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Abstract

In order to assess the reproductive property of American shad Alosa sapidissima in the reproduc-
tive cycle, the biological indexes, oocyte development, the patterns of oogenesis, spawning season
and fecundity were studied by applying histologic technology, ecology and quantitative trait me-
thod. The result showed that the development of ovary and testis was divided into six stages, re-
spectively; in addition, the oogenesis and spermatogenesis could be divided into six phases, re-
spectively; at least two distinct batches of vitellogenic oocytes were found in American shad ova-
ries at different development stage, and in mature ovaries, there were two additional modes of
oocytes present, indicating that this species is a group synchronized multiple batch spawners.
During the gonadal development, the mean GSI for females and males remained a high level from
April to June for 2016, and a maximum was reached in May (29.24% * 3.84% for female and
8.06% * 1.19% for male), suggesting that the reproduction periods occurred from April to June.
The HIS of females displayed a sharp increase was observed from January to March, with peak
values occurring in March (2.05% #* 0.05%). The HIS of males exhibited a fast fall from January to
June, and the lowest in June (0.93% % 0.1%). The estimated values of batch fecundity varied wide-
ly from 69,033.99 to 414,184.28 eggs per fish (mean = 304,251.71 * 61,293.27). The relative batch
fecundity ranged from 71.38 to 395.38 oocytes g 1 body weight (mean = 254.44 % 49.11). In a
word, American shad belongs to the non-synchronized multiple batch spawner, and the breeding
season is from April to June. Its fecundity is low and the breeding period is long.
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oA FHE A ER . GRRYE, EHMIPEREN6H, BEKEMN6H: WIBENRARNESS
. NEYRAR RIS, KIFRERIS N6 RIBRERARNESER LWL,
BT RES N FRKEMBRNIFEFZOEHERHMLETARKEN M4, BWREsH
EUHEK “XER” HRFLMETZINRENIRS FSRE ., EHERHR TSRS, HilsEatiR
BE(GSDNEA~6 A R RFE R AT, BRFEEHITESH (HM: 29.24% + 3.84%, H#f: 8.06% +
1.19%), &R T R W EEFT EERAER4~6 A 4. H20165E1 3 23 A , M FF A EL (HIS) Bz i,
HAE3AFABAME(2.05% + 0.05%). MHERE20165E1H 367, FEBHOHEEE, 76 AERILIE
(0.93% + 0.1%), L THFEERBEREIBEP RESEENAEEER. BHE(CHEEEBIAR &
K, RIHBSGSERUIITES . L% EE /1°869,033.99%i~414,184.285i (F35304,251.71 +
61,293.27), FXTEFHI1871.38%L/g~395.38%L/g (F14254.44 £ 49.11%/g). 4F LFTiR, FEINEH=5H
KA B TIRFAPRIKZIIRE, EEMFEEN4~6H, HEBK, THEHHRK.
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SRR SR A TE KRR, T B OIE RIR B SRR AL BRI A RS A R I — Pl I
X, FERMREEA RS EENEA, R A EE S, RS TR E. BRI,
B PR ) B SR A G T . SR TR R T BT 1 B 08 55 A DR JRE 136 I8 T A 7R (PR
HAE BRI E R T W) 10 2 RS 44 P 1] 2] W10k 2 KR T 7K 2 £ 2K B [ T [ 45 84 72
W, FCET R 0, T 2 BOE IR K I R 1 S 1 R R B R R R, U B 1
G077, T ELAE [ A5 7= 0 1 2 T )20 722 B £ 24 B K I 2] [3] [4]. DRLML, 4T T M#Zemie
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KBTS, S TIRN TR R S AR &M E R B CHE,

