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Pt b, FOR b R 30% . ARSI b
FOUMRL, X FLEER B I A SR 5 R B4R (R AL AT
BEFE, B T X b 0 2R (0 2 A S AR, Dy ifill
TR B SR R Bk

1 #MR5REE

1.1 HmRREMLIE

FE SR BU0K R T BL(29°1'N,111°36'E),
M20174E4 H 43 $120184E4 F 4332 H K F vt ) /3 (k4]
H 2520140 mm) A4 M (9 H 2910120 mm)dE47#
AR A . B AN R B BIRE S UK AR AT B S2 6 ==, 1
S &5 2% 1 4K K (Standard length, SL, 0.1 mm)F/!
1A (Body weight, BW, 0.1 g), SR J5 fi, % 5 5,
AHMSEGEAEEREE T ERE T I,
I IV VAIVIEA), FRPER ) B 5 (Gonad weight, GV,
0.01 g) 12k P AT = 1) 0 44 5 & H) 25 5% # (Clean
weight, CW, 0.1 g), tF H AR FEH(Gonadosomatic
index, GSI), ¥~ A X5 GSI= GW/ICW=100,
U it B o DA 5

15 IV RNV R PR AN 4 () 09 5 d B HCAT
. JEEB#0.2—0.5 gHE Y I EAE i (Oocytes weight,
OW, 0.01 g), JBNS5% 1) B B 5 H i e, FH T 25
J157 8T A4 ] 8 U AR S B AR R IR LA, 43 B B
FAH R GRRL, 3B AR AL R AR R S (Leica M250)
TN HARR, R R R SRR AT IR (V) T R
AR E(0.01 mm). 4555 FBE LI & 1001 TP KL 1)
GRARE . A 11 O S BLAEAE %5 AN AE R B, TRSEEG
NSRRI AT 2 i, AL TR URARIEAE (>0.55 mm)
(17 B2 RICHE = ) B, AR SEEG R i ix
A GE T HORCE, THE s 1Y
1.2 BIESH

75 %} %4 71 (Absolute fecundity, AF)/E— >k
BN SATRE T (1) S48, A 251 7 (Relative fecundity,
RE) A B AH o S5 ), R4 %) S8 7 Bk A7 5%
235 BT R0 FIAR G B3 ) (R /) B B s

AF =N x GW/OW

A, NABFE SRS, GWATERE, OWNEUFE
A o
RF =AF/CW

A, CWhZE5R

FE FLELA—10 F B9 48500 S50 ) AR X 56 ) 2
AT, 4t H Kolmogorov-Smirnovl1Shapiro-Wilki£ A
0 By ) AR A, 9 O 2 ST T B IR S,
BB MWAT T L. 4 B 58K
T HE B RE LR R, P77 90 B EL A

4—10 7 4 Bh I 2 7, DMK AN S 58 AR N
AT, AR sz m A 1, 4 1 4 e B B 21k
ZER I, HAT L. AN B 5K, &
FCHEBCH BRI ZR R R, AR R TT Z it
BA—10 A M SR I 22 5, A2 B35 22
THOLT, GKSEBEAT W EL L

LA ETE ) SR REZ AR R, 7
BT R (y = atby). FERRH( = ax’) 1507
TRy = ae™) A, B ARUAE EE N (470) 1% HUR:
AL BRI, A R BB s R ATCIE RNy B i
BRI, AICHITE 52 W R P

AIC =n x1In (RSS/n) + 2k

N, n AFEARECH, RSSHHRZ - T7 F, ki 2
AL

B2k B AR T (IV. V BEDRIORAR, 1T
BN R T RAR I M, @S 5K 5
IR AR, A BEMERRP>0.05). FMARFZERTS
ZHT A A—10 H e OP 1 ORI 22 52, L
I 46 F1 i Kolmogorov-Smirnov Al Shapiro-Wilk At 5
TEASE, ISR 025 M 22 e s Ak B3 AT P LU

