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Annual changes in the gonadal development of the common Japanese conger,
Conger myriaster, under rearing conditions -2

Effects of age on the annual changes of gonadal development
Naotaka NAKAMURA?, Satoshi SEGAWA? and Keitaro KATO!?

It has been shown that the common Japanese conger, Conger myriaster, may
spawn several times rather than once in its lifetime. However, knowledge of their
spawning ecology, including the age at which they spawn, is limited. Therefore, in this
experiment, we compared the annual changes in the gonadal development between the
second and third year of rearing fish in order to determine how different ages of the
common Japanese conger affect in gonadal development under rearing conditions. As in
the second year of rearing, the GSI of both males and females in the third year of rearing
reached a maximum during the summer when the water temperature was rising, and the
egg diameter of the females was also maximum. However, in the third year of rearing,
GSI was lower in most months than in the second year of rearing, and there were
significant differences in March, May, and October. Egg diameter was significantly
higher in the third year of rearing in May and June, and the maximum annual egg diameter
was also higher in the third year of rearing. Although there were distinctive changes in
oocyte diameter composition and oocyte maturity stage in each year of fish, it was not
possible to determine whether maturity was more advanced in any of the year of fish. It

1s necessary to compare the two age groups by actually inducing maturation in the future.

Key words: common Japanese conger, Conger myriaster, gonadal development, age,

annual change
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AT (hAT 5, 2023) THR&IFEESRIETICBT 5~ 7 F I AR EICRIETFHEKIROE
BUZOWTHRF L. 20CLL FORAIRDBHEHEDTNIZIB N TS XV EATERAEEBT 5 2 &
ZHLMNI LTz, —H.
27T AEIINETEZIONTE LI LI —RIOEINEZITH> OTIEARL ., HEOEI%
TOFRMENRS D Z LRI TWD (RS 20000, LU, BEINT 547 EFEEIIAERRIC D
WCOMBIEREN TH D, N LHNZEINT 2561136 B S T Tt b RN HEA 72RRED
7 AR ZENEELNEEZOND, £ I TARERTIE, ~ 7 TOEROENDEE
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ELT, BR2HEROT FILEBRIFRO~YT T IOAFERROFEFLELZ il Lz,

BB LG

FERIX 1 (Group 1)

WER NI TR SN~ T THEf A 2013 4E 4 HICIEA L, ARSKERMZEATE 1L EBR 2L
U7z, B (PAF5,2023) LEERIC LAERIGRE Lizb o (B2 4H) 2RIy, £
M OEEKIED 8.5~19.5C (F¥)13.9£2.9°C) OBRECHE Liz, 7V 713201443 A
35 2015 4E 3 H £ TR (R 5,2023) LRI K 21T o7z, o7 U 7 LR, fMikE
BXOeRE% Table 1 (T7 L7z,
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13.9£2.9°C) TZALT HEREECE L1z, > 7V 713201443 A5 2015 4F 3 H & TEBR
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TV LR, ARERBLIOEES Table 1 (R LTz, o7V 7 OMEE, BB IOZ
D% OMBITRTR (TS, 2023) R XS ToT,
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Table 1. Number of sample fish, body weight and total length in group 1 and 2 (mean * SD)

Group 1 Group 2
Sampling month  Sex NoL:“n;ik;Er Body(;eight Tot?lc::;lgth Sampling month  Sex N;n;ik;:r Body(;eight Tot?lc:;lgth
varch 2014 S i e gy Moz GEE L LY e
e e 3 MIUS IS e Sue 3 onezm mis
e B S v
e e 3 WIS GISN e Gme 3 SHUS 4
e e 3 BEE EISR pame G D mzEome
szt 5 EIE ST o G L BI BIEE
October, 2014 UL 0 Tlgie ansage  Octen204 (RS ULl o5k
i e S BN SN e G BEE Bz
December, 2014 FeMn;i'aele 55, 411‘?0115010 iggiz; December, 2014 Famafele f 630%170 73'3_i4'0
January, 2015 Filmalaele g 3154761112159 gggi;g January, 2015 Filmala;le ? 575%208 69.6_12.1
oy 3 MER EEN s et owsms mezes
March, 2015 Femele 8 32278 638 34 March 2015 Fomele 4 42182 68057