F VGt (Alosa sapidissima) X 44 F PN, S J& T8 ¥ H (Clupeiformes). £} (Clupeidae). 74 fiff J&
(Alosa), BB BN W KR = 00, FEE IR EINR TR R KPR
T S 7 B 2 TRz 3 in . A8 W g Eh g 2 B K N AR rE i A X 3K 5] [6] [7] [8], 5 Efil(Tenualosa
reevesii) [ JE AN FIF, FA AL =00 2 1, TEARRIE PSR S5 28 5 v (5 -2 /R ABL, AL
EREFRMME . AL ERJLTER, FERREM ARSI TE, HIFEMR LA H SR RA, CEm
NRE A TRAKARZ — HAT, EHNINT RPN R HRER 2, MR K E 9] [10] [11]. %
BAEM[12] [13]. BHSERAE14]. BERMES] [16]. AKEFME[17] (18] BEZFEE[19] [20] K& iH AL
AEBR21)5 7 THRET 7RG T o XS 5% AR BTA R I J7 TR T/, A 2 56 388 Tk 58 i 1) 44 i
MR E . BT PONEA . RIS A R O AT, BAE T A SE N i BB S, Tk
— 0 = A58 35 S YN A B A ) SRR R AN BORE, S I 1) 0 s R R AL . N TS T R O AR
BETHRR I 2%

2. RS EZE
2.1. FERE

AR [ A SN 10 224 1 FRFE 2250 Ba A I, 775 55 Nt 2 BT B I8 B B[ 9] [22]. A FUAR
I A5 ik K AU g, BEALGE B S8 i i 55 1. (3 ) PE A o0 R, T s KK Je it AT
T, HRN 68 x 21 x 1.5 m’, 354000 . 2015 4F 10 H % 2016 4F 9 H IEVL I35 b 4R 77 bt 2 otk 47
FYNERFE o AU, B H BEALIGIN 24 ok th, JORAESEM N 288 B2, bt 164 BB, HEfh 124 E.
KAEUEL N e e H B R (K H 6 cm).  HAE] 43000 2 # R 4K (Standard length, SL). 4> (Total length,
TL).#x 5 (Body weight, BW). P I E(Visceral weight, VW), JIF & (Liver weight, LW)F114: if # (Gonad weight,
GW), KEZREHE] 1 mm, HEERHR 0.1 g FFFEI: SHEN A IR BT I, AR5 3 7(8:00,
12:00, 18:00), HAMFRFAAKIRAALILE 1, HMEAIEHITE 5.5~7.5 mg/L, pH 7.5~8.0, &&= 7E 0.05 mg/L
LR, BRI, e, A MSIRRK 15, FIRRKRNE TS E. B L IE A5 1 T K.
H 5 i # A =) 3 il % A 1A kL(7:00, 11:00, 17:00).
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Figure 1. The water temperature change during the rearing period
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2.2. MRRELYH

SRR EMELE, Tk BHIFIEEE, SRR, BIUIRCGE MRS, F AR Eh K e e SL R
BT 4%Z BRI 24 h, SRJGHEN TO0% MRS ORAF (B SR 00 25 4 F o SEIG RS, K PEIRREAE I 2
P Ao P 7K B B R A s A3, 32 F LeiCa RM2265 #6435 000 WLiEAT 4L V) A, V) & 6~10 um,
H.E 4ett, FER e /7, NIKON YS100 s F Mg, MR 218 Roomiani Xt =it Tenualosa
ilisha [0 7 ARAE[23] o

23. EEFYH

LT FEAKRR VIR R B OCRIAE . AT I B IV, vV ORANME, B ATT DU E
TEHEN . 4, e DL G R BEREREANMAAS [F) A 0 1A Ts S B0RR N . SN 258 3 = R A
T HRFEE GSI (gonadosomatic index). AFA&LEL HIS (hepatosomatic index) A Lt K (Fulton’s condition
factor) = NS HORBHT IR [24]. HAKXWF: GSI=100 x (GW/BW), HIS =100 x (LW/BW), K =100 x
(BW/SL3), M GW MR EE, BW NEAKMIAE, LW NHEEE, SL vfAAK.

