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Age Structure and Growth Characteristics of Anadromous
Populations of Coilia nasus in the Yangtze River
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Abstract : Coilia nasus is one of the most important commercial anadromous spawning fishes in Yangize River. In
this study we analyzed the age structure and body length on 299 specimens collected at three localities , Jiuduansha
(JDS) in Shanghai City,Jingjiang (JJ) in Jiangsu Province, Wuhu (WH) in Anhui Province,from April to May
2009. The results showed that the body length ( BL) of C. nasus were 15. 8 to 32. 8 cm (average 23.3 +3.5 cm) ,
52.51% of the specimens were between 18.0 and 24.0 cm. The body weight ( BW) varied from 11.83 to
143. 80 g with average of 48.19 £24.89 g, 59.53% of them weighted from 10. 00 to 50. 00 g. The body length
and body weight of WH population was smallest (ANOVA, P =0.000 <0.01). The 299 specimens were aged in
4 classes. Of 51.28% and 53.97% of specimens in JDS and JJ population were aged at 3, respectively. In
contract ,85.26% of specimen in WH population was aged at 2. Compared to the fishes harvested in 1970s, in the

same section in Yangtze River, the values of BL, BW and age of the studied specimens were declined
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dramatically. The overall sex ratio ( 2: & ) was 1: 1. 57 ,however, the sex ratio varied between populations, i. e.

1:1.28 for JDS population, 1:1.46 for JJ population and 1:1.97 for WH population, indicated a gradually

increase trend of sex ratio along Yangtze River upwards. The average fatness of all specimens were 0.35 +0. 05,

and the maximum value was recorded in JJ population in specimen with same age. The higher fatness of JJ

population may explain why fish C. nasus harvested in JJ had a highest commercially value.

Key words : Coilia nasus; Anadromous population; Age structure; Growth characteristics; Yangize River
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Table 1 Sampling site, duration and sample size of Coilia nasus

KA

Collection site

SREEM ] (4F-H-H)

Collection date ( Year-month-date)

HAK ()

Number of samples (ind)

I LBV Jiuduansha, Shanghai 2009-04-25 78
TLIRYEL Jingjiang, Jiangsu 2009-04-26 126
ZAIEW Wuhu, Anhui 2009-05-06 95

VR BAT AW S e MR, 2B A0 IR AN 2
WY HATTE 60°CIEAA TP HLEE 24 h 7E T4 4% b
B, R RV E K2 0. 01 mg, K
XF ¢ i R, 2o A Ok HoAn Y TG o 25 S
(P>0.05) 58— 22 , il ge — v 22 2
HE(7,11,177 .

DRI A B R AR LA 2T B il Ay s o 2%
WARE ., XK AIEWIRY 95 EFEAJE FH R A
RS AR R SRR AR A T Y R H-
A AR IR T T R, R 1Y
W&k 92.63% (5% 2) , Kolmogrov-Smirnow X

FEAR S R, I R EMEZER (P =0.181
>0.05), B, FATIEMH W, = -0.702 7 +
4.6002 A X — KRN HER AR ] B AR
1,2, W, MR EAATE (mg) A AR () .

MR K =100 x (W/L) W Fw X,
WMIERTE (g), L MEK (em) , K R 3
(%) . 0¥ FH Excel 2007 1 SPSS 16. 0 Fi 44
P 35 FH 8RR 35 2243 (One-Way ANOVA) Xt
ANFESEEREZF AP mBEN L E L
.24 P <0.05 F1 P <0.01 B, i IH7E 95% B
9% K- I B B ES B EER.

K2 EHMBXEAEEHRESREERFRIVMEGE

Table 2 The agreement for age of sample fish determined by regression of sagitta-weight and by annulus

counts on sagitta in Wuhu population

P
AR () WRRHAEE F 1S B BREA L ()

Number estimated by annulus

(RO AT AR RO R AR () WA (%)

Number determinated by regression

Age-group (2) counts on sagitta (ind) between sagitta-weight (ind) Agreement
2 81 76(5 RHAREEN 3 1Y) 93.83
3 14 12(2 RYERE N 2 ) 85.71
Bt Total 95 95 (7 FEHRE) 92.63
2 4 om S A7 62. 82% 1 51. 59% ; e RN E ) £ 44
Zh

2.1 AREAMBHNEKMEESS Fiohn
JIEFFREEAR M 15.8 ~32.8 em, F4(23.3 =
3.5) em, HoH1, 18.0 ~ 24.0 em B AE
52.51% ;24.0 ~30.0 em B9 /5 41.14% , K&
9 11.83 ~ 143.80 g, F ¥ IR E (48.19 =
24.89) ¢, H:rf1,10. 00 ~ 50. 00 g 2H Ay A% Y
SRR 59. 53% .,

