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Tab. 1 Spatial and temporal distribution of dominant fish species in Liujiang River
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Tab. 2 Correlation coefficient between the sorting axis and
environmental factors

B brIndex CCAl CCA2 ’ Pr (>r)
Width 0.83128 0.55586 0.3653 0.025%*
ALT -0.95757 0.28819 0.3018 0.062*
Flow -0.65976 0.75147 0.0483 0.703
WT 0.28442 0.95870 0.0921 0.507
DO 0.47506 —0.87996 0.0705 0.558
pH 0.54684 -0.83724 0.3840 0.027**
TDS 0.63311 —0.77406 0.1962 0.183
COD 0.54322 —0.83959 0.1613 0.253
ORP -0.03311 0.99945 0.0003 0.998
SAL 0.77494 —0.63203 0.2484 0.112

e TE AT EA
Note: * represents significant, ** represents extremely
significant
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PATTERN OF FISH ASSEMBLAGE STRUCTURE
AND DIVERSITY IN LIUJIANG RIVER

ZHU Shu-Li, CHEN Wei-Tao, LI Xin-Hui, LI Jie and LI Yue-Fei

(Guangzhou Scientific Observing and Experimental Station of National Fisheries Resources and Environment; Scientific Observing
and Experimental Station of Fishery Resources and Environment in the Middle and Lower Reaches of Pearl River, Ministry of
Agriculture and Rural Affairs; Key Laboratory of Aquatic Animal Immune Technology of Guangdong Province, Pearl River
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: Liujiang River is the second largest tributary of Xijiang River in the Pearl River. It has rich species diversity
and complex habitat types, which play an important role in maintaining the biodiversity of the basin. In aquatic ecosys-
tems, fish species richness and assemblages have been recognized as one of the most sensitive and reliable indicators
for ecosystem processes and function. Maintaining fish diversity is the basis of the sustainable development of fisheries.
To understand the diversity of fish community structure and its relationship with environmental factors in the Liujiang
River, fish and environmental surveys were conducted in 9 sections of Liujiang River (Rongjiang, Congjiang, Rong’an,
Liucheng, Xiangzhou, Yongfu, Luzhai, Hechi, and Yizhou) in both July and December 2018. A total of 36474 indivi-
duals belonging to 115 species, 80 genera, 20 families, and 5 orders were collected, among which, Cyprinidae was the
most abundant with 68 species, accounting for 59.13%. Shannon-Wiener diversity index, Simpson index, Pielou even-
ness index, and Margalef richness index ranged from 2.13 to 3.12, 0.81 to 0.93, 0.58 to 0.80, and 4.65 to 7.18, respe-
ctively. The fish diversity was relatively rich, the fish richness was high, and the individual distribution was relative
uniform. The dominant fish species were small fishes, such as Squalidus argentatus, Sinibrama macrops, Microphyso-
gobio chenhsienensis, Xenocypris macrolepis, Pseudohemiculter dispar. The abundance/biomass comparison curve
showed that the fish communities in Yizhou, Rongjiang, Luzhai, Liucheng, Xiangzhou, and Rong’an were moderately
or seriously disturbed, and there were relatively stable in Hechi, Congjiang, and Yongfu. The spatial and temporal dis-
tribution characteristics of fish communities were analyzed by non-metric multidimensional scale sorting (NMDS), and
the fish communities were divided into three groups: Congjiang-Rongjiang group in the upper reaches of the Liujiang
River, Yongfu-Luzhai group in the tributaries of the Luoqing River, and Rong’an-Liucheng-Xiangzhou- Hechi-Yizhou
group in the middle and lower reaches of the Liujiang River and the tributaries of the Longjiang River. Canonical cor-
respondence analysis (CCA) was used to analyze the relationship between the fish community and environmental
factors. It was found that river width, altitude, and pH were the main impact factors of fish community structure in the
Liujiang River. Compared with the historical data, the fish community structure in the Liujiang River has been changed
significantly, the proportion of economic fish has decreased, and the fish individuals have become smaller and younger.
In addition, the Liujiang River was threatened by alien aquatic species invasion. There are several ways to strengthen
the protection of fish diversity in Liujiang River such as strengthen law enforcement, crack down on illegal activities
such as poaching and electric fishing; released the economic fish; restoration of river connectivity; to monitor, rescue
and breed the rare and endemic fish in the basin.