2.4. FTHRRE

SO fi = GRS TR (16 A B 2 B DA B4R 1) 20 A SR T [24] [25] B H BE LR HUZE /D 6 2% W £21 f1) B 53047 90
PRI, FLIGEEUREAS 90 JRME A, ARG 1K 5N A SRS FH 10% VAR /R Sy bk ] s, i [ S0 = gk 47
B VeHON E[E R RO MR 48 (Leica EZ4 HD) FXFURRIEEAT 20 B TAF, B 24045 (Olympus BX51
Tokyo, Japan)i 4718, #RJ5 ] Image-Proplus X fF%f R4 AT I & . B M ZE/DIIE 1000 K50,

2.5. A

IRE— e FEn IV 1, STEDFREEN S E R A R 0.1 g), 1ENEFE WA R T IR ON E ST,
SIS RT S A S SR EEATLEGES 40 R SR A S FREL 1~5 g, DL 10% 4R /R S AR[E &, 4 0] S2 56 = 5
Panhwar 50 78 = 0, URERZIAE < 125 um /& T 008 AR B A7 BB BY, 125~250 um JEVEFEL, ONER4NAD
HAZE > 250 um JE TUNSE AL RN ER[26]. BRIML, ANSZIG T FrE BAR KT 250 um A 5P BE4N D 4= 350 i3t
T, SREE IR AT S Uk AL, I DL S AR S PR B

XTI E =1 SORkE x UREEE, AIXIRONE = AN RENE/ LN R,

2.6. RGO HT

Guit 43 MR SPSS 18.0 AT ALHE, SLER 45 LT IME + ArifEZE(Mean + SD), R Origin 8.0 #f4
HE47 AH O B I
3. &R
3.1. MR ELZ BRSENL

SN B LSS AFAE, N EAT 2 W, RIS AR, SR, R AR S v T R AN
NN . SEUNER B B E A R ONAR A ORI O B, OB R A AT, O SEJEVE R R, KB AR O
FRENUNERE, 50 I E AL B AR Ah . AR O ELANE IR . €03 A W AR MW %2 S B S RI) AA
5, IO SR E N 6 1.

BH BEREUN, REHAZR, AT SRR, PIRRASEE 0 HEMERE . 5P EL P = EDLON R
M E, HHEIREEE, 2 NREERE, BA BN 27]. K& R Bk, iy
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JAEIR B RR R IR I

SEIH PSR SE N, LSRR RR A5 R, S D0 R S P A S 4 R HE T, A
gife, RMH—JZIRA O E S, KPR M, AR TTRIE o 3 e, P w2
AFIGERL, BT PEFEEL GST N 1.91% (] 2(A)).

ST Op 5 2P 2T sk s, R HF 5 M . 50 SRR IR L 11 338 K, AN &0 T
KIR, iimkek, BER=/MF. S8 LT Wt siiiss, Shet, PR PSRRI 40/ 1 Rk,
ARG 78, PR % GSI N 6.33% (4 2(B)).

EIVH UPEEIR GBI A, HRmEWLE . HERE— Pk, 28K, JLTaisss
P o P BN SEAE A A /D B E S, OB PN S N A PR 22 T U, PR ET L, (HBRLAE EORGIE, RF
5, MEEPERR B GST N 16.81% (] 2(C)).

BV UPEMERE, REMEHEAR, BREG, KRR SRMERERERL. M. K,
WERE ORI 2, FEERTERTRE, Kimid. UVE NIRRT A RRFEME A, it
FAFLAL A B DRI Y, 38K S PR B i S A . SRR P48 £ GSI N 29.24% (] 2(D)).

SV B f5oR 5, SRS RIRIL, ARV E SRR K, Titia i, oy, SPEEITIREY,
Gz, BB, oS8R T LA IR L A Cu Rk Ir, I PEFE 2 GSI N 5.68% (&
2(E))o
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Figure 2. Morphological change of the ovary in Alosa sapidissima
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3.2. MR BREELA LN S 5y HA

BRI T AR 2 G L AR A LA A ZR T RO AR LI s e, A2 P B 2H
GURE RS, AT A SR AAEA R K BB B A THAM . AR B IR B, SEH i op S & 7
N 6 N

LRGP OIS A G T 2O IR B4R, 2 B IRR BRI «

L0 GIGN 5L AT e 300 B 5 1) R AR Bk N AR, RIVOR AR e i B BT A A AR IR AN A
JRATIZ TR B AHAR o A S0 0 O R 20 g T A et A A B A AN R I B LR B ek
LA, WIERZINERTE, JF TN S B AR AL R, AT AL 1~10 AT, AL TR
M%. TR E RS R, MRS KB, A S ILSRETE, T3 A Gt i R (s 3(A)).

