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Annual changes in the gonadal development of the common Japanese conger,
Conger myriaster, under rearing conditions -1

Effects of rearing water temperature on the annual changes of gonadal development
Naotaka NAKAMURA?, Satoshi SEGAWA? and Keitaro KATO'

The common Japanese conger, Conger myriaster, is one of the most important fisheries
resources in Japan. However, the catch of the common Japanese conger has decreased by
nearly 80% over the past 25 years, and the early establishment of aquaculture and seedling
production technology is required. In order to conduct the first stage of seedling
production, egg collection, it is necessary to understand the maturation mechanism of the
common Japanese conger, but there are still many unknowns, both in the wild and in
captivity. To date, there have been no comparative studies of the interannual changes in
the common Japanese conger gonads under different rearing conditions. In this study, we
investigated the effects of different rearing water temperatures on the annual changes in
the gonadal development. The fish were reared in an environment where the annual water
temperature varied from 8.0 to 24.4°C (16.1 £ 5.0°C) and 8.5 to 19.5°C (13.9 + 2.9°C)
were designated as group 1 and 2, respectively. The GSI and egg diameter of females in
group 1 increased until July, when the water temperature did not exceed 20°C. From
August onward, the GSI and egg diameter decreased rapidly when the water temperature
exceeded 20°C. In group 2, the GSI and egg diameter increased in August, when the water
temperature did not exceed 20°C. In group 2, GSI and egg diameter increased in August
and were significantly higher than in group 1 in September and October. The GSI of males

was higher in the group 1 at most of the time except for the period of advanced regression.
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These results indicate that low water temperatures of less than 20°C in rearing condition
lead to more advanced maturity in both males and females. However, water temperatures
not exceeding 20°C per year were thought to suppress ovarian regression and cause large

individual variation in maturity.
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Table 1. Number of sample fish, body weight and total length in group 1 and 2 (mean % SD)
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Sampling month Sex N;rr;ik:]r Body(;eight TOt?L:;gth Sampling month Sex Nol;r?i:ir Body(;;eight TOt?L::;gth
warch 2013 TS0 Tonus asoxoy  Mwehaoid TUES o TN aaxin
e L T L I T
s e S WEE o Esi o, Rk 3 Srw wiras
swe 203 RS S Tns  aexos M IR0 TRL Mo g
aoots e 0 TN Boigo e e o RTR eIl
August, 2013 FeMn;laele g ?ggigz‘ iingg September, 2014 F'(\e/ln;Ie;Ie : ?g}i?g iggi;ﬁ
September, 2013 "o 8 I8 OL8 4% october, 2014 Fomae 5 428781 662 18
oo tos Tyt ] WS MEZ o, e S @z i
November, 2013 FeMrzlaele g 319245112136 iigigg December, 2014 F'(\e/lrglaele g ‘1'114%115010 Zggi:g
b e WEE WA g Rk 3 BEus sozds
s e § I MIESE g T 1 Wzm e
February, 2014 Fsllrr;laele g 412294111378 iggigg March, 2015 F:/Irzlaele i ?ggzzg ig?i?;

+ +
wercn 014 YRS 5 “a's spa il

PR D —FBIL 10% T HER L~ U > CTEER ., BIEIZEW T 7 0 JITEHAL, 378 h—AT
4 um DIES ORI ZER LT, ~~ b2 Uy« =AY il Uiz, et L7I-/i%kY)
R AEBEE TR L, JIORRAT — V&R Lz, BB AT — Y OPEIX Utoh et al. (2003)
DA BBIATO, AW, BRI, B —ROREEERI . 55 T IRONTEERI. 5 =N EE BRI B
FONRITHID 6 AT — VI Lic, MR TN Tl b REMHEATZIR D 2 7 — V% Z OfE 1k
DIRAAT— & L=, GIFNOIFERIaEAS 50 MIChi7= 72 WiEE X2 TRz 82 L, Ui
PIZ 53 72 B D SRR A3 R C & 723551% S0 UL oI A8l U7, BAMEE CRIZE L72BRIC
IROWNERBREE A AIET 572 E L CIERICEA L TV W2 ERHRTE LD EBITINE LT
LT, B TE OO 5 6 20%LL EDOIIANIRIT L COTBERITIRITHIO AR & L, 3B{T LT
WIZIIDOEIGIZ Lo TGRITHR 20~30%. IBITH 30~40%. IBITH 40~50%, BT 50%LL Lo
4 BeBEIZ o0 1 TR TIRRE A2 X LTz,

FERIX 2 (Group 2)

