KE A& Y R
ACTA HYDROBIOLOGICA SINICA

FS0EFSH
2026 4 5 A

Vol. 50, No. 5
May, 2026

Wen Z J, Deng H T, Ni D F, et al. Structural responses of the food web under fishing ban in the tailrace of the Three Gorges Reservoir [J]. Acta
Hydrobiologica Sinica, 2026, 50(5): 052611. [t 77, XS4k, ik &, 4. S5 56N Z IR FE X PR R N 45/ R0 9T [J]. KA AR 24k,
2026, 50(5): 052611.]

6B TS RERER S YRS

S 1,2% s 1* N N 1 iz 1 1 .3 o sl
BIA" waer” mukE M B EEE BAK AEL BER
(1. B P= R 20 T B T K PE I 70T, B R AR bk 2 2 R ) s 56 v, BRI 430223; 2. 7 B ROV RL 2 B 704 B,
J63 100081; 3. H PR TH /K= F ARHE) &5k, FEK 400200)

THEE: PRI AR Jo = Uk 2 X e JRE £ W I 285 AL P A e 3, AR IT 5 Bl e = 0ok /2 X P R A L BV T B, i
Bk EAEFIN R DU AR SRR S YNSRI TS 715, RGRNT T 251 ET f5 SR ) N S5 R 1
2SS, B AL R B, R AR I WYL B R Rl = 315 B R (W A B35 3 2 36 FT), (H LB I I 45 4
WA R RO RIS R IR B N 1 T ELRA: FLE T (0.085F% £20.070) 5 12 AL FR £(2.55F%
ZE2.44) F B, RUVE FRHK R T LAk 0 NES LRI (P 8E R K H 4% fr itk Fu i (8 2 1 TH(58.3% 55.65.5%),
T 1) R T4 2 R IR AN I S R SR AR, BRI B B W 2 (00703 £20.077) 5 iz k48
$0(2.21 5 552.69) 1 11, 7% W40 o [ B0 28 T 3 (L6 NS 28 s 45 (o W B A4 ) L 2% LA K I S FA2(65.4%
%255.2%), 7 B SR B4 £ 2 55 41 1Y) 8 28 BV o LU T B (78.9% B 22.64.9%), L [R] i 1) FR AR 8 77 0 2 U SR B 1)
ShR R R A5 AR, B S5 T R AR S W R R R AR, T RS RE R — AN 52 SR AR B RS 1) S
PRI . X EE R I, T AE AR A KRR A DG B W T R ) B R, AT g VA A S it ] 72 R PR
PR B SRS R AL OB R 4

KPR SIREX, A fREFALER;, BN, AESRE
FESAS: Q178.1 XEAFFIRAL: A X EHS: 1000-3207(2026)05-052611-12
doi: 10.3724/1000-3207.2025.2025.0346 CSTR: 32229.14.SSSWXB.2025.0346

T RES RGN LAY L a1 E M VAL FHXSEE Cy NFRLLER LA, fE

FERZFTHEIMNEE, {HR T AT RFHAFAE
[B) A ELAE o0 2 % Be = AE Y Fh R (R im s 72, 2
R RS SRR R E B g,
AR P 7K A AR 7S R G 58 I 4 o R B 4 1R
PR AR RS 5T RE L Y. B
FEHREAKELESRE T M E ER S E
B & 3 ik AT, %7 AR 2 AR AR T o] LA
B BB Y0 B YA R, 1R V5 R e R B3
MEREEERE. BT W&k,
& 5€ [F) 52 2% 43 M (Stable Isotope Analysis, SIA)if i

Yrks HHEA: 2025-09-30; 1&3T HEA: 2026-01-05

o 3m RS K E TR EAE R, PP M
B TR AR T S AT A

=k TREAE OV I ORI FIRR AL T RS, 3L
BATIRZIM R T UL B3 K SC S AR,
Apiit. RS2 HIERIEXKRE
i, AT A mESCRS, Hd, DRI, R
ARER R P, DR LU iy B 2R 2% F, R VP 2 KA 1
Wik S ELAR A R fE R, O
His AR E R R B P X B WT J& 1 Wt 7L,
{1, R AR B T XT3 SR B R