10 IR AT O Bt NRZE I, HOESEEAR RRERIE, AR R K, 405 259
WEBRE . XM R BORTE, ARG E, U BRSNS L G R
PEALAE Gt BRAZA B BL, K80 0 R AR AL T2 A= S0 1T, 5K B0 O BRI A 41 5T S0 25 DB T
BEA B BGERTBL(E 3(B)), BEJEHOEEH ARG IR ZE R NG AL, R PIREIEUZ, A
TN RT DL G BN, LRI B S R L NS O BB SR B BL(E 3(0))e

A: TURARBR BRGNS B A C: IR AR BR BRI D: TV I AHBRRFAAN; B: VAR G REAH
Hi: F: VI RAHERREAIAL: CNS: BetafiiiZ BBt EPN: #ZA-4MaH: LPNS: #4-
SR CAS: FEBUEM: EVIT: FUWGRE R B LVIT: BN R
Bt; Mat: EAGE; AT: PI9I400E; POF: F=J50Pifl; A: phase II oocyte; B and C:
phase III oocyte; D: phase IV oocyte; E: phase V oocyte; F: phase VI oocyte; CNS: chroma-
tin nucleolar stage; EPN: early perinucleolus stage; LPNS: late perinucleolus stage; CAS:
cortical alveoli stage; EVIT: early vitellogenic stage; LVIT: late vitellogenic stage; Mat:
mature; AT: atretic follicle; POF: post-ovulatory follicle

Figure 3. Histological sections of the ovary in Alosa sapidissima
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IV IS Ab R AR A A O B A, B BN B TE TN, e 2 O B PR R Y], AR
PRARANBTIG R, O SR RORE TR [ 0 5 A 18, WA BT IR B IR R I S AR L, R R R
YW BB 78 0 BN AR BT, R O REHHE A B IO B R R B B TV AR B EE AR, K0y B BRI AL T
N BE N RN ARE ], A7 AR B O B O RR AR A YT, A Ak T IR 3(D))-

VONAR ZI R P SRR L TR K F . AME SR, ORI R . BRI
Ko AT AN SR BT RIANMLAIL 2. DR SEERECN TR I RR AR MR N, KB E R, SR
W, AR O ARG ROV R, SR, GIREA GG, RISHEON ISR G, )
S B VARG S b, VIR O REAR D CR DU S OR 2, /D T A TV IR AR 14 5 S O RE AR (1 3(E))

VI A GEERARIIAARA R, el 00, TGRS HARHERZE R, IS, ShEdie
A ER P H A SR AT R B R HE DR S R B e EE, E A DR RFAAIE S I A SR AL(EL 3(F)).

33. EMEEELAERESTEN

FNERORS o N, R S5 O AR RO AR AE, BRI RR . A L VR 2 RS AN R, 40 A SRR
AFRN o KGNV 2 RGN BEA . ARG AR B A RE 75, RN, TRk NN s,
SRS EHE o AR AN R I €, B B RIS EANTIAR . B, RS
it PR RS BB 73 8 6 AN

?ﬁlﬁﬁ FEEARAN, REUIZR, KA N CUS R0 3, A I —x.

I RS EIHEAR, AL@EWRae, BT RS, FRinr Wamm e, e Eds %
GSI jﬂ 0.89% (&1 4(A)).
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Figure 4. Morphological change of the testis in Alosa sapidissima
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M RS EARRF ARG N, AhRTHEE MUl L, TS GSI N 2.88% (K 4(B)).

BV B R EAREE— PR, BRI SCE K, AMREIUK A, BN, MR R
U GSI N 6.57% (K 4(C)).

BV R SABUARIRCOR, RN, SIEEAEE, KRR, BeFad, SR,
PREEBT WA AL A RS R, R PEFE L GST R 8.06% (] 4(D)).

55 VI RS ST AR 2240, SR H IURE 4, ARSI R ST AR AR T, LI MR GST A 5.49%
(K 4(E)).

3.4. KINEIERBAZF S H

S 5B — U AR, MEf AT S A0t 5 ANR BRI, R RYIM . WIS REANA . IR
FERRAA . A5 T AR 1o WIRHEVE A FHANM I R BB B A ANECR, RS S0 6 AN -

LRGSO S 2RS4 .

