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Fig. 1 Distribution map of fish sampling sites in the Henan section of the Yellow River
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SO PRI E G sh 4 i A5 a2 )P, F RSN y Hoh i vt 2e 5 A, L

Fh“TE7(VU), 18 (Sander lucioperca) . Bt 5, BFRZERT 10.6%; REMEMIS 18Fh, 5 38.3%; 4

X B fm (Ictalurus punctatus) . W H AN £ BrEmE 24 Fh, 5 51.1%; rEahrEIIfa 24 Fh,

(Hypomesus olidus) . K # i (Protosalanx M 51.1%; Pt 177, 5 36.2%; =Nl

hyalocranius) . 8] T i (Hyporhamphus intermedius) — PEF=IRfaZE 6 Fh, 5 12.7%; wmbEada1F, &

NIPKFN R 2). 87.2%:; TLMIMIFIERE 6 Fh, (5 12.8% (3% 2).
*2 BUTHRERAEZRRESLER

Tab. 2 List of fish species in the Henan section of the Yellow River and their ecological types

Wit xR TR wn now e O gmnen RS B
species type HNJHK QLJHK NC - SMC - TSL YLHK LYK NL TRWYQK JDHK
# H Cypriniformes
#A} Cyprinidae
#4F A} Cultrinae
RGN Culter alburnus C; Dr; R + + + + + + + +
LIHE R AN Cultrichthys erythropterus C; V;R + + + + + + + + +
# Hemiculter leucisculus 0O; V; R + + + + + + + + + +
fify Parabramis pekinensis H; Dr; R + + + + + + + + +
FEBA Pseudolaubuca engraulis O; V;R + + +
@13kt Megalobrama amblycephala H; Dr; R +
RN Pseudolaubuca sinensis O; V;R + +
NI R#E Hemiculter bleekeri O; V; R + + + + + +
# A} Xenocyprinae
U8 Pseudobrama simoni 0; Dr; RL + + + + + + + +
1A Gobioninae
Igfifl Saurogobio dabryi 0; Dr; R + + + + + + +
ALfG Hemibarbus maculatus O; V; R + + + + + + + +
FHMifti Pseudorasbora parva O; V; R + + + + + + + + +
Fefeth Abbottina rivularis O; V; R + + + + + + + + +
18 Squalidus argentatus O; Dr; R + + + + +
K AR/NESE) Microphysogobio elongata  O; Dr; R +
EE WAL Acheilognathinae
FA 8 Rhodeus lighti O; Hi; R +
MYUFE Acheilognathus chankaensis H; Hi; R + + + + + +
K& Acheilognathus macropterus O; Hi; R +
BE2% i Acheilognathus taenianalis O; Hi; R + +
F R Paracheilognathus imberbis O; Hi; R + + + + + +
Hi ALl Rhodeus sinensis O; Hi; R +
MR Rl Catostomidae
MHAS 1 Myxocyprinus asiaticus O; Dr; RL +
# WAl Hypophthalmichthyinae
% Hypophthalmichthys molitrix H; Dr; RL + + + + + + + + + +
il Hypophthalmichthys nobilis H; Dr; RL + + + + + + + +

(f§%E to be continued)
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(8 2 Tab. 2 continued)

ot LRI O ity g e U o 205 B

species ecot}?liica H;\UHK Q{LJHK NC - SMC - TSL YLHK LYK NL TfWYQK J{DHK
D TR Leuciscinae
IR 6% Squaliobarbus curriculus O; Dr; RL + + + + + + + +
HiAli Ctenopharyngodon idella H; Dr; RL + +
o A Danioinae
044 Opsariichthys bidens C; Dr; R + + +
# Bl Cyprininae
## Cyprinus carpio O; V;R + + + + + + + + +
W Carassius auratus O; V; R + + + + + + + + + +
#FL Cobitidae
LB AL Cobitinae
Vet Misgurnus anguillicaudatus O; V; R + + + + + +
KEERIVJe bk Paramisgurnus dabryanus ~ O; V; R + + + +
VA Botiinae
LMK Leptobotia taeniaps C; Dr; R +
#5JE H Perciformes
fig®} Serranidae
i Siniperca chuatsi C; Dr; R +
HISHAL Mastacembelidae
ALk Mastacembelus sinensis C; Dr; R + +
#8L Percidae
184y Sander lucioperca C; V;R + +
IFFE&%t Gobiidae
FBEWIUFE L Rhinogobius giurinus C; V;R + + + + + + + +
YAl Eleotridae
WMt Micropercops swinhonis C;V; R +
8% Channidae
5% Channa argus C; Dr; R + +
53 B Siluriformes
#28 Bagridae
JLFEHF M Pelteobaggrus nitidus C;V; R + + + +
FIRHHML Pelteobagrus vachelli C; V;R + + + + + + +
BN iEE Pseudobagrus ussuriensis C; V; R + +
W Pelteobagrus fulvidraco C; V;R + +
R} Siluridae
fifi Silurus asotus C;V; R + + + + + + + + + +
IRl Ictaluridae
PSSR Ictalurus punctatus C;V;R + +

