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FRIEREBME R & H AL

B

PREREMET

KET, FAEME, TTE, HER

(TR HEVE B, W T3 315211)

WE: JEERAREOUERLFAERLSUHLEABREIKTIN AR, AHERXRA4L
LY R SR Ao B K %% Bk (Elisa), MARFALHTREWERL L INE X FHEMM
FHMXEEREZNEAFETMN, o R R R B(GSD. I E 48 (HSD)Fe L% &
CRHSMBRABTHXRZ. BRET, FAREREIRTTLETRA, RANELE —xt
ST EREM. WABAEL—F MK E ZIH, 333%EKFHEIVH, 12A—%
FIAMAMBA2B3RMENY, SAXAELXFEIVH, 4A WL VHIF I, SAH
FMERIFEHNKEHIVE . REFLERE N A, TUAEE BN E, IVHEE N
AT, BEAXFERRTIE, WBERAR, TABRAH20% MR L 5 R #H, HA
HRAOEN, SHEHAE, BT oM R AN I &GSIE % 0.19%~12.89%, HSIX
0.97%~2.30%, CF#2.30~3.08 g/cm’®, # 4 # GSI} 0.08%~2.62%, HSI{H % 0.73%~1.83%,
CF%2.11~2.80 g/em’, GSIE 72 VI B 35 3| 5k A, HSIFCFE N FIVH 3k 288, M i
Vb M — B2 (E,) B 4 & 3k KT 4 23.27~59.13 pg/mL, #f % 15.90~36.20 pg/mL, M @ By £
B (T)% 14.57~68.67 nmol/L, # # # T 18.62~66.49 nmol/L, E,XF 5HSIE £ § % F 4
KXKF, TREAKFEGSMEEN R FEM XX R ARKN, REDFYUHREELZ

CEOREMIWENXTENMR, TEATHFEREERETHWEZHT

KB 4ReE; MRAE, MEXEERE
FESES:Q579.1; S917.4

1025 1 A2 B TR 3 32 TG P 28 R I A T 5
W, AT N T B — R — MR A2
U, M (B B S RS N B2
WA RRK AL A P AR W A DR SR (T) W)
BRI T M1k, 2 3E I8 BRI
FIPERE, L, BFIEE, T m i AR fbn] L&
I 5 48 AR R PR B & B RIRAS B AT E N A X
VI 22 0 28 B PR [ i R T Je 1 A SR e

R B8 (Pampus argenteus)F J& T 1 H (Perci-
formes) . #53V. H (Stromateoidei). #8F}(Stroma-
teidae) . #8J& (Pampus), J&—MEA B SLTFEM
H B PR, A7 R 7 [ 4R 60 Y B A 9 IR
HEIRWT TR S, I, R R AR
NTHFMEFMITEN TAE, 24, BNIXET
FRERR O IE FEAE PR E SR AR
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eI, FLRERESM289E, Hh 154,
MEfa 135 . AR 3.13~288.78 g, 4.9~
19.4 cm, SLH R E MK K IR, #
M 1/3 AR =T+ 1/3 8 +1/3 8 5 D
(Scomberomorus niphonius) .5 22 L 2 1 H LAY H
Tl AR R, H 44, JAAFEKIR15.7~29.2 °C.
pH 8.0~8.3. #h16~26,

1.2 SEWFIE

Ao 7 Aok AR e s IR W1 20 W5
FAE R N ER, EEMERATEARR LR
ARECRE, FREE S 1 mLJG B 1 5 4% LR i ik
B, 4 °CF##4~6 h, 3000 r/min#.0>20 min
JaBC LR M, SRJ5 SRR s T ok LA
BOERRA UG T . o SR ERHIBouin” s %E 24 h
J5 e N TO%IAE DR AF o LT A A 75 48 hiN 58 L
M

