991 20~25 60~100 31~132 6 A Naj~7 At A+B 0.2 4/4
1992 21~28 110~200 17.7~1040 6 A FNa~7 A T4 A+B 7.0 3/3
1993 22~25 60~110 2.0~9.8 7 H_EfA)~7 Arhf) A+B 8.0 2/2
1994 24~28 92~145 10.8~39.7 7 A NEI~8 H L) A N 1/2
1995 22~26 53~100 2.0~13.2 6 H T a)~7 Arhfy) A+B 23.2 2/2
1996 24~25 65~ 80 3.8~7.0 7 H EA)~7 AHdha) A+B 20.0 12
2000 20~24 90~170 10.2~71.5 5 H ktpf)~7 H EA]  A+B+C 0.1 2/2
2000%%  16~25 35~90 0.6~102 4 A EfA~5 Hhfl  A+B+C 32.5 2/3
&t 16~28 30~200 0.3~104.0 4 H fj~8 A T4 <0.1~32.5 22/31
AL BRI, B! flifakiE:, C: PCRE.
*2 VA FEAEHRGE/ G E H R
*3 B LKA T DR E K.
X3 bEIHITBT B YA ZMEEKIE D IR
VA OFEDNTED Sz o "
N — BWHDH R (%) FEFK
s Kk (C) LR (mm) “FIIKRE (g) 13 ]
T A 1990 21~24 30~40 0.3~0.7 6 H Fa~7 A k4] A+B 34.6~92.1 4/4%2
1992 22~24 19~38 0.1~0.6 6 Hhfij~7 H 4] A+B 90.5 2/4
&% 21~24 19~40 0.1~0.7 6 A La)~7 A LA) 34.6~92.1 6/8
rhfEERk 1987 21~25 35~53 0.5~1.6 6 Hhfl~7 H 4] A+B 30.3~60.1 4/4
1989 21~26 50~160 1.3~41.0 6 A Na~7 A 4 A+B 21.2 1/1
1990 21~24 46~100 1.0~10.1 6 H Na~7 H LA A+B 25.1~50.2 4/4
1991 21~25 30~50 0.3~1.3 7 A FA)~7 Arhf] A+B 45.0 1/3
1992 24 100 10.2 7 HhE]~7 H R 4] A+B 0.4 1/1
1993 23~25 84~112 6.3~14.6 6 A TNa~7 A LA) A+B 34.0 2/3
1994 28~29 59~102 2.2~10.8 8 H a)~8 Arhf) A 40.0 2/2
1995 21~26 75~120 44~175 6 H NaJ~7 Hdhf) A+B 23.0 2/2
&Er 21~29 30~160 0.5~41.0 6 Arhf]~8 Ahf] 0.4~60.1 17/20

A EROBIE, B: Ml
2 VA SRR B B

DB, NUEETORERO I NFE L @WEZRL
(32,3), VA DFEFEF A4 RITHOWTIE, THETOWE
kT, ABINCEGERE1T - 1258, RIERGY
THEENEROTLEE6g E TOEETHNIZ, /D
U (RIZ & YTAV IS4 2 EZ MRS O T & sid &
NTW3, 7, KRR TS/ NUEIEKIZE YTAV O
PERNE P > o EHES N TV BEY, SROESHED
R, ThooMREFIE—HLTED, YTAV TN
T B EEZHED S VKR (R DBAREHRIC D W TRES
TRENENRS B EEZ SN,

VA EERBOKE B VA BFLEL HOfHEKE
BER2BILU3IWWRENE LD, EHEETETYEB

LUTEF=HITBVT, TNEN2~23CHBLU 21~
4CTH -1, TNEOKREHD S B, KA TOHR
BB WT, VA OFENER L TED SNDI,
7Y T2~23C, £ F<HTIE22~24CTH-7, L1z
Mo T, FEHAEEICBWTIIKE 22~24COEFH T VA
PERLFELDPTVEEZL SN,

