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Fig. 1 The sampling site
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[F] i K FH B[l % 5 22725 (One-Way Analysis of
Variance, ANOVA)X} 1 847 F 50N 22 6 14 45 £ i
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4 >NIBM SPSS Statistics 25.0.

ABCHi% = A=W & iHh 28 (Abundance bio-
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Tab. 1 The sampling site information
PRE] KFR Hh 42 R KR G g
Sampling site River system Geographic name Altitude (m) Water depth (m) Longitude (°E) Latitude (°N)
1 T M5 AT Langkeng Village 112 0.82 118°25'14.15" 30°25'35.31"
2 Main stream o449 %o Vitan 122 0.90 118°25'40.81" 30°23'4.68"
3 4 Ll X Nanshan Yejia 151 1.19 118°27'54.55" 30°21'11.63"
4 LR MHEBUN T 143 0.55 118°29'57.10" 30°20'12.35"
Downstream of Caijiaqiao Town Government
5 Bt & W Ruanjiaba 179 1.05 118°32'11.86" 30°18'18.75"
6 YLA KB F Under the Jiangcun Avenue Bridge 182 0.74 118°32'38.56" 30°18'01.26"
7 AR 180 0.48 118°32/31.51" 30°16'56.54"
Jingde County Agricultural Machinery Bureau

8 S 5 B A Haozhuang Village 191 1.08 118°33'44.42" 30°16'37.35"
9 Tributary 4V ang Village 194 0.45 118°33'51.98" 30°16'51.95"
10 B %K Zhaojia 196 0.73 118°3204.62" 30°22'05.53"
11 #£3: FfHuafeng Village 189 0.58 118°32/23.77" 30°19'26.49"
12 3BT FE JE 5 Xinzhuang Zhoujia 236 0.61 118°30'10.99" 30°17'58.50"
13 Je1liAf Longshan Village 171 0.79 118°23'16.58" 30°22'24.23"
14 % H Motan 137 0.75 118°24'28.30" 30°21'12.39"
15 JHi 1 #EiMiaoshou Town 200 0.71 118°24'16.42" 30°16'14.65"
16 /NIEH /258 75 F Xiaoling Village/Biyun Village 246 1.02 118°26'22.73" 30°15'52.10"
17 F & Jiaxi 334 0.62 118°25'53.91" 30°14'36.55"
18 _-#}Shang Village 272 0.75 118°26'42.95" 30°14'35.18"
19 M #Xinglong Town 181 0.56 118°20'50.80" 30°21'04.40"
20 W Lang Village 159 0.32 118°22'37.25" 30°20'21.46"
21 K JEDawu 175 0.46 118°22/02.12" 30°19'54.80"
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47.52%, RN 4k 806 B fA.(Acrossocheilus fascia-
tus)(10.26%). HIGHAEL A 08 6 RV T AR5 7R &
HOE R, 3L S 11.86%. 2021, 2022
F20234F 53 TR AE B 12535, 47F142FH, HH12022
SE 0 R RS 2 KT 20214 (P<0.05), H20224F
KAE B SR W) I (Gambusia affinis) 1K HR 4
fifi(Sinibrama macrops), 1£73 [8] |, Gt S Ak 5 A
T, T ORHR AR 35 70 A0 T 5. THCRER M
FA5Fh, STRLS2FP, P 2 7 A 2 2 (P>0.05) .

PRI X AR X G AR BOGE R A Lt ok
10.26%, % =2 e 8k (Misgurnus anguillicaudatus;
0.58%), i VX 7 # f& (Monopterus albus; 0.07%), B
J5i 72 B F A (Pelteobagrus fulvidraco; 0.02%). 1£%
0] 73 A5 b, S 80 s e T AN S0 o A 1 R A
EE 43 1) N 11.30%4119.68%, V& fifk A 0.38%110.69%,
T fi .0.02%F10.10%, 75 #1843 Ai 75 T I
(0.04%). TEFFRAL b, 280 E AN EL LR
Tt BT [0 30 20y b T s 4, i i i A Ve A IR A T
B, BEFAAAE202 14F F12023 575 A A 21 1=

RS RAG TR BN, MR K Z D7,
i J2 YR B 22, JE33F, |5 2R SRR B
55.93%; N2k, FEH1TR, HH27.81%. M
PE, FE N MEAE, 330, & 1H55.93%;
HUCH A&, VIR ECh 24, A1 2H40.68%.
MFEBE R E, PRl R R M R 2, N

265, 1544.07%; H RO IERAME I A, St
165, 5 EEN27.12%. MR AT B, Tl
35 DA ATE 2B 75 (267 FI29F ). A4 A1 1 (25Fh A
32FAI AU O fa 2R 2B 218 8 &, ZH AR
Z(P>0.05),
2.2 BERBHBFPLERL