HWIRBE MR o HEIRALUR T E
AV R EAR, HEMAEWREEEENIK, —HK
BHE (VISR T BE ), AW, IR
— LY (s, OLYMPUS-BX60 % fi# 5 M58 401
MR PRI B 3 I 2 R A AR PRI 5 P O
L) T rp - 349 T AR L 91 B e 1 A B A B s A SR
B M R 09 23 381, I g R P R 0
B NINEEEE K2 S N NER i

T B B R 1) ] Tl K B 92 W2 BhF ik
(Elisa), K FMolecular Devices SpectraMax M3%
Y GeRE bR AN 2 i v rh PR [E R B i, B f
07 TR W oy B 2 1 S WA T 7 W3] /A1 G e
E A6 1 R AHUE 401 pg/mL, TGN 2 85 0.1 nmol/L,
it A AR S FR BRI 8] A2 S 3R 800 BN T 9%
1%, 250 B 44 B0 & B Wl B kA7 .

1.3 HESITREXAN

JIE A B 14187 Ry P S (E 5 1 2% (mean+SD).,
K HDuncan’'s testX E, M THE LK. GSIE .
HSIf . CF{EUEFT H.H 2 J7 22(One-Way ANOVA)
ST (SPSSHE A, V19.0), P<0.05 M5 8%

(PSR R/N W

P R CRFEE(GSI, %)=GW/BWx100

T 5 48 BU(HSI, %)=LW/BWx100

JESH B (CF,  g/em®)=BW/(BL)’*100
LB ENIEE(Q); BLAA K (cm); GWH
PR (g); LWHNHTHEE ().

2 #HR

21 REEMARA BB LHE

FRIHAR R IR R B HA R AR R 1),
SHG RUHPERE AR XE LSR8 ;. 6—9 7 by
HEREZ2IW,; WAMGIELT LT 10,
333%LEBRIVE]; 12 281, FEE KR
RA, AREEDN R B4 2 M IR
BRE RN, 3AMPEREL TRV, 41
R E Z BRIV, SR AT D R R Y
YRS AE R, 5 Mt R R OS] . M £R 7R o8 —
WONJE , IS A VISV, 76305 B A O
o=, PRENESH KA R,

B BEORS S % B A B R 43 19 B9 S R B A
B 6e—THREEARTREIY,; s—9AKELTD
ZHLY; 10 KR ET RZIVE; 1174 2920%
CIA BB VIR S 123 ZR4E2 7 Rk
DINDKE S84 SAMMERER LT ZIVH;
AAMERE LT EZVI,; SAGE BRI
22 NEAXBRSREBLNE

i ) A B, B 6E B SR T AT AR IE 2
6], &7 B U0 S — X > I A A X R A
ARGE, oS AAIR, K vl i &R S
TR T BEAHGE . F R FOMLOR BRI, oK o L A
R4S 5 90k A L AH G o AR5 O BE L AR IR RS A &
FEiNR i LR A N O A A I 75 S

DHEPEL . S0 F IR L, RRA4HER
(EIRI-1), AEF Py 3222 5 S5 T AH B BE 20 1, #h
AR5 I Rz 240 M A3k T ke ) BT D 4 AR B A
b, EMBEISAUE, II£13.4~48.7 pm; 4
MutZAE7.84~21.29 pm, HZAHMIBE— 2 SR IE B 1)
MO, HEY (580, Yt e
o, W RERR M (E RII-1),

IIOR 8. RE IR (B R-2), V1R IR
1 1 O S B pR A T /N A K I 1 S TR A B
BEAN AL R, (R s 3R A /b o O R 40 A7 A . B
= gARIE , GSIAN0.31% ~ 0.85%. BRI 4M it
BRI EIRIE , B NAFTEA~1TD RN S %
1=, SR ME R AR R EE ], A P I g i
2R I 25 U B A o AR R R A R
AT RIS 55 U AH B9 B 20 M 53 B0 L B =
B PREA M R, BR4£53.31~76.85 pm,
o1t S5 S SR R AR M, A% 4543.33~62.12 um, 40

http://www.scxuebao.cn



200 SN 41%
F1 FERESAMRLEIHARMAEARER L
Tab.1 The proportion of each stage gonad of P. argenteus
F AW GH LT L% F PR BLIT o ELA5/%
HURE I (1] PRI T /g the proportion of every stage ovary the proportion of every stage testis
date average body weight I Il moovo v VI I nom v vV VI