—7, FEERTIE, 7VBLTEI<HITBOT,
FNZEN 16~28°CH L ¥ 21~29°C D/KEAE THAE L
too TDH L, FERMNBEH LD T BLOES
R TENEN2~25CHE LV 23~25CTH -7z, L
tohio T, HRIERIC B W TIERIKIER 22~25°C D FiPH T
VADPROFEELPTVLEEZ ST,
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2. 7VBLULSHOMEEEREICE TS VA F
FERED 4 & 7KIE DB
®: 7)) VARAEHoLELKEOTIME O: &
5 <4 VA FERKO 2R LIKE O il

flifatdE OREAERE S X OThRTERICE ) 5 VA OFE4E
HplcHo\WT, FEENCK ) 2 eEohE & fEKE
OHIUEDEAREK 2 1ITRd, mifafEIics W T, R
PA RITKREBEEFEL, TVEeswyTcenenl
HPIF > 27~28COIKIRFII T DFREHEF N & - 72 (K
2o LxL, zofthoFAEplE, 2K 100mm LN T
DFAEHRFDZ MARID A SN DB DD, §NTIKIE 20
~25°COHEPANTRAEL TS, DT &3, EiERY
Ik D 7 HERIC YTAV 28 & & o658, B /KE
M20°CEH2IF25°CITBVWTVAICK DL T B E 0D
FERFERD & X —F L7,

BREROKZMOED EHEETR TV BLPES <
+ &b 0% LI EDMRAEDIELT T 2903 D, VA DOFE
A, TVOARLTE T HITB VT bEHEN SR
HPEAITH LT REBBED—DIZHD H B EEZLZ LN
tzo F72, HEBEKTIE, 7V TE S =DM
HERIIEVEFIDREZ P12, 7 EES<H DT
YTAV ISk} 2 B2 2 iR U e R4S i3m0, 2
50 mm ¥ A R OfjfafE% 10°8 TCIDso/ml D 7 A IV R
IZ 60 fEiRIET BB KR AT - 1o & T A, Bt
ZFFEDoNTORWE, /o, — -« Jf{HYE, 70
RARMEfaE e 5 =9 « h v F OMEREZHVT,
YTAV (x4 2 sz & g U 7R, 7 fEfa o 54
B EEr oo T EEME LTV A, 2L, ok
BT, b5 <H & v F OMEREREBPE IS D
NTWahky, —HicHik3TEBVubDEEbN S,
BRI iRk o, 7 OFEEAE T,
BRINABIAD S SMUF AN DEBELIED YTAV DG
BETHBEEZONTVWEY, bbb, HEINEZHERE
THIDDFIVE Y EEFT 2RIOEED S 1L YTAV
BRSNS 5 1298, RIVE VS 48 B IC
BONIINERESOCINEB X CRBR,» O EEzT N
PBUBLT20% &, ERICIA VAR INTED

EEERO AR RB I N TV S, TN, Lk
PEINRRBRIC [ U 7o 008 YTAV ITRBRPERGL L T
D, TNVEVEROREEIZK >THOSHLD A B =X LI
K ORNTY AV ZPEEIE L, FERINCIIED 2 03k
BEHERT BICE -1 EFEZ NS, L [AHOBERY
= 7 ¥ Pseudocaranx dentex I BT 5 v A L M
MIFLEEIEAE (viral nervous necrosis: VNN) J5[K 7 A I
2OV THREDLENTVEW, v=7 JIcBVTIiE
FUVE VERMMPaIVF Y LD FRICES TSNS
2 bV ARIGEFEFH L, BOOEARBLHEEZ KT s
T ENFEREZEZ SNTOVEDY, 71 DIGA B [ERE
DAJREEDVRIE & N,

REHIEERE Y ¥ BT 3 7 ) ol ER T,
I FE CRAROUMAE oI flfIcEglk L, sve
VBT K O EEIAER AT TE 1o, COMETHAE
HEHICH O B O—E03d TIT YTAV IS L, R
PGy OREECHIfITIE U, EINGERRIEAIZ b Ly
P — &S THRNTO Y A L ZHEEAF | Xt L, R
FHCREECRICE > A fEENEVWEEZL 5N b, &
72, B I =HIZOWT bERRICRE A W TR ER
AEHLTVLE &, FUET VERICK D ENERE
IToTWATE, BLU VA DFERKRNTY EHLIL
TV ENS, 7 EEBRICERLEE L TV 5 AEEM:
DEVERBEE NS, 721, WS bEINER O
ik I 2B OAFEIRD v 4 Vv ARREFFE/M L TV g
WODT, YTAV OFEEEIEICBI4 2 BN LIS S
nNTuiEn,

—7, HEBERTORERRICEAL TR, BE0TY
FHEG T OFAFF O L FERRIC, AOPERRSE I 5
LREREZEZ NG, £9, MEEECEIRNE CIcE
518 - fARBEMEIR G s, BE BRI T O D I
CBE/NEEFENOMH LAEEBEDRZ Ly =&
D, KNTIA VAP LRFICE-1EEFEZ SN
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Early development in Japanese Spanish mackerel Scomberomorus niphonius

Masanobu MATSUOKA

Larvae and juveniles of the Japanese Spanish mackerel Scomberomorus niphonius were reared from fertilized

eggs at laboratory.

photographs.

