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WiRkE' Ba' F B REE? KRR’
dEAS AMMED HhaEFY
(1. PEm K% R B P KEOL SR AR G ARG AR R R KRG AR B B\ 400715;
2. HEUKERFEEIR B G AR T RO AR R ERE A L AT R R R E NI E Rk Mk
T TRESEYHARESTEEHD  266071; 3. FHEWRBR .0 T 810016)

WE 201747 A~20184 6 A, EFEHMOEE, A¥H, BLHO, BETQ, DT e fadg
WA H 6 AL R AR, FE k& F R E(Gymnocypris przewalskii) EFAEE R AR AR 295 B, XA E A
PRI B EATEAR. FRET, REFTEHELQ  H<I(E 0.82: 4, H4i 54
LB MR B A TEMEQ  3>1); 6 NEHEBERNFTAERTY, EENAEDFRDE X
T, Ho, BERARGE ST O AN FRDBRFER, 2KMEKELF D S5 H. 157 mm fn
425 g, MMM E)N 48, 124 mm F1 245 g5 6 NEFHA R EER AR B(GSDEFH T
#EPE(P<0.05), 1T 2 M GSI(19.67+1.36)% & % & T # #(10.28+1.36)% 7 & #](13.35+1.24)%
(P<0.05), T f B & dkfENE GSI M £FFEEP>005; 2L 0FHEt%HE A F
[(3338.18+324.25) k| Fu At 3t 478 # F, [(21.88+2.10) ke /g] 4 Bl 5 70 #1377 B By F, [(10699.40+613.91) 4]
1 F, [(82.68+4.63)k1/g) 7 7 I % # (P<0.05), WA EHFREREYN, HENEENLHEEEETH
BERZ B EHAP BB REE M KRR T NIt —F T M F g 01 0R 62 o Fh 2 2 4 DL R 638
By o b R A IR AR A A A B, A AR A A SR R B R

4R HoE MR, TRAK, M AWFERANE; BRARE £

FESES S917 XEMRIEEE A XEHRS  2095-9869(2021)01-0084-08

T W R B (Gymnocypris przewalskii)y, X 4575 2014), M 20 tit2d 60 FA8HI~90 K, hTF2ZE A
o, J& TR a2, (U506 70 i I S K & SRS RN R 2R WU T4, i =z B0 IR A= <
(Tong et al, 2015). 5 M HIRREAE A B A A A 1 SNSRI, B AR B ) B R 5 o & R R
A 028, RAE T TR 00 B i o A v 280 R 1) 6.9 IR ZEAE 0.25 /L (Tong et al, 2015; F
gl SR E— s, TR 4, 2009; PRORPRAE, 2011), 2004 4F, I RREIDY
HERRGE LA (R = €A, 1991, T £ 4%, ChEFP L @4 5% ) WGRITSN R SIS Rh (FERA S,

* [ R LR A G K BT 9 R 5 (2019DKA30470) il E 5 [ S8 BL24 3 4 100 H (31802296) 4L [/ ¥E B [This
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2004), #EA 21 ALK, TR — B2 Y i
I A2 35 e M SR B 4, IR T HE
L 3G BE R A G U i A TE A5 R IR AR B A
(R EA%E2009), 1V 2018 4F, TET HE W VMR 54
TR S (1 #3240 1100 7R OR K FEHR) .

TS TR 3200 m TSR, B EE
KK i T I A K SCAEE, ANk
IR, A MEYE =5, HIEARAEA A 1502
T (Walker et al, 1995; 2571455, 1998), K2 3 4EAfEik
FIPERGAE AR NERIESE, 2005), R4 5~7 A, 1
G A A T 0 T TR SR 0 AR K S T B (Cao
et al, 2009), —BARYEIIE ZIRK SRR, FHy
RARE I FE R EER . Tian 55201953 £, XFhZ
B 2 BN AEFAMEAS 5 R Al . B AT, X
T T AR A R I, R SR X S TR A
AR ) TR 1 LU RS AT AR B = o e A, Bl 1) 1)
DX R i )y £ 5 Y 1 T 2, F 9 N NSNS
JE R 15 AR BT X AN [R] 1) B 58 B AR BN ] ) 338 5 45
Wit DA SN S S A R