Giit o MR EDE #2 52 FI SPSS16.0FISTATIS-
TICSHEAT, 45 R rh & & & L HH VB E bR 1 2=
(Mean+SD)FR iR, & 3 /K F N P<0.05,

2 #£R

2.1 EMAEHMATL

5 [ P R BR AN AR (IV AT V ) 7E4—10 H
HEL, 23 Hrd—10 A3 MEPE RSB EH B0, # T
AR FIPE AR TR B B R B, BB 1): 473 Ko
I ) P A R BRI, P EIME N T 76+2.68(4 H,
n=26); 5. 67 UMR 2 MM AT BUR &, TIME
KB, 3 N16.95+6.96(5 H, n=34)F117.10+
8.34(6 H, n=48); 77 1R 2 M1t i A4 Fig BB, °F
YIME N7.45£3.93(7 A, n=11); 8 A #Bor M i 144
Te ¥ e, T N10.06+£5.40(8 H , n=35); 9 1B
2 W I 1 A HE BT OB A, P I{E N 6.37+5.07
(9H, n=26); 10 7 4= FME 11 1) PE A4 $5 BURAIS, 733
{8 52.13+£1.41(10H, n=28).
22 E4 108 EXTEFEDINFEXTEE AL

S FE BT 81 4% ME PR 14 AN A I B ), iR K
81.4—190.1 mm, 1A 8.0—120.0 g (K] 2). #ix} %
BE 7172224577764 %1, 3 H bR AEZE N (30116+
19390)%i, L10000—30000%7 Ay 3= ; 44 2 A X 24
FITE - 100—155 1% /g, “FHIMEEh5 12 N (650+
324)%i/g, Lh400—800%i/g N E (1 3).

4—10 H &4~ 7 B 4505 58 79 FUAH S 58 771
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BB IR 1, 7 Z i KRG A Z M K4
WTEEE S B W ERGR 2), T EFH, ZELE
ToRARI0 H M4 ShE ) B35 /N2 E A0
(P<0.05), 6 H 4% %At 71 835 KT HARFA H i
(P<0.05), 5. 7—9H 4. 10 H (4% 58 /175 5
HZEF(P>0.05). 4H110 H 45 258 11 AR
2355 i R R (P>0.05), 5—9 F 465 E51 1 Al
K. BSRERAREXRP<0.05). BEARKRM
dant S 1o ARt RmEBMIREOTEA L
Fn ZEH S, AICIE 7 71091329 1330411332, =
AR A SRR EER, EFFRETE
W, K BRI AF=0.009SL*" (=70, F*=0.56; ] 4).
LG 2 70 B NG5 S5 1 G RN 2R PR R R RN
FE T R A A R E 5 0 8051, 0.44F10.52,
AICIEH 7 I N1497 . 133411505, T 0R BN e fEA

35
25

3
T ke v

4A 5H o ode

0.833

HHRE, RN AF=1392 CW " (=70, =0.52;
K 4),

T3 ZE 53 Bir 45 R B ) 1 2 18] iR AR R 0 77 B
A 52 72 (F 6, 72=7.95, P<0.05), R F /5 ZE A1
B 5 4 EE S (Dunnett’s T3)7%, 45 B Eos: A X2
W 114 A B2 /NT 5816 H (P<0.05), 10 3 B2 /N T
5—8 H (P<0.05), 5—9 F HAHX S8 /1A W3 7%
F(P>0.05). FHXTEFE RIS . AN BAE )
FLHEE A B ERRP>0.05).
23 EMUNE

53 )B4 AN T HI 942 N0.11—1.13 mm. 4H
(1 IR AR AT 43 A BB A —ANEAE, 290.30—0.60 mm,
5—10H 13 1 B A2 550 2 43 A7 B LA A =y I AH,
55— A N0.60—0.80 mm, 5 AN AR 7E
5%116 H 240.20—0.50 mm, 7£7—9 H 790.10—0.40 mm,
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Fig. 1 The gonadosomatic index (GSI) of female Hemiculter leucisculus collected from April to October in the lower reaches of the

Yuanshui River
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Fig. 2 The standard length (a, mm) and body weight (b, g)
frequency distributions of matured female Hemiculter leucisculus
in the lower reaches of the Yuanshui River
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Fig. 3 The absolute fecundity (a) and relative fecundity (b)

frequency distributions of Hemiculter leucisculus in the lower
reaches of the Yuanshui River
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Tab. 1 Monthly comparisons of absolute fecundity, relative fecundity, and oocyte diameter of matured eggs and Mean+SD for Hemiculter

leucisculus collected from April to October in the lower reaches of the Yuanshui River

#i %t Z5H /1 (Fi) Absolute

HHXTEHE 1 Cki/g)Relative

§i1£00cyte diameter (mm)