Some external development of living specimens was observed by microscope, taking

Four days after hatching, larvae with some oil globule started to feed on the black sea bream

Acanthopagrus schlegeli larvae. Ten days old larvae had rudiment of caudal fin rays, although the notochord was

still straight. Metamorphosis proceeded thereafter, 15 days old specimens showed developed condition. Eighteen

days old fishes with all perfectly formed fins became juveniles.

200549 H 7 H=2HE

7 5 Scomberomorus niphonius \$FEX & 115 cm, (K
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(National Research Institute of Fisheries and Environment of Inland Sea, Fisheries Research Agency, Hatsukaichi,

Hiroshima 739-0452, Japan).
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Appearance of the Ovigerous Swimming Crab Portunus trituberculatus

during Overwintering Period in Hiuchi-Nada, the Central Seto Inland Sea

Akio WATANABE

Twelve ovigerous swimming crabs were found during the overwintering period in Hiuchi-Nada, and the state

of their fishing and ovarian development were studied. The carapace widths including the lateral spines of most

ovigerous crabs were greater than 200 mm. The state of ovarian development in ten of these crabs was still in the

early stages, and that of the other two was in the eye pigment formation stage. The bottom seawater temperatures

in February, March, and December 2004 exceeded the typical average temperature of this season by more than

1°C. Therefore, it may be assumed that the higher seawater temperature induced oviposition. Five ovigerous crabs

were cultured at 16°C; three survived until the hatching stage. Since the larvae had settled at the bottom of the

tank, they had probably not hatched normally.
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Residue of oxytetracycline hydrochloride and alkyl trimethyl ammonium

calcium oxytetracycline in the muscle of Perciform fish species

Ken-ichi WATANABE, Yasuhiro SHIMA, Masakazu ASHIDATE, Toyohiro NISHIOKA,
Jun SATOH, Takurou HoTTA, and Takaji IipA

In this study, the twelve fish species employed were the red seabream Pagrus major, the black sea bream
Acanthopagrus schlegelii, the yellowtail Seriola quinqueradiata, the purplish amberjack S. dumerili, the gold striped
amberjack S. lalandi, the striped jack Psuedocaranx dentex, the long tooth grouper Epinephelus brunenus, the seven
band grouper E. septemfaciatus, the red spotted grouper E. akaara, the three line grunt Parapristipoma trilineatum,
the spotted parrot fish Oplegnathus punctatus, and girella Girella punctata. These fishes were fed moist pellets or
dry pellets containing 50 mg/kg (BW) of oxytetracycline hydrochloride (OTC) or alkyl trimethyl ammonium
calcium oxytetracycline (OTC-Q) for seven days (prescription period). Thereafter, feeds containing no antibiotics
were provided to these fishes continuously for 20 days (OTC-Q fish) and 30 days (OTC fish) (resting period). The
muscles of these fishes were individually sampled and stored at —80°C until analysis. Sampling was conducted the
following day of the prescription and resting periods. Residue in these specimens as OTC was analyzed using High
Performance Liquid Chromatography. Specimens which were sampled after prescription showed high concentra-

tions of OTC. However, rested specimens showed values lower than those set under food safety standards for

FIEHE, 33(2), 93-101, 2006

human consumption.
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R 1. 2004~2005 FiC B 1 5 PrAPE O ERRIRIBEERER 1< B 1 5 i HRE R o BEE