EETH: ERAREEHES(51909271. 32060274F151509262); [E 55 # AU 11K1(2022YFC3202001); H [ 7K 7= R EAF 50 BT H Je 2 A
2 PR B BT 3 AR B b 4% 3% 5 I00 5 42 (2023 TDO09A12024XT1002) 5 B [Supported by the National Natural Science Founda-
tion of China (51909271, 32060274 and 51509262); National Key R & D Program of China (2022YFC3202001); Central Public-
interest Scientific Institution Basal Research Fund, CAFS (2023TD09; 2024XT1002)]

EZ BN TT45(2002—), T, Wi-LAF 72 AL, §F 5005 KA B £5 4 . E-mail: 1037541117@qq.com X344 (1985—), 53, f# 1
FIT N EA RS, E-mail: denght@yfiac.en  *3L[FZE—1E#H

BIEIEE: Bk, W90 7 BF5E 07 A i B8 . E-mail: duan@yfi.ac.cn

©The Author(s) 2026. This is an open access article under the CC-BY 4.0 License (https://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.3724/1000-3207.2025.2025.0346
https://doi.org/10.3724/1000-3207.2025.2025.0346
https://doi.org/10.3724/1000-3207.2025.2025.0346
https://cstr.cn/32229.14.SSSWXB.2025.0346
mailto:1037541117@qq.com
mailto:denght@yfi.ac.cn
mailto:duan@yfi.ac.cn
https://creativecommons.org/licenses/by/4.0/

5 3] AV BRI ST =0k X R R I G5 AR AT A 2

GEMI S, R T B K TR AR KGRI
HRDT T B XTI FIV B 2K A I i 23 22
i SRR B R 3%

SR, XL AW R B R AT KB TR —
KHE D FTRARGORES. H22021E1H1H KT &
T AR IR Sl LUK, SR B IR A AR
DI, B RG KA, HIRFAES RS
TE R BRI B MR B 5 Pk SRR S At 1 B B BEHL
BREEVPA AR 5 AR S RA LM S5 ThRER L, ST
B KR R AT RN S H SR FE 3 A4 (1 4%
R BB BRTER RN
ARWEX B ) BT, R E A e
2 B KIK AR (1) 2 I

TE B VP RIE T AE 55 () =0k FE [X 2, i 7
AR T B I TR 45 A8 A A 3 o6 T B A A T A
VESE Py S A B L AR
T AR T S AR 5 W R T BCR 4R 1Y) 1 2 T R
WRIRFEA, 12 Ffa e R AR . DUk i & A Y
S5 &M ir ik, B RG IR TR TG
BV 46 41 25 K B B 2 e o B S A% O AE TR
Eb A3 BT SRR A b (1) 22 57, R AN R VL B AR R
IR AT BEARAE (1) S 1, DA 9 =k I X R 2
YD T % A v R R R VT A 2 i O B A 3

1 HRS

L1 HARXEBRHEARESE

W 505390 T-2023 AR K AL I BR(5—6 ) M7k
AEEF HI(10—11 ) 7E =0 2 [X 2 J8 P s FR VLB 5K
T B (A 1B 3T — IR AR IR A A, 25T 5L
281 B 5 T-2018—20194E 70 M [T BGHEAT I
WA R BIABSRFAE 51 B ] 25 [F] B 4]
W AEHARGR 1),

A SRAS R S 5 MU 1 £ SR A, 1 A 9 L
fef R s ) ) DY) 5 o A BB A A P R IR A
FA R B SRR AR — 3. v, s il il
Hitg: W H 2 82, 64 10014 eondbafhFA%, WK
Y950 m, W =340 82 my HZE RS X H ~0.80 cm,
R J918 m, 55 40.45 m, M E50.33 mo AN RFE
FILTBCE AR A [R) A 11 522 1) 94 425K, Hh o822,
€ BRI CE TS FK R REA F A3 K E
2, M AN AR A IS, A R B AR R 7
AT g 4T M R A2 & 28 AR B 0 25 . i X B ) A 1R
2 B 1A H 17:00, Y B TE] A 2 H 7:00, BRI
Nl4h, EpriAAERA T 2 M H A AW 2T E
A7, HORFEIR 5 B[R] 5 AT 70 AR R R —
WM. WEEEE T ZME .. Z2AEBE R R
W, BEEE A 253 KA [F] 7K 2 B KA (1) 45 24 f b, g

