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Fig. 1 Temporal dynamics of C. nasus population structure in the
Taizhou section of the Yangtze River
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0.20). HEMEREAR 2 AR R E £ R, VBGM
SR B = S FF(w;=0.32), T Gompertzfi 8 (AAICc=
0.166, w=0.29)F1 Logistict %! (AAICc=0.361, w=
0.27) I SCHFFE I 28T . EASVER IS, B Lo
N R [P Richards 5 51 75 9 14 7 4k A 350 2 R L A A1
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Tab. 1 Age, body length, and body weight characteristics of C. nasus in the Taizhou section of the Yangtze River

- HfEFemale HEMale
Veur 33 hE 33 1R tE
n Body length (cm) Body weight (g) Age (a) Body length (cm) Body weight (g) Age (a)
2005 61 30.4+2.3 102.5+22.3 2.9+0.4 40 26.5+4.2 71.2+£33.1 2.1£0.7
224—334 37.8—133.6 17.0—33.2 17.9—127.8 1—4
2009 48 25.0+3.6 63.5+26.4 1.9+0.7 70 23.6+3.2 54.94+24.3 1.7£0.6
16.8—32.8 17.6—143.8 17.7—30.0 16.0—111.2 1—3
2012 227 27.8+3.5 87.7£33.6 2.5+0.6 179 24.3+3.3 56.9+23.6 1.9+0.6
17.7—35.1 19.8—208.4 14.2—31.3 9.2—118.5 1—3
2024 242 30.9+2.7 118.4+31.0 3.0£0.5 91 26.3+3.3 69.2426.0 2.2+0.6
21.0—36.5 433—218.3 16.9—32.0 17.8—136.7 1—4
Bk Total 578 29.1+£3.6 100.1+35.6 2.7+0.6 380 24.943.5 61.0+26.1 2.0£0.6
16.8—36.5 17.6—218.3 14.2—33.2 9.2—136.7 1—4
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Fig. 2 Relationship between body length and body weight for
female (a) and male (b) populations of C. nasus in the Taizhou
section of the Yangtze River

TR M ) A TERAIEGR 2). [FII, HETE ) AR
KRBk (0.56/4 ) T MEPE0.41/4E) . METE A
KR INTRH(D'=2.796)0E =1 T Ml (D'=2.775), 5 ¥
AR P ) 22 S R B — B

GLM A IR BoR, Kbk 2 590 2 [MA71E
S AH DG, R PR EAAR IR A A 25 38 DA S
% (AfE=2) A B AR (AICeH /N, % 3). Kk
(17 B 160 3 371 43 A 33k — 25 8 7~ 17 O A ) i Ak 1)
HAR B P PEANARISTE2010—20 124E B¢ 22 )7 58
KA, B G 2SI S ss . SR, Pk
TEAE B 5 (0P 591 29 A —— MR AN A E 20244F f) 44
K FNME 2B R 2005 MW 2 % K1, R H 5E
SR EL A A BTG o T M AN B R R S B
OGBSI, (H 20244 FUAE AT A IA E]20054F 1 4)

B 4).

24 FKESHHETEREE S

G AL 8 0 25 O T ) M A R A
B LA AR B (R 4). BERLIE RS IR R W, R
A0 Er L RS SF A IR % 22 (A 2R 0] e e o Ak 35 2L
A AL BOR (ME: w;=0.39; 1 w=0.68). 2005—
20244 [ IS P 40 BT S5 715 - (1) M A A P A PR A
(L)Y 25 TG LI RuB ik iadh; Q)F K
R ()R A ETHE T BRI EUR S 5 o

P BT B, HEPEREAR AR K S bR ik 3
o B 25 5 PR TR L A o A 0 2 A R 2 e
P 18.6%, TMENEI N 14.2%; ki EEBrA AR AL R
JEE T ik 41.2%, WEVE 928.4% (& 5).

3 iR
3.1 FREE K RIETEEHZS

AHFFER I, KL B IR FEE2005—2024
LT R MR SR, mis MR (3—4%)

2 KITSRMERTIEHER S KRR R S T AR BNE L

Tab. 2  Parameter estimation and model selection of different growth models for female and male C. nasus in the Taizhou section of the

Yangtze River

P53 Sex HH Model L, (cm) k f p @’ AlCc Ai w;

WiFemale VG- U BASEAE K BRI VBGM 39.05 041  -0.80 2796 977428  0.000  0.39
RIIA 2487 Gompertz 37.12 0.58 0.13 2.903 977.907 0.479 0.30
BRI Logistic 35.98 0.75 0.64 2987  978.681 1.253 0.20
AT 2B B Richards 36.98 0.59 0.19 10.00 2907  979.999  2.571 0.11

HEMale 5 DU BSEAE KR VBGM 32.63 056  —0.72 2.775 622.615 0.000  0.32
R AIF 2Z 45 7 Gompertz 31.77 072  —0.08 2.861 622.781 0.166  0.29
P A T Logistic 31.15 0.90 0.34 2.941 622,976 0.361 0.27
A 2% M A Richards 31.70 074  -0.03 10.00 2871 624.842 2227 0.2