L ARS8 RS WIS BEA AR,  FHORRREOR, REDEEUIEE, oK, MBS, HE 36
WA, 4R G B (1] 5(A)).

IS R E 2 13, A ORI . TER /N B IR FER . HEFIRA B
JOREBEARML, VETRIERG R, EEASGH MR TR AR Y R W, 7R I 3 A 1 HE A B R AR AR
RPNEBEANNL . LR /N o [ (RRS 5 40 M A AR G IR GRS RS SE /)N, WERRVE SR, B2 M 5 AKE B
TR, BRI /N s o DA =R B 7S (1 5(B))o

218 YT

A: IRES# B IIDWH S, C: IVIKG#, D: VIHKIE: B: VDWKIE; PSC: W14
BEAHAR; SSC: IRZUFETEAMM; ST: KT 4UML; SZ: KT A:stage II testis; B: stage
testis; C: stage [V testis; D: stage V testis; E: stage VI testis; PSC: primary spermatocyte;
SSC: secondary spermatocyte; ST: spermatid; SZ: spermatids

Figure 5. Histological sections of the testis in Alosa sapidissima
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IV RS S RS/ s N 78 i sh RS (B 5(0))

VIR R S e A O, SRS TR (B 5(D)).

VI HiREE St HERE Ek EARIBLEE VI . i S RS S AR T AR AA R s HEH IR T, %
KBTI ZEYE, SaHLE 2 (K 5(B). it —B 4K, g Es) o s, 7~ —FEr
KHE o
3.5. ¥EFT

5 it 4 0 (GSST) s A B (HST) A B B2 (CF) I H AL LA 6. HIEIRT L, 2015 4F 10 H 3
12 A, MRS R GSIBCOATRE, B 2016 F 1 HIFAG, MR ) GSI PR, Hix & ESH
PUE 5 H(MEf: 29.24% + 3.84%, MEfa: 8.06% = 1.19%) (ANOVA, Tukey’s post hoc, P < 0.05). 6 H 1,
M £ AN 2 1) GST A FTFRAS, R RFFE SR, ZEPUEEICE] 7 A . B 8 H I Tdh, ErE GSI £/
Fr—EMKF(E 6(A))o

H 2015 4 10 A% 12 H, M) HIS ZE6n: B 2016 4 1 H# 3 A4y, HIS kg, H7E3
H 335 f KAH(2.05% + 0.05%) (ANOVA, Tukey’s post hoc, P < 0.05), 2 J& HIS B&A FEIK, (EA SRR EE
FIKEF—EE] 6 . H 7 IR, HIS FFAEFEAC; B 2015 45 10 HF| 12 H, #ifan) HIS I 7 &
WIME: B 2016 41 HEl 6 A, FEEPUHIEK, 756 HRIERAME0.93% + 0.1%), ZJaIFahgEE st
= (& 6(B)).

H 2015410 A% 12 A, Ml CF 28390, A 2016 45 1 AfmJres, Pesshn, HAE 2016 45
Fak B KA (MR 1.88% + 0.9%; HMEf: 1.65% + 0.02%) (ANOVA, Tukey’s post hoc, P <0.05), H 6 H
WIFEE TR, 9 A rtamE T 6(0)).

40 - 34
Wt A —e— i Female B
1 =~ llfi?h: Female
e 3 . =25 —— itk Male
X —m— [ Male X
530 <
~ O ~ O
SE 25 SE 27
% 2 e
i 2%
= 3 = 2
= & 15 4 = 3
#€3 3 1 A
o
g 10 - 5
6] et
5 0.5 1
0 - ] T T T T T T T T T 0
10112 ! 2 3 4 3 6 7 8 o 10 11 12 1 2 3 4 5 6 7 8 9
J 43 Month (2015-2016) A4 Month (2015-2016)
2.2 q "
—e— it £ Female C
5| —m—ifElE Male
~ g
\\j ‘g 1.8
o &
=g
2 E
214
@]
1.2
1 T T T T T T T T T T T "
10 11 12 1 2 3 4 5 6 7 8 9
H ¥ Month (2015-2016)

