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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 <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

FRELETH, 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 FujiMmoToO,

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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* 7KIBfL 53
@fEsnE 871
c T4y vaky IR 125 2,000 F-F/2fafE/84E
- BEGTR 256 4,100 F-[/2ffE/84F
o ERFRBRIER 490 1,960 - x 25 /84E
©FH < IHFESTE 300 Sl BB « 1FELG 12X
H 11,633
40 mm & [M/1E 56.74 20.5 JRAFE
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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 1.196 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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LI L il ko dkE2iT7h 3, Mo ek

30 mm ¥ A X0 < 5 A FEFI F T O PHRITER  TT 2
BIZDTHRES 5,
M &EFE

PASHTEIR O X 7 LA DME  AalBi <UL 72 PABIEER > 2
T o, YA O LEE % 5D A 7o I Tomoda
et ald KAV Y 27 62— KEL, LRHEXA@ET
b o I A EIEE T AEE L, EE A TR
AR AR v v T —RICEKRT B L HIKE
WLl Y27 ORI, FEE/KIE2MH S/KIE @
HOBERE, YA mEE, EAGREREEE, BXOE
BRy72HE L (WD, HEKEICIE, 5kIFRP K
1 (GIKE4kD ZRHVIKENICTF & v BIBGHES &l
SHADOL=h—2 (Rax=F—2) ZFK&EL 7, =K
T#i12id, 0.4k ® FRP /KHE (3K 0.3 kD) = WVAYEH
BHE A » b (74 v DIB&IE63um 140 Y %y b,
TNUTFITOEBIFI0HX)ZFL YRy b)), L
74 vy — (BILER; ¥5 v ey 7 0M-150), BX U@
SHEDOL =k —2E2HE LT, AFRSEPEEICIZ, H—
W27 V=4 — (BRAKIRGERE) ZHA 72 KA
AJaF SRS (FKE 04k, TASEET v Y =7
v 7)) W, AP AR L, 0.4 kI O FRP K
GOKE 0.3kD) O LJEic Akt & LTE2ANEY 7 25
Lv 7 (FFWK; 7 47 v 7 A FB-3) 40kg, FEICH ~
I 60 kg AMELE L, LRI S NHNSEK ARG S
¥5AHAEL, ABM LICEBESHAO L =F -2 %&E L
1oo SEAMEREEREE ICIE, 7 v v 54 ¥ —2DL (FtH
THD, fEREAEY 7ICiE, =27 % v b £ 7 (SANSO;

B e
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Sh, SSICELER v 7 TIaER S EEREE 12 2% S W T
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BN AEHCibsh, & SICREKRERYT Y 7%
SRR IO S N TR S Nk, BRI
SN, RBEOHEKEIHOEYSBETHBSN SR
AT LTHbB, PEALBETIEOMIKEIL, 0.7kl TE Y
7 OfERED HIGERR L S8 [Mlis/HTd b, 4, HW)
A TR, FIEICHRKER 0.3 K THEBERIZ 134 ][9]
H/HEEL > TWBDONFHMTH 5,

KW DBEDRRK AN A i AR S 5 foo iR
BAtE 1 4 AR S FE B KERN OB /K DIEERFH 5 [0
/HER DX HICY AT ADBEEARE L, £58
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1. PASHAEER ¥ 2 7 £ OREIEN
—> PEASETIEOKDH,

- - AW SBTROKOHN.
A: SEEKE QKEE, B: KM, C ek EEE, D: BPKME E: AY A6, F: UV

EE, G: HbF 7,

H: fABKEREX Y7, L kR b v—F—, 3 AYEREI % » b, K: L7 0087 —, L 5184,

M: 2=F—2R,
TRE ST H D BRI

S1: fHEK, S2: WA ERE], S3: YA, S4: HEW A8 UV &, S5 JEKULEERL.



XK1 HHEEREATICL S~ 71 o ERBEE

I o » FBRAE T g
B AR SPEfEEkE @@ R — — -
AR (B) ) BE ¢ JER HETEE PRV ERERE HERRRS
(2 (2 7klD) (mm) (%)

TERAE-1X 41,600 21.7 (19.0-22.3) 47 28,200 7,050 28.52.47 67.8J**
fEFRA|-2 X 43,600 21.7 (18.8-22.3) 47 23,800 5,950 30.31+3.88 ] J** 54.61. . }**

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

1EKXD 41,500 22.0 (21.7-22.4) 36 40 10 20.9+2.80 0.1

1) #ERBAGTE 35~36 HHIC 6,900 BT L, BEAEEEL cicvfE2dk L.

2) tBIEDHER: *: p<0.05, ¥*: p<0.01.
3) 2 HOTYEORRE OFER: *R p<0.01.

CITbIVIEKK DGRt 4 K20 7o (R Do fhalfaic
13, 2002410 H 8 Hic R ofEmAEESM (et
HHIKE) Lo AF LI~ 5125 oBonist
FRZHV, ERA8-1 XT3 41,600 B, &R A2
X T 13 43,600 F2, #i7KIX T 343,600 2, EKX T3
41,500 BAINAE LEAE 2BAE L 120

HEXRM SHEKEE, KENOTF & v RIBEES IR T
22°CAEMEFFT 2 X DI L 7o 2SBRIX O fil H H KIS
i, 2l AR TAHE L gk EFLE 10 um O A — b
) w ¥7 4% — (ADVANTEC: TCW-10N-PPDE) &
3um D H — Y v Y7 1LY — (ADVANTEC: TCW-
3N-PPDE) T2 FRMEic A L7k (LI,  Aaigk)
RO, BERBALET 3 HH £ TlrBaBiX & &iciuk
F B IITO D - oo PhEBEAM-1 X & 2 XU, ik
EBRBAlnt2 4 DB X 0GB 2B ARG L, 1B, 440
o 1[eiz/H»57HBIZ 1L.5[EE/H, 2HE»S 2
[mlix/H, 23 HE» S 3[alfz/HE L, 33 HED SRk
T GRERBEIS 47 HED) o 5 Elz/H & U, &5
A, FIIT L DBEUK L ESE RKEKRE, ks
it & BRI L 0 ROK L 1ok E % A @K THIFE L 1o,
KK, AgK OHMT 7 LIc & 5 HUKEKZAGER A
XOFEBRR & [[—IC%E Lo 1IbKXIZ, #uki3irbhd
&t A X [ERR I By 2 KEK T, TERIRERIC & 0 oK
L7y % A ik i L 7

WUE, BT RDERA T 5 & D icukilo 2 B Bk L
foa=Fr—RITLDITV, =¥ A{FRADHEEZ(ES
¥, RERBAISH 5 HEH2 S 9 HHoOMRMERE L, %
D%, FROBEICSOE THEEMENS ¥, %/, [
1T ¢p40 mm O CBL Y 1 77 & o OFRNHAGDE T
TEBIU Foimlfibn 22EE 2 S E7Kmc i E L, WEEEK
KO R U 12,

IKEDOZEEZX B I, BAbG (74 v va 7 ) — v
KRRt — v« hVvF » 7)) AZHEIIERIIT 2
kg, REBHIAE 7 HEH» 5 135 HZEE KFEIC 80~200
g 9O L 72,

[EHRciE, 13 mm O ERD Y 1 7 4 v 2,
ARG 20 HHZ TidiTH 9, 21 HEDIME XD 14
e 2 (8], 35 A B LI 348 B /KGR O R ety o
HWREMAREL 1

REE RIS LTLMy 4y ONERR) ZHERBIIGHE 1
HE»S 30 HEHOR, 75 3 7¥EAREREIISH 20
HE» S 4 HHOR, <51 Hicatae (v = v s
feRF Tkt 2 3lEaBiEtR 26 H B2 SEBa& T
R DRHAEE L 72,

LBl AV, 1k TWVT I 7AUE2HmAEHRAVT,
TKIETK T 80%6 (T AR L 7o vk 2 L, 800~1,700 &
K/ml OFEETEE LIz bOZ2H O, 7 4 voilfFhc
3, 2——Hr7 0oL 35 V12 (7oL 5 TEKRKESHD
Z1HICY & v LERKYS 7D 300 ml R0 L CHEE il
N CRIFFICRERIL B IT - 7oo INHEL 7o 7 & vid, Al
KT otE Lictk, AEKEO T & VEENS M
fK/ml &7152 X 5 ITHEEE Lt 7 & ¥ ORI FIE
R ==y oL 5 V12 ZKIEKT 100 IR L 72
%, WEKPO 7 oL I EENS0 JT2V/ml E155 K
91T, p4dmm DE=—)bFk— R TDETORML 72,

TOF I TEAER, 2000 7T 3 T 3ALEICINA L,
Ny va A () vy VIERRTERKSH) %75
mi/kl DEGTHRIML T 16~22 BEfifisegssib L1214, 5
WK THER LAGET L 7 1EER 2 X & /KX DG AT &
13, ARERBALAT 20 HH 2 S 30 H HOE13 100~900 J5
fE&/H, 31 HH» 5 39 HH D/ 1,600~2,000 /7 {#
&/H, 40 HE» 5B T H D R 13 900~ 1,600 7 {E
K/HTH B, FihibkXTld, WRERBALGH 20 HE» 5
30 HH D[] 100~450 JifEik/H, 31 HH» 5 35 HH
DOffiE 700~800 I fEliA/HTH 5,

B & fakhg, EBEAfESS %= H VT 1 B 10 Bl
THAE L 1o, TEER AKX &KX DS IR, AEREALG
%26 HE» 5 30 HE ORI 30~70g/H, 31 HEH» S
40 HHDRIZ 100~250 g/H, 41 HHA 5 REHK T
[i1d 270~330 g/ HTdH %, F il /KX T, ilBRBHIG%
26 HH» 5 30 HEHDRIZ 30~70g/H, 31 HH» 5 35
HHODREIZ 80~90 g/HTH %,

ERERROHTE BTN OLEEK L, ERbs
#%6,9,12, 16 HHICRRNICHIRYy 7 ) v 7L, ‘BE
THEE L, BB TIHRC 13, AMEI 81, ERET
HeE Uiz F72, THT EIT 27~40 BRIEEBICY v 7