i A

1) M
GSI
WX OKIER L OMED GSI D EELE L% Fig. 1 1R Lz, #ik 3 4F B ofkfa s fAv 723285
X2 TlE, #ak 2 4FH O E W22 1 LRERIC 7 A £ TIIKIRD E&-& &I
GSI BMEAEMLIZb D0, FBRX 1 LY bEVESLZD ., 3 ABLO S AIFFEILE» -7
(Fig. 1), FEBRX 1 TIIKIED 19CHEL £TEF L7z 8 HIZ GSI MR K(15.2 £ 7.6%) & 7e o7z
23, FEBRIX 2 TIIKIEN 15CH S 17CIZ ER L7727 AIZGSI K (8.9+28%) &72v . 8 A
IR T Laa 7z, 8 AUEED GSHIFMRA IR T L TWE, 10 IZIFERKX 2 0503 A EICK
VML 7e o7, FEBRIX 2 @ GSTIE 11 A IS —FHIZEIIN L C 5% 2B x 7223, 12 A DARE X 3R
X 1 & FBRIT 5% A DRV M CHERS L7z,
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Fig. 1. Changes in water temperature and gonad-somatic index (GSl) of
females in experimental group 1 and 2. Vertical error bars are standard
deviations.

* Significantly different from the values of Group 2 (t-test, P<0.05).

YRERIREE

WX DK L OMEDOINRD JEHZEAL % Fig. 2 128 LTz, EBRIX 2 OFHIIRIE3 A 8 A
FCERBRX 1LV LELS, SABLV6 AIITARICEL o7z (Fig.2), FEBRIX 2 OFHIILE
X6 AIZHRK (618£64um) E720 . 7 NS 10 A2 TRESPHIIE T Loz, 11 HiZ
F—EREEMLEZLOD 12 ANS 1 HIZ0 T THORABKICHED L THER TR b KV E (220
+58 um) &R TERX 1 IV LAEICKWEZ RL, 2 HITHOREAREMNZ R L7, 10 H
IR DI D AT A 8 0 IR L7 KRR X 2 (2 CHEBRIX 1 TlE 350~500 um O#iFH Tt
B E LTz,
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Fig. 2. Changes in water temperature and oocyte diameter in experimental
group 1 and 2. Vertical error bars are standard deviations.
* Significantly different from the values of Group 1 (t-test, P<0.05).

UL EES i

ERRX 1 BXOERX 2 O ABIOINEMK%Z Fig.3 BL O Fig. 4 IZEFNEhn LTz, ERIX 2
D5 AN 8 A F TOINBHMKIZINEE 400~700 um OFPFHNIZ AR NES Uiz — D> ORENIEAE
L. EBRIX 1 XY 500 um LA LD 2 IR O AN E D> - 72(Fig. 3, 4), 7 HIZFEBRKX 1 TIEH0
£& 200 pm LLF /N S A GIRERIAR OB SIRITHAIN L 723, FEBRIX 2 TIHENegme 720 | 8
AIZIE LTRF < Ieo 7=, EBRX 1 O 9 AIZIX 150~200 um OFEFHIZ D E O IR &
400~650 pm ORRKERE— 7 DA LIV, FERIX 2 O 9 H TIEL 500 um LL & 2 IR O %L
PRI L 400 pm A O BRI REMIG OB EEIN L 72 Z & T, 70~600 pm D JRHIPH & 72 > 72,
FEFRIX 1 D 10 AIZ1E 200~350pum OHFFHIZADE DI RN & 400~550 pm DOLRKRE 22—
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MDAV, FEERX 2 TIE9 H L 10 HIXT L A EBeR3 2o 7z, FEBRIX 1 Tix 11 HIZiX 150~
350 um OIFREAERESEEIN L, FEBRX 2 TIZINFE 500 pm LA EOIRRERIRL OB L7z, R
X1 CiE 12 H1Z 500~600 pm DO IRRERBAE AN A LT 200~350 um O JFREMAR 23 HEI0 L SEER X
2 Tl 12 A1 50~330 pm $ £ O 430~550pum OFEFIICEF L= o OB 7=, 1 Hlce
2 & FEBRIX 1 TIE 11 AR IR A AR T R o 7223 F2BRIX 2 1% 50~300 um D FiPHIZ D Zr
A LTz, EBRIX 1 TiE 2 Iz 2 <A %D 100 pm LA T OJFRERERD & 300~450 pm O#EFHIZ B
— 7 DMFEE L, FEBRX 2 IO 70~650 ym DO JAFPIC AT 5D X 512 o7-, EBRX 1 TiE3
AIZIE 50~150 pm O/PNS 72— & 250~600 um OFIPHIZ /3403 2 IFREAE S 2 S 4v, 2Bk
X 2 Tl 60~360 um OFFHIZ/H T 2 IFREMAL OEN L > 7oy, —HOEAETIX 630~800
um OFIFHIZ & D K E WIFRIIE A FF O ERFEE LTz,
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Fig. 3. Monthly changes in oocyte

