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On the Maturation of the Yellowtail Cultured in the Floating
Net from the Spawning Season to Post-spawning Period

Susumu Umeda and Akira Ochiai

The maturation of the yellowtail, Seriola guinqueradiata Temminck and Schlegel, cultured
in a narrow floating net set in some coastal areas of southern Japan, Kochi and Oita Prefectures,
during one to six years has been studied to obtain the fundamental information on its breeding.
In one year old fish, the ovaries have not yet enlarged, about 5g or less in weight, with
numerous immature eggs belonging to early peri-nucleolus stage, throughout the spawning
season. Male, however, possesses ripe testes from April to the beginning of May, though not
enlarged markedly. In 3 to 6 years old fish, the gonads are well enlarged, nearly reaching
400 g to 500 g in weight in April, but rapidly begin to reduce its weight and function from
May, after the surface water temperature reached to about 19°C. Almost all males examined
here enough ripen in natural condition, but females do not, bearing rather mature eggs
developed primary or tertiary yolk stage in which the largest eggs grow up to 0.43mm to
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0.77 mm in diameter. In addition, there is a tendency that the ovaries are much heavier in

wild fish than in cultured fish (Fig. 4).

(Fisheries Institution, Kochi University, Tosa City, Japan)

BT, RIR7 Y (Seriola quinqueradiata Temminck
and Schlegel) Zhvio» TEK T Y OEMAH HEIILT
~=FOBHEERTA LT -7, FHRT VTG
THROPTHEHRETHTIN, RECHESMEIKR
7Y EFLLES DOTEBEROKIREL KR Y 0 F
el b R ENHEREIND, ¥, HIHLL
THREDLIAIETIAFIAIR TS, e
LCRHRNBRANERTH ) 2L TEH o &
L—ODEELFETH S, ChbOEMNLMAY S
BIDFEI I T TRTERR I Y D
IR HIC 313 5 BRI & IR R A iS5+ 5.

HHEFE

KB BB R R & BRSSOz
BFERET 1~6 Elichiz»> TeHD I THE R I
PDD5H 36 BaEATRELE Lic (Tablel). zh
HoRAML 1970 £ 3 A 26 Hisman Lt emiFnr o
BHARFKERBIRIOBE G TR~ I RCDOL 8
BECooTHERINL, ZOMBMLECIE UTHAL
HEFER O AR X IEAIRTE, AEEIRIER (=4, 1960),

IEEAL IS X OHIUIR S £12 & - Tillfe, BBCHE -
T 5-10p D257 4 VPR %EED, ~<bFv) v
=4 v O ZERERE L, IPREE s bizIio
WP s HILA (1954) OFBECD » & o TIEY
st foks, RBWRSoREBOREKEL 15°C
75 28.5°C FTZML L7 (Fig. 1).

¥ #

1. 1EAOKRBURE: 4 8258 Aurd T1HEML
DUHED ARIB I A T D DB RS Bhic, 4 21
HESA2HDRIMGE 34.6cm o3 O TIRATEIRE
0.4, BRES1.5-2.8g TWWTFhofiidy &, HHE
E—20/NENICKE T, M, BoRER»YE L
T—RICE T S A OBRE L ORAG AP
OFERHIE Enabh, ThHOREEEORL D4
FEMaA -z E RGO @RER R L T\ 1o (Fig. 2 A).
Fie, %< DHAERBE NEN TR RO ALE
THABCKRTF A DR, NERERDO ORI
DNioRED BRI D%, 5 A 2 AoRXER
36.0cm o 4 D TYE, ETERIER 0.3) PREEEE(1.58)
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Table 1.

December 25, 1971

Fork length, gonad weight and gonad index of the yellowtail cultured
in floating net for one to six years.