WA KR AR AT N TE 6 . 6 Carassius aura-
tus) M2 SO S ., o 28 S 401160.94%, & IR
H[157.22%; & WL Fh L 45 #E A8 1 (Abbottina rivu-
laris) JR 2216 (Vanmanenia stenosoma) 1y [
(Opsariichthys bidens)55 15, — AP A 118, &
& &ty (Hemibarbus labeo)~ 11 SU4R 1) (Squalidus
wolterstorffi)Fl ¥ & I 11 i (Opsariichthys evolans)
& /b WL U B0, B BR B R (Sarcocheilichthys nigripin-
nis) & 1 /N 67 (Microphysogobio tafangensis)
HEE BEE30M . IR AN SO B AR 5 Bl 2 A T 22
5, T REESH . K80t Ef . /W (Distoe-
chodon tumirostris) MR ] (Squalidus argentatus), >Z
TR TR EEEE . SR BOGJE AN, TR M
WL 7E SR g — R

2021—20234F 1 AR Fh 4 B AR LA K,
2021 PPN TEAE SR . SRS BOLE fr, B
5l 7 F 2R H53.99% 4.42%F17.93%, E &4y il
IR [1924.37% 16.13%F111.35%; 2022451
20234E AL F A 5 9 B B B AN % SO 1, EE)
8 25 B 01 40.37% A1 12.64% 51.65%7119.04%,
H i) R 141.50%8117.73%. 29.72%
F13.51%. SR E0 35 BE Bl B[R] BT T B, 202247 A0
20234 ML AN I IR 2). 20214 TR
H AN T B SRR SORJE L, 20224E48
P RN TEREIE . SR SO0)E AT 1, 20234 0]
N B SE AN S SO ) AN [FAE 43 SR AR 50
B, YN EEEE . MK SO0)E .
23 SAREIHEM

H 1202120234 1 25 Hodls o M 1 KR £
FE M, &5 3 2 7R Shannon-Wienerdg 37 . Simpsonf§
#. Margaleffis $ 1 Pielouds %4 7 v 1.47—2.44.
0.15—0.42, 2.71—4.58, 0.43—0.71. faRLZFEE
)25 Fi£ A% 4F, 7. 7~ Shannon-Wiener 45 21 F Pielou#s £%
i B AKE R R, T20224 B 0k F 1§ (E ; Simp-
sonfBHUNAH Je, FE AR TR, T 202144 ZF5 3
I {H ; Margaleffg BUE S A . MR 2 e
FEFRARAL M BoR, 2021—20234F 34F 1] Shannon-
Wienerfd #(. Margaleffg £ fl Pielou$s 1 2 3 5 L
Fhi&a#h, HHAAE20224 1% B (H ; SimpsontE H U £
PN T PR S, FE20224E 15 B A (K 2A0 18 3).
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ANFVAFAry 18] 2 A6 Fa 2O B 3 22 7 (P>0.05) . F 2R Wienerfs £ 7 57 2. 3 (P<0.05) ..

F1 %K Z% Shannon-Wienerfg (. Pieloutg % F1 Simp- IV 2 FEVE 2 () AR 16 2R, YA Shannon-
soni ¥ 34 7 7 i F (P<0.05), #KZ= 14 Z= Shannon- Wienerfi $(2.24) F1Pieloudi $1(0.59) ¥ & T S (4
R2 BKAFRERIRKRRE AL
Tab.2 Dominant fish species in the middle reaches of the Huishui River and its tributaries

F¥iiMain stream X ifi Tributary 20214F 20224F 20234F FE{REntirety
Py (%) Py (%) IRI Py (%)Py (%) IRI Py (%) Py (%) IRI Py (%) Py (%) IRI Py (%)Py (%) IRI Py (%)Py (%) IRI

i i B 44.24 33.05 7730 49.38 32.77 8214 53.99 24.37 7836 40.37 41.50 8187 51.65 29.72 8137 47.52 32.90 8042

FhSpecies

il .13 490 603 430 13.78 1809 4.42 16.13 1859 2.74 8.00 921 2.66 6.53 744 3.16 9.74 1290
BB 1130 1595 2727 9.68 13.42 1979 7.93 1135 1469 12.64 17.73 2748 9.04 13.51 1825 10.26 14.58 2248
[ Wy il 411 13.15 1480 047 493 39 — — — 051 200 12 494 2377 957 1.78 8.68 349
iy | 9.32 258 1020 2.38 1.12 200 448 1.38 307 7.03 279 608 237 093 157 4.89 179 445
H: EHFONIRIZ 100009 38, «“— R R A H|
Note: Dominant species IRT = 1000, ‘—’ means not investigated
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Fig.2 Quarterly changes in species diversity
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Fig. 4 Spatial changes in species diversity
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Tab. 3 The main species composition and their average diversity differences that contribute to the variations in fish communities across

different years in the protected area

e P T T Lo

2022 2023 2023 2022 2023 2023 2022 2023 2023
JtJE 1 Acrossocheilus fasciatus 2.51 2.3 2.38 6.84 6.25 6.34 6.84 14.27 6.34
JR 2 CVf Vanmanenia stenosoma 2.37 1.71 1.98 6.45 4.64 5.26 13.29 29.09 23.93
R4 Squalidus argentatus 2.17 1.55 2.37 5.91 4.21 6.3 19.2 37.54 12.65