) v 7L TeEEAEL 7o

IKERIE LR SalBX 0B KOKEDE



EWEHE G, K, pH, isFIERNE, 7vE=TREE
U, AR AR, WIREERREYTHhY, <
5% pH 13 pH # — ¥ — (HORIBA: F-22), iA 1E s 5%
FAFIEL X DO £ — % — (YSI: Model55), 7 v & = 7 HEEE
FIEE 3T v E =T A — % — (Orion: EA940), i iHEAE
ERIERT L HFRIEZE SRIERT 13 DR/2000 (HACH) % HW
T, #hEFh o7 ik, h 83y a@mkTllE L e
F 7, PHERAMPCT IEPRTRE > R 7 & N O LB T
DIKBELAITIRT 570, KEBEANE, 7=
TRRERIERE, BXOHEREBERERZNE L7, &
IKOLE i, BEK, FEKED SZRKIE~DFK LI,
YIEE A D, oKD &Y ABfgE~ @K (LT, 1
HAE%), EKME~OEK (LIF, EYAE UV %)
L (Do

ZiBaX DEEEKF ORI E £ 7 ) A TR EL
AT B oD ICRERBRISTE 1, 9, 22, 35, 43 HHICHE
TKZELRIK Ut BOKALIE 1, 1EFR 5B TIPSR v
A 7 LANOFEBOZAL 2R T 5 1o, WEK, P
A, JOARREIEGE > &2 K~ o dKk CUF, Juik
W), EMAB UV & L (X Do £k U k%
Fi s LT BWEBKTIOERERFERL, mko
MARINE AGAR 2216 554l (DIFCO) &i5/b+ ~ 1) o A
RN U CHE S BT A 296 1 98 & L /2 TCBS 1
(DIFCO) IZBHRED 0.1ml 23 v 5 — VA # - T
Pl L, 23°Ciciol U7zl iN < 3 LIRES £ L7z 6
BLTE/cao=—%5 L, WREHED S LYORE
23Kk 7o MARINE AGAR 2216 &5#ilic £ > TS 7z
B A — R AIEE AL, TCBS §5ic X » TR LN ic KA
B 7)) A BRI E LY,

FEREEEROAE 2E30mm 1 X TREIERICX?
TERER H fa DIERIZHE L W oo, TERERE AKX E|T =
524K 90mmAHA 5 ETHEL, BPEEYAOHAE
EITolce A, DITNOLETIT - 1, fAEKIEIE,
5KIFRP /Kili (FZKkE 4kD 3 AN, B THROME
HZER A BX L iHKX TizEznEn 500 B, 1EKkXT
13 40 B4 RERIX T & 1243 TINER U 120 BT KL, 7K
TN ODF & v BIBGI IR T 22°CICHlRE L, <54 Al
Bk FARE LT 100 BB U 7c, AERA O, S 1E
RAMX T 103 B, KX TiE 100 B, 17KkXTid 31
Bz r71) v 7L, S ERO#EZRIR T, B
REFEE & IEEIC X Ui

BASHIBIR > X 7 L DOF{LREN DRIE  PHEHAGES v X 7 &
DI LAEY 1, WERERFAGBER] PAHEIR Y X 7 40
B 1 A AR S#E TR (PABAAEER > R 7 4 i
Bt 3 7 %) IWLITOHETHE LI ¥ 2T AND
B /K2 2B L\ A KIS L ik, BB /KIEN
LT VESTHEEROPIE N 3~8 ppm & 755 & 5 Ik
b7 vE=Y 2 Z2RMINL TS5 AR/ HOERAEEZTL,
U BB ICHE KO T v &= TEEERBEEARTEL
7oo PBHIEER v 2 7 20 7 v & = T RREH OTHLEET)

13, FHIFoRX TR 12,

i LHET] (mg/h): LT v & =9 LRI &

4 B0 7 v € = T REEREE D& (mg/])

X ¥ 2 7 L OFKE (1)/24 B (h)
ERABX & KR OKEROEY MK EHUKEITH
1o 1o, EiRER LTk B Pk E & FlES O 58
WK ETIM U f2e T, 1 HY 1720 ok, LI
DO TRD I,

PR (%) HK L 7 AiEkED R (kl)/

¥R T LAROKIKE (K)/fEHE(H) X100

& S

HRERERE AREE, HBREGE 12 HHOMEER A E-
1 X T 522%, fERAE-2 XTI 705%, HAKXTE
61.5%, IF/KXTI334.5%, 16 HHOER A1 XTI
65.9%, EERAiE-2 XTI 44.3%, HKXTIZ 42.0%,
1EKX TR 294% EHEE Sz (K 2)o SHEHICEL - T
R OHEEIEICZT R d 2 b 0o, KX E b 16

HHE CIcAEREROK TR SN, Rk oA 5H
DK N RBEETH - 7o AABE TR DRI, 1ERA
-1 XT3 67.8%, fEERA#-2XTid 54.6%, /KX
T3 413%Toh by, 16 HHLIEE, REBAEEREOK T
BRONGP -7 GRLK2), £72, EERA -1 X &2
XA, HKX ORI DRI mhr > 72 (p
<0.01)e 4, IEKXTEERRGH% 34 OB IcEKE%
D115 KT BEERBS R S B, 35 HE» S 36 HE
D T6,900 BT L CHEEK TR RER
0.1%) &7, ZIELEWL 1,

A E R, RBEEBE 19 HHF cRr&ERBXE T
FELSERE L -7205 2THHOERAE-1X TR
11.04 mm, #5858 %82 X T3 11.08 mm, KX T
11.85mm, [F/KX T 11.12 mm TdH D /KX DFH 4
Ei&, ERAME-1XE2XELMBRLAEBEICREREY
(p<0.05), 33 HHOEER A18-1 X Tld 15.16 mm, &L
A2 X T 15.13 mm, F/KX T 16.97 mm, [[/KIX
T 1781 mm TH Y FKkX & KK DL EE, 1§
BAm-1XE2XREHBKRLERICREL, £, 1EKK
O ERE, FKKEMRLERICKRES B>k (p
<0.05), MEFETEEONILER, fERAE-1 X TR
28.50 mm, fi5EE A -2 X T3 30.34 mm, /AKX T
3L.18 mm T& Y /KX DN, B A-1 XD
R EHE L (p<0.01), EERAE-2 XOVHELE
1, fEBRAME-1 X EHEEL (p<0.05) BRICKE -
7z (F1, M2,

KEODEIL pH %, fEEAME-1XE 2 XTldaEREE
BIHH»SSHHICHATT8.0»5 78 £ TIK L,
Z0Dt%, 26 HHF T3 7.8~7.7 DEPHITEF L 1243, %
ML 2R T LB TR IC I 7.2 a7 (W
3o TKXTIRREREIGE 3 HEH £ TR 7.9 Rt 2 HER
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2. PBHMEIREAEHRIRIC B U 2 KARX 04K & FE LR

®: JER E-1X, O fERSE-2 X,
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3. PASAIERESERERICB 1 3 8HEBX O pH & DO ©
iy 2
@ EERAE-1X, O EFEEAE-2KX, X! fK
X, +: 1EKKX.

L7228, aHH»S 6 HEICP T TTTETE N LT, *
D% 36 HH £ Tl 7.8~7.7 OFPHTEH L, ThLI%,
BAICET L4 HEIIZTS &7 - 72, (EAX TR
BEmZIHEHICTIS FTER N LA, 0% HE
F TR TTHIBREMEL, ThlBBRER E-1XE 2
X EERESET D - 7o

BAEREEIE S, SHBXE sEBRFR%R 29 0 H
F TR I0%LL FAEMEFF L TV, ZOBIBAICILR
L, B TRICEERAB-1X, 2K, HAkXE S
80%HI A E T T L7 (K3), 1EKX T IR 35
HEICIZ87% F TIKT L7,

T vE=TREREEE, BRAMENK-1XE 2XTIE
GUERDHIE T 30 HH £ T 03ppm UL N TdH - 7o b3, 37
HHICZ09~1ppm ic EH L, TOBRKRL KT L
ERiR T2 0.6 ppm & 75 -7 (K 4), Hi/KIX T i3 atbsEE

A% 26 HE £ TRIGEERAME-1 X & 2 X EFBRICHER L

X AKX, kKX,

rens, EnLBRERA A RB-1XE2XKEBEDOEFIIRS
N, HEHARZ®E L C0.5ppm LI NTH - Foo 1EKX
TIElBRBIA ., A B L, 28 TTHICIE 10 ppm &
TERLED, TORIETFL, 36 HHIZIZ 9 ppm & 75>
720

EAEERHEEE R L, MEER A -1 X & 2 X T IEalERRE
5% 28 HHE T3 02ppm LI TH - 72h8, T LIk
S FR L, WBIETEIE 3.9ppm £ -7 (K 4),
KX Tid, BRI LT 0.1ppm LI N TH - 72,
1IEKIX ©i3atBabns 19 HH DI 28 E5 L, 36 HE
IZ13 4.3 ppm 1T L 72,

THFRREZE RIEAT 1, TEBRAE-1 X & 2 X, HERRE
530 HHDRE ER- U, SERHE TIFICIE 31 ppm & 725 72
4, TKXTIE, FEALEERIZR ST 2ppm L
AR L oo KX TIRREREIIG R IR 4 1< B L, 36
HEITIE 5.4 ppm &75 - 72,

EEHOEE fFBEKPO AR, SMEEROR
ErBaietz 1 HH C i3 &alBiX & 12 10* CFU/ml i T
b ot 7 A v ORBREEREEO 9 HETldadiciEn
L, 2Bl & 12 105~10" CFU/ml TH - 72 (X 5),
Z D13 105~10" CFU/ml DHIPHTEH) L1z, E 7Y £
[BiE R, WABEG% 1 HE TR, WIhoRXIic
BuTbmHasnsr - s, 9HHTIRICP~10
CFU/ml ¥ T2 L, ZoRIIKHABRX L b 102~10°
CFU/m! OHiPHTEE L 12,

RASHTEIR OV X T AN DR NIBTRROKERL SN T
ooy ve=7EERBELR, ABHGRZ L2 BOHD
YL A BT 0.157 ppm, YIFEA % T3 0.123 ppm,
A3 UV T3 0.047 ppm, 23 HHEHDOYIEEA BRI T
13 0.124 ppm, YA 1% T3 0.089 ppm, £ A1 UV
#%T130.041 ppm, 33 HHOYPLA i T3 0.446 ppm,
YIEE 7 8% T 13 0.310 ppm, E¥ 538 UV % T3 0.241
ppm, 44 HHOWPEA BRI TIZ 0.561 ppm, YIEEA 8%
Tl 0.245 ppm, A UV £ T3 0.225 ppm TH D),