JUB D R BEIAR K 15.8 ~29.8 cm, F1
(24.1 4. 5) cm; W VLR BEIR K 16.1 ~32.8
em,FEH)(23.8 £3.6) em; 76 W FhBE IR K R
15.8 ~29.8 cm, F1(22.1 1. 6) em, JLEVD
RIS TTRPHE (4 O S5 AR K 2 24.0 ~30.0 em,

K2 7 18.0~24.0 em, /5 89.47% (E 2)
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Fig.2 Body length frequency distribution of

anadromous Coilia nasus
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AR 2 W80 3 1% 2 MEISA,85. 26% 1Y

MER 2 (£ 3),

299 J& I 90. 3% AN T % o 1 ] M
P£105 J& EbE 165 B i R 1:1. 57, H
LB SETLASE IR B MEREPE L2351 R
1:1.28 1:1.46 fl 1:1.97, B BT & KT
T O £ R T D | £ 32 T A B 5
(E4),

m f Female O Male
B EEFAIMERE Unidentified sex

T4 b Percentages (%)
s

JLBt¥ Jiuduansha  SEVT Jingjiang
KA Collection site

4 3 ADFEE MK B

Fig.4 Proportion of female and male

FE Wuhu

in the three populations

2.3 AEMBERBMNMEAEKMEETN
ANOVA Zrffri s, JUB U S5 1R IE M 3 A-Fh
HEA A 2 WR LR 3 W 2H P, A A ) A R
(P =0.307 >0.05) FI{&HE (P =0.741 >0.05)
B EE2ER

2 20 3 AR R A AR A TGt 2 2
(P =0.085>0.05), fH LB FhE 0y 4
WERTELAMZEEI AL (P =0.000 <0.01),
VLA TE RN E R T 2 22 5% (P =0. 688 >
0.05)

3 WA AR AR IFIEER D EER
(P =0.000 <0.01) , HHr DA JULB VD Bl 19 I

R3 AEMBEHEREN

Table 3 Age structure in the three populations

RS () Age-group(a)

1 2 3 4
FIRE Population  ————— T wara e
BRI (R) WHl(%) HABR(R) WHl(%) HEARBERE(R) WHl(%) AR (R) HHl(%)
Samples(ind) Percentage Samples(ind) Percentage Samples(ind) Percentage Samples(ind) Percentage
JUBtY) Jiuduansha 2 2.56 36 46. 15 40 51.28 0 0. 00
YEYL Jingjiang 0 0. 00 55 43. 65 68 53.97 3 2.38
JEH#] Wuhu 0 0.00 81 85.26 14 14.74 0 0. 00
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K, IEFRE A e/ o FE AR 1 7 2 A A
(43.88 +9.47) g, W i /N T JLB VD R v Fh
BE(P = 0.000<0.01),

AL AT DL, ANPE S 2 i Bk 3 ik, HoFy
PR RN SR A T VA i I a8 AR /s
PILR(K5,6),
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Fig. 5 Body-length of fish at the same age

in the three populations
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Fig. 6 Body-weight of fish at the same age

AT Body weight ( g)

in the three populations

2.4 EHEDTL 299 BAERAF Y F 0
$70.35+0.05(0.24 ~0.53), Hr 1 %4 N
0.34+0.03(0.32 ~0.36);2 {240 / 0.33 =
0.04(0.24 ~0.53) ;3 #4145 0. 37 +0.05(0. 26
~0.52) ;4 #2H} 0.38 £0.04(0.29 ~0.52) ,
DIFEARBE Z 1 2 15 3 I AH L, 3 4
FEWHERERT 2 4 (P =0.000 <0.01)
(E7),

o
W
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Fig. 7 Fatness of fish at the same age

in the three populations

ANOVA F3Hr 7 3 ASFPRE )7 25 S
HAW R FEZR (P =0.000<0.01), HHLL
SEVTHY M K, 35 0. 38 0. 04 (0.29 ~0.52) ;
JLBPEIR Z, 9 0.35 £0.04 (0.24 ~0.53) ;
JEWI /N A2 0. 30 £0.02(0.25 ~0.36)