i 6EHE Zacco platypus 1.94 1.82 1.64 528 496 437 24.49 24.45 283
& i/ ME it Microphysogobio fukiensis — 1.88 1.45 1.41 5.12 3.95 3.77 29.6 45.55 4435
WEAE £ Abbottina rivularis 1.8 1.49 1.52 491 407  4.05 34.52 41.6 36.61
/Nt Sarcocheilichthys parvus 1.56 0.79 1.49 4.24 2.14 3.98 38.76 71.05 40.59
I [1 48 Opsariichthys bidens 1.52 0.94 1.31 4.13 2.55 3.48 42.89 64.47 51.57
T BRI % £ Rhinogobius giurinus 1.41 1.55 1.11 3.84 423 2.95 46.73 33.32 63.67
{eig Hemibarbus maculatus 1.29 0.75 1.08 3.52 2.05 2.88 50.25 73.1 66.56
FLGUREY Squalidus wolterstorffi 1.19 1.92 1.6 3.24 5.23 426 53.49 19.5 32.56
MY\ Acheilognathus chankaensis 1.18 1.02 1.15 3.22 2.78 3.07 56.71 59.13 54.64
rh A8 Rhodeus sinensis 1.15 1.26 1.14 3.13 3.42 3.04 59.84 56.35 60.72
il Carassius auratus 1.05 1.44 1.4 2.87 391 3.74 62.71 49.46 48.09
BB Rhodeus ocellatus 0.65 1.27 1.14 1.77 3.47 3.04 76.18 52.93 57.69
W Distoechodon tumirostris 0.46 2.95 2.26 1.25 8.02 6.02 86.33 8.02 18.66

*4 ERRPRFRZE SRR ERNEEMEARRE VA KA A My e B L IR SR SO0 JE f,

TIIERE

Tab. 4 The main species composition and their average diversity
differences that contribute to the variations in fish communities
across different spaces within protected areas

o THERE  GE  RBURE
Species ~ Average Contribution ~ Cumulative
dissimilarity (%) (%) contribution (%)

& 68 Zacco 3.13 9.51 9.51
platypus

il Carassius 1.85 5.62 15.12
auratus

T AR 5 1.72 5.22 20.34
Rhodeus

ocellatus

(53] ) 1.49 4.54 24.88
Distoechodon

tumirostris

Tt 1.38 4.19 29.07
Acrossocheilus
fasciatus

rh AR 1.37 4.15 33.22
Rhodeus sinensis

JE 28 1 1.3 3.95 37.17
Vanmanenia

stenosoma

A8 32 /)N B ) 1.21 3.69 40.86
Microphysogobio
fukiensis

R Squalidus 1.14 3.46 44.31
argentatus

HETE 8 Abbottina 1.01 3.07 47.39
rivularis

AL R 476 5 7% 5 0 6 e
RS TES, HE— S48 A eI (R 7K

H e B A R T ) BT, 5 A A
SHLEZ 8 Y DGR v AN S/ kb S TRCIR ) S s
2 B P9 97 A 558 1 2R AU > s I B T
AE R T AR 2 B 40  A0 T 5 0 S I B, T 98
TN A ot IR (3 N R KR i 2% BIIR
TR IR 72 1™, et 2B, W)
S 19 T TG 34, 7 S 370 00 A — M, ik
B 7 TR AR A BR G 7E A 1) RE 0 R B R M A
Il I8 Ak 2 5 K IR HR T 5 SR T K ST
iE. RERAAYEES A LEEREER, T
TR KR KT, KA S R T B, 7K AR S
52 TR AR A . B A S ORR R R 013
TR M T I A 1 A, A R R AT A A g K
1T, IFRE AR EE BT T S0 5 W K AR bk
TRV TN S B0 B A Ra s, BRI T R AR A R
I LA, BEK IS S 50T I Hb 3 5 55 R 1)
TR EE TR, SRR B, K
N T 95195 e AT SR T 6 4 T 3 i 25028 S 7K R %
176 S5 45 ), R — B 40 R S R i
ST 34 R R BN IR AE T I, IX T S R AR S AR A
BN AT R AT 2 I — 7 T 4%
38 5 XY R A 53 I B R 1 S5 O e SRR
SR T, SO AR K LB R B S T S
[ A 0 2, HC A fr SRR X DR ST T B R R



5 1

JE RS BRI i B SR B SRR 2 RN )R 9

VSR IRES . (AR R A, 20224F KA S
SRR Rt R B, R 2 AR R R
BN, H T OR 7 IX 2 25 8 A B A 35
PRAAIERLIR, SPRAFRI BT B8 51 A AL S ALY IR,
B Ti XoF  2 A0 AV A F G TR R B, 7 T BARR
BREFF Al A A 25 ARG
32 BEESEASIIREFHE

AR ERRZE . arE. Ui
Ykl X, SEE AT SR B R 50 R
TR KA A SR G e R L R 35
X KA S o 45 R AR A BBURK, A S A 2 AR G A e
IRDLI BN  ZRE L TR &
B M A0 T A RIS L 22 B ) it SRR A5, JF
R 2% B B A P 1 v R P R e Al e L RS
ST MNP S A HURE A, LA 5 TR £
GRIEWAL 0TS 5T S sy SR AT ke
€ 7 O (OB P 5, R A 0D TR RIS, 1R
ThT BHERRIE . AEES DR b, R AR IR
PO P E R B YN S B R, SR
ENJR R S E VB (R BETUR S IR SRR, H
30 U AT B0 A A ek, SRR