A #Month BEN fecundity fecundity
FHEMean  Fr#EZESD  CFH{iMean  FrifEZESD HEN  F¥{EMean  AR#EZESD
4 Apr. 7 15763" 6563 267 105 7 0.64" 0.04
5 May 18 41238 14124 677" 247 9 0.71° 0.03
6 Jun. 30 30280° 22799 843" 322 10 0.69" 0.05
7 Jul. 6 34656" 15761 618" 218 6 0.69" 0.04
8 Aug. 11 30576" 19702 585" 245 10 0.68" 0.01
9 Sep. 5 17341 6576 503" 185 6 0.74° 0.04
10 Oct. 4 11848" 6050 156" 74 4 0.72° 0.02

VE: T YE EARN S FREOR A0 2 T8 USSR [F— A TS BOR R AR T BEROR 22 57 B 3, B3 /KTFP=0.05

Note: Letters attached to the means indicated the results from pairwise comparisons; different superscript letters attached to the means

in the same column indicate significant difference at P=0.05 level

*2 K T4 108 BN EE NN HEES
Tab. 2 Analysis of covariance (ANCOVA) of relative fecundity
of Hemiculter leucisculus collected from April to October in the
lower reaches of the Yuanshui River

%4 B Effect H i df ¥IJTMS F P
A #Month 6 1.643x10" 1407  <0.05
fRKSL 1 5.007x10° 429  <0.05
FERECW 1 7.798x10°  6.68  <0.05
R ZError ) 1.168x10°

E B Total 81

7E£10 4 50.10—0.30 mm(/& 5).

B G T O 4% 1)~ 35 /B 290.60—0.77 mm, 5
12 Y B 5 1R A AT ZE 55 1 (P>0.05), 77
ZEHT RIRA—10 H O BA 835 72 7 [(F 6, 45—
4.45, P<0.05], ¥ L% (Tukey HSDVE) 45 R 7R
4H K942 83 /N TS5, 9F110 H (P<0.05), 56—8H
T8 Z R (P>0.05), 5—10H IR LB EE R
(P>0.05).
3 itig
3.1 ZEWINEEEIMEENX

RGN A E O 2 N T e f
KGR T A IR b 7R IS AR, R AR AR A A
BIEA —/N e, R O0E N BT A I8 1 #8 AL T [F —
KA, [ E = ) HA G el 2 ke, 32BN B
WAFAEANE] R B BT B R 1, A2 [5] — AN [F] s ] 7=
B A T FEAHR L, 4 R IR AT Sy
A B B A WU, G452 8] 7% 2250 A W, 35 B O 5
A [E] I B AT AN IS AE R O 15 PR s R AR P A
FERAHFI O, 2 AAEA R 1, IR Ee K
[R5 — A e B BN B S 77t ORAR BN B A —

B

WEAE 0 T-7E R — b= ™, BT 2 EieE
50T+, 5—10 7 R4 43 A A 4 B /N B0 T
] S NI 7E 1S5 IR B0 7, DB 7E N L —
AT A, *h e 2 HE R i s
3.2 EUESEHNEEAMIPEHNTLREN
ST A 7)1t B o B 0 S B0 B A% K /N 22
SR O RS M e T AR
LT AR R NN o SR 0L 50 e o
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Fig. 4 Relationships of absolute fecundity to standard length (a)
and clean weight (b) of Hemiculter leucisculus in the lower
reaches of the Yuanshui River
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(1) 43 1 58 3 R BR 42 KNI AR AL, 45 L R B4 N
10 F [ 46 5% S5 1 FOAR X S5 135 8 /N, 6 F 4
YPEFE I 8R, HaR Ak, 5 A R6H AT %
Va1, HARHAMBIRZ . SRR S AR T
AHH—A e AL, HAh R 0 B A m e, &
K R A B T 1 BR 4%(0.60—0.80 mm), TG 2 3
ZE 5. B mE KR I R URAR, 755 H e H &
K, SRIG A H B8R/, #7808 7 I DR AR K,
KB B AT R (R, BE R At O A R
[ [ o A L, oz, 4 e O o I v ol T
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MEREFE )R 2, BRI D B4 H )
REI(10H) S FE 1 /S, R EHE IR B b o
FH MR B, 2367 O 0 S 1 2 4t S0 70 R HE I
St BRI AR 1), XA RN TE LA A
PR 5 ST, 12 PR [R) — /N B ) 30 P ) 5
73, MAEAS S — AN FhE () S B TR, 2% 53 5l v
CUNEGE YR EOPSS -3 WA INIIE =T ik
ffat
R PV BHE e AR AEAMER 20,