BRIt fetfoR=s VA PR B AR
Al RS ff - e 7w B = o s
fakd oy PUEMIE SURIIRD BRI 4 o K Eg o %ﬁ (%) Kl (°C) e
X (cm)
<z 54 BhHE OTC 7.22-9.2  7.27-8.2 21.1 135 20 8 10 20 262
(17.8-23.1) (85-166) (24.6-27.4) P ERH BT
OTC-Q 7.22-823 7.27-8.2 21.1 135 20 1 10 90 261 RUHLIC
(17.8-23.1) (85-166) (24.627.0) X 2%
VaEAt BhE OTC 7.22-92  7.27-8.2 21.8 151 18 5 10 50 262
(18.5-25.5) (83-223) (24.6-27.4) P ERH BT
OTC-Q 7.22-8.23 7.27-8.2 ERT 679 17 0 10 100 26.0
(480-890) (24.2-26.8)
7 fE  OTC 9.24-11.4 9.28-10.4 IEH T 450 22 1 10 100 231 WO Lic
(21.2-25.6) X 3%
OTC-Q 9.24-10.25 9.28-10.4 HEET 450 22 1 10 100 23.6
(22.0-25.6) RE
H e Hi#%E OTC 8.20-9.30 8.25-8.31 25.3 287 25 1 10 93 260  FAOHILIC
(19.8-28.0) (130-390) (24.5-27.8) X 3%
OTC-Q 8.20-9.20 8.25-8.31 25.3 287 25 0 10 100 26.1
(19.8-28.0) (130-390) (24.5-27.8)
LS < WwiEH  oTC 9.1-10.15  9.8-9.14 IEHS 3,500 14 0 10 100 25.7
(25.1-27.3)
OTC-Q  9.1-10.5 9.8-9.14 HEES 3,500 130 10 100 25.6
(24.0-27.3)
VeT Y Hi#%E OTC 123-1.12 12.6-12.12 235 268 20 0 10 100 18.6
(20.0-25.8) (147-363) (15.2-21.1)
OTC-Q  123-1.2 12.6-12.12 235 268 20 0 10 100 19.3
(20.0-25.8) (147-363) (16.2-21.1)
sz fE  OTC 10.8-11.18 10.12— HIEHE S 24 60 0 10 100 21.0
10.18 (18.2-23.9)
OTC-Q 10.8-11.8 10.12- AIERS 24 60 0 10 100 21.7
10.18 (19.9-24.0)
S2a%4 ki oTC 10.5-11.18 10.12- 11.3 40.8 30 5 10 75 218 MO Lic
10.18  (10.4-12.8) (28.4-55.3) (19.4-23.8) X 2351
OTC-Q 10.5-11.8 10.12- 11.3 40.8 30 7 10 65 227 RUHLIC
10.18  (10.4-12.8) (28.4-55.3) (20.9-23.8) Xk BT
FUNY £  OTC 8.12-10.3  8.27-9.2 25.9 297 20 0 10 100 27.1
(23.5-29.2) (202-464) (25.0-28.5)
OTC-Q 8.12-9.23  8.27-9.2 25.1 272 20 0 10 100 27.5
(21.6-27.7) (166-386) (25.9-28.5)
s Hi#%E OTC 8.4-9.30  8.25-8.31 23.9 233 25 0 10 100 26.2
(20.1-27.4) (158-324) (24.5-27.8)
OTC-Q  8.4-920 8.25-8.31 23.9 233 25 0 10 100 26.3
(20.1-27.4) (158-324) (24.5-27.8)
4 VAE 54 HiliH OTC 8.9-9.30  8.25-8.31 16.6 132 50 0 10 100 26.2
(14.2-20.2) (77-243) (24.5-27.8)
OTC-Q 89920 8.25-8.31 16.6 132 50 0 10 100 26.3
(14.2-20.2) (77-243) (24.5-27.8)
2V Hi#%E OTC 8.4-9.30 8.25-8.31 25.3 291 29 0 10 100 26.2
(23.2-27.4) (219-348) (24.5-27.8)
OTC-Q  8.4-920 8.25-8.31 25.3 291 29 0 10 100 26.3
(23.2-27.4) (219-348) (24.5-27.8)
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£ 2. 2004~2005 fFEIC B 2 PUEYE ORARIBERRICB 525 v 7)) v 7 OME

i +r7Y v HA 2F or BEXE (cm) 1AHE (g)
o PAEE

R H K% PR H K% PR R3E%

<71 OTC 8.3 9.2 21.1 23.2 157 195
(20.0-22.4) (22.0-24.1) (137-175) (150-222)

OTC-Q 8.3 8.23 21.8 22.6 152 180

(20.4-23.2) (21.2-25.2) (125-191) (144-245)

JayA OTC 8.3 9.2 21.3 22.1 153 170
(17.9-25.5) (19.3-24.2) (94-226) (110-216)