VR LRSS 0 s, TRk A0 R Al B R K

i EE T, BB T B I £ A 1 58 35 R R IR B AL
FFETE, RYNCE FR R @R E OB Sl
R E TR M AEAS TR R RIS B B R s N AT
N T LAV 6 4, (k) (] 47, 38 9 Ak
BRGIREEARH ™ BAh, P 2t
JRCFR R S b T SR A o™ 2, LR R 7K A [ 22 B
E /KPR 58 5 B A O, AR I T AR B
CEFRBBRNHES ES KRB EE R, BiEE
7 B, SR, T KRS N,
It BB ) LA 0 3 Ph 2 SO S R0 05 8 B 1) 1
KIEREAR B B TS, WAL A B
G, PSS A4 B, 1K 2 EE T AR T
5 e 7y, PR B 2] DUNIGUR) 58 Bl 858 A1 K & i
O R R IR EE T AR TS R
G E A E BRI EEA .
33 BAFERIHMTUREIER

R VE 2 TR B I R AR S RSt
R TR IR 1 B L FR AR, A U S R TR IR K
AR RGEROIRE K2 TR . AR
i, = 4F[i] Shannon-Wiener$d . Margaleffs £ 1
PicloufB £ a2 EFHEH, SimpsoniB & 2P 5h T
P 3, AH EL 2546 1T Simpsont 20A i K F%, Shan-

RS BUKAHRIER O RK R B KRR AR

Tab. 5 Temporal similarity of fish communities in the middle reaches of the Huishui River and its tributaries

It} [ Time 2021%F 20215 2021%k 20214 2022%F 20228 2022FKk 20224 2023%F 2023E  2023Fk  2023%
20214 Spring 2021 / 0.57 0.63 0.64 0.57 0.51 0.46 0.50 0.53 0.59 0.50 0.46
2021% Summer 2021 (.57 / 0.58 0.52 0.57 0.65 0.50 0.50 0.53 0.58 0.38 0.42
2021k Autumn 2021 0.63 0.58 / 0.64 0.63 0.53 0.55 0.52 0.62 0.65 0.56 0.48
20214 Winter 2021 0.64 0.52 0.64 / 0.64 0.43 0.46 0.56 0.53 0.54 0.50 0.52
20227 Spring 2022 0.57 0.57 0.63 0.64 / 0.47 0.54 0.55 0.57 0.59 0.55 0.52
20225 Summer 2022 (.51 0.65 0.53 0.43 0.47 / 0.50 0.46 0.49 0.45 0.40 0.39
2022fkAutumn 2022 0.46 0.50 0.55 0.46 0.54 0.50 / 0.53 0.63 0.51 0.56 0.55
20224 Winter 2022 0.50 0.50 0.52 0.56 0.55 0.46 0.53 / 0.51 0.42 0.49 0.75
2023% Spring 2023 0.53 0.53 0.62 0.53 0.57 0.49 0.63 0.51 / 0.58 0.55 0.49
20235 Summer 2023 (.59 0.58 0.65 0.54 0.59 0.45 0.51 0.42 0.58 / 0.56 0.43
2023FKAutumn 2022 (.50 0.38 0.56 0.50 0.55 0.40 0.56 0.49 0.55 0.56 / 0.50
20234 Winter 2023 0.46 0.42 0.48 0.52 0.52 0.39 0.55 0.75 0.49 0.43 0.50 /

F 6 HUKARIFR Rk R B LR BT
Tab. 6 Spatial similarity of fish communities in the middle reaches of the Huishui River and its tributaries

i 2021t 2021329 2022t 202237 i 2023 202332t

% [7Space 2021 main stream 2021 tributary 2022 main stream 2022 tributary 2023 main stream 2023 tributary
2021F+7#2021 main stream / 0.69 0.50 0.51 0.61 0.54
202137412021 tributary 0.69 / 0.58 0.56 0.61 0.62
2022F-3#2022 main stream 0.50 0.58 / 0.57 0.71 0.53
202237412022 tributary 0.51 0.56 0.57 / 0.57 0.54
20237112023 main stream 0.61 0.61 0.71 0.57 / 0.67
20233412023 tributary 0.54 0.62 0.53 0.54 0.67 /




10 K& A& Y ¥

2026, 50(5): 052610

non-Wienerfg 50 Ar L Ft. ZFEME KPS
BRI G, B 2. FE RS E R
PRAF BN T AS[RIFE B 1 ks, A0 35 (g A1 34 B A i
TR IX 5 I AR SR A VL AL S A 7K 5 S i 22 4 B
o 5 It 2R BEVE A B s y— 3,