3 H Salmoniformes
B4R Osmeridae
WIAA L Hypomesus olidus 0; V;R +

(f§8% to be continued)
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(8 2 Tab. 2 continued)

species

A R -
ecological ¥ JAH AT FE S AU

type HNJHK QLJHK

Y S P
pp PR

NC SMC TSL LYK NL
YLHK TRWYQK JDHK

Pl Salangidae

KiRfa Protosalanx hyalocranius C; V;R +
#Hist#H Beloniformes

A Hemiramphidae

[6] F % Hyporhamphus intermedius C; V;R

+

RN REFIFEA, R € fG A RL: VLlEtE; H: MEPE; O Ze&th; C: WEE; v ZhPE0R; Hi: 2 DM 00; Dr: RGN,

Notes: “+” represents presence of fish species during the investigation; R: resident; RL: river-lake migration; H: herbivorous; O: omnivorous;

C: carnivorous; V: viscid eggs; Hi: shellfish-like eggs; Dr: drifting eggs.

HR AR X B 8L IRI=1000 ML HFh, %
T3] e B BEFN A iR (Parabramis pekinensis), T
B W) 5F B (Rhinogobius giurinus) . & (Hemiculter
leucisculus) . L) 8 (Pseudobrama simoni) . fi%
molitrix) . #l (Carassius
auratus) . #(Cyprinus carpio) 7 ', &1 4 &%
(1) 65.7%, WE R 76.89%. 100<IRI<1000
R, EEMA 9 Fh, 58 D RE (Hemiculter
bleekeri) . i (Silurus asotus) . ¥ W B0 (Culter
alburnus). FRIREE(Squaliobarbus curriculus). W¢
fit] (Saurogobio dabryi) . F¥g {t fi (Abbottina
rivularis) . B (Hypophthalmichthys nobilis) . 7%
fii (Pseudorasbora parva). £188 )5 80 (Cultrichthys
erythropterus), &1 5 B EEK 27.18%, M &
(1 18.16% H LA . — LA . Fif i rBilA 14
F10 Bl 7 Bl SIS BRI 7.12%, BHEE
1 4.95% (% 3).

22 BEZHEM

B ] {5 BEAS [A] 25715 £1 25 Shannon-Wiener £
HEPE . Margalef 5 EHE%L. Pielou 5] 5%
giRWME 2 s, HE. AR BKE AFN
Shannon-Wiener £ #f ¥ 19 9 [ 53 5l 4 0.005~
3.115,0.986~3.624 . 1.289~3.205 ., 0.561~2.702, ~F
¥jH 1.85, 2.01, 2.40 Al 1.78, Z=75[a] 2257 A
E(P>0.05), Wi, FAT(NCERZE . S5
H (JDHK)7E 5 2= F1 42 . #ifel H (LYK)ZERK 2R 1Y
Shannon-Wiener ZAEMEFE £ =, 1w LI H
(QUIHK)/EHRFMEF | B (NOTERK S, JHi%
W L (YLHK)E4AZ= /%) Shannon-Wiener Z AP+

(Hypophthalmichthys

Bk, & Wi Margalef 7 & & 48 BO7E K TR 19T
PR, A 201 fEAFRAL, A 1.65, Hi,
43 I (JDHK) 7E X Z= 1) Margalef 3 & [ 45 85
&, A 4.03; AR H(HNJHK) 78 B 2= (1)
Margalef F & 8 EURAK, (U4 0.44, Pielou ¥
SERECF MBS ETRERAR, HE. B
T R RA T E 50 0.58. 0.60, 0.70
F10.54, 4580 11 (JDHK)7E 4 2 (1) Pielou ¥5]
&8 R, A 0.90; FHJBIEM O (QLIHK)7E & 2
[ Pielou 2] BEFE Fm AR, U4 0.02,
2.3 BEBEEMEE