29.80°N
29.75°N ¢
gk
g 29.70°N | | Elevation (m)
=
K 1000
B 29.65°N | 500
&
0

29.60°N

29.55°N

29.50°N r . E -

106.8°E 106.9°E 107.0°E 107.1°E 107.2°E 107.3°E 107.4°E 107.5°E
#2 ¥ Longitude
[ R = FEY Ay =]
Fig. 1 Map of the sampling site
R 1 RETIRIMERHE
Tab. 1 Environmental characteristics of the sampled river sections
VLB IEFlow R H4kERa TR B HBETP BATN
Species velocity (m/s)  Cross-section area (m’)  Chl. a (ug/L) DO (mg/L)  Transparency (m) (mg/L) (mg/L)
i Mudong 0.39+0.15 10814+4608 4.36+1.07 9.06+0.70 0.90+0.55 0.23+£0.07  1.32+0.16
HiPEFuling 0.21+0.07 27481+£7169 6.2+2.48 8.48+0.65 1.26+0.69 0.41+0.07 1.57+0.11
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Tab.2 Species code reference table

%5 Number 2 Species $i ] %% 44 Latin name 45 Number  FhZSpecies $i'] %44 Latin name
fifff H Clupeiformes
fi £l Engraulidae
7 L it Coilia nasus
##7% H Cypriniformes
fil Bt Cyprinidae
1 i Parabramis pekinensis 19 S ] Culter alburnus
2 & Hemiculter leucisculus 20 s fifg Saurogobio dabryi
3 i Ctenopharyngodon idellus 21 AL Pseudobrama simoni
4 R R Squaliobarbus curriculus 23 il £ Coreius heterodon
9 Y= AR Ancherythroculter nigrocauda 25 R fif Squalidus argentatus
10 JE it Megalobrama pellegrini 26 fif§ Aristichthys nobilis
11 TEfi Hemibarbus maculatus 27 fe Wy fity Rhinogobio cylindricus
12 B A Xenocypris davidi 29 HFAEEIRIEE  Spinibarbus sinensis
13 fi) Carassius auratus 31 Wy i Rhinogobio typus
14 filf Cyprinus carpio 32 H B i Gobiobotia filifer
15 3 Hypophthalmichthys molitrix 34 14 £ Coreius guichenoti
16 5 i fif] Culter mongolicus mongolicus 37 ey Abbottina rivularis
18 At Pseudolaubuca sinensis 38 21k s Megalobrama amblycephala
B} Cobitidae
33 K T ffk Leptobotia elongate 36 KEERVES  Paramisgurnus dabryanus
il J& B Siluriformes
% F Bagridae
5 N Mystus macropterus 24 FLIRIEEf  Pelteobagrus vachelli
8 TR Pelteobagrus nitidus 28 Kwyhifi Leiocassis longirostris
fifi £l Siluridae
17 fily Silurus asotus
Wk F}Sisoridae
35 AR Rk Glyptothorax sinense
iy J% H Perciformes
% #} Sinipercidae
6 K HR 5 Siniperca kneri 39 5 Siniperca chuatsi
Tl #fiF} Percidae
22 R o Sander lucioperca
UF % £ £ Gobiidae
30 TRV R Rhinogobius giurinus
WIEEEFIOdontobutidae
40 VoI Odontobutis obscurus
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Tab. 3 Topological metrics of food web

W Kl
iMEE Fuling Mudong
Topological metric RUnET MG AR MG

Pre-Ban Post-Ban Pre-Ban Post-Ban

YIFELS 31 36 33 36
L 79 88 73 97
BRTEEE M Ly 930 1260 1056 1260
ERED 0.085 0070  0.070  0.077
Pz A Gen 2.55 2.44 221 2.69