1 BV 22 RE I R I I8 S B — 5 IO IR JR) A s
[ Bh &4 . (EWT A7 TH, 28 2 R FR 2y &)
FEEFRECE BRI ENK & T AF, HEFMKEZE
S, TSR T B ACE R E AT e BEAR R 78 2
FETE S S A SRR, &R RIE B %
(RTINS 5 O == 0 A M e o 4 TR s e
oyt BB T BT R, 2 REVE KT B3 T g,
X TG 5 T Sz 6 P o Rk TR [ 5 M A el
S5 IRALL B AL 7K 3k 1) f VR AR AL I ATE 5T — 2R
I, U AR SRR X 3 YR A A K HA AR 555
PRI 5 AT EYERE, B TP P f Rk
TR AT . R 25 0] 5 T, T 2R 2 R R 2L
A FEFR R T30, X S5 yuK s T2 it
TR TR TR IREE, A A
[ 7K ST 25 A I B e O G S b S O, T SO T
Weshsg, H2A T 1 IX, 5 552 3 b s g,
{E57F 2 B & TR AE20234F £ FEVE TR R 35 &) FE
FREUN TS0, S EUX — B 1 R K P RE 2 TR
TWX, LR NFKESFIENEZE . TR
20214
20215
2021%
2023%
20224
20235
2022%
2023%
20237k
20228
2021%k
b ; ; ; : . 20227k
50 60 70 30 90 100

AR Similarity

Lo [

2023 F i

2022°F i

20239

2021 %3

202233

' : ; ; 12021
60 70 80 90 100
AR Similarity

B) 22 FE M HR B0 B 35 22 F (P>0.05), X FEFHE T T
WA ST A ST 2 n] B A — s i [E v, (RIS
AT ReAT R I — 8 IR SCE B, (2t T PR At

ABCHH 2 20 47" ™ Pk — 45 R T B TR
TR AR FEAS AL a3t . 202 14F K BETE 2 TR
FEic s, FF H AR A AN 2K, X 0] e 5 2E
B 5 S it ) B AR 2 Mk R v Ab T Us T B R
20224F 52 B 1T PR BE R, Ui B AR 1 AR A8 A
TEB B ARIL; 20234552 B I T HUFE BE ok, mTRE S5
20224 ZVH I K 20234 B hE # i Mk R 45 S 80U
SR KA %,

Jaccard¥8 #1. NMDS5 Cluster/ #7#8 7~ T 2%
FHBUR N B RBF VA VK I AR LR PR AR : 2 B[R] 4 2
b 2 T GEARN20214F 424, f RV 4 h R 45 A
B 255 0 A e o B, b B A 457 R 7 SRR,
(B R W R e AWK, BETR S5 M0 52 170 SE A 97
TP, RO Z FEE H DN 0 208 3 4
1T (20227120234 4-2%) (1) SR 2K W] i 5 4 IR F 2L
7K SCRE s PRI R A O, LI A8 2R m) R K (X SR A
A, BEVE SRR T o0 — 6P AT QO214ERKE 1%
2022—20234F AR A Z2) U R IE. 1 284 i sk (1) 35 A0
T RRTRK SRS B (WK ERE), I
ARG 5 10 S B S A B R SRR T, 2 R
(hn vE B8 85 AN 2% SO 5 0 55) S i v f 2R (Y R

2D Stress: 0.1

Similarity
2023% 65
20214
2022% 20235
202152 0214
2021%k
20237FK 20224
2022 @)
2022Fk 20234
2D Stress: 0.04
Similarity
20223531 70
N 202139
2021 T J;02332ﬁﬁ
2023 .
20221

6 fJCluster RIEANMDSHEF K

Fig. 6 Clustering and NMDS sequencing analysis of fish community structure
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THE SPATIO-TEMPORAL PATTERN OF FISH COMMUNITY DIVERSITY IN
THE NATIONAL AQUATIC GERMPLASM RESOURCE RESERVE
FOR ENDEMIC FISH OF HUISHUI RIVER IN THE
EARLY STAGE OF THE FISHING BAN

TANG Zhen', XUAN Zhong-Ya', LIU Si-Lei' and LIU Kai"*"

(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Fresh-
water Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China; 2. National Demonstration Center for
Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China; 3. Wuxi Fisheries College,
Nanjing Agricultural University, Wuxi 214081, China)

Abstract: To understand the diversity characteristics and interannual variations of the fish community in the middle
reaches and tributaries of the Huishui River during the early stage of the fishing ban, fish resource surveys were
conducted from 2021 to 2023. A total of 59 fish species were collected, belonging to 40 genera, 12 families, and 7
orders. Among them, Cyprinidae fish were in an absolute dominant position, accounting for 67.80% of the total species,
89.22% of total abundance, and 91.65% of total biomass. The ecological types are dominated by benthic, omnivorous,
and spawn-laying fish, with the proportions of species being 55.93%, 55.93%, and 44.07% respectively. Interannual
characteristics showed that species richness ranged from 35 to 49, among which the common dominant species were
Zacco platypus and Acrossocheilus fasciatus. The Margalef index, Shannon-Wiener index, and Pielou index all showed
a fluctuating upward trend overall, ranging from 4.18—5.34, 1.97—2.37, and 0.55—0.62, respectively, while the Simp-
son index showed a downward trend from 0.19 to 0.31. Cluster analysis showed that community structure in spring,
summer, and winter of 2021 was similar, as was that in winter of 2022 and winter of 2023; all other sampling occa-
sions grouped together. This suggests that community recovery followed distinct phases, with a unique response pattern
in the early stage (2021). Spatially, the main stream and tributaries generally formed separate clusters, indicating that
habitat-driven differences remained dominant. Overall, the recovery of community structure was driven by multiple
factors under temporal dynamics, including habitat conditions and seasonal variation, exhibiting phased progression and
spatial heterogeneity. This research clarifies the characteristics and diversity trends of the fish community in the
Huishui River during the initial stage of the fishing ban, providing a basis for the assessment of the fishing ban effect
and the scientific management of aquatic biological resources.