VE: AICCA2 AL IE RIS EHE I, A & T MR AR Y 5 IR AR (I ATCC 228, w AR Loy ks ton p NEERKBEIZSE
Note: AICc is the Corrected Akaike Information Criterion; A;is the difference in AICc between each candidate model and the best
model; w; is the Akaike weight; L, , #, and p are parameters of the growth models
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Tab.3 Parameter estimates from generalized linear models (GLM)
for the C. nasus population in the Taizhou section of the Yangtze
River

| AR N o .
PERISeX ar effect  P-iiModel AlCc A w

MEFemale 214 2606.635 10.147 0.01
S FES R=spline,(year)+e 2596.488 0  0.99
(df=2)
EMale  ZiME R=01yeqrTe 1699.730 14.472 0
S FES R=spline,(year)+e 1685258 0 1.0
(df=2)
E: RICRARKILTE, a0 RN S RS, 9 RZE T AICe
R B IER AR 045 BAEN, AR R B A i 15 8 b e AL A 1Y)
AICcZEAH, w2 AR E, A s 5 HE
Note: R represents the residual body length, ay., indicates the
year effect, and ¢ is the error term. AICc refers to the corrected
Akaike Information Criterion, A; represents the AICc difference

between each candidate model and the best model, and w; denotes
the Akaike weight. df stands for degrees of freedom

R=o:yea,+a

F4 KIRMERTIERHEE KSBUFL AR EEBIERI LI

Tab. 4 Comparison of growth models for temporal trends in growth parameters & and L,, of C. nasus populations in the Taizhou section of

the Yangtze River

157 Model HE Female 1 Male

N 32 AlC¢ A; Wi AlC¢ A; w;
1 L, k 2619.721 27.551 0 1703.008 20.820 0
2 Loyl k 2608.618 16.448 0 1703.356 21.168 0
3 Loyl+asl’ k 2593215 1.045 0.23 1686.401 4213 0.08
4 L, k8,1 2610.389 18.219 0 1704.364 22.176 0
5 L, k4B ol 2597.162 4.992 0.03 1691.691 9.503 0.01
6 Lol k8,1 2610.348 18.178 0 1704.231 22.043 0
7 Lo+oyl+a,l’ k+pil 2592.718 0.548 0.30 1684.363 2.175 0.23
8 Lol k4B ol 2596.607 4.437 0.04 1691.335 9.147 0.01
9 L, +oyl+a,l’ kBt pol’ 2592.170 0 0.39 1682.188 0 0.68

Ty Ay RIS K BH L, kARSI B AL, Horh g Mool 7L, 550 LZIRIR AR, ) A B, #iR T k 5441 2 18]

K% R, AICC AR IE R RS

SHEN, AR B ARG S e U B ATCCZEMH, w R 7RI E

Note: £ and f, are functions in the model related to the growth parameters L, and k, where @, and @, describe the relationship between
L,, and year /, and f, and f3, describe the relationship between & and year /. In the functions, AICc is the corrected Akaike Information Crite-
rion,A; represents the AICc difference between each candidate model and the best model, and w; is the Akaike weight
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TEMPORAL TRENDS AND SEX-SPECIFIC VARIATION IN GROWTH CHAR-
ACTERISTICS OF COILIA NASUS IN THE TAIZHOU SECTION OF THE
YANGTZE RIVER

GUO Hong-Yi', ZHANG Ya', TANG Wen-Qiao' and LIU Kai’

(1. Shanghai Universities Key Laboratory of Marine Animal Taxonomy and Evolution, Shanghai Ocean University, Shanghai
201306, China; 2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture
and Rural Affairs, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: To evaluate the ecological effects of 10-year fishing ban policy in the Yangtze River on the population
recovery of Coilia nasus, this study systematically analyzed the temporal dynamics of growth characteristics using
multi-model inference approaches based on information criteria. A total of 958 specimens were collected during fish-
ing seasons in 2005, 2009, 2012, and 2024 from the Taizhou section of the Yangtze River. The results showed:
(1) Population structure optimized significantly, with age composition shifting from younger to older cohorts. The
proportion of 3—4 year-old individuals increased notably from 24.7% in 2009 to 72.4% in 2024, while the sex ratio
(female: male) recovered from 0.69: 1 to 2.66: 1. (2) Morphometric parameters exhibited a typical U-shaped recovery
pattern, with mean body length increasing from the historical low of 24.2 cm in 2009 to 29.6 cm in 2024, and mean
body weight increasing from 58.4 to 105.0 g, representing increases of 22.3% and 79.8%, respectively. (3) The von
Bertalanffy growth model showed the best fit, revealing significant sexual dimorphism in growth parameters: females
exhibited greater asymptotic length than males, with L, values of 39.05 cm for females and 32.63 cm for males, but
lower growth coefficient, with & values of 0.41 for females and 0.56 for males, reflecting a “slow growth-large body
size” life history strategy, while males adopted a “fast growth-small body size” strategy. Temporal analysis revealed U-
shaped and inverted U-shaped recovery trajectories for L, and %, respectively. (4) Population recovery exhibited sex-
specific differences, with females fully recovering to 2005 levels and showing enhancement, while males improved but
with relatively delayed recovery. This study confirms the significant positive effects of 10-year fishing ban policy in the
Yangtze River on C. nasus population conservation and resource recovery, providing important empirical support for
assessing the effectiveness of aquatic biodiversity conservation in the Yangtze River Basin and scientific basis for
formulating adaptive management strategies for endangered anadromous fish species.

Key words: Growth parameters; Population dynamics; Sexual dimorphism; Fishing ban effectiveness; Coilia nasus
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