2014.05 3.89+0.37 100.0 100.0
2014.06 5.70+1.45 80.0 20.0 90.9 9.1
2014.07 15.70+2.75 9.1 90.9 100.0
2014.08 23.97+£10.7 100.0 62.5 375
2014.09 30.24+7.20 100.0 273 72.7
2014.10 46.44+16.17 92.9 7.1 10.0 60.0 30.0
2014.11 54.05+18.89 20.0 46.7 333 10.0 70.0 20.0
2014.12 75.57423.62 60.0 40.0 66.7 333
2015.01 86.15+28.37 69.2 30.8 80.0 20.0
2015.02 91.28425.93 25.0 75.0 75.0 25.0
2015.03 103.22+31.33 8.3 333 58.3 76.9 23.1
2015.04 128.89+34.18 20.0 50.0 20.0 10.0 20.0 60.0 20.0
2015.05 162.80+36.34 10.0 20.0 20.0 50.0 18.2 27.3 54.5

S1JEL B 8 B (AR IT-2) . . DR Y
KZET79.01~86.46 um, M T mg m M0k 55, B4R
51.12~67.23 um, BA I A0. WalH . 40
R gk 2l 1 K, BR4£90.23~130.51 um, 4
62.46~73.25 um, 1 BB YL B R A €0 i (R JE DY

A% (K RRT-3)
T OR 8 . DR SEARABR IS G, B 1 45 34

W, B i UP LR AT UL AN /N A DKL (T RRT-3) . 1)
iR, R B 32 R A TR AR K Y S T
AH BB 48 A LK 70 3 4 565 TUS AH B9 R 48 A 2H 18 .
FEF—YITH L, A7 1028 B A %A, GSI
90.91%~2.35% 5 TR AH BB 40 it 7T 43 5L
BRI R PRI ERIE , B4R 124.92~
155.78 pm, #%4£70.15~82.93 pm, %S S0k,
MY AN RS R BT — 2 HESIAN L, K
ANAR — R, D A B A B A R (A R TT-
4y, . OP42151.90~194.07 pm, #%4%80.78~
108.93 pm; 4 {51 Mg R 1 38 o, W AR H B
Z, IRBHK, BZ2ZHEH, FEIE RS BT
(] 7T L W TR A R TR, R 29 °50.98~1.13 pm
(BIWII-5), MRl . DPBEZN Mgk S3s K, BRARik
200.92~362.35 um, #%4£103.93~138.67 um; FCHT
W VR 2 h2.64~3.48 um, TE I8R5 A 2
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), H B — 2 vl ) e T FEE 4544 5 7E B FEE I i R
T, NI 2 Gk T UR B AN /0N ) B Ok TR
1 B (] RRITL-6)