Key words: Fish community; Structural features; Interannual variation; Fishing ban; Huishui River
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Appendix Fig. S1  Field Survey Map of the Middle Reaches and Tributaries of the Huishui River
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The first row shows photos of the main stream habitat, while the second row shows photos of the tributary habitat
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Appendix S1  List of Fish Species in the middle reaches of the Huishui River and its tributaries from 2021 to 2023

Fl'Species L4 fy Survey year A 2528 Ecological type
2019462 20214F 20224F 20234F #iE/KJELocation =P Spawning type £ #Food type

#83% B Cypriniformes
#8R}Cyprinidae
I, 14 J& Opsariichthys
I [0 4 Opsariichthys bidens + + + U D 0
K 1€ 5 O 6§ Opsariichthys evolans U D 0
)8 Zacco
g8 Zacco platypus + + + + U D 0
B J& Ctenopharyngodon
¥i 8 Cenopharyngodon idellus + L S—p H
B8 Rhynchocypris
R3MFERhynchocypris oxycephalus + L Vv 0
& B Hemiculter
B Hemiculter leucisculus + + U D e}
K% Hemiculter bleekeri U D o)
14 & Sinibrama
KHR 485 Sinibrama macrops* + U ) 0
[EWy4 J& Distoechodon
Wit Distoechodon tumirostris + + L S—P 0
5B Aristichthys
tif Aristichthys nobilis + U S—p C
% )& Hypophthalmichthys
fit Hypophthalmichthys molitrix + U S—P H
%8 Acheilognathus
FaAiti#Acheilognathus barbatulus L 0
MY Acheilognathus chankaensis + L 0
KtgtdAcheilognathus macropterus L 0
545 /B Rhodeus
77 (#8585 Rhodeus fangi + L S o




&3k S1

FhSpecies ) Survey year A 2528 M Ecological type
20194E"Y 20214F 20224 20234 ik /KELocation 7251 2:%! Spawning type fr1:Food type

BRI Rhodeus ocellatus + + + + L S 0
AL 8L Rhodeus sinensis + + + L N o
AL # B Abbottina
FeAE i Abbottina rivularis + + + + B D 0
R J& Gnathopogon
FENAN AU Gnathopogon imberbis + L D 10
8 J& Hemibarbus
JE 1 Hemibarbus labeo + + + B D C
1.8 Hemibarbus maculatus + + B D C
WA J& Huigobio
#1144 Huigobio chenhsienensis + B v 0
/NEE ) J& Microphysogobio
R /NEfE Microphysogobio fukiensis + + + + B S—P 0
AN Microphysogobio tafangensis + + B S—P 0
FZ 14 B Pseudorasbora
- #if4 Pseudorasbora parva + + + + L \V4 0
Y44 J& Rhinogobio
W) Rhinogobio typus + + B S_p 0
RS arcocheilichthys
fig#R Sarcocheilichthys nigripinnis + + + L S—P 0
/NESarcocheilichthys parvus + + + + L \Y4 0
i) JBSaurogobio
e85 Saurogobio dabryi + + + B S—p o
44 B Squalidus
R0 Squalidus argentatus + + + + L S—P 0
FBLSUR Y Squalidus wolterstorffi + + L S_p 0
& Carassius
#ll Carassius auratus + + + + L Vs 0
#8)& Cyprinus
i Cyprinus carpio + + + + B \V4 0
NJE BB Acrossocheilus
2k BUOLJE i Acrossocheilus fasciatus + + + + L S—p 0
IEEBLCobitidae
128 8 Protocobitis
Wi 1L Cobitis rara + + B S_p 0
HHAETE ], Cobitis sinensis + + + + B S—P 0
Ve JBMisgurnus
Vet Misgurnus anguillicaudatus + + + + B D o
BIVE# 8 Paramisgurnus
KBVt Paramisgurnus dabryanus + B D 0
Y&} B Leptobotia
2% R # Leptobotia bellacauda + B V4 C
FEM L Leptobotia guilinensis + B v 0
BIW & Parabotia
B BV 8 Parabotia banarescui + + B S—p C

e Al Balitoridae
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FSpecies

A & F 43 Survey year

H A F M Ecological type

20194 20214 20224F 20234 i 57K ELocation 7= B2 A Spawning type & PEFood type

R O 8 Vanmanenia

JRZE V8 Vanmanenia stenosoma
857 H Siluriformes

#%}Siluridae

858 Clarias

5 Silurus asotus

B3 77 i Silurus meriordinalis

Rl Bagridae

F 544 JB Pelteobagrus

KA Fif Pelteobagrus eupogon
5 #ifA Pelteobagrus fulvidraco

FL K3 @i Pelteobagrus vachelli
L& Pseudobagrus

M 138 Pseudobagrus albomarginatus
% 5 S Pseudobagrus ondan
B Pseudobagrus taeniatus
A Pseudobagrus tenuis

VI B Pseudobagrus truncatus
5557 BLAUEE Pseudobagrus ussuriensis
4484 H Symbranchiformes
48R} Synbranchidae