I, AT 24 AN ) SR R 1Y) B
A $5 7 b (Sex ratio, SR). 4 W) & Hx /MY (Biological
minimum size, BMS) . £ & £ (Gonadosomatic index,
GSI). #5254 1 (Total fecundity, F,)FlAH X %5 11
(Relative fecundity, F,), M 258 A= W27 Ff 18 R B01E
ARV B FEREAR R S E A, AN [F) 7 16 09 R A
AR GE DR SR At , R 1) 1 B R s 1) A A B
FEREAE

1 MRIEFE
1.1 HEARRE

AWFSTH 2017 4E 7 H~2018 4E 6 A, 1EFHHFHIN
b= N7 N 3 N S e R 1 o N S A w1 ¥4 16T
F1 6 AbRAE S, 7T 30 m = J2 0 R He SR A 75 i I ot
FEAR 295 B2, AS[RISRAT: i T VW RR A AR 1) JEAR A5 2 L
Fl, SoRFETE WA 1, PR I R —
HESIART A T3 R, DRI, SR a5 e B - 2 437
R R AR VBB AR A TR

x1 TRXHELTEHRERELLIRE

Tab.1 Basic data of G przewalskii from different sampling sites

SRBE M AT SRAF A 1] 2 Total length 1R H Body weight FEARBR

Sampling sites Sampling time (Mean+SE) (mm) (Mean+SE) (g) Individual
i Erhai 2018-06 285.8+2.9 169.0+5.8 32
K Dahu 2018-06 256.9+9.1 147.1+12.6 45
A 1 Heima estuary 2018-06 276.9+4.7 160.0+6.9 46
AW I Buha estuary 2017-07 248.2+6.4 130.4+8.3 72
SR O Quanji estuary 2018-06 257.5+5.7 124.2+7.9 31
YPHIWN 1 Shaliu estuary 2017-07 277.445.7 167.0+10.0 69
Hit Total 295

H 1.2 HARLE

S, ¥ Erhai
S, K Dahu
S; R IH¥H] [1 Heima estuary
S A#& T 1 Buha estuary

Ss R F T I Quanji estuary
Se VDM I Shaliu estuary

0 Skm
| I—

B 5 I AREER A SR
Fig.1 Sampling sites of G. przewalskii in Qinghai Lake

KM R FEAR AT IR . 2K (RE ., 4
A P R A R AR e e R AR EORS 2
1 mm, K8, 2i{RE DR ERHE 0.1 g0 HEA
YE MR IE SRR 2 B R , BT 10%48 /K DAk
X AR AR () B S AT 1, DN SRR T e 2 A )
TR o ASHIFFE R B A by 4 0 5 01 () B4 R (FE TRAEE,
2006).,

1.3 #HFEAIE

ARWFFEH, SR FEIE—AZHEREA T, MEPEA A
Brig SHEMEAY HAE . BMS $5 028900 Yk 3P sl i
/MERK SR, FOVAEY) i/ N, F 57 B S
Y, T U T A SR A A BB S (R TV AR TV
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2 R 542 %

1) I AR A A 2 0 R F R AR — A R ) AR

(1 F, SAERE (W, WIS 7 )R ELfE, R o B

A BT BEHR L B IR TR RCE, ASER I
F

F=0r M

WP

FEA GSI HTERRE (W) 5 W, 1 LB P 100%
155

W
GSI = —£x100% ©)
Wp

HH 81 Excel 2016 #EATHETHL A TR R
J7 2% (One-way  ANOVA) 3 HT AN [a] SR A 55 75 165 15 2R At
1) GSL. F,Hl F.o {8 RO E0E ¢ K56 (Two-samples ¢
test) AL Al —RAE SUMEMEVEREA A GST. {1 0.05
25 W EMEKOT, Bl b R SPSS 23.0,

2 #R

2.1 PHEEE

FERAER 295 RBAEAC T, MEREAS AR 5300 195
F1100 B2, SR(Q : &) M 66.1% : 33.9%., Hph/ A
[ ERERERRY SR, Kbl . SRILyl T, A i O D
A O BRI R F 2 (@ 1 D), adlh
71.1% : 28.9% . 69.6% : 30.4% . 72.2% : 27.8%Fll
68.2% : 31.8%, 4 NFERMEMEA PRSI 2 £F
25 M EH R SR BSAIL, 4 56.3% : 43.7%, {H
WA R BCR AT 22 T R 5 BRTT, SR T O B AE R
B SR 45.1% : 54.9%, J2:ME— M AMA RN T