PIEEABTIEEEABTRETET L (K6), i,
VIEEA M &R D 7 v & = 7 IEEAEIE O 2, A5G
A% 12 HH T3 0.034 ppm, 23 HH T3 0.035 ppm, 33
HHETI30.136 ppm, 44 HH T3 0316 ppm TH VD, ik
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4. PHEISEREITTRERIC B U 2 BHBIX O 7 v £ =T RE
HRIRE, HIHREERIRED L CHREEREE

DEAL
®: HEEAE-1X, O EEA E-2KXK, X #fiK
X, +: kKX,
107 8 o 8
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8
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5 3
g 10%
g 10°
# 5 ]
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HERA %

K& B aMEAMPER SN,

i EEE AR L, SRR 12 L H oI A Al
B Tld 0.087 ppm, YIEEA 8% Tl 0.138 ppm, ¥ 518
UV #% T3 0.075 ppm, 23 HH OWHEE Al H] T 4 0.092
ppm, PJEEAE% T 0.138 ppm, A¥) 5B UV LTI
0.086 ppm, 33 HHDOYIFEAEH]T(d 0.665 ppm, YJFEA
1% Tld 0.795 ppm, ¥4 UV £ Tl 0.620 ppm, 44
HH oYL A #8151 3.500 ppm, PJELA 1% T3 4.225
ppm, ¥ 5 UV #% T3 3.600 ppm TH O YIHE A @ T
BeclkAL, AYsrETETKTILLZ (K6),

ISR, SR 42 H H Y A g
T3 93%, YHAMKTIZI7%, AWA#E UVIETIE
74%, 43 HH & 44 HHOYIE A ] C 14 83~86%, #
A% T 92~93%, APA1E UV % TIE 69~73%
Td 0 YEAM% I LR 505, EYABRE%ICIEDS
WETO 80%FEE IR T Lz (K 7o

—HIER R, HBEECh b o3, WEABRIT
13 3.1~8.2X10° CFU/ml T& - 7273, JAFKNIEK TIZ 1
& — 8 =i <D L 1.7~5.0X10° CFU/ml & 75 1) 4%
FRFE % TR 1.7 X 102~3.1 X 10° CFU/ml IZHD L %
(X8, E7XEMELL, YHEHAMEEITE3.9X10°
~3.3X10* CFU/ml T& - 7z AR IIEH% TR 1 4+ —
& — < > L 9.0X 102~4.4 X 10° CFU/ml & 72 1) %44
R TR HIRARLIT & 75 - 720

ZREEE 100 LIRRKGLE T U 72 D iE ik iis 5
~ A RIS T BIERBERAONBIEIAE, 1ERAE
XTIl 7.8%, m/KXTIE8.0%, IKXTIRIT%TH
DABRXOBEVIC X D EBERERA ORI » > B2,
p>0.05), HEILJERREFEOFL S A 71d, BHESH,
X, BIERESATE CH - 1o
FASRTEIR & X 7 LADH{LRES Bl EABRBAMGRE & 4% TR
DHRERR > R 7 2ICB T BT v E =T REEFZOMLEE
FTARE L AchEsR, 7 v e = TEEZORbIEE, =)
ERBHAAINF 3 183.3 mg/h ©, —7F, aBRFE TIHEIE 1,379.2
mg/h TH Y, BTHEFBRTI 75 BOERND -
7z (%3
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PABSIGER ¥ 2 7 A DR LIS B 1 5 7 v & = 7 A RKIMIY & YRS R IE o &1t

x o HBREALGTR 12 HE, +: WBREG%R 23 HEH, @: REabG% 33 HE, O: HEakG% 4 HE.

100 r

80 -

BTFERREBFNE (%)

MEDER  WELBR EWOHBUVE

PABSRIGER v 2 7 & O£ LRI B 1) B i (AR EERN
FE DHER

O: WERBHIGT: 42 OH, +: BAERBAEGTH: 43 HH,
X1 ERBEIAT: 44 HE.

7.

ERBROHKOHFD o DI EER A -1 X & 2 Ko i
KUt Ak ORI, 45001 (47 HEOEE) ©H
D, Y7 LLEOHIKEIZ 9,000 THLDT, 1 HY
720 OFSEIERR ¥ R 7 A OFIKRIZ 11%TH - 12, [4]
BRICIEAKRIXIE, KL Ak ofsEl3 9001 (36 H
MO Th v, B KEDIFEKE 4,000 12K LT,
1 HY72 0 OHIKEIE 0.6%Tdh - 72

£ =

BISHEIR S R T AICK BTEEEE BRMEE Y 2 7 4
OWFFRIG, Ficdtlia —o v & b7 2 ) A TR
WONTHEDY, 2w —F VT80 t/FEDEENTHE
I -y N FEOFN Y R T ADBEHLTEY, 7
V= — 7 THFM 950t D+ <~ ADERR A G TR
ShTwaD, bHEOEHERDEIME I, PG
By 27 L&MW TE 54PNV ThHBRBRTH
NTW BR800, AL A (i 3 % fl i AR PE O 9 B
B> 5 PHEIN R o 2 7 4 2 H O TR RO T i o
FlizidEA LBV, BEOEROSEERE Y 2 7 4
T, 1 HOBIKEK S~ T TEEI N 5 Dh—i%
Hjcd ™, Tomoda et al.® HESEIERR vV X 7 o2 H

THLOEKE 1T HIZHIS%OEEGTEHKL, 2E9
mm %A XD & A FROYHHAT IR L TWa, L
LIS HSE, FREARE T 2~ ORI EIRERG R D 12
DI, LWk E Ik LS OESEIEERR ~ 2 7 &
ORFRMWSBETH Y, <51 DGE, —RrI I ETERE
YA XTHHLEI0mm ¥4 XF T—H L CHBEES
VRFLATHEEZIT) T ENTENE, FHEBBOREN
HEFENDORBbGAEEEZ NS, TDRY, KABRT
(&, Z&FE, JAROBEEK, ERERYEKORFRLAN ATK
AT WHRER AL O Al BEME A G L 72,

ZOfER, R TIHOMEER A WX OEEEIL, 54.6
~67.8% LIi/KIX % LRI BRHEE /RS C EnTEl (&
Do 1lKIXIE, BRPIRAH 36 H IS KESEL L, T Ol
BMTREKPO T v E =7 RBEE B Z 10 ppm, HiH
FRAEZE LIBT3 4 ppm 2 A TH D (X 4), fHBERADEH
IRV S BFFHITHRROAEIR (3750 T &2 SKE DAL
LT L EfRSh D, —F, R BXE,
ERBHAG 30 HH DA, 7 v 3 79 S AR O
Bazheh, 1,600 FEE/H, 100 g/H%A A 7 Eh
57 vE=TREEZEREE, WMibBEEREE, HkEs
FEEE I ERLEY, RElgTcTy v E=TREERE
FE135% 1 ppm, dEAHERREEZRIRAT 1340 4 ppm, THEERREZE
RBEE I 30ppm FTEA L (K4, Larl, I1EK
XOxHtwRknlZEHond, copgzctanid
HRICIHEBLEVWEEZ DN, YILE R, RERR
G 19 B clkSBX cEER S hien - 7225,
Z ORIFKX, IFKXOFE2REBERAHEX LD bF
BlcR&EL{ 2y, HBKTHOFKX DL, 1
BAB-1XEh bERICRELL -7 (K2 —4, &
B T O I L, B Aa-1 X, fEER A2 [X,
FKXDINETE» - 7c (7 Do KEDHEEZIF CHLE
LEB®HE S bV KX D 33 HHO 2R,
FKX ETEERABX LD bERICKE VT L5, Kk
BXoOPgeR0EE, KEOFEL WS L0 bEER
JE DR A Z S fJREVEIS K E WEEZ Db, 1,
HiBRX DHEfRZ 100 HRBERR LIZRERE IO W THE
L7cfES, JEREEERE, BRA MK, FkXE LUl
KO THEERAZRIRLNT (F2), AEHEDEL
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8. PAMIEIR > 2 7 A ORTRIC BT 5 MEBOE
®: HEBE%R o HE, O BEbmk 35 HE, x: bRk 43 HE.

K2 FBEHENRLZ <5 HEAICE T 3IEREAD

HIRE &
SBR[ JEREREROEGY HAERK PHLE - EEEE
e (%) ) (mm)

TEER 5 X 7.8 103 98.945.82
KX 8.0 100 95.91+6.72
1EKIX 9.7 31 93.9+3.36
1) PAertEoREOEE: SEBXETEREERL

p >0.05.

% 3. HHRBHGR &K TR OPMEIEER v 2 7 AT B
57 v E =T REERO WML TIIER S

o TVEST VAT A
ML gemzmy  mwom
(mg/h) (mg/l) FH
RN 24 B4

fE A R a R 183.3 2.4 1.5 1

fERERE T 1,379.2 7.8 1.2 3

* TLREST: HEALT v B = TRIIEEE 24 RO T v E

S THEEREFDEX VR T L ORIKE /24 FE.

V2T ADORIKEL 5,0001.