8 B Monopterus

T #E Monopterus albus

R R Mastacembelidae

FAERISR B Sinobdella

Hh AR 6] Sinobdella sinensis

%7 H Perciformes
#ER}Serranidae

i JESiniperca

Wi Siniperca chuatsi

§F £ H Gobiiformes

YEHE R Eleotridae
/NE#) 4 J& Micropercops Fowler
/N Micropercops swinhonis
YIEHEJE Odontobutis

T NL Y8 Odontobutis potamophilus
W4T B2 £ & Rhinogobius

% EQIR B8 £4 Rhinogobius cliffordpopei
FBRWIUR BT f. Rhinogobius giurinus
#14% H Anabantiformes
#88Channidae

188 Channa

58 Channa argus

7% H Cyprinodontiformes
FH#F}fAdrianichthyidae

EBRIE Oryzias
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FhSpecies 43 Survey year 252K Ecological type
201946 20214F  20224F 20234 ik JELocation F= B A Spawning type X 1%Food type
R HE W Oryzias sinensis + U v o
G#8FPoeciliidae
B & Gambusia
W1 Gambusia affinis* U AV C

VSRR + R A B, 20194 R PR B UL b R Lh R RS B RZ B P RGP
e S—P. IR N B V. RIS D. YU R K S, B BN SE HO a2 C R PR O, g%

kA

Note: *. Exotic fish; +. Species emerged in the investigation, Species investigated in the literature in 2019; U. Pelagic fish; L. Lower
middle fish; B. Bottom fish; P. Fish that produce floating eggs; S—P. Fish that produce drifting eggs; V. Fish that produce sticky eggs; D. Fish
that produce sunken eggs; S. The fish that likes shellfish to lay eggs; H. Herbivorous fish; C. Carnivorous fish; O. Omnivorous fish
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Appendix S2  Similarity of fish community structure and species contribution rate in the middle reaches of the Hui Shui River and its tribu-

taries in different years

P % T ATRLTE

YiFhSpecies Average abundance/Average similarity (%) Contribution/Cumulative contribution (%)
2021 2022 2023 2021 2022 2023

B &8 Zacco platypus 21.21/19.59 23.16/14.96 22.95/18.47 29.15/29.15  24.81/24.81  29.61/29.61
il Carassius auratus 6.07/5.68 5.46/2.41 4.29/1.79 8.45/37.61 4/76.06 2.87/82.58
HBUGJE i Acrossocheilus fasciatus 7.49/5.31 12.24/6.13 8.77/4.99 7.9/45.51 10.16/34.97  7.99/37.6
R1f Squalidus argentatus 5.91/4.72 8.45/3.27 4.03/1.53 7.03/52.54 5.43/46.79 2.46/85.04
RS Rhodeus ocellatus 5.1/4.66 5.36/3.07 5.29/2.84 6.94/59.48 5.09/62.28 4.56/58.22
il Pseudorasbora parva 3.89/3.14 5.34/3.07 3.67/2.31 4.67/64.14 5.09/57.19 3.71/70.15
R 4B 87 Rhodeus sinensis 4.24/2.92 3.64/1.52 — 4.35/68.49 2.52/90.21 —
WAt Abbottina rivularis 4.13/2.71 7/3.2 5.67/3.27 4.03/72.52 5.31/52.1 5.23/53.66
T |V Y548 Odontobutis potamophilus — 3.32/2.68 4.57/3.05 4.57/3.34 3.99/76.52  5.06/67.34  5.36/48.43
FBEWIUF IR 4 Rhinogobius giurinus 4.52/2.57 3.99/1.69 4.16/1.92 3.83/80.35 2.8/84.94 3.08/79.71
/it Sarcocheilichthys parvus 3.08/2.42 5.02/1.88 2.7/1.41 3.6/83.95 3.12/79.18 2.26/87.3
[ 44 Opsariichthys bidens 3.94/2.42 6.6/3.85 3.64/2.6 3.6/87.55 6.39/41.36 4.17/62.39
JRZE 16 Vanmanenia stenosoma 3.79/2.15 7.39/2.84 5.08/2.53 3.21/90.75 4.71/72.06 4.05/66.44
&y Hemibarbus labeo — — 1.85/1.24 — — 1.99/89.29
FLBUR AN Squalidus wolterstorffi — — 3.96/2.02 — — 3.24/76.63
A8 /NS Microphysogobio fukiensis — 4.7/1.66 — — 2.76/87.69 —
Vel Misgurnus anguillicaudatus — — 2.49/2.02 — — 3.24/73.39
MY Acheilognathus chankaensis — 4.48/1.79 — — 2.97/82.14 —
[E W) Distoechodon tumirostris — — 6.38/3.41 — — 5.47/43.07
rhAETEEH Cobitis sinensis — — 1.79/1.06 — — 1.7/90.99

N BBTTIRA RIS F90% AL )7

Note: ‘—’ denotes species with a cumulative contribution rate of less than 90%
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Appendix S3  Similarity and species contribution rate of fish community structure in different spatial areas of the middle reaches of the
Huishui River and its tributaries