IVIHBR S . thmagk, 2>, KR
LN EEITE T E b S R R 0 S P S 2
() 2f 375 BH BRORE , A S 9 0l 45 R T 38 (T WT-4) o
YIR os, Bi BP S N A7 76 55 TV IR AH B B 20 i
DI K — R R ST, T R ORRR 40, R %k
Bk . GSIN2.88%~9.72%., HREHIAE
P V) ot SA% A7 R AR AR AE DR B RE 40 AL S R
Hoo e, RO DR RR AR R R AR S R,
Bi4235328.91~508.55 um, #%42£115.79~143.10 pm,
TS A JEE B 24 4 3.55~6.73 pum, B BT HURL T
Z, oA TR G M, BRI A T
JEL L, Be i )2 5 0 B0k 2 22 8] () A4 43 B (1A
FRIT-7) A3 . BPAE15489.81~555.18 um, #%4%
127.28~214.95 um, BPHCRURLAR L3 £, If %
JA oA R, 5 5T S A o0 A (I ARTL-8) . 3
P 421%438.06~648.93 um, #%4%178.63~256.78 um,
B UL . 25 70 06 O1 B 20 M, O R O T LG AR
BORHMER , R A R, R R B 2
6.62~10.42 um, — L8 BH-BE2H M Y 4 A 4% - 4R B8 )
SR (P RRIL-9), 2 WY B4 40 il Ay A= K 301 2 58
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A, BER Ik B AR KO

VIO ISR AR, RIRE A,
PARTIRZ R, 148 AR (BT RRI-5), BIRLR & B
SRR FE G OP L, B M £0 I BB A R Y O
T, RO C R R YA BN, VA
HH R0 A A BB URRLAR, EL AR A R
FE 40 M rh s B0 BR (W TT-10), B B A28 5K
624.03~908.43 pum, iHERF£226.23~340.67 um, &
5 M JEE 3 24 4 13.15~17.42 pm, %2 VIS RH 5P -5k 400 it
bh, —EREMIL, I, TV A B0 &40 it 77 1E T
Gpgirp

VUUIOPE . HhErBpE 7 R se e, (RER/ NI
AR (E -6), YR WA IR S — B )
S0, 110, TVESAH B B 40 i A 2 58 i (BT I-11),
WA KR AL A B RE AN M, T AH A0 Ok 202 08 3
JBE, JCOP BT, T AH B BE 20 i PN ) B 00 5 )
[T, TV AH B EE 240 i D1 2 0k 35 2 (BT R TT-12)

23 BEAXBRESREARZF

B BE L — Xt A A X AR IGRE B, A T
1 T ARE R, AR [ ORSEAE L, (R AR
UIRTMNSRTIE i A= B u N R o )
AL KRR A, ADRORS SER0 4 6181

DUAE L. SEUIAZOR, o TREMER S,
PRI HRE X 73 e (L AR TIT-1) 0 D0 SR SR, KGR
DA AE R A R ARG DR 2Bl 32 i AR AR R
BRI EE, H1£8.05~12.03 um, #%41%5.84~
8.46 um, MG, SEEEHIIE(EIRRIV-1),

TLDRG S . 222 38 B A9 4t o AR (1 iR TIT-2)
i /Nt b 2 A AR HE A R RS D AN R 2
KB40 B (BRI -2) 0 090K B 40 I P 8 Dt 48 i
sy 34k, RS BIE , #1906 1k 40 e
BNFAE R4, M9F25.86~7.93 um, A% N YL fh
JiF w O AR A B, R eE i, Y E
BORS JRA0 R

DRSS . RFE R, Bk a4k (&
WIII-3) . VIR s, K/ Eias s, ANt
FETERT I AN . W) 9ORT B A0 A . YR GOKS B 40 i
B T AN (B RRTV-3) o G J5E 40 ) 0KS B 40
ML RGNt i B E S 2 )R HES], IR GORS BE A
MR LT /N, J423.08~4.06 um, 2 M A% 1) HE ik
PERG SR, Qe R, RS T 40 K ORS B i
Zoah 5 TR RN AL, MEA£2.21~2.96 pm,
HA SR, &Ha.