25 ABC MIZ3RM, Bk, MIR0S | 43
FMTELE) wAEKTF 0, AW # s i FF
ELH Bz b, R = AT By 2K %
XTRRE, SZANF TR EEAR(E 3); W BLIT By
WAEKT 0, FEAEML S ARSI
MR, BFEERBIEME RS T EYEL
BRI R, BRI B 1) 2R VR 22 B
FEF YA 3); BAACTRIAT ET | F R 2 A
PRI T L MR 1 RARSCA IR FHT B w {E/ 1N
T o, HFEEMAFEMEL S EYEMBEILE
ANTRVRRBE M AHAE, 22 BH 3K 75 /N 1T B 1) f 2R V% 22
HPRT PR R (K 3),

fEHEVE Cluster AR, 76 45.18%M)
Bray-Curtis FHALL 7K 35 lin] g Bt 1 f 2 K
SERAY T 3 ANZERE, PMETWIE L MR O, 43R
WL FER . W RIRSCHE I RRE L, 5A4Kk
WAL T T ORI OSSR 0, B EAE L HRAR S
JgZERE 111, £ One-Way ANOSIM ¥ 5:, =4[]
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®3 BMAEREBEAEFMAR

Tab.3 Composition of dominant fish species in the Henan section of the Yellow River

YIFh species NI% W% Fl% IRI
fily Parabramis pekinensis 7.22 31.65 90 3497.5
FERWIER 44 Rhinogobius giurinus 24.66 0.55 80 2016.5
# Hemiculter leucisculus 14.73 2.26 100 1699.02
8% Pseudobrama simoni 12.69 6.14 80 1506.44
fi Hypophthalmichthys molitrix 0.97 14.06 100 1502.77
Yl Carassius auratus 3.88 10.65 100 1453.6
#f Cyprinus carpio 1.55 11.58 90 1182.34
U1 [& % Hemiculter bleekeri 15.90 0.39 60 977.73
fify Silurus asotus 1.62 5.56 100 718.13
FYE B Culter alburnus 0.66 5.03 80 455.86
IRIREE Squaliobarbus curriculus 0.59 4.09 80 374.38
el Saurogobio dabryi 4.04 0.57 70 322.98
Wb At Abbottina rivularis 2.36 0.15 90 226.33
8 Hypophthalmichthys nobilis 0.15 1.85 70 139.76
F ittt Pseudorasbora parva 1.16 0.06 90 109.62
LT8G IR Cultrichthys erythropterus 0.70 0.46 90 106.28
LR # F Al Pelteobagrus vachelli 0.96 0.25 70 84.96
MHU% Acheilognathus chankaensis 1.01 0.18 70 83.51
A8 Hemibarbus maculatus 0.31 0.35 80 52.64
WP Hifh Pelteobaggrus nitidus 1.18 0.08 40 50.2
i Squalidus argentatus 0.61 0.03 60 38.25
58 Channa argus 0.04 1.02 30 31.55
MRNG . Myxocyprinus asiaticus 0.04 1.45 20 29.76
KEEEJE K Paramisgurnus dabryanus 0.30 0.19 50 24.43
F R fif Rhodeus lighti 0.32 0.01 70 23.26
P25 i% Acheilognathus taenianalis 0.45 0.05 30 15.1
¥4l Ctenopharyngodon idella 0.01 0.48 30 14.69
rRAE B Rhodeus sinensis 0.38 0.02 30 11.91
B S SR Ictalurus punctatus 0.02 0.33 30 10.58
KA 585 Rhodeus lighti 0.50 0.02 20 10.36
R85 Sander lucioperca 0.02 0.22 30 7.27
Vet Misgurnus anguillicaudatus 0.06 0.01 70 5.07
KAR {1 Protosalanx hyalocranius 0.16 0.01 20 3.24
R Pseudolaubuca sinensis 0.14 0.01 20 3.11
5 95 B Pseudobagrus ussuriensis 0.06 0.09 20 3.1
WA At Hypomesus olidus 0.15 0.00 20 3.1
[8] T~ #5 Hyporhamphus intermedius 0.19 0.02 10 2.07
L, M1 44 Opsariichthys bidens 0.03 0.01 40 1.55
W H M Pelteobagrus fulvidraco 0.04 0.00 30 1.29
W Micropercops swinhonis 0.05 0.00 20 1.12
BB Pseudolaubuca engraulis 0.02 0.01 30 0.77
8% Siniperca chuatsi 0.01 0.06 10 0.7
13k ) Megalobrama amblycephala 0.01 0.03 20 0.68
SR Leptobotia taeniaps 0.02 0.01 20 0.51
K& Acheilognathus macropterus 0.01 0.01 20 0.22
FRAE ik Mastacembelus sinensis 0.01 0.00 20 0.13
KAk /NES) Microphysogobio elongata 0.01 0.00 20 0.13