0OTC-Q 8.3 8.23 35.6 38.3 586 779

(34.8-36.5) (35.5-41.0) (358-710) (665-925)

7 OTC 10.5 11.4 35.3 38.4 548 761
(34.5-36.2) (37.4-40.5) (500-610) (730-835)

OTC-Q 10.5 10.25 35.5 37.0 544 628

(34.3-36.5) (36.2-37.8) (500-580) (599-662)

h v ST OTC 9.1 10.1 30.3 34.2 334 532
(28.1-32.7) (33.2-35.7) (265-408) (505-590)

OTC-Q 9.1 9.21 28.4 33.4 288 455

(26.2-29.9) (31.6-36.6) (206-354) (357-585)

S OTC 9.15 10.15 723 67.7 4,148 5,174
(69.8-73.6) (64.3-70.0) (3,880-4,410)  (4,870-5,660)

0OTC-Q 9.15 10.5 733 65.3 4,130 4,694
(68.7-75.6) (63.7-67.2) (3,360-4,730)  (4,200-5,225)

vy OTC 12.13 1.12 24.7 25.4 305 354
(22.4-26.4) (23.3-26.3) (228-360) (281-388)

0OTC-Q 12.13 1.2 24.2 26.9 288 353

(22.4-25.8) (24.1-29.6) (219-358) (281-451)

sz OTC 10.19 11.18 13.2 14.7 39.9 46.4
(12.1-14.5) (13.8-15.7) (32.6-55.6) (35.4-56.4)

0OTC-Q 10.19 11.8 13.4 14.5 413 47.6
(12.2-15.3) (13.1-16.9) (34.3-58.5) (32.6-66.7)

Ny OTC 10.19 11.18 13.2 16.5 58.7 100.1
(12.0-13.8) (15.7-17.0) (33.8-69.7) (82.5-121.6)

0OTC-Q 10.19 11.8 13.6 16.5 60.8 100.2
(13.0-14.2) (15.7-17.0) (52.1-75.0) (82.5-121.6)

FUNY OTC 9.3 10.3 26.8 26.8 334 355
(24.2-28.9) (25.3-28.4) (261-441) (298-435)

OTC-Q 9.3 9.23 26.9 26.7 358 332

(24.4-28.0) (25.2-28.5) (331-418) (293-381)

A OTC 9.1 10.1 24.4 24.3 255 244
(22.6-26.7) (22.3-27.7) (195-315) (180-345)

OTC-Q 9.1 9.21 25.4 22.6 256 239

(23.6-28.4) (21.6-23.9) (220-325) (201-290)

4y HETA OTC 9.1 10.1 18.1 222 189 339
(14.9-20.7) (20.7-23.5) (94-285) (265-390)

0OTC-Q 9.1 9.21 19.8 20.6 222 268

(17.8-22.1) (19.4-21.6) (155-310) (197-315)

A VF OTC 9.1 10.1 27.1 24.9 372 300
(25.2-30.3) (22.7-27.3) (285-512) (240-405)

OTC-Q 9.1 9.21 25.0 25.6 292 393

(23.1-27.1) (24.1-26.8) (215-405) (345-441)
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HIT1RA2BHEBEO DI [, SEEKIER
OTC [XT 23.1C, OTC-QXT23.6CTH -7, 1k}
2o & 1EEDOFHAZTRILL 720

AVNRF Ao FEdEEERE R v 5 — T, &S

HEob U e

CERHIESE S RN L 72k i % A LV CalBR

EIT - 1o BB OTC X T 1 BAVKIED &R
H L TR L, SFEKIRIE OTC X T 26.0°C, OTC-Q
XT261CThy, BEETHESNBKELD 2°CRRE
-t 1akEhe > & 1 ERO N Z BRI L 720

ESvY b I <id, i ARMERIESE THal
SN, EFIEIEZ AR HHT L sE O i b/ NEHE < &
Bl 2mAEAVT, dimERERE L v ¥ — cilbR