Locality

Fork

Gonad

Date Gonad
Sex Year examined cultured length weight index
(cm) ®

Apr. 21 33.1 2.8 0.4

May 2 34.6 1.5 0.4

May 2 36.0 1.5 0.3

1 May 2 Usa (Kochi Pref.) 36.2 1.8 0.4
Jun. 2 38.0 0.3 0.1

Jun. 2 40.0 0.4 0.1

Aug. 3 45.6 1.5 0.2

3 Apr. 23 Sukumo (Kochi Pref.) 66.1 103.0 3.6
3 Apr. 15 77.0 32.5 0.8
4 May 2 Tsui (Oita Pref.) 76.1 19.0 0.4
May 7 74.0 27.0 0.5

Apr. 15 90.8 546.0 7.4

Apr. 15 90.2 307.0 4.2

Apr. 20 86.5 327.0 5.1

6 May 2 Tsui (Oita Pref.) 90.0 250.0 3.4
May 26 87.9 17.0 0.2

Aug. 3 82.5 9.5 0.2

Aug. 3 85.3 12.0 0.2

Apr. 6 39.1 2.6 0.4

Apr. 21 33.1 1.9 0.5

1 May 2 Usa (Kochi Pref.) 34.8 1.8 0.4
Aug. 3 48.3 5.0 0.4

Aug. 3 47.5 5.0 0.5

Aug. 3 48.0 5.0 0.5

3 Apr. 15 Sukumo (Kochi Pref.)  71.0 125.5 3.6
9 *May 13 68.2 153.0 4.8
Mar. 26 78.0 49.8 1.0

4 Apr. 15 Tsui (Oita Pref.) 78.2 123.0 2.6
May 2 74.8 250.0 6.0

May 13 78.1 38.0 0.8

Apr. 15 92.8 424.0 5.3

May 2 86.6 238.0 3.7

6 May 7 Tsui (Oita Pref.) 93.0 93.0 0.1
*May 13 91.0 332.0 4.4

Aug. 3 89.4 60.0 0.7

Aug. 3 78.3 31.0 0.6

* Well ripened with application of “Gonatropin” manufactured by Teikoku Hormone MFG.

Co., Ltd.
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THID 2 itk & B Brc s, AVEBENE LT/ N EEC RS
FASUEHE L, /NEEREFNCES FHINIEC RS AR D a3 As
ETFmbhic, ¥, INEC X S TLEAVIRCRIEM
fapy N EREFTC 13 FI0fE%a7 LTRIIL TV 40
LHoie.

Ehiz, SA2AORXMAR 36.2cm ok Tix (4
FENRIEEL 0.4, FEHER 1.88), inbok L v b
RECRIEAGEZ, FIRO 3 kTR Lic Al Dz h 0
FFofi LI ERPRERFOBER LI DENRZD
ffz (Fig. 2D). 6 A2 B0 2 (MfkTid (IR
0.1, FHEER 0.3-0.4g) KHHIVX TINERICILE
Frel abhd, NERBAILE L/NEREN T
Hoto, Fto, PELIEFIT/NE K T OEEM ML ME
ZATA ot NEBERENC— RS L S A MM R N
T~< by ) VOREIhACHY L EREL, B3fE
A T4 > v THREI N, ok, DEADOLIHICT
EB AR LR A & D THEIED &R E 24
Bhic, AFEMIEE U TS EANEREG o R S h,
8 A3 HoRB T CEREIRIGE 0.2, BREER 1.5g),
DNEPICET LR ERE Lo, N IERR TR
TENC » THBEDLC R FT5RBOB L b - kiR
Has BRI S LT fe,

—77, VEBOHETIE 4 Ah 6 8 Fisrd TIARE
KIEEAEBILARD BRI 5T, 4 B6ADLDT

-+ e

JUN.

-

JuL. nd

Surface sea water temperature during experimental period.

VARG 0.4, DIEER 2.68 LLThoOfidl Xi>
BHTPHEL, IEEBEHNTR s LREhZBEDOKR
XX THotz. ThHLOIETRFEEL CIFFMITL
PN BT 5, S OECIIREER O XS RE
THILOM & F i R %7351 5 IBEAINas FE
LT, 4821 H, SA2EH X083 A0k
TR FEIAREL 0.4-0.5, PREE 1.8-5.0g8 Lu-Fh
Dfid, 4 A6 0 EEXHDTHIV, ZhbTIRIR
Mo (3 2 Fe (= 10] & DT U #E 244 2 DR Rl laa®
FEL, BEoaEToRERSMRE AL
2. 3-6EROBBIRRE: 3, 4RIV OFEMDOERT
VORI EE R EMN AR A LR, 4 JJoh-T
Cie B EFRA E DA, SERIECET S, 4 A15A
DRXEE 90.2cm k 90.8cm oK TIL (RERE
307 g, 504 g, AFERIER 4.2, 7.4) FHEE L KL,
A4 SRR L, BBl T, Biliark
B O RIS R o B FEAINIAAS T h 2 R R SRR &
76 o TNEMNICELE LT o, DEEORBEMIIIMFT
FoEFZE 0.13-0.21 mm, BEIIEFIZ S T\

M 4 A 15 Bo 1tk (77cm) TR B
XK, IEEAE LT ARG Lieh o7, Mk
* 2B LUSHEAODKEBIAFTIZ LR TERLL -

7.
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Fig. 2. Cross-sections of the testis of cultured yellowtail.