B Omnivory  583%  65.5%  65.4%  55.2%

a3 M 4 R (B 8), 28 v AT A TR T B i £
Ps o5 T s v I B O B R R, 5 E IR 12%; 2
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W5 B Fuling KHR#FSiniperca kneri 6 5 0 5
FUWEBA Culter alburnus 19 4 0 4
KA Coilia brachygnathus 7 3 0 3
AiAMudong FUMEBA Culter alburnus 19 4 0 4
FH AU Coilia brachygnathus 7 3 0 3
% 0 Culter mongolicus mongolicus 16 3 0 3
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Fig. 7 Dietary shifts of Siniperca kneri in the Fuling section before and after the fishing ban: specific food source contributions (Upper

panel) and proportions of food categories (Lower panel)
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In the upper panel, scatter points represent posterior distribution samples; diamonds and adjacent values indicate posterior means; white hori-
zontal lines denote medians; box shading from dark to light represents 95%, 75%, and 50% credible intervals, respectively (contribution
threshold >0.01); In the lower panel, percentages represent the relative contribution of each food category to the total identified diet (normali-

zed to 100%)
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STRUCTURAL RESPONSES OF THE FOOD WEB UNDER FISHING BAN IN
THE TAILRACE OF THE THREE GORGES RESERVOIR

WEN Zi-Jie"?, DENG Hua-Tang', NI Da-Fu', XIE Wei', TIAN Hui-Wu', CHEN Da-Qing’,
ZHOU Chun—Long3 and DUAN Xin-Bin'
(1. National Agricultural Science Observing and Experimental Station of Chongqing; Yangtze River Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Wuhan 430223, China; 2. Graduate School of Chinese Academy of Agriculture Sciences,

Beijing 100081, China; 3. Chongqing Municipal General Station for Fisheries Technology Extension,
Chongging 400200, China)

Abstract: The functional restoration of large river ecosystems represents a significant global challenge. The “Ten-Year
Fishing Ban” implemented across the Yangtze River Basin, a large-scale ecological intervention, offers an unprece-
dented opportunity to investigate the recovery processes in a highly regulated aquatic ecosystem. This study aimed to
comprehensively explore structural changes in the fish community food web in the tailrace of the Three Gorges Reser-
voir (TGR) after the fishing ban. We focused on two hydro-morphologically distinct river sections, the downstream
Fuling section and the upstream Mudong section, to analyze the spatio-temporal responses of the food web. Our
methodology integrated stable isotope analysis (513C and 515N), an advanced Bayesian Isotope Mixing Model (BIMM)
incorporating trophic-level constraints and prior dietary information, and food web topological analysis. Fish and basal
food source samples were collected before (2018—2019) and after (2023) the ban implementation. Our results reveal
that although species richness recovered similarly in both sections (increasing to 36 species each), food web restructur-
ing followed two divergent pathways shaped by local habitat. The food web exhibited “vertical deepening”:
connectance decreased from 0.085 to 0.070 and generalization index from 2.55 to 2.44, indicating more specialized
trophic interactions. Concurrently, an expanded o°N range (10.94%o to 11.51%o) reflected food chain elongation, and
the proportion of omnivorous species rose from 58.3% to 65.5%. These shifts, together with an increased piscivorous
diet in the key predator Siniperca kneri, support a top-down recovery cascade driven by restored predator populations.
In contrast, the riverine Mudong section underwent “bottom-up reorganization” toward a flatter structure: connectance
increased from 0.070 to 0.077 and the generalization index from 2.21 to 2.69, suggesting more generalized feeding
links. However, this was accompanied by a compressed O N range (11.77 %o to 10.47%o), indicating a shorter food
chain, and a decline in omnivory from 65.4% to 55.2%. Isotopic data revealed greater reliance on terrestrial C3 plant-
derived carbon sources. The diet of the key predator, Culter alburnus, shifted from 78.9% to 64.9%, reflecting
increased use of lower-trophic-level resources. This pattern suggests that the recovery was primarily driven by
enhanced primary production and terrestrial organic matter inputs, facilitated by stronger land-water coupling and Flood
Pulse Concept. In conclusion, ecological recovery after a major conservation intervention such as the fishing ban is not
uniform; trajectory depends on local environmental conditions such as flow velocity and floodplain connectivity. These
findings underscore the critical importance of assessing functional attributes like food web structure alongside biodiver-
sity metrics. This research provides a crucial scientific foundation for developing and implementing spatially differentia-
ted, adaptive management in the Yangtze River Basin to improve the effectiveness of large-scale conservation efforts.

Key words: the Three Gorges Reservoir; Ten-Year Fishing Ban; Stable Isotopes; Food Web; Ecological Restoratio
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Appendix Fig. S1  Trace plots for key parameters
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