Key words: Liujiang River; Fish composition; Biodiversity; Spatial distribution pattern; Environmental factors
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Attached table 1  Fish species in the Liujiang River
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Y)FhSpecies Ecological type WL T sz M SO ke REZE b BN PEMRES KW
5% J% H Myliobatiformes
#iT Rl Dasyatidae
1. -t Dasyatis akajei C; RS +
37 H Acipenseriformes
i35} Acipenseridae
2. WiEET Acipenser sinensis C; RS +
figfifi H Anguilliformes
fig i £t Anguillidae
3. H A& Anguilla japonica C; RS + + +
4. Te2 i Anguilla marmorata C;RS +
i 7% H Cypriniformes
5} Cyprinidae
[+ EF} Danioninae
5. SEtEE{ Zacco platypus O; SE + +
6. 5 £ Opsariichthys bidens C;SE + +
7. *¥E 1118 Yaoshanicus arcus O; SE + +
8. M /7l i Rasbora steineri O; SE + +
% 11 I Bl Leuciscinae
9. 7 fiMylopharyngodon piceus C; RL +
10. ¥ 171 Ctenopharyngodon idella H; RL + + + + + + +
11. *KHR B2k 45 Atrilinea macrops O; SE + +
12. € Ochetobius elongatus O; RL + +
13. & Elopichthys bambusa C;RL +
14. FRUR85Squaliobarbus curriculus O; RL + + + + + +
A3 Bl Cultrinae
15. 214 iy C:SE 4

Cultrichthys erythropterus
16. #R¥A A Pseudolaubuca sinensis O; SE + + + +
17. LB

Pseudolaubuca engraulis 0; SE *

18. fifiParabramis pekinensis H; RL + + + +
19. W R UEE Toxabramis houdemeri O; SE +

20. % Hemiculter leucisculus 0O; SE + + + +

21. fH K244 Hemiculterella wui O; SE +

22. # J7 044 Pseudohemiculter dispar O; SE + + + + + + + + + +
%’z.eﬁfo@hzi%uher hainanensis 0; SE * * * - * - *
24, FUMEEA Culter alburnus C;SE + + +
25. i Culter recurviceps C;SE + + + + + + +

26. 15 #1Culter mongolicus C; SE

27. KRt Sinibrama macrops H; RL + + + + +

28. KHRIT L i Ancherythroculter lini C;SE

29. L84l Metzia lineata H; RL

30. = fitjMegalobrama terminalis O; RL + +
i) 7. £} Xenocyprinae

31. Wt Distoechodon tumirostris O; SE + + + + +

32. {1 Xenocypris argentea O; SE + + + + + + +
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gical type

33. ¥Rl Xenocypris davidi 0; SE + + +
34. HMEE Xenocypris microlepis O; SE
i IV &t Hypophthalmichthyinae
35. i Hypophthalmichthys nobilis F; RL +
36. fifi Hypophthalmichthys molitrix F; RL
fifi V. £} Acheilognathinae
37. ZilitiAcheilognathus barbatus 0; SE
38. fHZitifAcheilognathus barbatulus O; SE
39. MFF % Acheilognathus tonkinensis O; SE + +
:1(:2.}’}1; iﬁ:ﬁﬁ%ﬂchel!ogﬂamus 0: SE n