BIT o toe AR LTS I3GED S TS - foo
7KIE1Z OTC X T 25.6°C, OTC-QXT25.7°CTH D, il
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HAREE U 722495k 2 O CGRBR 21T - 7o alBRi g
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OTC-Q X T21.7CTH » 1z 1:kHTD X 2~4 kD
R Z BRI L 720
TNY =y bESEEe v s -, Rler s —
DIFEEEAEFE L - Mk 2 O CRRBE 21T - 72, BRI
FIZ OTCIX T 5B, OTC-QXT7REDILIFED L1
7o WINGIKIEDP S DR LIT X 2HMILTH -
720 KX OTC X T 21.8°C, OTC-Q X T 22.7CT
b oteo 1alkHo > & 1 RO ZEILL 7,
FONY FUNYFEHEENEr T, Htv
s —ISTERAREE U7 3 s O CRERZ 1T - 700 kiR
W OB I3 SN > T KL OTC [X
T27.1°C, OTC-QXT27.5CTH b, METHESNS
K&k v ICRESD - 7, 1alkhc> = 1 KD FA
AL 72,
AYF A FEHWHEBEEL Y 7 —T, REES
DEEEAEFE L7z 2 i 2 O CRREE 21T - 7o, BRI
O IEED SN - 12, FHKIE IR OTC X T
26.2°C, OTC-Q[XT263CThHb, WETHESNBK
B 2°CEESD - 7, 1alkhc> X 1EROfHA %
B 720
AOHETA A HF 51 3diGERERE Y ¥ —
T, MHED S U e CHIMERET PR L 7okt
WTCERERZ T - 720 slBREARI R OFETC 38D S isir -
720 SRR OTC X T 26.2°C, OTC-Q X T 26.3°CT
by, BHETHTESNZKELD 2CEES» -7, 13
BHZ D & 1 RO Z BRI L 72,
ATF AvFiFdiHEERE Ly - T, [He v
7 —Hise Tt h, i BT 1 DL EEE L
B AN O CERBR 1T - 7o BBRIRT ISR 1330
B HNII» - 1o KRG OTC X T 26.2°C, OTC-Q
XT263CThD, WETHESNLKELD 2°CEE
mm ot 1akkhe > & L AKOFHN AL 720
WFNOAETS, EHICY 7Y v I hiTbh, St
CHROFEE <51 BLU 7 054 @ OTC X THEEM
EIEDSRE L 0D, thTRRCELICL DA
Th-1Ens, KlBOWERBEIERTH -2 &
A

2. MEYEORBKRICEAT EHIER

PUAEYIE DR & E o L IR 2K 3 1R T,
754 OTC %7213 OTC-Q ZHH L7~ & 1 12id, %
L T B HITE 0.61 ppm F 7213 0.51 ppm D OTC A3
BRI LTW, 727 L, OTC-QXD 1 BDHHAD 5 1
OTC PR S N8 - foo T OMEERDILRE 1F 13.1 &,
SEHEED 150 KD 3N Eh-ebod, ok
INS AR ER b H 0, ZOMEEMSEE LS - 1k
TEITED OTCREEN ER L > dELITL
Vo SEEER, TOfiRD T — 4 EZBROVTHE L, 1k
HUARIESER L, LWINOKX & OTC B R
CH -1,

4044 OTC%730TC-Q #HHE Loy
&, BEK T EH 1035 ppm % 72 13 0.54 ppm D
OTC M L Tuic, MBI ER L, WIhoXd
OTC BRI PR AKI G T D - 72,

7Y OTC F7:13 OTC-Q 2 L 7o 7' ) T id, Bk
TEHITY0.89 ppm F 72l 1.09 ppm D OTC 35 HE
LW, REIIRRE%I1Z, OTC % 7213 OTC-Q XA
5 0.02~0.03 ppm % 7213 0.04~0.05 ppm @ OTC H3H
SN, WINOTEYE bBREEREEVIED 5
B b O EY) B2 i O R LG D 0.2 ppm Kiifi T
»Ho 1,

AVINF OTC £/ I3 OTC-Q ZHHE Lo h v xFIC
13, PRI T EHICE 1.06 ppm £ 7213 1.14 ppm D
OTC 733 L T, MEEIHRIREER L, LI oKX
5 b 0.03~0.05 ppm @ OTC sk & vtz hs, FREFFHHE
ERBTDH > 7o

ES<HY OTC £/ OTC-QAZHELALE S <HIT
13, REHK T EH I 1.38 ppm £ 7213 1.05 ppm O
OTC R L T ic, IR &R L, LI oXh»
5% 0.03 ppm LI T @ OTC WSfRi & e s, FREIAE
K TdH - 126