DIEEEFICRITEER DB VWEEZEZ ORI, &6
IZ, <5 OBFERTE 1T - T A TEE ATKEERR
B v & — (1 BB e v & — O AE O Rl TS
BT, NAEE 1.8~2.3 HR/K, 7KiE 20°C Tk
BEITL, 45~60 HEOME T2 21.8~29.9 mm
DOFET A2 FER 51.9~63.3% T O HF TVW 521, K
HEEDIEER A EX DINEEL L, 1.0~1.1 TR/, HE
KiRIE 22°C, 47 HE O L KIS 28.5~30.3 mm, 45K
H13 54.6~67.8%CTdH v, KIS D ORI
e Eiwh, ALERSRE R v 5 —OREREFO
BRI EAELTDOLRWEEZONS, P EDL I
TEERAMX T, WKXE S CICBERBETORE &[H
LHOFREMNE LN EDD, AFHEERYZTFLTI
H72 0 OFUK#IZ 1.19% & 13 & A E Ak 41Kk
FIHEEAEES A X THLLE30mm £ TOT 1D
TEMAEFENTIRETH B T ENHS M E T -T2,

FHBKDKEEL

pH OEIE pHA6LI NI 3 &7 v E =7 DL
FHEXNZ ZEBMoNTEBOW, XK E LT pH HEE
DIcHITH v TWRH FRIEEN Y 27 ANITHEE SN
TWwb, KikBaTd, pHIK TR E LT, A@ficy v
T A O R E D, HAE A A R KRS A S i L
foo FERMNICE, fEBRAMEIX O pH &, B 7 LI
ML (X 3), pHAK FIC & 2 LIER~ DR IR/D1s
MmotcbEZONS, AL ZEBKENRIIT 22058
IZD W, JKFEIERIC PR L 7 BRI B LA 2
1, Wd s &icky, 7vE=TRERELZMILT
LSS 5N TW B DIE0, MEOIINICH W TEES
EHOEFIR LS 2 T EHEENTVBE905, pH
RIS OV TR ERRIT 2 M4FENH 5, —TF5, pH
OERICE Y 7 v E=TEERE, HHESEOIERREER
FEOEIENEINT 2 2 E0MonTBD, pHRS DS
10 o2 CIEfRBED 7 v & = 7 OE& AT
L, 2D, 7 VvE=TREERVERE L 7ci#g/KO pH
W LRSS s Eaic s > TR TlERRT
b5, AElOEHERBRF O pH DL HEPH (7.1~8.0) T
(&, MO 7 v ' =7 OEIEE, 10%LIT &0
Epo, TrvE=TOEMHICEL CRLLHFHTH
5 LR s N,

BAFBRREOENR HABREPICERANPRS (-2 E
XD YR F ANOIBGFEHREINEOELE RS &, YFE
2181 0% Rtk & - 7o IS TR FRAGFIEL A3 A A 1% 1
3H20%K T LT 70%R%R E - 7c (Do BHFEESR
ORVEIZ, EYABIC X DMK LEOEELE 55 C
EOREENTEO®, AT oA T T
NTVBTENRIDPMNAT LL, ThPLicERE
DS - &I, T Lic X 2IRHEEN S 51
2130, TR, SHBEKOBFRFEEOKT 2
CBENDD B, KRB TOEREABXOFEEKFOE
FRRFAERIE 1 75% DL LAHEFE U 7228 (IX13), 2hbl ]
DIEGEREZEE QKT 3, WL IZ2ET S 5%
BUODAHIE ST, ElROFRSICEEL b 5T
AIREMEAS D B 7w, AN AEEE N T OMRFEER OMRET



bMETH D,
IEROEFA 7T rvE=TREERBTOEILENS
&, HERBAIATE 37 HEIC B — 7 ITZE L 1284, IRA KT
L, HIERREZEREL 3, 30 HHUB LR LT TV S
(X4, HEL0, KiE2°CT, B0y vE=
TERLAMERIEK 1 2 A, SRR LR S 2 2 A
THRAMISEL, FEEfR>EDICBE T EE2MELT
Wb, F7, GBI R F AICBIF AT v E = THES
FZOMWMLRETRIEFE R T, PABEIEER v X 7 4 OEiL i
B 1 AL 3 IHEEVHENT v E=TREEZOH
LEMBZ VT o (3, ARERBAGHIC I, A
o7 v &= 7EBLAIEE, TEEERE LA O BEE 5
Th - tofed, AEROBIENZ < 15 - 1oilRE
RIERAMMBKREL R, 7T ryE= TREERER, 0
HREEREE L LR LLOTRELWREEZON
%, Tomoda et al.¥ DilRICH VT b T HAERBBR O
2 i O BRI EK) 2 B L - fofow, BRI
7 v E = TREREHIEREEROLSHELR LN TS
D, fATRKOKEZ LIACHERFT 5 ooy, sl
BHIAHE 12+ IS 2K L 7o 26 & B W 2 B SRS &
nit,
BEEREZERICOWTIR, & 5 X OYAOMERNE
T3 800~900 ppm Fijf T 2 AT L 7284, &I
FENEND EXMESNTVWEY, FikkTid, iR
B TIRICHiG B A X TH 30 ppm £ T R L 228 (K
4), REICREEFEBRIFEDONKEL -1 ED0D, T
DREEF TR~ 7 A HAEISEENIS W EBbDh - o,
MEHOE KX & i MLERIAF KN T
DA OV WD, 7 AV ORHE & b, ZEic
—AHEEL £ ) A B S b¥EL, ok, —
B RE 10~107 CFU/ml, £ 7 V) # [@HIE K E 10*
~10° CFU/ml R 2R L2 (K5, 1ERABX &7
KX DfABEKPOHMEROZEE, IKKEEFBEALEE
DORNP-12TEND, Vot ARTB /KN THIEE »31E
JE9 5 &5 A/ HIEE ORIK, &5 WVIEERA#E T
Bl KM OIS T C L BN TH B L EL N
oo BREKPOFME OEGE L, AEYIEDEPEE RO Pkt
PN X BEENREVEZEZ SN, FTIRERT 570
I ISHAEE T 2 AR O EENERE L E R SN,
AT LADKEE 47 HEOSE THEY A B0 Hi
DIFIEEAELL, JAFRSEEEE B AR E D)
KRS hTwhEEZ N5, £, TWHNEHROHE
KoM, €7 ) A BB & bRy B O
/10 2RI L Cds . (K8), JaikmiEsiEd, Al
SOPEEL TV B LS ICMEORECENEEZS
Nice UL, AR 7 & 5 1l B KR OMMEE &
TR D SN - T,
BTRETOWMUFRICDWTR S &, Flis? ik
ETEFE S BEE T, Ty ESTHEEZIEIEALKRE
TEBVEREL TVED, Kl RBREFEcy

HABRTRETT VE=TEERDIMLENEZ L ->TWV
% (X6)o Av2F LDOYPLAM TRETIZ, KT /KM &
TR HEEE DR OZIKIEIC T LT 4 vy —ZFKIE L T
BO, TICHEL T v E = T LE IS X 0 EER%
HIZT VE ST OB IThN TO oD TSV &
KEhbd, —F4, WIEHEERCEALCE, EYsET
BTk woz55Ebd MmN RSN, TR
B B OB, LRE IR EicownwTTld, 4%
S SIRIIDPHBETH B,

SHROBE Abicl, WITE/K OEEREE T
74 &AL, 30 mm ¥ A X THBEE 6,000~ 7,000
Fe/kl, 55~68% D E\WAKRRTHEAIN OGS &
MTEI, BBRIZTDY R T LA TOBEIEREFETRADINE
BERHOPICT M END B, i, SRloFHBETI,
W5 O BBIAR A T, BRI T v E
= TREEFREY L HHREEREES R LI ENS
W75 A4 A w8 0 AR EAR ORGET b B TH B, IR
BRE ETRAY 4 X & CHBEEREAB 21T A1,
ERLMBSORE LD b REL R ETPRS
N, 7ryE=TREERIMHBEREROEHICK - TE
FRICHR A TS A REME S H B T & D, BASIEDR &
2T LD LEEN A I SICED B T ERNETH B, &
FHBAIGER & X 7 & T3, A BEOEE (3001) 13, &
VRTFAEE (79,0000 D 3.3% &N AR - TWD
%o FNEPE T 2 b OIKEX S 72D 1213, AW Akl
DERRBEATITHILAENEZEH 2 ENEFE LV, &
%, EIERHERABEL L UABMEEIT>VWTE LR
LREADPMETD B,

ALY, EBRABY AT AW LA =4 T€ED
TR A CRBEKIEN D 2 b L — o — TR A GE
IKFERICERE L 7o 2 FERAMAITH T Licky, fHE 2
2 P DERER > TV 5, APEEER v 2 7 4T, &£
ViRl =& A IEEBHKRESZKEND 7 5 v 7 b vk y
FTERILID RV TB D, YR T ARKROIEEAEBHE
EEL T E, FBEKERALSHIT 2 EMER L <
5%, 4k, ka2 Ol E LT, L 2
YIEBE O BRI S VT a2 08NS 5,
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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 Ko1so, 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 4F 12 H 15 H3#

1980 FEARFIEEIC Py H AR D 7' ) Seriola quinqueradi-
ata EFESICB VT, ZHOHEDIEKOITFREIC L B8
Mok EHE T 2IEREZE L TR Lic, T D,
1983 £ (3 #F Mg O — TR £ FES T b [ARR O AEIR I
XBIEEARD 5N, 74 VRFHBHIIIC LD 74 v
ZNENGKAE (viral ascites, VLN VA) £ S,
JRRY A Vv 2 EVF T A v 2RO Aquabirnavirus J& 1<
SEEN, 4%, YAV (yellowtail ascites virus) & @i S
N, BETREBRIGZECHED YTAV SFEEH
TWa,

7 ) BT B 5 YTAV ORRYGAEEK 3, KA

SN TV HERBTTICRY A WV RITEGELTVWSE T &
M5, YTAVICEG: L 72 7 ) M e Bl ic i oA
LI BT LEZZ SN TV BEY EHIEHONE
D7) BHESICB T S VA OFERNTIE, 5 A N E»

5 6 H DK 21 ~23°C D B 1o (A E 3.0~
15.1 g OHEUCTIN G 2 T L8 S h TV B9,

—7, REEHAESICBOLTR, EHEELHEERIC
BOTLRLEEHWILCEREES 1w, 7 ) FEE O
WIS AEREIC K EBEEL S > T3, YTAV ORYLEE
WDV TlE, BERBEO—ENY A VRDHE0NET AV
2 OHFIPIAZRE L TWb T o, Byl g

KEOMNTFTBOENKEERR G 2 v 4 —

kg v v —

T879-2602 K4FULAA T Bl R i

(Kamiura Staion, National Center for Stock Enhancement, Kamiura, Saiki, Oita 879-2602, Japan).
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HEFIUIC NI B EHEE SN TVWBY, UL, Fifd
FER & OHHRIERRIC B 1T 5 VA OFARIICBEd 5 264
A= e e AN

Z 2T, fEEA ARG S O 2 S0 haT
TENKERETE v ¥ —ABRERE L v ¥ —
(UIF, HE#EmZEvy 5 —) 55, 1987 0> 5 2000 £
FTO BAEFICHOHATEL 7YV BL P LT <H S
lalandi DFERARE (B LK LrpRiEmk G
A E2EDMEHAERTRICH T S VA OFAIRIL
IZOWTHD £ &7, 2O, BFEICE T EHAOE
BERME (BBEFR, FEINAF s KON E) L
BHITO VA REDOE#HE ORRIC O W TIRETT 5 & &
HIT, VAWRAE L EEEPNICE T 2 Em O FIR Y 1
XPFEHIKIR (AR 1B A AR A FE N L
720 AFETIE, Th 5 DEFHFHEDRIC D VTR
T 5,