HEPE B B REAR (A 2).
[ | %4 Female . HEM: Male
ﬁg 56.3% | \\%
F o
Daha 1% | .
RO H o !
Heima enstuary 69.6% : \%
AT H o |
Buha esntuary 22%
AR o
Quanjpi' enstuary 45.1% \\
AT 1 o |
Shgiuue';tuary 68.2% : N
0 2IO 4lO SIO 6I0 8I0 100
(%)
B 2 A N [ ZEAH A i L

Fig.2 Sex ratio of G przewalskii from
different spawning stocks
Bl LLE S H(%)FRoR s A 50%

Data were presented as percentages (%); dotted lines=50%

22 EMFEHNE

ARG, 6 MBI NMEREAEA BMS 58
WK 2, HEVER) BMS YR THErE, K 2 ATLLAE L,
ZEA 6 A IR R T R EEA MR BMS i
S¥&, KA 157 mm, (REN 42.5 g, RATR R
SRR ; ISR BMS 4R 4 1%, /R 124 mm,
RE R 24.5 g, MU D REREARGE 2), Hip,
T IR A TN MEPE SR 9 BMS ¥k

x2 TRXESFEHRENEYFRNE

Tab.2 Biological minimum size of G. przewalskii from different sampling sites

. 4 Female HE: Male
RAEH AT » »
Sampling sites £ e A1 EoaN (NG A
Total length(mm) Body weight(g) Year Total length(mm) Body weight(g) Year
1H-IF Erhai 258 190.2 6 222 119.5 6
K] Dahu 225 153.4 5 184 67.0 5
M T3] [] Heima estuary 245 116.9 4 219 112.1 4
Ai M4 [ Buha estuary 157 42.5 5 138 31.9 4
SR I Quanji estuary 165 56.1 5 142 28.8 4
YPMIAT 1 Shaliu estuary 185 71.8 4 124 24.5 4

23 MRHRREH

6 A~ ZEFE AR A HEPE AT GST M (15.48+
0.49)% (Mean+SE), HEPE A (6.9240.32)% (Mean+SE),
ARV BEAR I MEPEREA GST ¥ W 2 K T HEMERE A
GSI(P<0.05), BLAb, VoM A GSI W3

(P<0.05) K THifE . JWIBEMEREA Y GSI, 15 HoAl
THEAACT] 22 52 A8 .35 (P>0.05) (3% 3). Herfr, VB MIT 11 e
PR GST e K, H(19.67+1.36)% (Mean+SE), 51
BEAA GST &/, 49(10.28+1.36)% (MeantSE) (3 3).
UL b, AHESE T A METEBER GST A 22 %R B
(P>0.05)(3k 3).
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®3 TRXESBESRENENARY
Tab.3 GSI of G przewalskii from different sampling sites

x4 TRAXHELTEHRENEED
Tab.4 Fecundity of G przewalskii from different sampling sites

SR b WEPE Female GSI TfEPE Male GSI
Sampling sites (Mean=SE)(%) (Mean=SE)(%)
JE¥F Erha 10.28+1.36™* 6.04+0.94"P
K5 Dahu 13.35+1.24%* 7.25£1.10%P
B 16.12+1.58"* 7.29+0.95%B
Heima estuary
A ] 14.94+1.26"* 7.29+1.26™8
Buha estuary
RV 13.58+1.93"4 5.82+0.77*8
Quanji estuary
YR 19.67+1.36>* 7.58+0.91*8

Shaliu estuary

TE . e S0/ FRE 7R AN )RR AR M P SR PR A [ 1
2SRRI, KRG FREFR IR — REAA A M 5 A A AN T
ZRPEE, FRHMARASERFRERARE, AR
TERRFRERDE, P<0.05 HEREE, T

Note: Lower case letters indicate the degree of
difference between female or male samples among different
groups. Uppercase letters indicate the degree of difference
between female and male samples in the same group. The
same or inclusive relationship indicates that the difference is
not significant, and the difference or intersection relationship
indicates significant difference. Significant difference when
P<0.05. The same as below

2.4 ZBITEE MBI EES

WS, B AR A T F
1 6910.94 ki, ¥ F.oN 49.91 ki/g, Hrp, b,
M F, 5(10699.40+613.91)k: . F, }(82.68+4.63)ki/g,
PR T HAMBENR ; B I [ F, 2(3338.18+324.25) k1
F. H(21.88+2.10) ki /g, ¥fe/N, YOHIm 1255 B (A
F, WEmTRW . B O, Aea 5 R 0
(P<0.05); SR LRIV HING 1Y) F, 3 T
Kb . BE LT O 5 ARG TR (P<0.05)(3 4).