W N CHiE S vio~ 7 F IHEfRZ 2013 45 4 HITHEA L, ARFKPENF LIS (L SEBR 12U
B LT, ZOMICFERX 1 OftEa & KO 2 52 1 FRFETF L2b 0 EK2HER) &
R AT, SRR AT FERRIX 1 L REED = v 7 U — R KRS R TINEA L, R O fE K
IRA% 8.5~19.5C (F#)13.9+2.9°C) ORETHE Lz, V7V 7 Lz, AEES LW
2% Table 1 [T LTz, 7Y 713201493 AH 20153 HETERX 1 LFELED
W7oz, B, 4 AV 7Y o 713 FE R Lo 72,



WTRABFR 23 5 (2023)

Wt T

FERIX 1 & FEBRIX 2 TIXFA UL 2 FFH O A L 1TV 2, FELFEKELR LD, 20
TORBEMICHRT A Z LI TERVND LRV, ZOoDERROMEROEDHZDO &
D& LT, GSI BRUIMRIZOWT, HEaHENTY 7 k IMP10 (SAS Insutitute) % T Student
Dt BOEIZ LD SRR 1 L FERIX 2 L O THEAEZRIE LTz, &R OBEIT S TR EHAT
Rz Tm LTz,

i A

1) i

GSI

ER OB AR 200C A B A 72 ERRIX 1 Tl 6 HE TIIKIRD LA & & b7 GSIiTth
B/ N SUVEERZO T EHEAMK L (Fig. 1), KB 22°CLL R 2 7 AICIHEERZAEN
KbE< o2 b D00, ZOHAPFERTRAD GSI (13.5+£7.5%) Zon Lz, KESEMTHRD
m< 2o 7e 8 HUABRIL GSI AR T L7z, 7 AlCm KR ERo T ERAS GSI OIKT & &
HITNEL o TV o7z, 9 HEIKRIX 11 A £ TIRIEMIE O CHEA, Z OHIRIAER T b/h S
W GSI 2R L7z, KBS 16FCETTFAD 12 H LFRIZFE O GSI 25E-C I8 LT < i
LTz,

EROEBE KRN 20CE B oo T2 EBRX 2 Tk, FEBRIX 1 & RERICKIRD ERICHES T
6 H F CTITE#p/ N SWEEHER 220 £ £45: H GSI 288 Kk L7 (Fig. 1), KiEMN 16CE TEATS
7RI EREREFEENRKE 720 GSIBDOT DI FR-272b 0D 17CEB AT 8 AIZIZE 5
WZHEI L T2 O A PFERMTHRARD GSI (15.2+7.6%) L7eo7-, 7=, 3 ANG 8 AL TORIT
T ZHODFEBRXMTO GSIIZAHEZIT 2D o7z, FERTKENRSE 2D 9 il THE
BRIX 2 O GSLILEVMEAHERE S 41, 10 A LIRS R 224 OV GST &I L& | 12
HUBEIZIZIERIT N & 72572, FEBRIX 1 TiE 8 A LIFEEIIC GSI ME T Lzdickf L, FEBRX 2
TIXGSIIZ 9 AETEVMELZMER L7ZOBIIR T L7z, 9 HB XU 10 AIZiZ =2 D ERX
FICHEREEND -7z,



BB S T2 BT D~ 7 T AAGEMR O HEL -1
AEFEIR D JAFE AV KA E TR B /KR 0D 528

—Group 1
" I\W ......... Groupz
Y

M

25

N
o

Temperature (°C)
[ERY
(0]

=
o

25

-@-Group 1

20 -O-Group2 [

15
10 1
5 \\ r

0

GSI(%)

y
-

M A M J J A S (0} N D J F M A
Fig. 1. Changes in water temperature and gonad-somatic index (GSI) of
females 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).
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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).
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Fig. 3. Monthly changes in oocyte

40% diameter composition (%) in Group 1.
20% Oocyte diameter compositions of each

individual were stacked and summed by
0%

- month.
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Fig. 4. Monthly changes in oocyte
40% diameter composition (%) in Group 2.
20% Oocyte diameter compositions of each
individual were stacked and summed by
0% month.
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Fig. 5. Oocyte maturity stages in Group 1 and 2. @, Group 1; (), Group 2; TY, tertiary
yolk globule stage; SY., secondary yolk globule stage; PY, primary yolk globule stage;
OD, 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%.
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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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—HT, FBRX 1 BLOERKX 2 & HITKIERAFREL TS 11 A3 1 HIZHT TE GSIR
KV MEZ 7R L7z, Utoh et al. (2013)i%. 10°CAH>5 20°COKIRT 1.5 EFE Lz~ 7 F 2 & KIEMN
RCETTFHLE L ZIZEBIZ6CIZETTIFTS » AMMERIE, 10CICHIET 25 2 & T 1 ER
TIEHDINHRVELEETHZ < PIISED Z LITKP LTV D, ZOfERIE, KIED TR
MARFBRD KL 912 GST #K T SE 57200 T2, S ko TIlEE K& BT D L %
RLTWD, 55T, 10°CRITE DIRKIRAS~ 7 F D A RIE T B OV CREIC G
LHWEDRD D,