HM#EH®

HEERLIENSRE 7 cld, RARmETiESN
W E 7o 3R RUERRERZE v & — Oy NEAE T
GmX5mXZES 5m; M, B 10m) T 1~4 F{E
U7 AEH O, $12, BT HEAICOVWTIRR
ROBhfaE L OO E i, FEEEPE L 22 AR %
kL TRl BRINC Bt L e 3 b b - 7o (3R Do
et L eglifaoRE s (BAE) 3, 7VBLUES
THTENEN42~149kg B LV 2.8~9.1kg TH -
too BTV OR 2~4 H AT HE/ NEEED S
B bokilE (2> 7 ) — 8, FEEREIOKD ~NAL, B
BHKRZE 7Y TIE17~20C, £ I <4+ TiF17~22CIc
Rt Bl OREAEET B0, FL (100W
F 7213 500 W) Z/KFEN OKH E 7o 137K FicEiE L

H %1% 6 BT 3 % R HALEE O AR FERRHEE A V£ v
H &+ )V € v (gonadotropin-releasing hormone: GnRH,
Sigma %) T X MIAE 1 kg 272 0 50~600 ug 2 -3
DIGGbH T, T, KENTOENEZFERST S0
12, b b G ENRERE R V€~ (human chorionic
gonadotropin: HCG, 7EarAEE) % H(KHE 1kg Y
720 450~1,000 IU {Ef L7co BREL 727D BXL U S
< OFMIE, BEThEN2~5 AB LV 4~6 HICHE
YA Le RN, 77 TR FIVE VIHHT &L 57K
N TOFBFEIND 5 WV IZ A TR EEE) 2Ly,

Fio, BT HTIRTNCTHIE VEFHT & BHRFED
WKL DT> 7,

BEEELPHER 7)) TREZBEINE LRSMUFA
0, 1 F/E2 H) 2/FE KM (2 v ) — b FIR
H60kD) ITINAEL, FBEKEZ 19~22CIcHil L <M
B Ll b5 <o TEEROKIECSLTR 1 B %
VAL, fBEKEIZ 22~25CE Lz, WFhoffEics

WT b, AEREEZEED Smg/lLITICE Sink i,
IT7 =R vERMOESEL 2o fHEYIIEKE A%
ESHBIcdF v/ 7 aa s v X Nannochloropsis ocu-
lata 27N L 7o, BAOER G Hiip) OfFAicid ST Y 4
¥ Brachionus rotundiformis & %\ (& L7 & > B, plica-
tilis #4580 L, Z 0%, HFRaoECAbETTIVT
T DB X OTHROEL &SR (v /7 < VEIRIAEE,
HAZKPERR) B wIoIkha R, i Fmens 135 ) 5D
A L 7ce 1990 FELRT DB TIE, T o Ok O
BEPICHEOITKRETESNILRAR T K -5
(Acartia spp., Oithona sp., Paracalanus sp., Tigriopus sp., ¥
&£ O Euterpina sp.), 77 I THIHEAELERN 1.5~3 mm
FTHERLAEBR T VT Y7, BEHRLELYy< I Yo,
2 IARA VA DOZRFIRR AT, =T Y, <HoN
BLOAAFTERE LI Y FRZHIE LT,

7)) TR EEN 25 mm 1T, &5 <Y TIE 35 mm
W02 L 7o R e Lk RE S 50, thiEER TR I
BT Ulco B IGT o HERISEIEL L 721k, MR/ NENEE
AmX4mxXPES 3m) 1< 1/NEVEFEN 22087 THE~2
TRZHLINE L1z, €DKk, HRADKREICEDET
HE/NEFEOK AP L, ke % chiiiER %
1ot WInofEE T b HPRIENRAMIE, Hilkoid
ekl (BLow, HEMRGE, <) vy ) —X, KE
HERD ZREICAEDLE TREKREDK 3~10% % HE
ICHAE U 720 1285, 2000 4ETIE, O HEFZRE LK
BB L7/ D A AmX3mXZES 1.8m) THIf
BEAEIT - 700

1990 FELIFTOPRIBERKR T, chlfcr+7 3, 4
HFITBLIO=TVD VFRAZHBIEL 720

HEEAE coORER S, FEf OB O KB RIE

EIKPE S m T B Bi/KE R L HLEZRE L 725%, 18
DIREICHE L 7,
VA Q2B FElAFED 2 WIEIMEER TRAE LT
P YTAV ICHIk S 3 525413, CHSE-214 ffilz (=2
2 OIRESRAIID ™S W Io Y £ v 2 D43k < BEEE
BLORY X 5 — il (polymerase chain reaction:
PCR) i£IC & % YTAV B FORE?IC L DFIEL 7,
8, 1994 FED 7 ) & b5 HOREBERICB T HET
B, KO IC X A HEEB O IEAR TS & AVE [ Rp i 72
ERVOEHICESE VA S L7c, LAL, 708
KOsy Ed, REORICL BRAICBT S
YTAV DS 2 W IO o A v 2 PRIPUA O £4
BOHEMICBET 2 AEIIEM L 8- 72,

CHSE-214 ffifdz F\ 7o 3 « B5E T, MHERED
5 W0 IEHRIERR T O e o M AR 2 fE L,
9 {#=E 0> Hanks’ BSS (HBSS) Z/NA THl) & & b ICHERE
U 7oo BERE L 7ofRiCmbisrifE (1,000 Xg7C 15 4301, 4°C)
L, ZDOFEZ2045um DA v T L VY7 4 VY —ThHil
L7o TDAEEMESED HBSS THIRL, H5» Lo
1 HH%s# L 7 CHSE-214 fllfaic B2fE L T 20°C D A v



FaN—y—hTEEL, MEEYRE (cytopathic
effect: CPE) Ot HER L 72,

%7, PCREICL 22T, BHABIUORECAD

FFR 2= EE L, ISOGEN (AARY — v&) ZH O THE
It - To 4 VA RNA &l U7, i L 72 RNA (3,
0.1 %¥DEPC (diethyl pyrocarbonate, Sigma %) WLEE/KIC
/&7 L, Suzukier al.” OFHICHE L T PCR RIBZITL,
HAMRPEE D IR R L 7o, 7385, DUREO A ield 50 pl
&L, WirEREE#RIC 3 Super Script TM 1T (GIBCO BRL
&) &, %72 DNA £ £ 5 —+I|T(3 Takara EX Taq (£
s A2/,
IEEEREE 1995 4 6 HICHEMAEICB VLT, VAIC
KB MEDONLED 7Y i CEELE 427
mm) ZH 0 B, EEEICEKERX (19,300 B) &K
(18,000 ) D 2 BRI T, TNEFNBIDME FkFE (o~
7)) — M, SRR 60k WICERE L 7oA E (4mX3
mXES 1.8 m) KA L foo FHERKIC I A#iEk %
U 7co BRI T IEMAES IS L e 4910 5 BRI
FIZRKI (21.4~21.9C) & L, =D, ST /KiLZHR
SCLEFRSET26CETINRL, LIkI3 T OKIRZHER
L7 (KD, X3RN %28 L CHAKIR (21.4
~23.7C) & Ui, BIEWRIIMX & &4k T 15 Hid &
L, Bt a ROl Ak 2 SR L, R
BEHESEREOAMEEHEL, HRLENSRKREL
120

i R

FRERE VARELOBE “7Vicoung, Aol
¥, B, Fn, RE, EWERTE BINSES
5 W (S ERIPIREN 73 & ORISR D E W & A PFEETE I
B BHERTD VA FEEDHEEE OBSENMEIC D W THaRET
Lo UL, WINOBBEBRICET 2IHEHICBNT
b, VARAEOHEE ORICF IR EE IR Y o s
motee —H, BI<HTHERRC, BAOEBREMD
O EFRHAEPEHFE T O VA R EO 471 & o B
BERD SN - 72 (K D,
VA OFEEIRR  AREFVHEEZ1T - 72 1987 F0 5
2000 FE £ T 14 4ERIC, 7 ) CRBEEEEICBWT
1988 £F, 1989 fEd5 L U8 1995 LED LN Z ET, F /o, H
BIERICEB W T 1987 E2 5 1996 F % TOR/RE &
2000 HEDLE 1 AETIAEDGED Sl (K1, 2),
7)) ORERAEICH T B VA OFAE, 34ERTE 12
ElofAEHEFId 3 FRH b, FEEOHADEE L 18~
40 mm, {AEE(30.1~0.9 g DEIPHT, FAROKEIZ 22
~23°C, FAERHHIE S ANA~7 H LATh - 7cs FEL
H34.2~941% EfEFFIC LD KE -7 Gk
2)

F7, PRIER TR, 11 FERTEH 31 EofEER T
D 22 FEHT VA BFEA L foo FERREO 4 E 13 30~200

mm ({K&E 0.3~104.0 g), 7Kiki3 16~28°C, TR 4
H A ~8 I M TH - 7oo SEITHIE 20% %8 A 5 4151
bd ot ZLRBBEETH > (K2,

—%, b= OREEEEICEVTIE, 1990 FH LU
1992 FEicB 1 25 8D EABEHM D 5 6 6 HP T VA
OFENED SN (F1, 3)o FFFEOLE L 19~40
mm (K 0.1~0.7g) D#EPFHTHH, FHHEKEIT 21~
24°C, FELEWEE 6 H Efy~7 H EfUTdh - f2o SELEHR
13 34.6~92.1% & E WA R L7z, 72, HTREER TR,
1987 FE 5 1995 £ F TD 9 HFRID 5 B §HEEicB VW T
DD 0, TRTBEEER 20 Fd 17 fl THRIF D S
Nics FRE O 2E 13 30~160 mm (K= 0.5~41.0 g),
KR 21~29°C, FAERIZ 6 Adhf]~8 AR TH -
7o FETHRIZ 0.4~60.1% DHEIFHTDH - 720 1994 FE AR
CEAERFITIE, WIENBIEHAIER L 72 SECEE D
5, CHSE-214 i} CPE OFEEIHER% 51, YTAV 7
nEEntc,