3 itig
3.1 L

SR ML Y EE AR bR, HAE— e
S AR R AR Bl X T BB AR 1T Sk 2
(Alonzo et al, 2004), BF4E(1982)HF5E K], 20 HHE2
60 FARA 80 AR IFMIMREERI M LL(Q « S)ar il h
1.7 1 3.7 : 1, B2 (2000) 04 & B, 1997
AEFN 1998 AR T BRER AR LL(Q + 3)r il 1.4+ 1 HI
1.9 : 1o AHFSE AR IR SR (Q « 3) N
1.95 1, BEPEAARECE 2 R MM 2 £ . AR5

STREHL 2@%%5@1 *Hﬁi%iﬁﬁ .

Sampling sites Total fecundity Relative fecgnjllty
(Mean+SD) (Mean+SD)($i/g)

17 Erhai 8449.26+891.21*° 27.57+1.49%¢
K% Dahu 4414.00+284.28%4 44.67+1.21°
B 3338.18+324.25¢ 21.88+2.10°
Heima estuary
A W] 1 6632.08+230.98" 39.95+1.22°
Buha estuary
BT 7124.00+615.06°¢ 81.72+3.54°
Quanji estuary
YA 10699.40+613.91% 82.68+4.63°

Shaliu estuary

S5 Iy RO — B, R Ve R R A O R —
RN Z TR, H5 1998 4R A B s LA .

AR ZHO=MEME S, 47 AR 78 (Brito ef al,
2003; Guimaraes-Cruz et al, 2005), fE—MaREA
A AR Y B SRR R R, T RE S R IR Y
25 R R A % 71 (Ospina-Alvarez et al, 2008)., #/7])if
Ui, FE— BRI, MBI L & AR A, B R B
SN, BT ZEETE 2 B RER A Smith ef al,
2018), AWFFTHY, BRI 0 B RSN, HA%
FARERE) SR(Q + KT 1. TR, 6 M
B TR AR 1) S T3 MR B/ I UR g A i T D> >
FE ] 1 > VPRI > SR T, 2 AF(1975)
WA, 7 EHERT I, B A O 3 I A A
BT 2 TN, mife ) XOMEME 2 T, (R
WEEA AR 2 T . R, ARBFIEH, ARERAE
FEPRIE] SR 1 22 57 1T BB -5 SRAE 1 o5 R RAE B[R] AT G
WAL, I T A R TR T AR S S Y TG
WA 55 5 HEBRAS [R) ZEH AR (8] SR 22 502 Hh B (A 53
A 12 A T g

3.2 EYZEHE/E

M A SR G, 5 MR K NA
KX (Aim, 1959; Stearns er al, 1986; FREitE, 1980), fi
IS R AR IS TR 3 T M AR IS, ARV A B
B AT ) R I T AR A E AT P R 2R A AR
CEA AR 6 A RAE S AIBFFTas S, T 7 1 5
fil BMS fUAFHE4 5 #, (KKK 157 mm, (RE Ky 42.5 ¢;
It BMS MIAFEEY R 4 %, RK R 124 mm, (KEH
24.5 g. HBRRKAE(2006) ) JEA 25 5 (M BMS
170 mm, HEPE BMS 2 130 mm)AHRL, SR, 200 E
/NT 2 A A5 (2000) A R A 45 R (EME BMS SR 220 mm,
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2 R 42 4%

HEPE BMS 4 190 mm). PRIk, $fi 07 0 v AR 7 3 1)
PR 43 BEFE AR R R PR AR Y, 455 20 {22 9)
S8R AL F /NI AR B B o

UEAk, ARWF5E LB 6 B A AR BMS £dE &
P, S [ERERMERE S A BMS 22 580k, 128102k
K G E W ASRF BB, R, 5. ok
18 A1 1H Bl 45 (Borowsky, 1973; Sohn, 1977; B4 KNI,
1997; ®A3C, 2011), ARG, BRIFGREAARSN, Hax
5 ANBEARS BT 5 AR AT AL, AKIREE S F %
WA AR . ANIEIG Bl . R R RO Ak SR e
K, 5 ZRITHLAI AR K SCAPF 22 T K. BuAbh, T
TEERER P MEREYE BMS KT HAth 5 ANBEA . HIE R
A F 75 ) AR B — IR KIBITA (1 FE 3655, 1986), M
FRBANKIG L, A 1G5 K KR K i
FRER, BN T AR A T S A, NZEE
SR> T S0 . LR Z S I b i
TR Y A R B TR R B A, AT s
TP AR BMS R T HAB B 25 5