% RSP SRR A DURREE R TTHR
yFh Species Average abundance/Average similarity (%) Contribution/Cumulative contribution (%)
TFiMain stream St Tributary TiiMain stream it Tributary

SR Squalidus wolterstorffi 25.98/14.6 36.97/16.86 21.05/21.05 21.89/21.89
& /NI Microphysogobio fukiensis 12.67/5.96 16.18/6.73 8.59/29.64 8.74/30.63
28U 2 Pseudobagrus taeniatus 4.14/2.32 10.9/4.87 3.35/75.63 6.32/36.95
MY\ % Acheilognathus chankaensis 4.21/2.06 10.29/4.71 2.97/81.67 6.12/43.07
Vel Misgurnus anguillicaudatus 6.29/2.44 10.74/4.1 3.52/72.28 5.33/48.39
St JE 1 Acrossocheilus fasciatus 6.82/3.93 10.42/3.92 5.66/42.94 5.09/53.48
W& Sarcocheilichthys nigripinnis 5.36/3.25 8.31/3.71 4.69/52.45 4.82/58.3
T, (148 Opsariichthys bidens 6.58/2.8 7.33/3.17 4.04/65.13 4.11/62.41
2 #4A Pseudorasbora parva 4.03/2.52 7.49/3.04 3.63/68.76 3.95/66.36
R Rhodeus ocellatus 11.28/5.3 7.88/3 7.64/37.28 3.89/70.25
HAETE I Cobitis sinensis 2.83/1.31 7.67/3 1.89/87.41 3.89/74.14
A7 )17 Y 4% Odontobutis potamophilus 5.77/3.35 6.96/2.8 4.82/47.77 3.64/77.78
/NMigSarcocheilichthys parvus 3.92/2.13 6.59/2.46 3.07/78.7 3.19/80.97
il Carassius auratus 6.65/3.05 4.57/2.01 4.39/56.85 2.61/83.59
VAt 1 Abbottina rivularis — 4.35/1.92 — 2.49/86.08
JE g Hemibarbus labeo — 3.83/1.5 — 1.95/88.03
JR 2 OV Vanmanenia stenosoma 2.15/1.31 3.23/1.35 1.89/85.52 1.75/89.77
SEHERE Zacco platypus 5.24/2.95 6.16/1.33 4.25/61.09 1.73/91.5
{14k Squalidus argentatus 2.29/1.36 — 1.96/83.64 —
rhAEEE Y Rhodeus sinensis 4.62/1.27 — 1.83/89.24 —
FFWINT 5% £ Rhinogobius giurinus 1.8/1.06 — 1.52/90.76 —

T R e RATTIR AR R IE 2190% BL L g A

Note: ‘—’ denotes species with a cumulative contribution rate of less than 90%
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Appendix S4 Information on water retaining dams in the middle reaches and tributaries of the Huishui River

% FRName

24

Longitude (°E) Latitude(°N)

23

#1FNote

WEAE B = SR M- 31

Chen Jiagiao, Sanxi Town, Jingde County-Dam 1
-2 Light Dam-Dam 2

Al A 43313 Xianren Valley-Dam 3

VEMEHL G -314 Yangtan Hydropower Station-Dam 4
AR L B LV T B - 3015

Binhe Road, Jingyang Town, Jingde County-Dam 5
AR BB R | 116 125 -6

No. 12, Nanmen Road, Jingyang Town, Jingde County-Dam 6
WA LT B AR R [T iK% 12753007

No. 12, Nanmen Road, Jingyang Town, Jingde County-Dam 7
F 1l 7K L3k - 3918 Zishan Hydropower Station-Dam 8
JEAE BRR A5 8S217-419

Banshu Town, Jingde County S217-Dam 9
HEAEEL R F34ES217-110

Banshu Town, Jingde County S217-Dam 10

WERE B F54S217-I111

Banshu Town, Jingde County S217-Dam 11
HETEEL R ES217-112

Banshu Town, Jingde County S217-Dam 12
WEAE ELIR 4R S217-30113

Banshu Town, Jingde County S217-Dam 13

JHE 8 EL AR5 8S217- 14

Banshu Town, Jingde County S217-Dam 14

JEE 8 EL R 58S 217- 3115

Banshu Town, Jingde County S217-Dam 15

118.4231

118.443
118.4607
118.5264
118.5423

118.5376

118.5375

118.5376
118.529

118.5258

118.5181

118.5126

118.5099

118.5091

118.5095

30.38831

30.36749
30.35275
30.31783
30.30133

30.28475

30.2845

30.28371
30.2743

30.2648

30.25087

30.23769

30.22091

30.22444

30.22242

B4 1H 5 W52 South Tan Landscape Pavilion

B E ] 1 ) 56 The landscape dam at
the entrance of Huiyuan Hotel

1L 7K HL 3k 5% /N I Small dam beside Zishan
Hydropower Station

FE 1L 7K H35 Zishan Hydropower Station

JiR FF$ 1T /N The small dam near the Banshu
Town

Ji FF$ 1 /N The small dam near the Banshu
Town

Ji B4 /N The small dam near the Banshu
Town

JiR R EUM Bt Near the Banshu Town
Goverment

JiR T /N The small dam near the Banshu
Town

JiR T /N The small dam near the Banshu
Town
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