IVIHRESE . B R AR MI-4), KN
PRFR 16 K, I BORG ZN i rfon] DU 21 R ) 2
K TR . W BORS TR AR . A 4 i SOk T AL
BIRG /INEE o RE TSR TR TR, ) 45 RE T
TEET, RBansz(ERIV-4),

VIPRG S IRFRUIRK, 52 I AT DL A L
HA L A O (L RRIT-S) . PR Bk, it
K /NERE L, K TFHEA NI /N v 5 il
BB BRI T (B RRIV-5), K7 i ks 45 HE
Mo K T EAR1.12~1.68 pm, Yefd 5 SR W 60

VIR 3. B2MEESR, RBUE/N(E
1-6), VI ios, MR Fe 2k, K/
Bk, (R RERE T, K/ RE 32
P A 5 20 B R 400 RS 8 440 i 2E B (T RRTV-6).

24 MRABHBEREEL

FEWNNTIRFEFMN T, AR 880 GSHE 1) A
AEAS AL L 0.19%~12.89%(1& 1), M5H F10)]
BRGNS, 1A RETE, BRI,
}16.84%; SR, MI12H 2B 1H B ERFIRP<
0.05), 2H JeFnE# LA, GSHETE3IH (V)
T (P<0.05), FFTE4H 4y 00 % B Z VI
RE B 12.89%, &5 — (A 1.88%, SH
1y B8 i) 5 GSHE W & T % (P<0.05), M4 i GSI
{HTE0.08%~2.62%Z [] W% 5y, JAl4F- ARk j#a SAHfE £1
T2, AR B AR A B 2 AR T M £

W £8P HSTE DA 5 H A7 190.97 % % 7 | 7t ]
15— IE(E2.30%; FiEKiR TR, 121
FERAEDH B 1.68%~1.93%H9 5K K
34 B 3 THE (P<0.05) 8 2.17%, 42311/
FI K, 4H 0 PR 3 T B (P<0.05) 2 1.62% (4]
2)o M Y HSIAR fb e 34 5 i o A — 2, {HHSI
YI{H B 35 T M (P<0.05), Ml f2 HSTfY J& 4R 25 4k
L 0.97%~2.30%, H{EN1.73%, HEAHSHE
() A AE AR AL JE R 0.73%~1.83%, YI{H K 1.48%.,
HSHE ¥ A5 AR, 2 7 s I F IV ik 5]
WEfH , VHIZAE R 2T B R TR RK T 2
FEJE VI .

e f0 B CF(E NS 30117 2 90 2248 T+
B IR IRBIRKIE, #53.08 gem’, M12J]
FRIR I, I AR FR e B2 A3 A Ay,
411y B3 T REP<0.05), MY CFAE2.30~3.08 g/em’
TR N, it R CRIE MG IR T, M2.11~
2.80 g/em’, [RIFEMNSHEIMIH B LA, 120 =
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1 SREBGSIFAEAET£(2014—2015)
Fig.1 Year-round gonadosomatic index variation in P. argenteus (2014—2015)
30 1 [ M female 4 32
I /4 male
25+ -+ /K water temperature 128
-°§ 124 o
E 201 i 1920 Ug
Xg s o
~ &
RELST 16 g2 €
T B
£ 10 275
g .
051 4
0 1 1 1 1 | 0
5 6 7 8 9 10 11 12 1 2 3
VERY:s
month
2 fREEHSINAET 4 (2014—2015)
Fig.2 Year-round hepatosomatic index variation in P. argenteus (2014—2015)
WAES ] AT 35 22 5(P>0.05) (B13). MEdfifn  f G P E, R IKK-F AR T MEf, (HAR R

CFEMEIKE/wAL, BT eIt FIvis s s
WEfE , £ 09 CFE 7E VI Zhg i) B35 T %, HEfn
CFIHAEVIH FRFEA .25 (P>0.05),

MREEEH RN EFERIL

BRER TR L F R, ME AT T E, JH AR
F kKA 23.27~59.13 pg/mLIG Nk 5, Mo
A E, 4 15.90~36.20 pg/mL ([14), £ 1L 15 HE, %
KK NS A 6y 1923.27 pg/mLiZ A ZE 11 A 4y
f50.83 pg/mL, EF-T 11865, H1I2A 11T
K 716.4%, 1HYkZE N %36.20 pg/mL, 3H
B TF R (P<0.05), 5 3 4 i K{ES59.13 pg/mL;
47 By P R R % (P<0.05), “435.05 pg/mL.