o A
;‘Qz‘o?egs&@oi%latus 0; SE * *
fify I F}Gobioninae
42. J& 1 Hemibarbus labeo O; SE + + + +
43. [a)fig Hemibarbus medius O; SE +
44. 1ttt Hemibarbus maculatus 0; SE +
45, 16t Hemibarbus umbrifer O; SE +
46. Z#if4 Pseudorasbora parva O; SE + +
47. /NigSarcocheilichthys parvus O; SE +
21'8‘1' };;Efifarcochelllchthys O: SE n
i?g,;ilfﬁnén%%Sarcochelllchthys 0: SE
50. #3147 Squalidus argentatus O; SE + +
51. SBUREN Squalidus wolterstorfi O; SE
52. W) Huigobio chenhsienensis O; SE + +
53. i EA M Huigobio chinssuensis O; SE
54. ¥t Abbottina rivularis O; SE + + +

N . .
;:]ég:b%/] EZ ik Microphysogobio 0: SE N
56. @{%/J'\@E@’DJ Microphysogobio O: SE
tafangensis ?

% - . )
2[70.};?(1%;]\ #iZ 4] Microphysogobio O: SE n
58. Mﬁ?&d\@?ﬁ@Microphysogobio O: SE
labeoides >
fb?n;tlﬁlj ’%e/i;@fiﬁ’@ Microphysogobio 0: SE +

- . .

Z%tgkgfng;fmﬁ@ Microphysogobio 0: SE .
61. U7 Pseudogobio vaillanti O; SE +
62. HEMALLEE Pseudogobio guilinensis O; SE
63. W fif) Saurogobio dabryi O; SE + +
fif i1 F} Gobiobotinae
64. T4 7 Gobiobotia meridionalis 0; SE
65. il Gobiobotia kolleri O; SE +
M Bl Cyprininae
66. 5 J5 # Procypris merus O; SE +
67. =M Cyprinus multitaeniatus O; SE +
68. fill Cyprinus carpio 0; SE + + + +
69. Ziitll Carassioides cantonensis O; SE +




&gkl

PFhSpecies Ecological type 1AL AMIT e I8 SN A % Wit M | PEIGED s
70. #fl Carassius auratus 0; SE + + o+ o+ o+ o+ o+ o+ + +
i JV. £ Barbinae
71. 280/ Barbodes )
semifasciolatus O; SE + + * + +
72. YR Spinibarbus hollandi H;RL + + i " +
73. BRI SESpinibarbus denticulatus H; RL
e 5 4 o G ;

74. j(@ﬁj'zéi‘ﬂ&nocyclochellus 0:SE "
macrolepis
75. * B 114268 Sinocyclocheilus .
vishanensis 0; SE *
76. Z B &L Sinocyclocheilus )
multipunctatus O; SE +
77. KB4 Ll Sinocyclocheilus )
longibarbatus O; SE +
78. *H B &£ Hl.Sinocyclocheilus )
brevis 0; SE *

* | IR 4 2R BE.Si ]
79. *5)| R Al Sinocyclocheilus 0: SE N
xunlensis
80. *EUBUME Luciocyprinus langsoni O; SE + +
81. JEJ8tg i Acrossocheilus )
labiatus 0: SE * +

I'I A = .
82. %%t )8 1 Acrossocheilus O: SE N N N . N N
parallens ’
83. i G )E L Acrossocheilus ]
hemispinus cinctus 0; SE * * + * +
84. % Jt 8 i Acrossocheilus .
stenotaeniatus 0; SE * * * + * +
85. dLILOGJE i dcrossocheilus )
beijiangensis O; SE + + + + +
86. % IOt Acrossocheilus )
monticola 0; SE *

— | = 1 .
87. =Hd %.E_Acrossochezlus 0: SE .
yunnanensis
8. %ij‘ﬁf‘EﬁAcrossochetlus O: SE . N N
clivosius >
89. WLRGJE t Acrossocheilus )
iridescens 0; SE + + * + + *