diameter composition (%) in group 1.
Oocyte diameter compositions of each
individual were stacked and summed by
month.
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Fig. 5. Oocyte maturity stages in Group 1 and 2. O, Group 1; @, Group 2; TY, tertiary
yolk globule stage; SY., secondary yolk globule stage; PY, primary yolk globule stage;
0D, oil droplet stage; PN, peri-nucleolus stage; A(20), regression rate 20-30%; A(30),
regression rate 30-40%; A(40), regression rate 40-50%; A(50), regression rate >50%.

2) I

X DR L OMED GSI D JE4EZE L% Fig. 6 1R L7z, FEBRIX 2 © GSHIZFEBRIX 1 & [Fk
25 AICHRR (3.6+£2.7%) L7200 (Fig.6). ZOWER bHEGES NI, 5 HOV 7Y v 7o
AIRITERK 128 12.1°C, FEBRIX 2 23 11.9°CTIRIEFR UAETH -7, 6 AL GSI 820K
ETFL. 8 Il bIER< o7 (03£0.1%), #FRGIE. 7 AT 1 ROABDPHERR S 4L, 8 AiZid L
DEETHHERE D FE O e odz, 10 AIITIERE WEHERZT GSI NEmWEEZ R~ L7z, 10 A
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Fig. 6. Changes in water temperature and gonad-somatic index (GSI) of

males in experimental group 1 and 2. Vertical error bars are standard
deviations.
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WEZ DWW TIEEERL 2 - H OERfaZ W2 HZBRIX 1 TiE3 H, S HBX U 11 A2V THEK
3FEHOHRAEZHWZERX 2 LV b GSI MAREICEL 2o7, 11 HETiEEofioAlcEk
WTHHEEETRDPSTZEDODORTOH TEERX 1 OFREWGSI &eo7z (Fig. 1), ZHEA
EER TR R A THD 9 AICHES N~ T T IToHMAEZ AV TIThb - RO ER T,
HED GSLITEAM 3 FH LV BB 2FEHDO AN EWFERE —E L TV 5 (Utoh et al. 2005), Z D
Z D, GSLORM LYW D &k 2 H OB RAFEIITHY E B2 Ohb, LinLlz
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DO—FT, FEICHOVTIES HBL U6 HICBWTERX 2 NERK 1 L b AEICHL 22D,
ABNDEREIR G EERX 2 OF N KE D oTo, D7D, IRIZT DB D LR3I FHOD
ROTGBERE L TS 2T, Bk 2 FHO~T FFIEL 3 FHO~T ST LHEL
T GSLIT@mWAS, IR TIEE 3 4 H K0 /hS< oz, ZAUTHERR 3 FEH DL BERN 2 £ H
F0 B KB ZFFo TV DA, 2SN O EB L, EOIR RIS 8L 2 FFEOM LD b
I NZ L ERLTND,