FYNAE 5 AL AN AR RIS DL SR AY S A7 3 R A
S0 RO T IR AL B L R, B
U HAS H A6 A 4 1 BHE MR B %, BhE 1B
s %z, PPk E R 2 BT HT—9H
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b o L HERT, o £l Ab T8 DTk 5 2 1R A& 5 A6
HAE A, R T—9 A, Fe b K2 4RI10 7 H A4
(AN . Ao, 3% 8 5 261 R B = e K P A T
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FEFR RARKOR 200, BRI VER TR S, A AN
GRARAR R TR, X P b 78 sk B B v
33 AEKABHNEENRAESEMFFHENXR
B )M GRAE EAE A S T A AR AR CAER
bl R I AR FK IR 5T 6 4
LM MR T A ™
AR AR 7K 22 2 355 Je N AR Ml A7 B A6 1) 5 g ik
TR 3), KB4 B 248 0 B0 D) 45 4 L v ) 3
DX K26 BEAR I 3 X . R 200 B0 I bR
AR A B P S I T 164 00, 28 2 v Y X 2K AR A
W, AR, T RE M-S B0 T 46 5 v 1 X 1) £ 0 5
I . A S R AR AR R 5 R AN
w2, DR AT R P AR Xt S R AN (] 3t B A
HIMMR BT J) . 3% 3 RoR ALK FE A MR R AR
X BEHE T3 R T R A S5 7, AW Tt
IR AT PR AR T A 1 (650£324) K0 /g 5 8 IF ALK 22
FHE B AR BL, 33X 5 SR A e BAT SRALVA K P 1) 52
KB K AR AR OC, WeAK R i AL B A B4 i)
MR S PR o 5 S B S Lk BELRE, A R
T BEW, T K AR BN SRR K E K . FE AT
K REARTELL R R AR A3 A B BA A g U6,
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Fig. 5 Monthly frequency distribution of oocyte diameter of Hemiculter leucisculus collected from April to October in the lower reaches of

the Yuanshui River
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Tab. 3 Comparison of absolute fecundity (oocytes) and relative fecundity of Hemiculter leucisculus (eggs/g) among rivers and lakes

. T ot e 1 ) R —
ST i Site ﬁ?"lf}g]fathde, E“ﬂ ﬁNE Absolute fecundity Relative fecundity ??Iﬁ‘
ongitude ate Ji[Range -“F¥J{EMean  JilfRange -“F¥J{EMean elerence
138, o E Dalai o o4’
Lake, China 49°12'N, 119°44'E 6—7 — 3552—16420 9944 — — [25]
SURT A ITY, %
1 [ Erlongshan 45°43'N, 127°25'E 6—7 15 1342—69312 30317 341—934 668 [14]
Reserve, China
TR EE,
Qinghe Reserve, 42°30'N, 124°13'E~ 5—6 32 8235—164850 30860 32—1433 624 [13]
China
M LRITAK AR,
+h [E Shuifeng 40°18'N, 124°17'E 6 44 11428—32100 18632 278—601 456 [4]
Reserve, China
UHRDKJE,
Fenhe Reserve, 38°5'N, 111°53'E 5—7 87 3766—72353 20775 347—1572 788 [10]
China
BV, 1 0 o5
Baiyangdian, China 38°50'N, 115°58'E 4—5 16 4486—31534 14995 — — [26]
Adji-Golilf], 17 0 orgr
Adji-Gol Lake, Tran 37°25'N, 54°38'E 3—4 18 12040—45085 30266 451—783 654 [27]
Alma-Goli¥], £ & o orn
Alma-Gol Lake, Iran 37°24'N, 54°40'E 3—4 61 15058—44665 31934 499—823 692 [27]
Ala-Goli#f, f B 0 orsr
Ala-Gol Lake, Iran 37°20'N, 54°35'E 3—4 54 14142—48692 31711 462—872 648 [27]
Sefid River, £ ¥ o o A1
Sefid Rive, Iran 36°59'N, 49°34'E 4—8 30 2740—58028 19979 14—1273 607 [28]
IS BHYLEL,
[F Luoyang in 34°37'N, 112°25'E 4—5 44 1937—39563 8436 110—865 383 [12]
Luohe, China
e ZRANEE IR &
i [ENanchong in 30°49'N, 106°8'E 5—8 15 3780—26928 15699 306—492 378 [15]
Jialingjiang, China
NED Eq :
f:ihﬁé " Erhai, 25°43'N, 100°11'E 6 40 3099—33050 11934 249—826 560 [8]
JETE,
Shaoguan in 24°48'N, 113°35'E 4—8 63 3724—85670 20440 106—1226 396 [11]
Beijiang, China
ARILRM K R,
' [E Fengshuba 24°27'N, 115°24'E — 33 3277—18045 8069 201—1040 580 [3]