T N RO A0, WO E R A E; F O BUB0R ) TRT AR 2R 4

Note: N: percentage in number; W: percentage in weight; F: occurrence frequency; IRI: index of relative importance.
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Fig. 2 Shannon-Wiener diversity index (a), Margalef richness index (b) and Pielou evenness index
(c) at each sampling site in the Henan section of the Yellow River
HNJHK: Hongnongjianhekou; QLJHK: Qinglongjianhekou; NC: Nancun; SMC: Shuangmacun; TSL: Tongshuling;
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Fig.3 Abundance/biomass curves of fish communities in the Henan section of the Yellow River
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Fig. 4 Cluster analysis (a) and NMDS analysis (b) of fish community in the Henan section of the Yellow River
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Fig. 5 RDA analysis of fish communities and environmental factors in the Henan section of the Yellow River
S.curr: Squaliobarbus curriculus; P.niti: Pelteobaggrus nitidus; C.albu: Culter alburnus; C.carp: Cyprinus carpio; C.aura: Carassius
auratus; P.simo: Pseudobrama simoni; C.eryt: Cultrichthys erythropterus; P.parv: Pseudorasbora parva; H.macu: Hemibarbus
maculatus; H.leuc: Hemiculter leucisculus; P.dabr: Paramisgurnus dabryanus; M.angu: Misgurnus anguillicaudatus; S.dabr:
Saurogobio dabryi; H.moli: Hypophthalmichthys molitrix; H.nobi: Hypophthalmichthys nobilis; S.asot: Silurus asotus; P.imbe:
Paracheilognathus imberbis; A.rivu: Abbottina rivularis; P.vach: Pelteobagrus vachelli; P.peki: Parabramis pekinensis; R.giur:
Rhinogobius giurinus; S.arge: Squalidus argentatus; H.blee: Hemiculter bleekeri; A.chan: Acheilognathus chankaensis. SS:
suspended substance; CODyy,: permanganate index.
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Status of fish community diversity in the Henan section of the Yellow
River

FANG Dongdong', HUI Jun', ZHANG Qingqing', HE Haizhan', MA Chao', ZHANG Donghua', LI Yingnan', LIU
Dezhong2

1. Henan Academy of Fishery Sciences, Zhengzhou 450044, China;
2. Fisheries Service Center of Xichuan County, Nanyang 474465, China

Abstract: This study was conducted in April 2022 (spring), June 2023 (summer), October 2023 (autumn), and
January 2024 (winter) to understand the relationship between fish community structure and diversity as well as
environmental factors in the Henan section of the Yellow River (Hongnongjianhekou, Qinglongjianhekou, Nancun,
Shuangmacun, Tongshuling, Yiluohekou, Liuyuankou, Naoli, Tianranwenyanqukou, and Jindihekou). Using the
obtained data, fish community structural characteristics, spatial and temporal distribution patterns, and their
relationship with environmental factors were analyzed. A total of 16556 individuals belonging to 47 species, 40
genera, 15 families, and five orders were collected, among which, there was one species of fish under state
secondary protection and five exotic fish species, accounting for 2.1% and 10.6% of the total species, respectively.
According to the index of relative importance (IRI), the dominant fish species were small fishes, such as
Parabramis pekinensis, Rhinogobius giurinus, Cyprinus carpio, Pseudobrama simoni, Hypophthalmichthys
molitrix, and Hemiculter leucisculus. The average Margalef richness, Piclou evenness and Shannon-Wiener
diversity were 3.01+0.68, 0.56+0.16, 2.49+0.77, respectively. The abundance/biomass comparison curve showed
that the fish communities in Nancun, Tongshuling, Naoli, and Jindihekou were relatively stable, whereas those in
Hongnongjianhekou, Qinglongjianhekou, Shuangmacun, Yiluohekou, Liuyuankou, and Tianranwenyanqukou were
seriously disturbed. Cluster and non-metric multidimensional scale ranking (NMDS) analyses showed that the fish
communities in Henan section of the Yellow River could be divided into three groups: those in
Hongnongjianhekou and Qinglongjianhekou belong to one group; those in Naoli, Tianranwenyanqukou,
Jindihekou, Nancun, Yiluohekou, and Liuyuankou belong to one group; and those in Shuangmacun and
Tongshuling belong to one group. RDA analysis showed that permanganate (CODy,,) and suspended substance (SS)
were the main environmental factors affecting the differences of fish community structure in the Henan section of
the Yellow River. These results show that, compared with the historical data, the fish community structure in the
southern section of the Yellow River has obviously changed, alien species have increased, indigenous fish have
decreased, and individual fish tend to be smaller and younger.

Key words: Henan section of the Yellow River; fish community structure; diversity; environmental factors; spatial
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