R OFEKREEZ 20CLL FIZT 5 Z LIC KV EESRME T O~ 7 F T IV CTINHIIOIRTT
PN U E LV EITS L 2 M TE L, LavL, WTRORBRKIZEB W TS 7 121X GSI
BROIRROIF /NS I ERPHBL LTz, FERX 2 128125 20 X 9 el RO S A 48
B DL 1FTE A EOEERPEDIES D VIEMERI Th o7, £, 6 HETOIERK 2 Tl
F—WINEERIILL T DI 2 FF oK Losn 2o dz, 2O Z £, 26 ORI HEA
TEONDNBAT LT Z LI K VRIS D W TR L. IR O IFRERIIA AN R > 7o 720 Z D K 9 12/
SWIIRZRLIZAREMENEZE 2 b D, O T T F I F— I —ELTEINTS:E2x 00
TV, IHAEOFRICE VB RET O~ T F TIXEKEFEINT 5 2 E R ARETH D & S
Tk (Utohetal. 2005), S EIOFERILIZNICFE LRV EDTH o7, 7 HLUFED 20CLL Lo
AIRDIBENTZEBRIX 1 Tl 8 HIZ72 D LA 28142 L7o 2T oMK TIRRITBITIN D R
TE, ZNURIEHORAT 2 Z e bnrotc, — AT, FEHZELT 20CEA R0 o7 %E
BRIX 2 Tl b/AKENEL 25 9 BICIBITL TV A INEEFSMERN 1 BOAERTX7Z, Z0D

b
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FERX T 10 ABREIZ, 1A EDH TIRIT L2, & 5 W IZIHMERBILLET O AR 72 I0 % RO {#
TR & B = RIS BRI D38 38 U 72 N & RO IR O i 5 8 RIRFIZAAAE LT, A RIOFE R & Rl F &
TO~7F THEIZIBWTIE 20CH IO KIEIBITZ 5| & 234 & LTV DR EDOHE (Chiba et
al. 2005; Utoh et al. 2005; FRE(HR ) « $EIL 2010 HE 25 & ARIOERX 2 1BV TRLAL
722D X O IR FE D B biE 20°CLL T KRBT EIHI L2 LItk b b0 LB B
%o DFEY ., 20C% FED 6 HICITEIH - 72IREE TREAHEA TW =23, 7 AIZ72 0 KR
20°CITED AT DN T—EOEKRDIREIF N IBIT LAaD 7=, 8 AN D 9 HIZHIT TKIBR I H I
20CITED & BT LRl o 1o BRERIN 2 & SR DO RET S HIZEATZD, —HOETIEI T
T AEA Tz, 10 A BIBRITKIE DS B OMR T LIgD 772D, T OREATIRIT L TW 7RI
BONE b OEROIIEITIRIT T2 2 <, ZOHLE RIVRIERIOEERIT LB XD
hb,

BRI TO~T FITOREICE N UL TNEA TR Z RV TIE E A E ORI TERRK 2
DFNERX 1 L0 GSI @< iodz, £z, TR TIRMEL X8R0 slkBAO ©— 7 &3
Z T ARNVIRIAE DK & 2p kST L1370 dz, ~ T T AHEOIBITIX 15°CTR Z 5 (FiE ()
H) - 3L 2011) £BFEZXHNTEY | SRIOFMERTHENTHOERXIZIHENTS 15CE THES S
A7V o7 ETIEGSI BEHE R LTV, 6 A7 15C%E LA & GSIME T L
TEY, ~7FAMEOBTICET 2 2 E TORE L HGRT DR E o7,

SRIOFERND . FERETO~TF BN CIFABEKEE 20CLLTFIZT5Z &2k~ T
MEEHHTH GSIZm< T2 &N TE, MEICBEL TIINED 20CLL LOBRERET LY
HbRELTHIENTE, AR T — V2 E = RINEKM E THD DL Z LN AR TH DL Z &
Wbpoilz, W~ 7 - THETITIRITIZ 20CLL EOKIBERNMETH Y | JAFE O F KR 20°C
Z EIE S 720 BREE T — 3 OEEIZ B W CIRATHE & TUICERRNEA T2 F £ OARIEIZ 72 5 AT HE
bbb D enbmnole, AEITMBICKREREZRLF =2 H WD Z Lo b RIS Shuk
ANEATEFFORECEMMAT T2 LB~ TFIED X ) R EBEE 5 X2 D250 T
FIFRATHY, SBBHTILENDD, LidVi, BIEDOL Z AL, MBERETO~7 7 H12
BOTIE 20CUL T TRBET A Z LI X VN TN THREE L VTS E5 2 LN AHETH
V. ATHIZRRBGEEZIT 5 DICHE L TW\WD 2 &AL ST,
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