PIBRARLARIZ DWW T, EBRIX 2 TIEERK 1 LY LIRO KRS W Z F-> TRV, 5 A
26 8 HETIHIEGL DE NS ERZEIT/INE D o7, L, TR SN2 H D 9 ALL
FEIXIE O D ENREL 2D | EERENPRKE S RDIHEMDB A LTz, FBRX 1 THIRTE MR LT

BHUBEIZITINARDOIE G S E N REL 2D | FRROMIZ 7R LTz,

PRAA 77— IZ I\ T, FEBRIX 2 CITIREEREN 3 A D 7 BT THE#IT L7, EBR
X 1 & RERICE ZRIVEERI OB AE e K 2 ) L2 B A BT L7 BRI L Tz 2
EMD | INEERIBZ I OINE I TR EHESR STz, BT L2 ER & IR SR o8 (k03
[FIRFIZ e p H STz > TIET DRBUTFERIX 1 LR LT Tho7, ZHITIRITAF L Tl
ZHTURMTORMRIEBS KO T 30 £ COMMICEEENH D Z L ERB L TWND,DED,
KR 20°CRIEOEREE T ClL, & TOREIBIT~m»0T, INEER OB & W ki
DEEBFEET 2D EEZOLND, ERX 1 BLOFERK 2 OIBITRMAIIZZNZH 9 H
BLOS HLIZFEDLV IR0 oo, FBRX 1 TliE 1 A, FEBRX 2 TIIERKETRO 3 A%
T TR IR S L7z, RTINS EROMEIT & & BT GSI AL, A7 A FRLES
THHTZAFT VA= 17 (E2)B LT A b 2T 1 /(T D I i O i & < #EF &
HU 5 (Chiba et al. 2005; Utoh et al. 2005; Utoh etal. 2013), LU, B{T#IHA2 & %22 ) Tl GSI
DRI TICHEN, B2 BEX T OMHFRES SBMIZIET UL TRVMEIZZR 2 Z L@ ST
W, ZOXIICAETIE, IPROREE AT v A RRVEVEARITEZICEFRL TS Z L
DR ENTEY, IBTIRRICH D AFEIREHE L 7B ERAICE L ThWRneE B 6 b,
Flo, AL FERRICONESERITET T 200N E Z 520 N7 7 7R - HE 1997)F &
Ut~ /3(Shiraishi et al. 2005) TlZ, BITIBFEIC & 2 IIREMIL 2 FF ORI A VT v e 5 21T - T
H AT L SN2V Z ERRE SN TN D, & BICIEEO =R > 7 X Tk, BIriak
2D 4 ANDRNVE L FEGIZ L DAE BRI L5 6 . R ~OFFEILATRETH 5 13,
ZHEERFS KO LS 13D TRV MR 2 77§ #75 (Chai et al. 2010)3H %, Zh b O#EE G D
FTHARBEORNVE L FELHIZLDEATIE, IMTRERICHLMEAEZRS ZEBEELVWEEX
bivd, BERIFHIT2HFEE LD G RAEDOINEZF > TV I 700 pm 28 2 72IA HEL L
7= (Fig. 4), Z15H O KEPFIT Utoh et al. (2003) DOWMENHE 25 &5 ZRINEERM H 5 T
BBEBHIC > TWD EEXBND, Lol 2 b OINIMFHIBILIC B ) CiliEkds L OWR
PER &V o T NEREBRBE N B RN EERINC B L T, BE L ITR 2D ThoTe, Fiz.
RIEE OB DOIFIL, SRS T CTITINORL 23T 72 2 F¥{# % 77 97 (Utoh et al. 2003)
23, JIFE 750~800 um DIFEFLE L= & T ABKRPREWIREETH D | MERFIBIZEICB N T
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EOBENIMR TE /20 o7z, 7272 L. Utohetal. (2003)IC L 2 & TlX, & = RIPFHEREIB L O
EBEBHOINIR LT FEHICE>TELNEZLDOTHY . AEBRO L 5 ICHERET TEL
NTEbDERXRRLREETRT I ENBILNTTD, BERIFTH DLW CXxZehoTz,
PEoZ et MEZBIL CTIidaEk 2 FH O35k 3 0 L0 bBEHIFAE  THL 2
TGS E S CBITHIRAE W Z L B EICH WD EM E L TERL TV D EEX 6D,
T, BR2EHOPTYH 5 HB X U6 AL, GSIF L OUIEE, IIREA T — 2 WO IR/
FROETIZIEW TR D /N S < R DY LR i O RBE TV EITEIT T 5 720 i v
DRERET AR E LT b L T D LR S L,