5, ML FICPRERT S5 H~8 Hick i 3
HEI O K 5 m OB E, 32.5~37.1% DfiPH T b
D, FILEIDRESEH TS & IFsh -7,
IEFERR INEHFTHERIC K T S lX OAEERERORE
R LK 1 IR Lic, MIXE &, HERBHG 5 HiR £
TOHBECRRZIRKA02%TH - 7205, MEMEX T
126 HiZIZ 3.8% & 750, FMICHEMSZEITIENL 72, J
03, VA OFETH 2 IKDITFRIIC X B IEH ORI
FEFICERD S NTFof2 0, AREDTEE L 72 SR & Nz,
C O CINRAVEX < I3 HE B IS hiiEic £ v AEKE%
260CIc bR IcE A, WBRRIG 7 BRIl
S0 L, BRIFECRIZ 045%ICIK R L, TDH%
bHMPECHRIETI L, #E e (=3En 15 0
%) OHBIFELERIZ 0.1%TH - 120 MHIRMEEX O B
THEEOAEFERIZ 93.4%TdH - 12,
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7 BILOE 5 OMECEIA & FEINE TSR K OHERIC B 1 D A L ZPEEKEE DS IR > W T

I L T Bt S P LY. il
. 1R ok O
fafg i R I O 1 R,
(&) 3 (kg)

7 1987 KER 1~2 4~5 3.3~ 52 H IS+AI  3.29~5.17 mL b
1988 KR 1~3 5~7 7.1~14.6 H IS+AI  4.6~5.16 0 Y
1989 KER 1, 3 4, 7 5.1~11.5 G+H IS+AI  4.3~5.10 H0 »Ho
1990 RIR 2 5 6.7~13.9 G+H IS 43~4.17 7L »HY
1991 KK 1~2 4~5 40~ 94 G+H IS 521~ 6.6 L b
1992 KR 1~3 4~7 6.5~ 9.8 H IS 3.16~4.30 L »Y
1993 P 2~4 5~7 6.6~11.6 H IS 3.8~4.30 7L H0
1994 RN 1~3 4~6 69~114 G+H 1S 3.3~ 5.5 7L »D
1995 KK 1~2 4~5 8.1~11.7 H IS+AI 34~ 58 0 0
1996 KR 2 5 8.3~11.1 G+H IS+ AI 3.4~4.27 7L »HY
1997 RER 2 5 7.0~ 9.0 G+H IS 3.3~4.26 5L 5L
1998 RIR 1, 3 4, 7 7.9~12.4 H 1S 3.6 7L 5L
1999 KER 2 5 8.6~10.1 G+H IS 2.14 L 7L
2000 KR 2~3 5~6 7.6~ 9.4 H IS 2.4~2.12 7L »HY

&t 3/14%5 11/14

k< 1987 AL 3~4 3~4 6.8~ 9.1 H IS 5.12~6.12 L b
1988 AL 4~5 4~5 4.4~ 9.0 H IS 6.25,7.3 7L 7L
1989 AL 5 5 5.1~11.5 H 1S 5.13~6. 2 5L »HO
1990 KHR, AT 2~3, 6 5~6, 6 43~10.5 G+H IS 5.3~5.18 »Ho »Ho
1991 KER 2~4 4~6 47~ 93 G+H 1S 4.19~5.22 L b
1992 KIR 1~3 4~6 5.6~12.5 H IS 4.25~5.19 0 Y
1993 P 3 6 12.9 H IS 4.16 7L H0
1994 RIR 2 5 4.6~ 74 H IS 6.8 5L »HY
1995 KER 4 7 13.6 H IS 5.6 L Ho
1996 KIR 3 6 7.6~12.0 H IS 5.5, 5.12 L —K6
1997 P 2 5 3.8~ 6.2 H IS 5.26 L —k6
1998 FIK 4 7 10.2~12.1 H IS 6.1 7L —k6
1999 KIER 4 7 11.7 H IS 4.30~5.18 mL —3k6
2000 KR 1 4 8.0 H IS 6.16 L —k6

&t 2/14 8/9

KORIR R EER L 28l AT ATEmEEEREZENR L o8

*2 G: GnRH 5, H: HCG 75/

ISt KB TOFEFEEIN (induced spawning), Al: ALIZIE (artificial insemination).
VA FEOERZ, EROBE, MlaEEEs 2 VW PCRED VT ND, FildsabEFETZH L (FE2BLU3

L),

*TERAREE % 7 3P RIERORRE I B 1 B VA AR BIE M ARE £ 7013 R E R O TR
*6 e FUKMEIC S I A EEAED A T, PREHERIEFERML T,

—J7, X Tid, BERBHEG 4 iR £ o HEpR#
FIRAK0.3%TH - fehs, 5 HKICS53% &5, 6~8 H
%1213 10.9~11.0% L HIAT R IFE— 7 IZ#EL, K&
DFELHRED Hvic, L, MRMEEX & ERfCIR
HOMEEN D SN VA ITX DAL L s e,
ZDRIFBRAICHTEREEIRED Licboo, HERE TR
IKHBWTHHBLHRIZ 2.3%TH - 7o X 05l
BTHOAEERIZ49.7%TH - 12,

z =

BEERE VAORE 7Tk, MM TO YTAV
DIRGUEIR & LT, BRIVABED & MUFR~DOEER
BhAEETVWEEELONTVWAEY, 22T, 7Bk
Uk < HAIOVT, BREMNTH 2HADHENR,

SO, AR, INEB X OSERSIN A1 B 72 8 OPEINE
FA LRI, BRINEAR & oM AR I
BB VAOREOHRIC>WTHEL, MAICBT 3
VA OFHEZFFHDS L 3H 2 HaEkE& o0
T L7 LL, SlEo#EETE, WFhoEEIC
BOTHHERTD VA OFEDEHEE ORI B 33
WONBh 12 UL, DT EDSBIDOIEREE):
BLOFE, #RGED, VAOFREICHES L Tuign
LREAT, Ok BEEHPBEOIMESO Y A V2
R 7 A IV ZAFE RIS 1 RIF T2 s> 0\
THET IV ERS L EEZ LN,

VA REROY A X ke i VA 05V E L
T, LIRSS XD ICEHEAEE LD bHEER T
ORI D S IEmWERTH -7, L, VAODHE
AN BT ARG, mafEE bicEmAE 373
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TNTB T B YA v ZAEIKAE D FEAEIR I

VA DRENTED St o .
I — B BRI (%) FAFIE
kEa Kk (C) P4 E (mm) ~HEAE (g) 1]
TETHARRE 1988 23 26~40 0.3~0.9 6 H ~a~7 A LA A+B 89.8 1/4%2
1989 22 18~25 0.1~0.3 5 H N a~6 A L4 A+B 94.1 1/3
1995 22~23 21 0.2 6 H Na~7 H L4 A+B 42 1/5
= 22~23 18~40 0.1~0.9 5 HNA~7 A LA 4.2~94.1 3/12
ek 1987 21~28 40~170 0.9~71.5 7 H Fh)~8 H ) A+B 0.1 172
1988 25~26 30~150 0.3~56.5 7HER A+B <0.1 172
1989 22 50~130 1.7~329 6 ] Miy~7H Iy A+B 1.3 1/5
1990 20~27 50~100 1.7~132 6 A Faj~7 H kf) A+B 4.6~10.0 2/2
1991 20~25 60~100 3.1~132 6 AT f~7 iy A+B 0.2 4/4
1992 21~28 110~200 17.7~104.0 6 H Naj~7 A Ta) A+B 7.0 3/3
1993 22~25 60~110 2.0~9.8 7 H Ag~7 it A+B 8.0 2/2
1994 24~28 92~145 10.8~39.7 7 A T~a]~8 A I A PNz 1/2
1995 22~26 53~100 20~132 6 A Ta~7 Atha) A+B 23.2 2/2
1996 24~25 65~ 80 3.8~7.0 7 H FA~7 A A+B 20.0 1/2
2000 20~24 90~170 102~71.5 5 A EkHf)~7 A EA]  A+B+C 0.1 2/2
2000%%  16~25 35~90 0.6~102 4 A Ff]~5 Athf]  A+B+C 325 2/3
&t 16~28 30~200 0.3~1040 4 A EA~8 ATH <0.1~32.5  22/31
AL GERoOMIgE, B AMifukiEk, Co PCR L
*2 VA TR G FORRE
*3 g kT o rhE R
K3 £ IHITBI B YAV APRIGKIE D FEARDL
VA DFHENBD SN o -
N — WU SRR (%) FEAEHIEL
H K (CC) FHEHEE (mm) FHEERE (g) i3]
T M LPE 1990 21~24 30~40 0.3~0.7 6 J] FHj~7 J kA A+B 34.6~92.1 4/4%2
1992 22~24 19~38 0.1~0.6 6 Ht)~7 H H4) A+B 90.5 2/4
&% 21~24 19~40 0.1~0.7 6 H -a~7 A LA 34.6~92.1 6/8
fRIERK 1987 21~25 35~53 0.5~1.6 6 Hha]~7 A~ A+B 30.3~60.1 4/4
1989 21~26 50~160 1.3~41.0 6 ] Mu~7 H T4 A+B 21.2 /1
1990 21~24 46~100 1.0~10.1 6 A ~Na~7 A kA A+B 25.1~50.2 4/4
1991 21~25 30~50 0.3~1.3 7 H Aj~7 Hef A+B 45.0 1/3
1992 24 100 10.2 7 Bha]~7 AT A AIB 0.4 1/1
1993 23~25 84~112 6.3~14.6 6 ] FJ~7 1 4y A+B 34.0 2/3
1994 28~29 59~102 22~108 8 A kfJ~8 Hrhf) A 40.0 2/2
1995 21~26 75~120 44~175 6] NMi~7 Hhfy) A+B 23.0 2/2
&t 21~29 30~160 0.5~41.0 6 Ahfa)~8 Arhf) 0.4~60.1  17/20

A EROBIE, B: Ak R
2 VA SEER R S E R

HE, PNUEETORTROTGTNEL S mWEZERL
(££2,3)0 VA DRIEF A4 RICOWVWTIE, ThE TOHL
RN, ABINCRPEEREIT - G, RIERGYY
THEENEROTHIAE6 g £ TORLTHNIE, /D
TUERIZ & YTAV IS T B E 0 O &Rl &
NTW5, £/, RIRFEH T &/NUEKIZ E YTAV O
YERBED - o EHE SN TV EY, SEOEFEFHED
BRI, ThooMREEBIEF—HLTHD, YTAV ICX
T B VEA K (RED . BB IC 2 W TR
TEMEMD D EEZ LN,