Figure 6. Monthly variations in gonadosomatic index (GSI), hepatosomatic index (HSI), and condition factor (CF) of female
and male American shad
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3.6. B

X 2015 4F 10 H-2016 4 9 H &S H v i) 56 Pl Op S50 7~ 1) R AR HEAT T IR (& 7). AT 50, A\ 2015
10 H 312016 42 H, RN RIL 7 INFES, SR IR R, B 3 A, 3k
PR35 GRARE— 2 0, eI SR B AR R 2R, BT 2 N, PO AR 40 il /3 A E 0.15~0.6 mm F10.7~1.2
mm HANEER . BEAKKE, BORKIEI IR — 0k & B8 B #HERGA T F-(1.2~1.8 mm), IXH]
KIE BA R I = 04T N R AEAE 4y 5. 6 =AMt B 7 A0 IHes, PRGN, OP S b pik
SRR R b . MBI R, SE PR UY S 4R AN TKE HH(E 7).
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Figure 7. Monthly size frequency distributions of oocytes for American shad October 2015 to September 2016
& 7. EMERDNESRZE 57 [E(2015.10~2016.9)

3.7. B¥EAH

THECT 30 IV S RO &, HAAK RN 40.5 2] 45.0 cm, {KELE 1.25+0.46 kg. HJH1, 4%t
ZHE 714 69,033.99 Ki~414,184.28 Fi(*F-15 304,251.71 + 61,293.27), HIXENE /174 71.38 Ki/g~395.38 Ki/g
(P15 254.44 + 49.11 Ki/g).

4. THe
LI E - ER ARG TS, MERIE SR TR, FREBURHACE B3 12 A4y, RUuLE
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fiff 1 PERRAL TR BERN B B 12 Ay )a, BEEREER B JOGREAR A, o v e e 2 B, 3
FUE 4~5 A0 iisE] 1 28.31%41 29.24%, 2 6 A FTEEAR Y 22.34, X Ui B 1 SEUHE ™ G211 A A4
I 4~6 Ay, HhEZERE 4~5 Apd. B 7 A0 ITeE, MEREBORERR, IHRFFESIRAKY. H
BT OL,  SEPNEVEIR A B o A AT B B B, B BHHAS S 7 H~12 A A 50 SRS,
TM2SAE 1 A An~6 H 4 At B B 2 R B A SR o 17 JH-a 2500 7= OF 285 o1 5 T 06 PR A I AR B — 8 17K —
HE 12 Atr, HEFE 23 A0 Itis, B8, Sl 7 1~3 0 mlAe2 58 P S 3 001 &
B ARSI E N . 2R 4~6 AW AR GRS 7K, PR OR g s R . T e Ao S
ZETATY IR ORFF I e PR /K 3 W] R 5 B BRI rh BN B B S BT % A0 AT A 9 2 O LK B RN O B RO AN
KRB, I N B R S ORI S WA R AR, S O A it A BRI IR A T ARG N B R B A s
o FEUNEEHG, SRERAHR AN ON AR R AR, AR OGN G R ARSI, HAREOT R R, XS
KVGVEFEE Hippoglossoides platessoides. RKVUVFEIEH Gadus morhua T 15 Cynoglossus semilaevis
Gtinthe WIRIEFEALL[28] [29] [30].

T P 56 W i 1 B P A A KA S SR L. 7 O RS MR R B PR AG, JRREE—EKP R 12 A
Bro B 1 HmIrs, MR ESGREE N, 175 3 Ah~5 Ak 2 EE Sk, 6 AR g. X
ULEH TR 3 H e RU AR s, —EIELEE] 6 Ay, BT, e R e ) R
XAT g5 L IN G ) B B BRI K. B A N RE 2 12 ARt 7R MEsh: BFEE 1A
WIFEE, FHEEOTMHEWEIC, 18 4~6 H B 7 RBARK, 408 A Ay S i 76 5 72 v B A Podie
BME I, WA AT BE R EVE AR R E M Re B T BRI SAT . ah, WA SR e 6 B LR
WY e A A BT = A B A RO B AT e S5 RS 1 IR A KB A 9R[30]. HHILTT i1, S i e 11 75 S5 56 A
WA & )R E R E T REIR KRR B2 5 7RSS S T R A KB i .