3.3 HERBEREH

GSI &R EH A AW — N E SRR, ARAE bt
i VR R R TR N 0 (A B R R R T K AR 2 ] 1)
A3 BE 91 (Smith et al, 2018), ASHFSE A 153 T A 75
TEF I AR A AT 1 GST o 15.48%,  MEMEREAY
N 6.92%. X5 5KIE5E(2005) A S5 RIEML, HAF
TEF 100 AR B M S R SE X GST N 18.95%, METE K
7.02% , BIVMEYE PSR GST I K T M R S
GSI(B £ Fx, 1995)

Brewer %5(2008)fff 53 # M, (U@ 1 GSI K #r
1 S ) BB I S TR, PR R AN ) S O ek ) e
PR RN (] Y GST A7 25 57 o A9 18 RO A [ 7=
SRFEIRIAI Y GST#EAT T Hu#e, S5 K W, ANEBEAN
HRMEME A GSI i 2 K T HEPEAN A (P<0.05) o BRIEE: |
KW 2 ASFEARS, oAt 4 ASFEARBEME GST Y& HEPE R
215 % . PG ARIE T 76 ZEh ) o oo ae i £
YT U0 L, [ OB R AT, DURIIE 2 A B0 & T L
(B4 FR, 1995),

WAL, ANEBERZ R, vomm OsEdE SR GST
25 R AR 3% (P<0.05) T -5 AR Z
[B] JC 22 5% (P>0.05) . 45 BF MR I A~ 1K GSI T2 57
(P>0.05), WFoEM, 52 fili5 28 1 s 2 i 2R 58 A
RAJEPINAFAER), 1002 A B AR A 245 5 (B 44 PR,
1995), H#&R4r ¥4 I 2= AR FHAIL TR A 1 28 (i TR
S5, 2001) 0 HEM IRBE 22 5 0% 1 RS [R]BEPEARE IR GST
P2 SR AN PR 2R, AN B FER BE (Louiz et al, 2009),

Brewer 45(2008)%5 i, fZpyA KRBT BES R
GSI RN, TR PERR A e B TR E, RppEpR &
FAE A —2, shadifs GSI{H P 2 (Hails er al,
1982), &Lz, TR EEAEMERE (R 2 (8] GST By 225
Al AE S I EE DL 0 28 B A RO 56, H R HEBR A
THFGE AR B B AN EE RO TR 2 B0 25 5, Tk
PR GST o2z 57 ] AR R Ok I 1A 32 A5 1 24
B P E (R IREE, 2001),

34 ZEHEA

025 1) B TR T R SR X B AR A
18 WP (Levanduski et al, 1988), 5 1 Ib 4 6 1Y) 25 fE
J18:55, REK(2003)5KEEF QOISR EN, X5
AW sty ) A AR R B A DG o ARSI 5 SR S T AT 77 T ) R
K FFH8 6910.94 K, F.SF308 49.91 Ki/g, b4
RETEREFFQOD)M AN RN FIFHARE F,h
4407 i, F, Ny 28.11 ki/g, [AIWE, 7T AE €(2003)
G453 AT AR F, ol 4337.81 K0 F, 4 27.09
/g BIRFITEEE S . BLAl, IEFIE4S RS 20 4 60 4F
RIFEEAEA L, F, B BACT YBTA 16242 K0, i
F 5115 T 240 1 28.75 Ki/g( 44, 1975), Ik
BEE R AR RGN, 1 F, SRS (Murua ef al,
2003; Cakmak et al, 2018), JH I 75 7 i 4 o 52 B0 A~ 1
RS, X —4518 5 BMS B4R —E