VA BEBDKE (BER) VA %A L 2o fE/KE
BER2BLUIIRENE L DT, EHEETRT B

VLI HILBVT, 2NFN2~23CELU 21~
UCTh-tce ThODOKBREHOD S B, XEETOR
HEFERITBOT, VAOFRENERL TERH SO,
7Y T2~23C, £ TR HTIE2~24CTH -1, L 1=
DT, FEMAFEICH W TIIKE 22~24°COFIPH T VA
PIRLFBELLPTVEEZL LN,

—7, HEBlTR, 7VBLTEITHIIBOT,
ZNZEN 16~28CH L U 21~29°C D/KIEEIFA THAE L
72o TDHL, FEFFINEHLIOEB T BLUE S
THTENETN 2~25CHELV23~25CTH -1, L
72hi 5 T, HEIERIC B W TIRIKIE 22~25C O T
VADBIRLFEELPLTVWEEZ SN,
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K2 7UVBIUESHOFEELERRICESITS VAR
HERF O 4 &KL O PR
®: 7 VARARKOEELKEOHRE, O: &
7 2 VA JERF D 45 &Ko i

ifa s O A S X OPRIERICE 1T 5 VA 0¥tk
HlicowT, FERICE T 32RO hIE &G KE
DHREDRERZX 2 1R, mifafEMIics W T, FH
FA RICRE AR, TVEeseyTcEnEhnl
HP9 > 27~28°COKIREIPH T DIRAEFEFNDH - 12 (X
2o LML, TOMOFRAEFHERL, 2 100mm LT T
DOFEHFEFINEZ MERIDA SN B & DD, 3XTIKIE 20
~25SCOEPANTHRAEL TV R, DT &3, iR
Wk 7 ) HERIC YTAV 20 S & o fE S, fE /KR
M20°CE21E 25°CICBEVWTVAICLDET TS E 0D
FEBRRERD & < —8 L 7o

BIEROKZMDEN HHAETR T I BLOES <
&b 0% LOMEENIELT 2EMAH D, VA DF
iR, ZTVOARLTE T THITE 0T bR SRR
HFEZTS ETRERFEDO—ICHD S EEZZ 5N
too F1o, MEBRTE, 70T S =HOhR
HERZSOVEGBE o1, 7 EET2H EDBT
YTAV Tk 2 Bz 2 iR U 7o i30S, &K
50 mm ¥ A X O ljfafEA 10> TCIDso/ml O 7 4 IV A
12 60 IRIET B R EEBR AT - 1o & T A, B
B SN TWIR VR F i, e BRI, 7)o
KARMREE T <Y « h v FOMBHAZHAVT,
YTAV S35 @Az 2 s U 76558, 7 ) HEf O s
S E D - e T EEHE L T0d, L, ol
BClE, b o~ Eh v oNT ORI
ncuwaicy, —#HichigizcsisuboBbhn s,
RRIE Tk o, 7 ORRAE TR,
RO D S ST RO REE D YTAV DG
BMTHBEEZONTVWEY, bbb, FEINEFEHR
THIDDFINVE Y EFEHT LATOHEL S 1E YTAV
FaHmE I 57208, RIVE VS 48 Bk
BHoONINEKESGCINEL X OHE» S ke hen
BUBLV20%E, ERICTA VABRHEENTED,

FEEEFO AW RO REI N TV S, T, Tk
FEONGRBR IS U 72 8008 YTAV IC REAVERR S L Tk

D, TNVEVEROLEICK > THOHD A B =X A
L DARNTY A VRPHEIEL, FERINICINED 5 03k
BaTERT BICE >t EFEZA BN S, 2L AEOEHZE)
¥ < 7 ¥ Pseudocaranx dentex FHFAITEH T B 7 A L 2
THEEEEALIE (viral nervous necrosis: VNN) J5[K & A s
ZDIZHOVNTHRDOLNTVAEY, vy=T7 VitV Tk
FOVE VERMMFIVF Y —VD FRICES TSNS
2 MV ARIBZEFIFEL, BOOERGEBELZ KT &
72 EDEREEZ SN TVWEHY, 7Y 04 bEkE
DAJFEHEAVRIZ & Nz,

hERREL Y -tk 5 7)) OBAEBERTH,

N FE TRADYMF I B EHIcERL, SV E
VST X D EEINER AT - TE o, T OMBFE TEAR
HEHCH OB O—H0d TIT YTAV TG L, A5
PG O REE TSR L, EINERAES A b Ly
Y— &S TRNTO Y A VR EEZE S| E#E T L, R
N TR IS 2 - o B S W E B A B b, &
7o, £ I =HICO0NT bIEBRICKRARZE H 0 THIRER
AEHLTVWSE I &, FIVE VERICE ENFERA
ToTWAIE, BLUVADOFERREN T ) LHEMIL
TWbZEDD, 7)) LEBRICEEEREL TV 5 AEEE
NEWEREBI NI, 72770, lifafEE &EINERT oM
W B 2BIEOAHIR D o A v Z 13206 L T s
WOT, YTAV OEEEIFICEET 2 BRENSELIEE S
NnTHign,

—7, B TOBREEERICEIL T, ®BEo 7Y
HIEE T OFAERFIS LERRC, K EEI T 5K
PRIREZZ N D, £9, HHEETRINE CIcE
518 o FOARBR G s, BE LOKFE T O D S ESE
CEENEEENOHH LIEERENR P Ly =L
D, KNTOANVAPEIELRERICE > EEZLON
%, T LT, LD o & e YTAV 3o fiE 27
ERICKERFE L EEZ NS, TOT EE, EBRY
IZ B REBEPRNCHKT T 5 2 EIp o bESTFoh
X9,

X AW TR, VADRHRREE L7 ) HEAORE
KEZME L, 22Chr5260CETERSES I Lick

D, HAKEX CHBX) e AE L KT
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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.

2005 49 H 7 H=H
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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

FREEERHE, 33(2), 89-91, 2006

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 HoTrTA, and Takaji IiDA

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

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

human consumption.
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R 1. 2004~2005 1L B 3 2 P EPNE O ERPIRIUBGIEER 1< 45 0 2 8 PRGSO ML

AR PERORES e e wm
VRSN s p o x = o
A T OUEDE SRR SR g s (o KECO) fiE
EXE (cm)
<54 mhE oTC 7.22-92  7.27-8.2 21.1 135 20 8 10 20 262
(17.8-23.1) (85-166) (24.6-27.4) THAERMIRIAE
OTC-Q 7.22-8.23 7.27-8.2 21.1 135 20 1 10 90 261 FRUHILIC
(17.8-23.1) (85-166) (24.6-27.0) Xk 2%
sayA B45E OTC 7.22-9.2  7.27-8.2 21.8 151 18 5 10 50 262
(18.5-25.5) (83-223) (24.6-27.4) THAERMIRIAE
OTC-Q 7.22-8.23 7.27-82 {HERS 679 17 0 10 100 26.0
(480-890) (24.2-26.8)
7 HE  OTC 9.24-11.4 9.28-10.4 HIERT 450 22 1 10 100 231 FUHILIz
(21.2-25.6) X B%F1-
OTC-Q 9.24-10.25 9.28-10.4 H[EET 450 22 1 10 100 23.6
(22.0-25.6) AR
H T diE  OTC 8.20-9.30 8.25-8.31 25.3 287 25 1 10 93 260  FRUHILIZ
(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)
Ay e OTC 9.1-10.15 9.8-9.14 JHIEH 3,500 14 0 10 100 25.7
(25.1-27.3)
OTC-Q  9.1-10.5 9.8-9.14 HEET 3,500 130 10 100 25.6
(24.0-27.3)
veT Y HiEEH OTC 12.3-1.12 12.6-12.12 235 268 20 0 10 100 18.6
(20.0-25.8) (147-363) (15.2-21.1)
OTC-Q  123-12 12.6-12.12 235 268 20 0 10 100 19.3
(20.0-25.8) (147-363) (16.2-21.1)
7 T HE  OTC 10.8-11.18 10.12- HIEE 4 24 60 0 10 100 21.0
10.18 (18.2-23.9)
OTC-Q 10.8-11.8 10.12- RIER S 24 60 0 10 100 21.7
10.18 (19.9-24.0)
AV L oTC 10.5-11.18 10.12— 11.3 40.8 30 5 10 75 218 FUHILIC
10.18  (10.4-12.8) (28.4-55.3) (19.4-23.8) Xk 3P
OTC-Q 10.5-11.8 10.12- 11.3 40.8 30 7 10 65 227 RUHILIC
10.18  (10.4-12.8) (28.4-55.3) (20.9-23.8) Xk Z7F1-
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)
14+ 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 84-9.20 8.25-8.31 23.9 233 25 0 10 100 26.3
(20.1-27.4) (158-324) (24.5-27.8)
1Y+ 4 HiwE 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 89-9.20 8.25-8.31 16.6 132 50 0 10 100 26.3
(14.2-20.2) (77-243) (24.5-27.8)
A YF 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  8.4-9.20 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 FEIC B 1 2 P EYIE O ERIIRIBGEERER IC B 3 2 5 v 7 ) v o

] Fr7Y Y HA 25 or EX (cm) 1A (g)
o PUAYIE
PR KEi% PEREH R3E% PESRE KEi%
<A 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)
VA=At OTC 8.3 9.2 21.3 22.1 153 170
(17.9-25.5) (19.3-24.2) (94-226) (110-216)
OTC-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)
BT 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 28.4 334 288 455
(26.2-29.9) (31.6-36.6) (206-354) (357-585)
E =Y OTC 9.15 10.15 72.3 67.7 4,148 5,174
(69.8-73.6) (643-70.0)  (3,880-4,410)  (4,870-5,660)
OTC-Q 9.15 10.5 73.3 65.3 4,130 4,694
(68.7-75.6) (63.7-672)  (3360-4730)  (4,200-5225)
Ty OTC 12.13 1.12 24.7 25.4 305 354
(22.4-26.4) (23.3-26.3) (228-360) (281-388)
OTC-Q 12.13 1.2 24.2 26.9 288 353
(22.4-25.8) (24.1-29.6) (219-358) (281-451)
J T 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)
OTC-Q 10.19 11.8 13.4 14.5 41.3 47.6
(12.2-15.3) (13.1-16.9) (34.3-58.5) (32.6-66.7)
NG 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)
OTC-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)
F Ny 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 B+ OTC 9.1 10.1 24.4 24.3 255 244
(22.6-26.7) (223-27.7) (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)
AT+ 54 OTC 9.1 10.1 18.1 22.2 189 339
(14.9-20.7) (20.7-23.5) (94-285) (265-390)
OTC-Q 9.1 9.21 19.8 20.6 222 268
(17.8-22.1) (19.4-21.6) (155-310) (197-315)
AT F OTC 9.1 10.1 27.1 249 372 300
(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)