December 25, 1971

A. Testicular lobules with spermatozoa (Z), spermatids (T) and spermatocytes (C), from a
fish, 33.1cm in fork length, fixed on April 21. x 300.
B. Testicular lobules completely filled with spermatozoa, from a fish 90.0cm in fork length,

on May 2. x75.

C. Testicular lobules with spermatozoa, from a fish, 76.1 cm in fork length, on May 2. x225.
D. Testicular lobule with spermatogonium (S) and phagocyte (P), from a fish, 36.2 cm in

fork length, on May 2. x900.

BELDE, BTRFRA LR b/ ED LT
CEFTEFLTOLEG T, Thuchb - CThERC
M AlE & BIRANE RS L CEIRC M LT,
X<, BERT 0.05mm FiETHh, | EEL
BEE L Cx oz MEMIEN S50 LTu i,

4208, 42 ABIVOSA2ADRYIAES.0
<m ORBICIIFBEIIIBAL R ER 103-327g,
AETENRIEE 3.4-5.1) A4 L2200 TR L
7o NERORA LB T R L (Fig. 2B), 3
WEB H FHEREAINE,  RSAIETs & 0N RS A I a TedR
CERZNRGH LT e, DEBENIERIZ 5 U fosd/)s
FEEO—BABENES LIEL S bR, R
Bl REWE 1 AR F 3 2 RBOMANs e h &
FEE LT

—7, 5 A2 Boftio 1k (BXAKE 76.1cm) &
SATHDLDOTE, KL hEL (19-27g, /ERElRs
#2 0.4-0.5) JEEAEML TURBRIMH Ligh 1, )

OO S FOBRMERT, N BEERUCIEEAM
Jla LR MIlE & A REE LTV B4 (Fig. 20) &, o
LIRS T2 2 < A b AT Lo R AR & Al
JaTsFobhTwa8&LnHo7. 5 B 26 AL
H3ADRXAR 82.5-87.9cm ¥, BRI
BEfid L RSHEER 9.5-178, AFlIR4EL 0.2), BE
BERTHRBOEZEL T o, PEIZ o XL
D, FOEERL0.04-0.05mm T, /NFERICHHEMRE
A, E L FEEL TG, DNERICIIET /B
ansied HATHEELT DR A 5 3 5 Al L i
ELT I,

A 3-6 MO IPE O BEIRIEIC L 3 LV FEIRLE
el bt 3 B 26 QORI TIRIBEIET T/
X< (49.8 g, ASARRIEE 1.0), BRBLCIXIT-D> D IREEAS 2
b i b FE L IRRR L IR E Sl #2445 (Fig. 3A).
oI IR L, MIRERNCETFOIR
SIENBEL T o ColiMEo BRICii=4 v v
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A.
B.
C.
D.
CREXND 54V IPE & BEO IR SO

ERZ BRI, ZhBOEs B g taf o op
FEDREEL T re,

4 15SADRYMEE 71.0cm & 78.2cm o 2 30k
TIXIIBLIR RN X T (123.0-125.5 8), i AIRRED IR
B — Fix 0.43-0.47 mm, A:FEIiER L 2.6-3.6 ¢
BHote. WODIFEHIRD BRI LET 1 kI ik
WM+ (Fig. 3B). Zollodijfik=7+ > /i X
DBRCED T bR, ZREMESBEI R, JIED
EXix 48 p fiETHBANE L D RRE, Z0iE)
OB, ROCH bR O 3 508
TERED BRI,

Rt 48 15 BoRX k&K 92.8cm oFKHTxIR
FILF LIERL URRER 4248, I KOO IRED =
— FA 0.77mm), AFERRIEE 5.3 L filizmL Ty
5. b RECIFHLES 3 RIMERINC M4 +5  (Fig.
3D). ZDMDOIPELEE 2 RIFEERINZ M35 4 D1
N, SHIBE LIS Z s b 5L e, HE
BHEOEIZ4EDEI LT 5, JIEDOEZ I

Fig. 3. Growing stages of ovarian eggs of cultured yellowtail.