M £ 8 8 S AR AR A B AR S . I L ORISR, fE 8 A EIE T i/ME, ZEIREF
BOPR, HEBE L AM)E, I REI G, FEEEMRG M)A TigE. v ), FopdiRE2
12 A0, SR T8 I E ], Reed&Bg: mEFE 1 A0 HaRE SN, X5 — )7
UESE T S B2 S PN i B B £ IO B LN B . (R, R BN INsE SR U E SRR A, ORIUEIL 7S 2 B R B Ad
o JIAb, BEHEINCT R ) R S T e S A RIS IR K B R B R i A A FE R SRS A G, X
K TG ¥ SR B RN 28 NN /R 5 Solea senegalensis 75 %58 #A R A5 B AR 70 45 RARIFI[27] [31].

O S 42 M HC O BRI R R B AR DL T] 40 N =R . 58 4 [R]2E Y (synchronic), s 4 OF 5L ¥ O BELE i
HREEALE TAHE IR B, AEBEAENE s VRGBT B, RO —k: #8543 [7) 22 B (partial synchronic),
e 1 O 5L A A E P AP ERR AR LB AT AN R B AR U BELAN, A TR A AR g s rpod e — ks A
[F] 25 84 (asynchronic), s&4& 00 SN & A &R B R OPEIEM, MR A g e b el BA2 IR0, AR
FAZETT AR R K[32]. FEAH T AT, S UNEAN[R) & & B B OF S b 28 /05 WA A 1 A 5] % 7 IS A 1 B
BREfE, 10 HAEFFRG ARG OR T, EAAEEDRELT 3. 4 KENMHKIPEIAR, X508 565,
KR 5i(Solea solea) 5&PE R (Verasper moseri) % X &7z I\ fiFi(Macquaria colonorum) )= Gt X ALl [24]
[30] [33] [34]. 534t SRIMEONIE 4~6 A Igab T EoRAE, ORARs A RILHT i) “ X0, X R 3%
Al i) VA = R YRl N 3 i1 M i 2l A O R %/ B | S 1 2 /1] L O = e % 2 ]
HEDTEH A K, ESEMESEEE IR RS TUAEFRMRRL, HFREAGEHARELT,
FERE IS 18] N EAT B RN A AT REME

EHE IR I T Wb a0 S A AR B B G N AR RRE . Kurita 255 K VEEEE Clupea harengus 1%
VAR R, HAIKT R /108 331 + 61~195 + 31 Fi/g [35]. Narejo Z5xt =il Tenualosa ilisha W7
B, 4K 20.1~40.8 cm [F3E M, HZ5H 111k 5] 64,608~1,153,383 Ki[36]. Panhwar R EH, K
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9 21.0~35.0 cm ) = it 58 711551 87,267~614,482 Ki[26]. S B R KILHHT 7K, 4K N 40~45 cm
e, ZaXHPRopRia®] 108.1 Jiki, AHXTMROFEIER] 37.7 Jiki[37]. fEARFFLH, 0k THRKIEREHA
40.5 ¥ 45.0 cm [F13E M, HAXTELE T8 69,033.99 Ki~414,184.28 Fi(*F-15 304,251.71 + 61,293.27), X}
BHH 1104 71.38 Bi/g~395.38 Fi/g (V1) 254.44 + 49.11 Ki/g). WU, SEIMAH L BTG S AR, X 0] 5 Fh A
ZES M ARSI 9, FAh, SN BEAER I IR42 A 3.09 £ 0.08 mm, YPARE T 6k, A ARAE T
FEHR o AR EA L Z A LA TS 28, BT LRI B M Bl 77

5. &t

LR PR, RPN — AR AR TR K R S, AR O SN TR/ B B B AE AN R, W
SNt O A FRLAE N 6 DL JE T ARFERE T IR, SR Y 18°C~22°C, FIHM
TENA~6 A, BT AIG, POAT N TR, KRR, FREIRK

EHEWH

5 I JE N R ST O H (Q51201611) 5 H S 4 24 7 4 A WF BE B & AR B BTl 55 9% L
(20603022015005); VL7 E K KILIHE a2 TREERBE I OB F A(BM2013012)3L [ 51 8 .
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