1. % \/\/j M R .
l90. {;TET\.IM%}E@Acrossochellus 0: SE . . . N
ongipinnis
91. ¥4 1 B f8.Onychostoma barbata O;RL +
92. [ B 1 Onychostoma sima O; RL +
93. F§ /7 I B f.Onychostoma gerlachi O;RL + + + + + + + +
94./N[1 H B 1. 0Onychostoma lini O; RL +
95. BRYLYR ¥ B H 48 Onychostoma )
ovalis rhomboides O; RL * +
96.%H A H 1. Onychostoma rara O; RL
97. W45 Parator zonatus O;RL
98. ¥4kt Foliter brevifilis brevifilis O; RL + +
74 7} Labeoninae
99. #:1E8% Bangana decora O; RL +
100. i K45 Bangana wui O; RL
101. # Cirrhinus molitorella O; SE + +
102. “F L85 Cirrhinus mrigala 0;SE T + + + +
103. 8UE 1 Osteochilus salsburyi O; SE + + +
104. B % Rectoris posehensis O; RL + +

T ) 48 j

105. B 5328 1 Pseudocrossocheilus 0: SE . . .

bamaensis
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106.* A4k U 22 601 .
Pseudocrossocheilus liuchengensis O; SE + +
107. 548485 Parasinilabeo assimilis O; RL
108. )51 Semilabeo notabilis O; RL +
109.45 1 #1. Prychidio jordani O; SE + + + +
110.* KHR =& 0 4 Ptychidio macrops 0; SE +
111.7%:77 223k 4. Garra orientalis 0; SE + o+ + +
112. /U 4% i) Discogobio .
tetrabarbatus 0; SE + + + * * +
2kt F} Nemacheilidae
113. 380/ Micronemacheilus )
pulcher O; SE + + + + + + + +
114K Oreonectes .
platycephalus O; SE * +
115. CBEFE 6k Schistura incerta O; SE
116.# S Rt Schistura fasciolata O; SE + + + +
e F} Cobitidae
L85 A Cobininae
117901688 Cobitis arenae 0O; SE
118. H 418 8] Cobitis sinensis O; SE
119.Ye ik Misgurnus anguillicaudatus O; SE + + + + + + +
Vi F} Botiinae
120.3€ MNP Botia pulchra O; SE + + +
121 ARV 8] Botia robusta O; SE
122 LB RV Parabotia fasciata 0; SE
123. K B BV Parabotia )
banarescui 0; SE * +
124 fSTH BV Parabotia maculosa O; SE +
125.J5 g Leptobotia )
posterodorsalis O; SE +
126 MRS, Leptobotia guilinensis 0; SE
127. BEGLHH Sinibotia zebra O; SE +
128. K BL A Leptobotia pellegrini O; SE + +
JetH £l Balitoridae
E W & IV £ Gastromyzonninae
129. 5 M €A ik Beaufortia )
kweichowensis kweichowensis 0; SE + * * * * *
130. AR R 5, Erromyzon sinensis 0; SE + + +
131 B E R, Protomyzon )
pachychilus 0; SE +
132 RTT b JE At
Pseudogastromyzon changtingensis O; SE +
tungpeiensis
133.77 R dh B Pseudogastromyzon )
fangi O; SE + +
134 3K JF 28 T Vanmanenia )
homalocephala 0; SE *
135. 88U 22 U Vanmanenia )
lineata 0; SE +
136.° 7+ S22 8] Vanmanenia .
pingchowensis O; SE * +
137 #0F# Liniparhomaloptera 0: SE + +