2.5
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S, MSHA R B FTE, 117 E)ik3]
A, AR FEIME R T72%, 12H ZH4FE4H
E, 357K VTG i 35 2% 5 (P>0.05)

SHE #8110 37 R TR A R 187K F- 24 14.57~68.67 nmol/ L,
T 81 ) T J] 4 38 3K 7K AF- 24 18.62~66.49 nmol/L (1€]5),
W A i 3 T TR R KE NS A IR e T, 11H
By ik B — A IE(E36.15 nmol/L, 12313 5 WA
TR, AR 231 4ERF7E31.88~34.03 nmol/LIY)
K, 47 43 IR AR T (P<0.05), ik 3 i
68.67 nmol/L . i ff {1 T/K - 25 4k B At 55 M 2
L, —AFHM MR IE(E, 117 B35 —RIE(E
4336 nmol/L, M4F4J] ik F| 44T i K {E66.49 nmol/L,
S — (B Y 1,531
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Fig. 3 Year-round condition factor variation in P. argenteus (2014—2015)
nr ] #f4 female 7 35
60 W i male 130
-+ /Kiff, water temperature
I 13 125§
52 5
EE 40p 120 €8
gh 7 mE £
=2 30 115 &2
ESS 2
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E4 SREMBPE,SEREFETL

Fig. 4 Year-round changes of serum 17 B-estradiol levels in P. argenteus

ity Hr B, M4 AYE, S5 HSI (7.=0.940,
P<0.05) % CF (r=0.871, P<0.05)% B FAH XL ER;
THGSIBAF7E W FH M IEMH KK R (r=0.911,
P<0.05), MEfafYE,5GSI, HSIFICFASfb & i 2
1E A58 5 & (GSI, #=0.671, P<0.05; HSI, r=0.664,
P<0.05; CF, r=0.938, P<0.05); T5GSIFICFZ {k 1
55 IE A € 28 R (GSI, #=0.965, P<0.05; CF,
r=0.651, P<0.05).

g
3.1 RESMERR K BHHE
R PR IR O S R AE 5 [R] S SRR BE JE 1 K

3

B (P. cinereus)!'™ AHIE], FimalK G R, &
UG OO I T A T AR R K BR M R A5 A
FRIER R > I8, ARETEMIE T AT A, A
PR R TR B Al ey M = 0 1152 Al Ny L
WPl N IR S5 AF T 2 80R 08 K — A AF
AR PR R TT 700 . DREAE NMA MG RIT 2 F =
I, DA ZC R E ZIVI, PR #
WA AE S8 IR A IORG 1, T 0 b AR B TR R A
FLE AR . AWM (127 284 1H)
OISR ARG S0 R AL ST Ay . #4E2—3 4
SRR PR R E AR, 4 0 AR A AR R
KEHAVI, KE A, 56 (Lateolabrax
maculatus)'® . #(Ilisha elongata)™ 55 5341t 7™ 5P Y
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5 RBMBEFTEIERFEN

Fig. 5 Year-round changes of serum testosterone levels in P. argenteus

i 2 — R, T AR RITTIIRS AF 14 B BF 240 i 45 77 78 T
IVIHBR S b, M 5g bR e, 7E 0P 5325 Ui mlia A
—E R IT . LU LV S AH O BE 20 i (1 R 1T -
11), PREL T OPRE40 A B A AT Re 2k & B I Ee 1Y,
TESEf N TSR P e se, AR 7E ZAE N A
SR — A OP 5 — JE A2 A B AT 72 R — 4B, AR
Z 5 A0 3 Ak 7 BRAd H ™ O A LE 7 B R 0 B AT
KRKAA . DI, HRER S 23 HEAR ) 20 7= BR 2 A,
X 5 Almatar5 UG8 19 B AR 7K AR B8 B0
M3