3 9 ®

3.1 KIITNHMERK AEMEREHTH
A X e i s = 2 TR S R S W WA E PA N
EWICYTEL 1973 ~ 1975 4F T P B AR i A1
H11.8 ~40.0 cm,F131.04 ¢cm, HH130.0 ~
36.0 em A AL HAK K 4, 5 52.80% ;24.0 ~
30.0 emZHIRZ , 15 34. 56% ;18.0 ~24.0 cm { K
7.66% ) BRELEESE K B, 1993 ~ 2002 4F T M
FLEPTE T A 1 YR (29. 19 +
4.49) c¢m,24.0 ~30.0 em KK 4,5 49.47% ,
30.0 ~36.0 cm ZH /5 35.54% " BEFET KPR,
2006 ~2008 AFE5LHH VEVT. 22 PRIT B R B (1) T 5
FEA MR 2.8 ~34.1 em, F3(23.6 +
2.0) em; MEAAAKK 2.1 ~36.4 em, FHy(21.4
+2.8)em " ARAFIT SR R, 2000 4E KT
TR AR K JE B 15.8 ~32.8 em, F
#1(23.3 £3.5) em, HiH 18.0 ~24.0 em ME
15 52.51% ;24.0 ~30.0 cm (5 41. 14% ,30. 0 ~
36.0 cm 4K 0.67% .,

20 20 70 AEARHT, KT T8 B AR R Y
AT 5.00 ~280.00 g, F44 111.47 g, Hd il
PAK T 2H O 90.00 ~ 160.00 g, (5 5 % Y
38.50 ~ 65.40% , /N F 50.00 g 9 1L H
10.91% ™' 1993 ~ 2002 4F 4 il & % KT
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Bt, R E /N F 50.00 ¢ AR BT E
13.47% ", ARWF5E 8, 2009 4F J] 5% i jiF
FlRE (9 4K R 11.83 ~ 143.80 g, - ¥ 1Y
(48.19 +24.89) g, Hid1 10 ~ 50 g 2H Ay /NAS
e b2 FEAR 59.53%

20 e 70 AR, AT T B 7 O R R Y
RAFER IR 6 1,3 ~ 4 #3A 5 =AFIEE R
84.52% " LB IIBTIY 3 ~ 4 WA LL il A
A3k 74.20% ~79.90% ', i 1993 ~2002 4
A 2 PRI B, 2 WA 5 89.09% ) 52006

SRR NITEE 3 ~4 #5729 7 ;2006
~2008 AFESE I 5T A PRI B, L) 3 ik
NENT AT 299 B ITIEFREA | BAR
WHET 1 ~4 % 4 NMEIRAL A 2 i b7 23R
1 57.53% ,3 #%15 40. 80% .,

Y H 20 228 70 AFARLLS X VLI 1Y

JIGERIEERI R TS 45 2R, AT LU B, s e R K
IRTE L EAF IR A H LSRR 4L, e B B
I Z /NS R RIRC BB R
A A (2 4.5) .

R4 ARBEHI IS~ B R E K EELLR

Table 4 Comparison of body length and body weight of Coilia nasus anadromous populations

harvested at different periods in the Yangtze River

- SR G2 I R] (4F ’ HMAE (e ' AR -
RIS SIHIICR) i (cm) (m) e () ERCe)
. Collection date Advantage : Advantage
Collection site Body-length Body-weight . Reference
(year) body-length body-weight
LEHZ O
. ! lﬂi{ﬁﬂ 1973 ~ 1975 11.8 ~40.0 30.0~36.0 5.0 ~280.0 90.0 ~160.0 [14]
Jiangyin to Hukou
[EREESY/S 24.0 ~36.0
1993 ~2002 24.0~30.0 4.3 £46.6 50.0 ~110.0 16
Nantong to Anging 9 29.2 4.5 ? * [16]
k%{%jﬂ . 2006 21.7 ~42.1 19.0~27.5 20.0 ~235.0 50.0 ~100.0 [18]
Wuwei , Anhui
e
. mﬂ. 2007 8.4~28.3 - - - [19]*
Chongming
YT
T 2007 16. 4 ~30. 8 - - - [19]*
Jiangjiang
ﬁB& 2007 19.1~34.1 - - - [19]"
Anqing
BT IEH) AHFFE
2 15.8 ~32. 18.0 ~24. 11.8 ~ 143. §
Jingjiang to Wuhu 009 58 8 8.0 0 8 8 <30.0 This study

# SCHRL 19 TG HT T 2007 4F 4 H 9% ; - 8278 S0k AR 0080

Only 2007 April data was cited from the nineteenth reference. — Represents the references did not include these items.