ARG RBR, 6 DMHEHKRN] FA F, AE7EARTR
M 2ZES . WHImOw F,o M F, Bk, 435008
(10699.23+613.91)K1 F1(82.68+4.63 )KL /g ; M Thaf I fix
I, 435SR (3338.18+324.25) K1 F1(21.88+2.10) ki /g,
H=#W F, M F. 307 B %25 (P<0.05), Ganias
(2013) 42, M TRIFE AR B B R U e 2 A2
BRI . YEUCHEWT, 6 MNERIRHAR F A FL 1)
ZH, ARERAAFARENZRIGIED
(Witthames et al, 1995), {HALANHERR Z56 5K 1% (Brewer
et al, 2008)LL K MAR/NAE (Kjesbu et al, 1996,
1998)5F A K /EH . LAk, Tk FH 5 (2005)5 TiliE
ZF(2015)%) F i AR A5t AR Z AR R A R I, KT
BB ELAT [ R A S A B X 4 o A A
W, AN (] 5 T 0 AR R AR 1) 5 1) 2 St T B2 P
AN F R B AL R PR 22 S BT DAY, BeHE IR A i i —
HBE

PEA 21 g Dok, BEE B E B AvE
TR iR 3 5 B R R B R R ) S, TR A A 1Y) Y
Y5 RN (R, T IR Y A A N LA 1 )
TASRAFAE o BEAN, ARV EAEREAR Y SR BMS. GSI,
F, Ml F, Y E R 22 5. DL EAFGRas RN
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B R AR BEUE R T A [RGB AR AR 1B] i B T A
B 2o AREEN X — S, SRR
) AR 0 ) R — 2D, AR YA T R i
— YR, B A . XA A 1 AT
AW A BEHEATEDUE . AN, T I O R R A 2 T
AN I R S AN [ T A BETR R AR A 520, A A DA R
KT W AREEAT S — B o Z8 LRNIE, 7EfR
SRR TR R B 37 14 [ I, ) A AR R R B
T TBOSRE IV 2 AR 52 S, (X 47 e ) AR 5 050 o ) £
LRI REHEAT, RIVER X o) v A [ R o A
[ g e M 5 9 LR AP B A0 BT RN BRSSO T
L SR RRFAR T T R B B 2 e ) DA
BT AT 2 iR S MR A7 RIS
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A Comparative Study of Reproductive Characteristics among Different
Spawning Stocks of Naked Carp Gymnocypris przewalskii

XIE Zhenhui', LU Hongjian', FU Mei', ZHAO Rongrong”, CHEN Linghan',
SHI Jianquan®, QI Hongfang®, YAO Weizhi'”

(1. College of Animal Science and Technology, Southwest University, Research Central of Fishery Resources and Environment, Southwest
University, National Shellfish Industry Technology System Chongqing Comprehensive Experimental Station, Chongging 400715;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Qingdao Key
Laboratory for Marine Fish Breeding and Biotechnology, Yellow Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Qingdao 266071; 3. Rescues Center of Qinghai-Lake Naked Carp, Xining 810016)

Abstract From July 2017 to June 2018, a total of 295 naked carp Gymnocypris przewalskii, which
were used for comparative study of reproductive characteristics, were collected from Erhai, Dahu, and the
estuaries of Heima River, Quanji River, Shaliu River, and Buha River in Qinghai Lake. With the
exception of the Quanji estuary, spawning stock, sex ratios (female to male, SR) in all locations showed
more female than male individuals (i.e., SR>1). The biological minimum size (BMS) of naked carp
differed among spawning stocks, and all males reached sexual maturity at a smaller size compared with
the females. The smallest BMS of female and male individuals, whose age, total length, and body weight,
respectively was 5y, 157 mm, and 42.5 g, and 4 y, 124 mm, and 24.5 g, was found in the Buha and Shaliu
estuary stocks. The gonadosomatic index (GSI) of female naked carp was significantly higher than that of
the males for each spawning stock (P<0.05). The GSI of Shaliu estuary female fish (19.67£1.36)% was
significantly higher than that of Erhai (10.28+1.36)% and Dahu (13.35+1.24)% fish (P<0.05). However,
the GSI of male fish did not differ significantly among the six stocks (P>0.05). Mean total fecundity ()
and relative fecundity (F,) varied from (3338.18+324.25) eggs/female and (21.88+2.10) eggs/g W}, (from
Heima estuary) to (10699.40+613.91) eggs/female and (82.68+4.63) eggs/g W, (from Shaliu estuary), and
significant differences were observed in both F; and F, between these two stocks (P<0.05). According to
these results, the reproductive characteristics of naked carp in Qinghai Lake show a differentiation trend,
with differentiation among different spawning populations already visible. The present study can provide
potential data for a more accurate fish stocking and fisheries management plan, including stock
optimization, enhancement, and release schedules, for naked carp.

Key words Gymnocypris przewalskii; Spawning stock; Sex ratio; Biological minimum size;
Gonadosomatic index; Fecundity
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