UT7Y OTCE/IFOTCQAEFIELLYy<T VIC
13, PR T B H IS 0.34 ppm £ 7213 0.22 ppm D
OTC R LT\, 72721, OTC-Q XD 1 ik
13 0.02 ppm EHEHHRADETDH - 72, T DK D A5
B3 19.2 &, SEHEED 200 L0 /NS -2 bD D,
Cofiifkk p/hsifizRdfEbH 0, ZOMEIE
BHLIE D722 &ITd ) OTCIEBEXS PR LEEh > 72 &
BEZITL 0, FEHEE, ok T — 5 ZBRWTE
L7, HREREEZE, WIFhoX b OTC EE IR
MHRARE TH - 120

I OTC F7213 OTC-Q I L /- 7 = iTid, Pk
TEHIZY0.43 ppm F 7213 0.45 ppm ® OTC 735
LW, MREEIRIRE% 12, OTC 7213 OTC-Q XA»
5 0.03~0.05 ppm Z 72 (3 0.02~0.05 ppm ® OTC A3 H
SN, VTN SEHREREARTH - 72,

TG OTC %7213 OTC-Q I L fc= 7 iTid, #%
K TR H I 0.61 ppm £ 72 13 0.64 ppm @ OTC 78



®3. JUAEYHEOKRBERIBIERBICE U 2 HAHRO

OTC R B s F O EE
Pl b TREE %
fofd TUEE REERE gpmimpr HEEE O
(ppm) (ppm) e
<54 OTC 0.61 <0.02  FEHEfE R
(0.40-0.89)
OTC-Q 0.51 <002 EEHERERGE
(0.22-0.83)
VARt OTC 0.35 <0.02  FEHEfE R
(0.19-0.52)
OTC-Q 0.54 <002 EEHERERGE
(0.42-0.62)
7 OTC 0.89 0.02 FEHEME A
(0.74-1.10)  (0.02-0.03)
OTC-Q 1.09 0.04 FEENE AR
(0.87-1.30)  (0.04-0.05)
H T OTC 1.06 0.04 FEHEfE A
(1.00-1.10)  (0.03-0.05)
OTC-Q 1.14 0.04 FEENE AR
(1.00-1.30)  (0.03-0.05)
bS5 < OTC 1.38 - FEHEfE A
(1.20-1.70) (<0.02-0.03)
OTC-Q 1.05 - FEENE AR
(0.88-1.30) (<0.02-0.03)
VT Y OTC 0.34 <0.02  FEHEfE AR
(0.22-0.45)
OTC-Q 0.22 <0.02  EHERERGE
(0.17-0.25)
7z OTC 0.43 0.03 FEHEfE A
(0.26-0.55)  (0.03-0.05)
OTC-Q 0.45 0.04 FEENE AR
(0.31-0.54)  (0.02-0.05)
Ny OTC 0.61 <0.02  FEHEfE R
(0.34-1.00)
OTC-Q 0.64 - FEENE AR

(0.50-0.74) (<0.02-0.02)

FUNY OTC 0.51 <0.02  FEHEfE R
(0.29-0.62)
OTC-Q 0.44 <002 EEHERERGE
(0.27-0.61)
A4 4+ OTC 0.49 <0.02 B R
(0.11-0.71)
OTC-Q 0.57 - HEUEME A
(0.37-0.68) (<0.02-0.03)
1 v H*54 OTC 0.26 <0.02 B R
(0.22-0.32)
OTC-Q 0.23 <002 EEHERERGE
(0.18-0.28)
AU OTC 0.69 <0.02 B R
(0.54-0.90)
OTC-Q 0.57 — HEUEME A

(0.30-0.77) (<0.02-0.02)

e OTC OfEld, EYEE (r/IME— %K) TR,
Bl ARLERELNED 2 AT HEEL DK
BHHEME(E (0.2 ppm).