®S5 AREBEIISHIEF R FREMILER

Table 5 Comparison of age-group of Coilia nasus anadromous populations in the Yangtze River in different period

RS AT () LT () TP AR () ik
Collection site Collection date (year) Age structure (a) Advantage age-group (a) Reference
\‘T g N D
. ! U.EJE@ 1973 ~ 1975 0~6 3~4 [14]
Jiangyin to Hukou
Tﬁﬁiﬁﬁi 1993 ~ 2002 1~4 2 [16]
Nantong to Anqing
LRI H
Wuwei, Anhui 2006 1~6 2 [18]
R T
AU SR 2006 ~ 2008 0~4 2 [19]
Chongming, Jingjiang, Anqing
VT & e 2%
T 2000 o , KWL

Jingjiang to Wuhu

This study
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/N F LBV R VLA RE B LB YD 57T
FREE AR AR I JC B 5 22 5, Tl A
AWKy 4 1, I 51.289% Y JLBY>
AMAFN 53. 97 % (LR R 3, T £k
85.26% M TSI A 2 i, SRUIIARL K Y
AR C S AR By, T E 7 0 3
'J/\ﬁimﬂfeﬁﬁ’\lﬂﬁ/]\/\ﬁi RN ] g5 F R
) /NEIE AR
3.2 MIEREAKANTEHER GAETH C
BRI R , R VT iE Y T 8% R A 0

Fedsir 121, BAa s " (£6), 1 ~3 i
FOAER I FREAAR I 22 /D T 4 ~ 6 8 1Y o W AR

W L2 e/ AR TR ST A MEAE L R 12 1. 57,

e SR 2 A ¢, AMRWER,
ﬂ@fﬁﬂlﬁ%‘i A VAR L, 2 ﬂﬂ?ﬁaa_
WU | I T N ) B, B R R A
WHE

FORHE R, K VT IE 7 ] 65 11 5] % 1
AN B AR AR 24 H PR T T B
BFFEXT 3 ANFIEERG 2 WAL RN 3 W4 20 T 4 £ 20 #r
VU F []— ol o %) A R ) 7 S 24 K A
NG W A =L <3 2 R NEOL NS
FARTE Y 1973 1975 4 BREARA bt TG e 3
ZE5E A0 3 A 2 MR A IR R R E Y
IR HAS /N T (R 7)) RAFILBIR,2 4
3 Al B R K ik E A VA K ILAE

A N R (18] 4,5) XKW,

®6 ARIBHIKT ISR B AL

Table 6 Sex ratio of anadromous populations of Coilia nasus in the Yangtze River at different period

RAE KA E] (4F) FeA%E (R) PE(2:8) ik
Collection site Collection date (year) Samples (ind) Sex ratio Reference
TRISE T .

Caizi Lake, Anhui 1974 179 1:0.99
IR s
1974 1 1:1.21
Danyang Lake, Anhui o7 33
T BT B 1973 1615 1:0.95
L BB 1974 1857 1:1.79 [14]
Jiangsu to Anhui
1975 650 1:2.17
el
. 2006 ~2007 576 1:0.70 [10]
Chongming
T =T KNI
2 2 1:1.
Jiuduansha to Wuhu 009 70 37 This study

R7T ARBEKLISMEEER FRARNEK EELLR

Table 7 Comparison of body length and body weigh between the same age of anadromous populations of

Coilia nasus in the Yangtze River at different period

Ak A ] (4 AEWEZH (1Y) Age-group(a)
R RBET [R] (4F . N
R HEMRCE) e 2 3 ik
Collection Collection
X Item Reference
site date( year) Q 3 Q F
e K (em) 26.7 22.7 29.7 28.0
L5 T T Body-length ~ 21.3~30.2  14.2-26.1  25.6~35.3  20.8~31.0
Jiangsu, Anhui 1973 ~1975 . . [14]
Jiangi (g) 6.0 -85, 0 34.2 91.7 80.0
Body-weight 17.0~55.0  45.0~162.0  50.0 ~145.0
N MK (em) 21.2 21.8 26.8 68.3
JUB D F 35 e
Body-length  16.8 ~25.9  17.7~29.8  22.2~29.6  26.2~105.1 M5t
Jiuduansha to .
Wuhu HE (g) 31.6 34.8 72.0 26. 1 This study
Body-weight ~ 14.0~60.5  15.0~99.7  34.1~106.0  19.8 ~29.4




539 o REE RIS R AR A A S AR AR Al - 31 -

RO 2 ) — AR 4 4, Jif B Xk R AR ) 85t 2L
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R Y I = 2 13 VWO =1 AN N1
o3BT B 299 & U1 5% FE AR 19 - 35 3 0l 1
0.35 +0. 05, 5 4EHTA BT 45 AR g e
AN A ] 22 57 0 3, 3 i Al A (B 3 o KT
2 W4, 3 AFIE Rl H A R S 22 R
ST ) S 44 32956 5 35 0. 38 + 0. 04, F6 5] 19 X
0.30 +0. 02,

CLA 5T 2R B 185 [ Pt A KT A
i HEPERORS S R B E] 3 1, MEPE IR S K £
AOAE 2 W, VLB VLB, RER AN
AIPERR T & B 5] 4 Wiek 5 10 BATAY M
ALK, R Z BB AR BN ERT S
3 W (PS4 0 B A R e = 1Y, 3K TT fg = D %
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