ERFCIEXELAER, FHES GME-&AE TR,

JYU TV EAERERER Yy —T, Fer s —»E
HAREE U 7224k 2 O CRBR 2 17 - oo alBRilR i
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OTC-Q X T21.7°CTH » oo 1ikkHic D & 2~4 f{kD
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TG oy RS REE vy -, Ay —
DSFETEAEEE L - M fa 2 VW CatBR 21T - 72, BRI
I OTCIX TS5 B, OTC-Q XT7EDHEL DD 5
foo WINHKENLSORMOH LIC L 2HKETH -
2o I OTC X T 21.8°C, OTC-Q X T 22.7CT
b oteo 1aEHTD & 1 ERDBIAAZ AL 720
FONY FUNYRIEHEERELY Y -T, Ftev
g —ISTERARE L7 3 A O GRERZ 1T - oo sk
W D FET 33 SN - foo KR IE OTC X
T27.1°C, OTC-QXT27.5CTH v, METHESNS
K& D 3CREEE i - 7oo 1akkHT S & 1 {HIA DA
R 72,

A%+ A+ EmERSEER Yy -, REES
DIEEARE U 72 2 i F O CilBR 21T - 7oo alBRIARY
FORLEIRED SN H - 1o FHKEIR OTC X T
26.2°C, OTC-QXT263CThHb, WETHESNS/K
&0 2°CREE» - 1, 13kt X 1 ikoHA%Z
FRELL 720

AVHETA A HF 51 IEHEEREL Y ¥ —
T, SARD S U e CHEMEESEEH L /o km e
WCEER AT - 7o BRI OSET 1dEED S tih -
2o WAHEKAELIZ OTC X T 26.2°C, OTC-Q [XT 26.3°CT
by, BETHEINZKELD 2CHES? - 72, 13
Fhoo & 1 RO A ZERE L 72,

ATF A VFrRHmEHEEE Y-, Fer

B RBEEE T O CRBR A 1T - oo slBRHARI I ZE T 1332
W OIS - fze K OTC X T 26.2°C, OTC-Q
XT263CThy, BETHESNZKEELD 2°CERE
@ oo, Lilkhe 2 & AR OAZERILL 7.

WFhofmfEcd, IERcY 7Y v 7hifTbh, JE
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BRED T E L b oo, TR LIck 304
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2. BEYEOEZIRRICEET 3 5HHTHER

PUAEYIE O 2 00T L 7 fi e & 3 103,
754 OTC /13 OTC-Q ZFF L e~ ¥ 1 1cid,
T B H 12 0.61 ppm % 7213 0.51 ppm @ OTC H3
BELTOWE, 2L, OTC-Q XD 1 BOFAN® S 13
OTC R SN s - foo T OMEE DI IF 13.1 &,
SHEED 150 L0 i/hEsh-7cboD, TofikiDd
INS AR RTA LB 0, T OMIALEAT L 28k - 72
TEICED OTCEEN LA LB >3 HEZ IS
Vo SEMEIER, oD F -5 2RO TEHE L K
HEMRREZ E, WINOX S OTC B 3 IR R
WCH -1,

s0%4 OTC%7:130TC-QZ#HHEL Loy
13, REKTE R 0.35 ppm £ 72 13 0.54 ppm D
OTC M L T 7o, REEHARIRBER L, WIhoX b
OTC B (3 IBRA K T D - 72,

JU OTC £713 OTC-Q &I L 72 7 ) 1213, KK
TEHITEY 0.89 ppm £ 7213 1.09 ppm D OTC A3 H
LT, AEITIHRGHL 1, OTC % 7213 OTC-Q [X»»
5 0.02~0.03 ppm % 72 1% 0.04~0.05 ppm ® OTC kR H
SN, WThOANE bBRELLTZESNED 5
B O B A 2 i O R AL HEME D 0.2 ppm Fifi T
Ho T,

HVIXF OTC £/ EOTC-Q 2 LI L 1o h v /¥ F I
13, PR 7EH I 1.06 ppm £ 72 13 1.14 ppm O
OTC M L T 7z, REEHARIRBR 1L, LI h DX
5% 0.03~0.05 ppm © OTC HRH S NFchs, FREEAME
HERHTH - 12,

ESTY OTC /B OTC-QAHEE Lzt T <HIC
13, PEERIK T EH 12 1.38 ppm £ 72 1% 1.05 ppm D
OTC M L T, RIS L, LI OXh
5 0.03 ppm LT D OTC sk & hvzchs, FREEAREE
KimTdH -1,

V7Y OTCF/IFOTCQABIELILVY=T VIC
13, PR T EH I 0.34 ppm £ 7213 0.22 ppm D
OTC S L T\, 7272L, OTC-Q XD 1 D
1 0.02 ppm & FRHIBARDMETH - 7co T DEAR D T
FER19.2 &, P 200 L0 @3/NEh - DD,
CofifRE /Nl RTEb DD, ZOMENE
LM -tc T &Itk OTC EEN ER Lok
FEZIC WV, R, CoMED T — 7 2RV CE
Bl 7o MRIKIIMIEGER I, WFnoX b OTC EEE R
MHIRA A TH - 72

T OTC %7213 OTC-Q A L 727 = izid, K
TEHIZTYF 043 ppm % 7213 0.45 ppm O OTC A3
LT, IR EE I, OTC %7213 OTC-Q XA»
5 0.03~0.05 ppm & 7213 0.02~0.05 ppm @ OTC B3 H
SN, LN B ERFREEERE TH - 1o

TG OTC /13 OTC-Q ZFF, L fe= 1 71cid, #
IR T B H 12 P 0.61 ppm & 72 (3 0.64 ppm D OTC H?
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OTC BN HTHE R OB
JEEE kit
fafd TUEE RERE sy Reeils o
(ppm) (ppm) R
<54 OTC 0.61 <0.02  HIEER
(0.40-0.89)
OTC-Q 0.51 <0.02  EVEEAG
(0.22-0.83)
VAR & OTC 0.35 <0.02  HUEER
(0.19-0.52)
OTC-Q 0.54 <0.02  EVEEA
(0.42-0.62)
7 OTC 0.89 0.02 FAEE A
(0.74-1.10)  (0.02-0.03)
OTC-Q 1.09 0.04 BB A
(0.87-1.30)  (0.04-0.05)
AT OTC 1.06 0.04 FAE A
(1.00-1.10)  (0.03-0.05)
0OTC-Q 1.14 0.04 FLHEE I
(1.00-1.30)  (0.03-0.05)
E5< OTC 1.38 - FAE A
(1.20-1.70) (<0.02-0.03)
OTC-Q 1.05 - BB A
(0.88-1.30) (<0.02-0.03)
veTY OTC 0.34 <0.02  EUEEA
(0.22-0.45)
OTC-Q 0.22 <0.02  EVEEAG
(0.17-0.25)
sz OTC 0.43 0.03 FEHEA A
(0.26-0.55)  (0.03-0.05)
OTC-Q 0.45 0.04 FEHERE A
(0.31-0.54)  (0.02-0.05)
Ny OTC 0.61 <0.02  HEfHAN
(0.34-1.00)
OTC-Q 0.64 - FEHERE A

(0.50-0.74) (< 0.02-0.02)

FUNY OTC 0.51 <0.02  JEAREA
(0.29-0.62)
OTC-Q 0.44 <0.02  FEHEEA;
(0.27-0.61)
A F OTC 0.49 <0.02  JEAREAGH
(0.11-0.71)
OTC-Q 0.57 - FEHERTAG
(0.37-0.68) (< 0.02-0.03)
4 v H*F T4 OTC 0.26 <0.02  JEAREAH
(0.22-0.32)
OTC-Q 0.23 <0.02  FRAEERG
(0.18-0.28)
2V F OTC 0.69 <0.02  JEAREAH
(0.54-0.90)
OTC-Q 0.57 — FEHERTAG

(0.30-0.77) (<0.02-0.02)
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B Lo, MEEIIRIRE 13, OTC 283 L 72X D
OTC B BMHIALKIG TdH - 720 OTC-Q X5 0.02
ppm VLR @ OTC 23t H & v o 3, BRI HEE(E R T
»H -1,

FUNY OTC %7213 0TC-Q AL 12+ V51T
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12, OTC-Q 3R THEHICB T 2R AKX 2 1T,
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ENFNOPAEYE LT, OTCEEEIIDWVWTE
T L 2ok a 4 4, 5 10R”T, OTC T, 7Y & Tfth

ORELDHEITCEBRICEREENLZ P -1, 7VIED
e, 7 OKkHE >mmmatoy4ﬂ NER,
4#*,X/+®%fiﬁm IKHEAIED LR

@otox&%&y7795;04/ﬁ#&4%&h?
5&, AV ORERIIEEICE ) -, OTC-Q Tl
7 RE TR I EEN T, fifafil o 2o
Too FARIENSREL A4 F, 2 VFTRENED - 12,
TG, AHEFR, ATFRYITY, A VHFIA4LD

HREN S - T,
PV EofER» S, ASRIOEEEMFICENT, BAfE
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<54 ruy4 T
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2) HERE - E OB - RIS - SFERE - EFiEA
(1981) BiE< S 10 d 2EHA+VF 541271 v
DIKNATIRE & Z2ethicBId 2090, [LKERFR, 11,
135-140.

3 =T B (2000) 7Y
K, 52-77

9 BN R REHETK (2000) 71 T iR RO BTE,
REHIOKARZ, 78-88.

5) FEHMET (2000) ¥~ T V. EHTEEE A O EE, AEHIOKR
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#, 131-139.
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