BE LT o, IREEIIRTEGE# 1, OTC 2K L 72X D
OTC BEE IR HRARM CTd - /oo OTC-Q Xir & 0.02
ppm LU N @ OTC 3kt & v 7o 23, BRI RAMEE R T
% el f:o

FUNY OTC F72FOTC-Q EIELcF Vi

13, PEEK T B H I 0.51 ppm £ 7213 0.44 ppm @D
OTC 733 L T, MBI EER L, WIhoXd
OTC B 3R PR AR T D - 72,

A%+ OTC 713 OTC-Q ZHH L 7214 H F1213, %
HIL T HITE 0.49 ppm F 72 13 0.57 ppm D OTC 23
R LT, IREEHAFESE% 1S, OTC XAH 5 OTC 13
s sh - 72, OTC-Q XA 5 0.03 ppm LI F D OTC
iRt E i), REAEERETH - 72,
AHFHA4 OTC E/IFOTC-QEZIE LA v H
F AT, BIEK T EHIC Y 0.26 ppm % 7013 0.23
ppm @ OTC W L T\, KRR E®Z I, Vv
NOX & OTC BEE IFRBRBARE TH - 720

ATF OTC F7213 OTC-Q Z#HIEL o x v HiTid, #%
L TR H I 0.69 ppm % 72 13 0.57 ppm @ OTC 78
TR LTz, REEHARIER AR 13, OTC X5 OTC 13
M & 7870 5 720 OTC-Q X4 5 0.02 ppm LI F @D OTC
RS N icn, FREEEERRTH - 72,
REREREOBE RRBRLAR&HIZIHOWVT, OTC,
OTC-Q W NOFAEYE b, HIK TEHIZ OTC D%
{WEH ot £z, TNEhoitEyEIcHES N
TW 3 REIFRER IS, BMLERERIMED 5B
th o> Eh 47 FH B 5 5 oD B BE BLHEfiE 0.2 ppm &8 2 5 OTC
DO TED St ir - 12,

RERTREAOWRE KL/ AT BERTE

H OB T AEYE O R DR S ize OTC 34 [H
DR EF U HETHR G SN 51 DHREYTIE, &
D © 24 B[ O AT D OTC DR &= 5 0.58
(H®/N0.13~F:K 0.91) ppm TH VY, AREIOHAEBERT
b3 0.61 ppm & IFIEFEHETH - 72,

OTCHRFEHL THHAITE Y %5 OTC DR EX 1
IZ, OTC-Q IR TR HICB T 2R AK 2 1T, =
NENMEEC LR LG, WINOTAYEDES b,
v T VAR 7 URBEOENS L, veTVEA v
HF 5 A DPMRNMEARID S - 72,

ENENOHAEYE &I, OTCEERIID\WTE
IR L kR A K 4, 51TRT, OTC T, 7V |/Tih
DfEFEL VFGTICERICEREN S 51, 7V RO
FciE, 70 oREEN DL, vA48L s R
4%, AVFORITHIERBICEERZRGRED LML
Mot AVFEYITIBLUA VHF 54 %K
&, AYVFOERERIIEEICE D) -1, OTC-Q T,
7)) EBRHITERERICEREN DL, thEEX 2o
too FARENSRL A HF, 2 YVFTEEND - 72,
TN, AHF, AVFRVRTY, AVHTFESALD

HENEZH - T,

DI EofER» 5, SRIOMEREFICB T, HAAE
Lty OFAEME RS EA—EL LA, TVET
boEBOTCHEHELDPTWEEZL SN, IRITY A
Bl IR, A0 F, A VFRERELYTL, veT Y
EAVHFEFARF D EBHEF LI LW EEX SN,
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R4 OTC 2HEEFHAODOHAHRO OTCEBEIZ OV TF a —F — R L O ZHEIEBMREZT - 72 f55
=54 suyL TN HUNF bEIH YTV JIT Ny FIUNY AHF AVHFSAL X VF

<54 K% K%
sa g4 K% K% K%
7 K% K% K% * K% K%

H N F sk sk sk skek skek sk sk *
LS *ok *ok *ok *ok *ok *ok *ok
VRTY *

7 T
NG
FUNY
A4+

AYHFITA Hk
A TS

*: p<0.01
**k: p<0.05

=T VTERIVBERIU T VR THD AL, OTC VR T VT 20CHK M & FRRICGEVWIEEY Th 72T &
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£5. OTC-Q AHEEFHADHATD OTC IBEIT DV TF o —F —JEIC X O ZEIME %27 - 72555

REA saFA T AVNF EIRY YITY JI NS RINY AYE A VHESAL X UF
<74 *k *k *k
Vas] 574 kk kk kk *k
7“ ]} kk kk ek ek kk kk kek
H N F kk skk skek skek kk skk skek
E S5 < k% sk kk kk 3 sk kk
7 T
Ny sk
FUNY
£ *
2 e *
AV F
*: p<0.01
**k: p<0.05
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