ZE A AT ARG U Sy IS¢ T B A RN SR
FE AR BR O B B R H A A8 L, dE R BE DR &
BUARECRTES H A — Al , (HARBE Tk
PR B O L A AR AR A b A R BRI IR
Fs AR LA Gy A AEA Ay, HLER AT M fh
TELLA G (7T H 8 BI AT 35 30 58 — Wk e, MBI
S5 HURG 804 20 2 S TR B R OK A8 e b
BT ERUE . X U AR R R A H A N T
WFRAEMT , TR B R R A AT g S5 IRk 2R 42
A= EaE . WA, & EMAENTFRBEFMT,
AT ERER O ) AR O S A B %, H
ZAE SIS AH LA A O BRI i v kA, 30 B
BE 20 M A R L 8 ek 7 A s Y B B A i
A MARIR A, AR ST RO AR, B B W) T e
W (I RRII-12), X Fh IR AE 4 £k 1 (Scatophagus
argus) P AE o o RS A AT A R 4 1) D TR T
RE R EEhiE , WA R ONEAE LT LB P
TR SR A= A, L, FEREBATIER

http://www.scxuebao.cn

U L VA B 1DE 2\ A PSR R o /I S
DD BRI AR AT SR B N, iR PERL B SR 1Y
SRAL, R AR A R R

3.2 MABBEMERENMERELBRAEE
A

AR 0 S PR [ B R OK 2 Rl . A
e, Bk ERENEm, BARESRD
TR BE | A 2 R KRS TR A
HAERBENGIIT 25, FEHRBIPELFT I/
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The gonadal development and changes of serum steroid levels of
cultured Pampus argenteus

WANG Tengfei, ZHANG Dingyuan, GUO Chunyang, WANG Yajun, XU Shanliang
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: Tissue slicing and enzyme linked immunosorbent assay (ELISA) was conducted to help understand the
law of development and the level of sex steriod of cultured Pampus argenteus, and we observed the developmental
characteristics of testis and ovary of P. argenteus under breeding conditions and the year-round changes in serum
neutral steroids. The relation between gonadosomatic index GSI, hepatosomatic index HSI, condition factor CF
and gonad development were also studied. The results showed that breeding females matured at the age of 1 year,
and the matured ovary presented in the shape of "™>". Nearly half of individuals entered into stage III in November,
33.3% individuals had been developed into stage IV. From December to next January during the winter, about 2/3
individuals degenerated to stage II and developed quickly to stage IV in March. In April, P. argenteus reached
stage V and spawned. After spawning, the ovary entered into stage I'V. The structure of testis is lobule lumen, and
lobular cavities appeared in stage III of testis, and sperm appeared in stage IV. The development of testis was faster
than that of ovary, which means "male premature". 20% of individuals reached sexual maturity after 7 months.
During the winter, from December to the next February with decreasing temperature, the testis degenerated to
stage III and in March the testis developed again, sperms were discharged at different time. GSI of females differed
from 0.19% to 12.89%, HSI was from 0.97% to 2.30% and CF ranged from 2.30% to 3.08%. GSI in males ranged
from 0.08% to 2.62%, the value of HSI was from 0.73% to 1.83% and CF was from 2.11% to 2.80%. The value of
GSI reached the maximum in the stage V, and HSI and CF reached the peak in stage IV. The content of E, of
female varied from 23.27 to 59.13 pg/mL and the content of E, of male was 15.90 to 36.20 pg/mL in different
develpomental stages and the value of HSI in females showed significant positive correlation. The content of
testosterone (T) in female was from 14.57 to 68.67 nmol/L and that in male was 18.62 to 66.49 nmol/L in different
develpomental stages and changes in expression levels of T showed significant positive correlation. Our research
shows that the content of serum steroid hormones was closely related to the development of the testis and ovary

and could serve as an important indicator to understand the development of cultured P. argenteus gonad in time.
Key words: Pampus argenteus; gonadal development; sex steroids
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PlateI The morphology of ovary at different developmental stages of P. argenteus