disparis disparis

JIEA P £l Balitorinae
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13911 (RHEWR 6k Sinogastromyzon wui O; SE + +
i B Siluriformes
i Sk #fi B} Amblycipitidae
140.1€ Ffit Liobagrus anguillicauda C;SE + + + +
Wk} Sisoridae
}j]jjiﬁ%ﬁﬁ@@% Glyptothorax C: SE N . n n N
K 4fi Rl Cranoglanididae
142.* KB 4ifi Cranoglanis bouderius C;SE + + + +
filifl Siluridae
cociimmense C:sE + oo +
144 1fi Silurus asotus C;SE + + + + + + + + +
145K A Silurus meridionalis C; SE
B T8} Clariidac
146.5A-Fti Clarias fuscus C; SE + + + + +
147. A\ ¥tk Clarias gariepinus C;SE +
fijil A} Ictaluridae
148.° B 2 X R Ictalurus punctatus C; SE o+ o+ o+ 44
%%} Bagridae
149. 35 i fh Pelteobagrus fulvidraco C;SE + + + + + + + + + + +
il rft(e);"jnjel?iﬁﬁﬁ;Pelteobagrus C: SE N
‘l)scll.lgl?#fﬁﬁ; Pelteobagrus C: SE . + + . n . . . .
152 )4 Leiocassis crassilabris C;SE + + + + + + + + +
153.48Utfi Leiocassis virgatus C; SE
155. KW tifi Leiocassis longirostris C;SE +
156 AR Pseudobagrus pratti C; SE + +
civomtramans ™ c:sE +
Lllsfufrezljsfw@% Pseudobagrus C: SE . N
159.3¢4i8 Hemibagrus guttatus C;SE + +
160. KEEHE Hemibagrus macropterus C; SE + + + +
488 4 H Synbranchiformes
G faF} Synbranchidae
161.3% i Monopterus albus C; SE + + + + + +
J R} Mastacembelidae
162. /4l Sinobdella sinensis C;SE
163. K Hffk Mastacembelus armatus C;SE + + + + + + +
7% H Perciformes
fig#i%l Percichthyidae
VIV%ISZ d//l'.‘@"%@)ﬁCoreoperca C: SE N . N . + + N
165 M1 IH % Siniperca liuzhouensis C; SE
166.3 8U# Siniperca undulata C; SE
167 . 5¢ 8 Siniperca scherzeri C;SE + + + + + + +
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168. KR @ Siniperca knerii C; SE + o+ o+ o+ + o+ + +
169.8%Siniperca chuatsi C;SE
Wi F} Cichlidae
170.° )8 &' %' 4k 1. Oreochromis
niloticus O; SE + + + + + + + +
VWIEEERL Odontobutidae
171.5% REM . Sineleotris .
saccharae C; SE * *
172. 71 4630 YE6Y Odontobutis sinensis C;SE +
173.0 3548 Odontobutis obscura C;SE +
YES Rl Eleotridae
17442 3L 48 Eleotris oxycephala C;SE + + + + + + +
T i
}1[75.{@?5?5/’/ JE6 Neodontobutis C: SE .
ainanensis
D —
176.” = BRI 8 Oxyeleotris
marmoratus C; SE +
4R pE i Bt Gobiidae
1?7'%%%%ﬁﬁ1€hm0g0bms C; SE + + + + + + + + + +
giurinus
178 # WP % 8. Rhinogobius )
brunneus C; SE +
1793 W)HT 2 1. Rhinogobius .
duospilus C; SE * +
180. L2 BEW)HF % 1. Rhinogobius )
filamentosus C; SE +
18128 KW B2 £ Rhinogobius )
leavelli C; SE +
* W D . .
182.*BE LI 61 Rhinogobius C. SE N .
yaoshanensis
2}-#4 %} Osphronemidae
183. 3 J& 3} i Macropodus )
opercularis O; SE + + +
184.[7 & 2} £ Macropodus chinensis O; SE +
fi&F} Channidae
1853484 Channa maculata C;SE + + + + + +
186. A i Channa asiatica C;SE + +
filfi}2 H Tetraodontiformes
fifi B} Tetraodontidae
187. 5 B AR 7 fifi Takifugu ocellatus C; RS + +

VE: ML 025 SN F-UE R0, C- P ATk H-H R T O-Z% s RL-JATIIIEAE; SE-E & 1 RS-V IR
Note: *-endemic species of the Liujiang River; ~-alien species; F-filter feeding; C-carnivorous; H-phytophagy; O-omnivory; RL-
potamodromous migration; SE-settled fishes; RS-diadromous fishes
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