Deserve, China

MU, Toib g B, XUE B 20, B0 1 (1)
YR A2 HBTE0.60—0.80 mm, & BH AN [F] 7K F2 44 1) i 2
T B AR g 1 B bR, AR K
RAEAN BIBNZE e F BRI B T 2=
o HRINMAEIE 7] 52 B35 & IR SR (1 5
Wa, £ 25 AR, B AR B, R AR KR, BN
BEHRIREE L, MEEE S Y, AR E A
K B A B AR s v, = S ER IR A K 2R
TR R, BIE IR A DG T — B i 1S
FEVRELET =, R D, R E IR AR, B
5 TR AR,

R AT 5K, hELAEERX
2, " Z AR R, BE WA AN
Zebk. TR HOM R RS, R4 vt B
T ERKAEMGEIT KR WRKE. Hifg. Jb
L. 3R ER RO R, % 2 00K R,

I ESefid Rivers ZRYTAAMHIK E 2 2% &R,
AR IR NE . T B B 04 440 0 B0 ) A A
Kok BRI TR, TR RS HaFblH iR
VI L BEBEVT AL YT AR A AR 0, AN R TS 4
PR =510 R e, TR S R
0B 20k B ) A O R K B T R, IS 4RIT
AV TR A o B ) 40 0 S g 0 s 2 T R
3 Z, VOKFNEES B EAR T MG ST R i R R
TALILANRE, bfE e T4 TANEE, /N T AL VLRV
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CHARACTERISTICS OF FECUNDITY AND OOCYTE DIAMETER OF
HEMICULTER LEUCISCULUS DURING THE SPAWNING SEASON
IN THE LOWER REACHES OF THE YUANSHUI
RIVER IN HUNAN PROVINCE

HUANG Yan-Fei">’, PENG Lin-Ping', CHEN Li-Yuan', ZENG Hui-Lin' and LIU Liang-Guo" >’

(1. College of Life and Environmental Sciences, Hunan University of Arts and Sciences, Changde 415000, China; 2. Collaborative
Innovation Center for Efficient and Health Production of Fisheries in Hunan Province, Changde 415000, China;
3. Key Laboratory of Health Aquaculture and Product Processing in Dongting Lake Area of
Hunan Province, Changde 415000, China)

Abstract: The fecundity of fish and oocyte diameter are two important indicators of the reproductive potential of popu-

lation. However, little is known about the temporal changes of fecundity and oocyte diameter during the spawning sea-
son. A total of 180 Hemiculter leucisculus individuals were collected monthly from April to October in the lower
reaches of the Yuanshui River, 81 of which were matured female and their fecundity and oocyte diameter were ana-

lyzed. The results showed that the Gonadosomatic index (GS/) was the highest in May and June, intermediate in July,
August and September, and the lowest in April and October. The average absolute fecundity (4F) was (30116£19390)
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oocytes, with a peak at 10000—30000 oocytes. The average relative fecundity (RF) was (650+324) eggs/g, with a peak
at 400—800 eggs/g. The relationships of AF to standard length (SL) and AF to clear weight (CW) were as follows: AF =
0.009SL>"” (+’=0.56) and AF = 1392 CW"* (’=0.52) respectively. AF and RF were the highest in May and June, in-
termediate in July, August and September, and the lowest in April and October. The diameter of mature egg was not
significantly different among months. The diameter of recruited egg was the largest in May and June, indicating the
highest reproductive frequency. The result documented that batch fecundity and reproductive frequency changed with
spawning periods, from which larvae make different contributions to population recruitment. Also, the temporal varia-
tions of batch fecundity offer important guidance in assessing reproductive potential of population. Fecundity of H. leu-
cisculus showed spatial variations among habitats, and was higher for populations at lakes and reservoirs than in rivers.
The fecundity in the Yuanshui River was similar to lakes and reservoirs, and it is a slow-flowing and lenticular habitats.
The study revealed reproductive characteristics of H. leucisculus, which provides essential data bases for fishe-
ry management of this species.

Key words: Hemiculter leucisculus; Fecundity; Spawning period; Egg diameter; Dongting Lake
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