Yolk vesicle stage, from a fish, 78.0cm in fork length, on March 26. x900.
Primary yolk stage, from a fish, 86.6cm in fork length, on May 2. x225.
Secondary yolk stage, from a fish, 86.6cm in fork length, on May 2. x225.
Tertiary yolk stage, from a fish, 92.8cm in fork length, on April 15. x150.

BXEr R2p HEZoOINBHIE2 KIVERICHYT 5
(Fig. 3C). ool BisEREET=F v v
TERICHD T BN, BRINIABIES 2.4, A
JBIXRBEINES 3.6 1 THB, TDIED, 1 IRIE
ERIGL, BRI X O RO RIS A 24 5 IR A s
Zbhtc, 5 A 2 HoRXAE 74.8cm OFFHLIIE
ik 2508, ATt €~ K 0.61 mm, AR
S8 6.0 L 4115 RORXMAE 92.8cm kel
NINEDEKECED M orc, 882 RIFERIY, IB
S SOV )DL RIS S IR A b AL,

SABTAORKTIIIIEER 938, HFAIMFOIIED
=~ F 0.12mm, AFEREK 0.1 LuFhofiid B
R, ZoIBETIRREMIE E IR S BRI, e
BB A YT 2 I Bis o T, X
HiZ, SA 138 (k& 78.1cm) &L 8 A3 HoFK T
TR IIEIEE L CIUEL UIRES 60g LITF,
AFERRIEH 0.7 LUTF), A AR o IRM e Tt e X
hTuie,
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TEROHETIE 4 A0S S AlAdErnd T L
—BOPEIBTFTREIN, ChOIIEEBA&CHK
ABEH S M DAY B 5. Lo L, FSHEEN 1.5
2.8 THHIEDBATHTORILE D Th
DEBbIhD. —F, LEHLOHET4 Br 5 8 Hicst
THRAREH E D B(ABD BT, ok Fx
LB C 4 AUCHIORETH S, 3EML EDE
7 VBRI X THRIRIEIC A 7o b B2 B 5.,
HETIIEL A A5 5 Aolhdicsmiikigicicn, HR
BT ENTHEINSS, ZOBIBENEIICE
FELZL 8 Al o ilaniis bhic i B,
—77, L 3 AT 5 S Alhdic HRRIETH 72 D B,
U, I H& 3 KIPEERIICHE 43 2 Bl f5o
IO EARBCILE L, £LT, SALA
DARETIREE & WISGBRIC A » CTRfF L, 8 Aicix i
X b A LZIRAT L R B

DL T FERDMERIR O TERR 7 ) ORIARIEL
4 AhbEEO 5> I LS LT 2 &L
2, ZHZEET 2RTFD 5 BKIEA R LS i lEf%
LTua4 LRSS, IS (1967) (XA 118 [
LEBRBFHTOTRR 7 Y 5 HORIFWIRTIE KA 18.0-
19.5°C %R+ 4 ATa265 ALBTHS LIEHLT
W3 L, RUFFET L HED SR ARL SR BRI 2 Lo P
BOA Lol 4 A5 S Atk £ ToOKE 16°C 225
19°C i v i B LT % (Table 1). &z ki) 5 3%
B 7Y EFEIRO FEERIEI A TH B A, KRZ ) Tk
EEINEIT o} B IR L B R T 17.8-21.4°C (=
%, 1960), s dr i B ik T 17-23°C oK ER
85, 1970) THHZ ExEEICANS L, 2-3 Ainid
BREHOKIEN 17T°C 2T Ebo T30 TE JJIZER
LT e Bbhs, —7, $TCh~Nck>
VZKIRAS 19°C % 2 2 722 A2 A TEIRIT 200 B #E L
12T DT, FICATZRTEY R4 A1 4 8
EICIRESh 2,