TR 3 AER L, AL 2 FH L D LR THI O EHbE L OGS BMERWEF R H Y . S5
WZIZIR DO RAUL L WO e A D AR & B O N DBIR N E 72, T HITMEIC K 2 i~ D5
B2 e o T2 8 REBRICH W IZHEACEY 2R 27.4 cm) DEENIARH TH - 7=, LA (2019)1.
WP PN SGERIARIER L s W TARTE D ZETA M (R RAY 9em)’ 2~5 HEIZREL . £ OEOKITIE
BRA 25 em ICEETHZEEMEL TS, O DFRAPETHEICEIIME Sd 6~9 A
(Kurogietal. 2012)IZ7 k. L 72 & B 24U, A 1k EHEHIS AL D, E£72. KBRIB T 1k CHEIE S
e 28em, HEIZERE 27em ($5 20002 ET 5 2 EAHE SN TE D, RERICHWZHAIX
FHEENINOORELIZE-KTHZ DM ImEHNESN, 2915 &, KEROE
B2 AEEITHEE 2 C. B3 FERITHE I M E VD Z L1225, ITEORE T, WY T
SO~ 7 T T 5 2~5 5k CH —IRINEE R, 2~4 5% CTH _IRIFH BRI O K213 7o
725 T b (Kawazu et al. 2015), AREBRIIAFT R T Th W BAMICHET 5 Z L 1XTE RV,
4~5 DRI Z O FEII O ATRRIEIT R E TE RN & h . B 3 4 B HEER 3 %)
Zrhn & U CREBE S eV SR 5 2 LIXTE A, £, B3 FEH OO AR L AD
NDHBIBITFROMIZ, B 3 FHBLORHFEOFRBEKRPES BB LTS AREE LS X5
iz, FBEEETICHIT D AFEOIIEEI A LT B EWRIT S 2001; JEITH 2003)F 7213k
R 6°C% EHIMRH 9 % (Utohetal. 2013) Z & THE Z 5, F 7= B TI1Z/KIE 20°CAF3L Tt Z % (Chiba
et al. 2005; Utoh et al. 2005; FRE(AR M) « YEIT 2011)2%, BfTZ 5| & 2 T IEMERKIEB L OZ D
HIFNZ OWTIEB 2T STV R, 385K 3 4 B O IR ITETE) B /KR 20°CARTH T g L
T e, PIRREVEE 2 6 TR TAE I WBREE T CL iR L Ch 2 IR SR & & I FHER?
L7e 2 & DAEFHIR DI EI B A RIE LI ATREMERZ 2 b b, 07D, JIEERI N LT
U7 AR CIRRREAMN L Z & 72 W IEAITIE, KR 20°CRIE CRITZ MBI+ 2 o Tixin <, T
HTHRADETE 1 EERIEFEILEL Ty M2 LBMETHD Z ERHRINT, 5%,
AROBITE S SR MRt 2RET2 & L blc, Bk 2 FHICRTZRER L 7-AxH
W, B 3 OAEFEE M AT 9 2 TRV B & L Cofifix R 5 2 &3 E
BETHD,

HEZHRWTIE, BICGSI N ER L7210 HEEHAD 11 AEZBRWTETOH TEK 2 FHO
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