1. the ovary in the stage I; 2. the ovary in the stage II; 3. the ovary in the stage III; 4. the ovary in the stage IV; 5. the ovary in the stage V; 6. the ovary in
the stage VI
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L. ST A GNRE4H B, x400; 2. TEH OR 55, 7% 7= R AR 55 55 TIN5 309 9 R 40 B, x200; 3. 55 T AR W6 30 51 RE 40 i, 75 4% 4 55 B0 3 A%, x1000; 4. 56
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Plate II The ovarian histology of P. argenteus at different developmental stages

1. the oocyte at the phase I, x400; 2. ovary in the stage II, showing the ovigerous folds and the oocyte at the early phase II, x200; 3. the oocyte at the late
phase II, showing the nucleus and yolk nucleus, x1000; 4. the oocyte in the early phase III, showing the vesicles, x400; 5. the oocyte at the middle phase
11, showing the follicle membrane, x400; 6. the oocyte at the late phase III, showing the yolk globules and oil droplet, x400; 7. the oocyte at the early
phase IV, x400; 8. the oocyte in the middle phase IV, x400; 9. the oocyte at the late phase IV, showing the nucleus, x200; 10. the oocyte at the phase V,
showing the oil globule, x200; 11. the oocyte at the phase VI, showing the oocyte in the stage II, III, IV and the empty follicle, x200. 12. oocyte with
atresia, x200. CO. ovigerous folds; NU. nucleolus; YN. yolk nucleus; V. vacuole; FM: follicle membrane; ZR. zona radiate; OD. oil droplet; YG. yolk
granules; N. nucleus; Ob. oil globule; EF. empty follicle; BV. blood vessel
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Plate III The morphology of testis at different developmental stages of P. argenteus

1. the testis in the stage I; 2. the testis in the stage II; 3. the testis in the stage III; 4. the testis in the stage IV; 5. the testis in the stage V; 6. the testis in the
stage VI

B IV REEFELZETEAGEELZEY A
1. IUPRS SR, 750Rs ELAH L, < 1000; 2. YIRS 5, 75 K 5 4H R 40) 22 51 BF 40 i, <1000; 3. TIUYIRE 8, /R0 20 90 REAR M . 2R Ok BEA M . kS 4
Ji 55 /N, < 1000; 4. TVIVTRS S, JR V)0 00 BEAN L . IR BORS BEAN AL . RE F40 L. RS 5 R/ I, < 1000; 5. VIPTRE 5L, 75/ i fis b 7 5085 1,
x100; 6. VIR 3L, 7R kG« /NIEIE, x400. SG. K5 5 40 /L ; PS. A1) Z00RS R AN I SS. IR NS B 40 I ; ST. A% F 40 e ; SP. kS 5 LL. /N i

Plate IV  Histological sections of the testis of P. argenteus at different developmental stages

1. testis in the stage I, showing the spermatogonia, x1000; 2. testis in the stage II, showing the spermatogonia, primary spermatocyte, X1000; 3. testis in
the stage III, showing the primary spermatocyte, secondary spermatocyte, spermatid and lobule lumen, x1000; 4. testis in the stage IV, showing the
primary spermatocyte, secondary spermatocyte, spermatid, spermatozoa and lobule lumen, x1000; 5. testis in the stage V, showing the complete mature
spermatozoa in the lobule lumen, x100; 6. testis in the stage VI, showing the spermatozoa and lobule lumen, x400. SG. spermatogonia; PS. primary
spermatocyte; SS. secondary spermatocyte; ST. spermatid; SP. spermatozoa; LL. lobule lumen
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