TEFBA~KE Lo KR 7 Y DMED EFEIR ST 523
T 153 Loy REL, gt 4.8-10.5 thH 3
(=5, 1960). TR 7V Ot /L FENRIEE & AR DK
BE L DBGRE RS &, JNCTic otk € VB &
o T L2 fifk (Table 1) TIXAFIRIEHA: 4.4-
4.8, K#AFHORMGET 2.6-6.0 Lich, RUHKEDEK
RIVDLRB I VAT DS, ZHIREFEIRAVN X
WD TA-5 ACLE~NBLARDL KRR Y LK 7Y
LT, FHIMEEE,FRBXAK 7T0cm o, 0T 300g
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Fig. 4. Ovarian weights of the yellowtail. Ovaries
are much hevier in wild fish than in cultured
fish which are moderately matured. Solid
circles, wild fish migrated to Meshima, in
East China Sea from April to May, 1958
(Mitani, 1958); open circles, cultured fish.

L 100g, 80cm = 400g & 200g, %0cm T 600g &
400g L oicXdiT, HRREBLT 2008 HEHo
05 (Fig. 4). ToERE LTER -~ FOBLK
BAKRZ7YVOZh I D HEH 2 ERHEZ DD
EROHEC X 5 RkDERMERAST OIS,

KR7 Y DFESEEST O Tk & hETHL O
F LRI T & (R, 19285 I, 1935;
Mitani, 1958; =2, 1960). ZH HIZ X B & 5 5 ML
AH2ETIL LD THEIBENCET S, i Lidb,
i VAEBRR Lic ~~ F Ol (R A& 33.1-45.6 cm) (3,
4 Arpn B S BRI THENICE TR RS Bh
oD T, RARZ Y OHECHNRT—FERBS MLz L1z
2B, fok, RRZ Y TISFEADORK I 60 cm % &
ZHR T AR (=4, 1960), |7 Y TiX 52427
X< 33.1cm TH5.

SlEAGRATBHAERY AL LTERIhZY
DT H, TR THLFTEREI LDt 2AET
BEAT 20T, HINBORAE LTI HLKIE - B
HIWERe £ A2 SEMCRE UL, Al RS s Z L
LA AETH D, B TR ) A LOEEITRA
42 L0 2 BELIFRUELSEATHhTE
D, TANLORDOERICAERFELEL THD, &
DR B AR TEWOFEE T T 5 L 7Y
RETHOBAL LTl & 2 & HUNT S,

% < OFFEHTILED UL LITHED OIS
BOFBROREBENLLARATHEYL TR, Thi) 12FK
ELBA S RITAEAL LTEMEELZDR TV,
APFRTIE 6 ERTL T EBE LTRIATE 574
WA Dz LW Lic, mEfuz SRR E B
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KTHHM, 7V OBETEFERMBIh ORI XD
THEERTERED E D #EYTIIR, —T7, LERT
BFKEL DT RIS IRTLEAL LTIFELL e
VWOT, REH IEREYEMRC LT 2ENL 4FMEE
JIROB AL TIOIEYRE BN D,

3 #

A ARG RO RS T 1-6 Tl h WiF /T
AN 7Y OFEFIRIELY IR, KOFHEIS
VRN

1. Hax 4 Anb S ADBDIEHT Thr vy
BFICTE LT,

2. k> 1 ST EINIRIPT & RIRECTH - 7c
2% 3, 4B XU6ERITS A2 D S ARDICHT This
DRI L, RERRIBICHEYST A% b o7, LarL, &
RUERBEN T TRIRBICIGE L 7,

3. BERRIEASR BT ET DN o KL 16-
19°C H7=hThH, hX KRN ERT 2 & 4EFHlE
AR I GERfT 5.

4. FAUCHAEY LOTHRREITL, BN Y O4FE
JREKRAR TV DER X DR, AREIRIEEL ) S BH
»"hs.

5. LTV EBREHORRLE T DT E LA
WOKIBEIEL BN+ HLERH Y, ChiCk - THE
xRS TE s L Bbh S,

E| 2

COWRETTH BB o TR RES AT
PRSI A LIS 58| EREEG & B iR 18 BT
EHERG, B XORRERCE I T8I ET S
TER L EERK RS SRR D L D B B A H
LHiFs. 7ok, ZOUIFELER 44 « 45 FEICASfF I
NI E R R RBRDIER) o—ic & - TTls
bhi-C &2 fitT 5.
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