5537 B 9 1 S &~ £ Eild Vol.37,No.9
2017 4F5 A ACTA ECOLOGICA SINICA May,2017

DOI: 10.5846/stxb201601310222

U B, 20, XIS 2R AT 255 BRIl BRTLK 3R 28 REVE RV A (B A3 i SRy A 25254, 2017,37(9) -
Shuai FM, LiX H, LiuQF, Li Y F, Yang J P, LiJ, Chen F C.Spatial patterns of fish diversity and distribution in the Pearl River.Acta Ecologica Sinica,
2017,37(9): -

RIIKRBEBERZHEZTESHKRE

oy B, AR X H TR I, S B Kk
1 EUK RS BERR LK =I5 BT, M 510380

2 A BRI AT ol PR IR T U RSB INIE G, ZEK 526100

3 KR E PRI B PR VLR Bl BRI S AR BB E A SR E, M 510380

FEE RV o 5 S — T, 2 T EE B Il AR 7 R K A AR VIR R R BRVT AR SRR e R AR M R SR M
PP T A R TR (AR B AT Ik, e T H A s [0 A A i R BB AT D o R L AR AR K TR i B
AT O FEIR SRR | 2ZS A M F R AR DU R B E , ARWESY 2015 AEXS IRV 13 Db i AT T 4 i A,
SRAEUARY) 10119 J&,SRJE T 94 Fh 72 J@ 17 B, RO 1 B M3 ORI 2 U B2R SRE, R FIAE B & Z 47
BEHERF (NMDS) J7 i 5t 0 28 FE % 25 [0 0 A REE HEA T T 0BT, 5 S R ARV A 2R Rl 50 o 3 AN, AR g 4D | o i 4 46
AN R R DR R St AR B S e R 40 2y T 4 T TSN L A0 R A SRR IR &
B R R R 2R R, U SO VLB RS R SR ITAR /T )7 (RDA) 30T T R 2R S B F IO E R,
RIS TR AR TR G0 5 0 R BRI K R 2 RIS A M 25 T 0 R B T P AR SR R R
M fs AR V5 4040 B I B N T2 — . S5 st BRI LG R B, BRYT A SRS B B/ SRtk A T B R As , AR50
BRITIK 2 B2 i) B 5K S I Y — 3500, B 405 SR o el R ) 22 R AR R T H e M B 18 S 3 5,

KRR : ZAENE 251704 BRI ; NMDS ; RDA 5 458 [ 1

Spatial patterns of fish diversity and distribution in the Pearl River

SHUAI Fangmin, LI Xinhui®, LIU Qianfu, LI Yuefei, YANG Jiping, LI Jie, CHEN Fangchan

1 Pearl River Fisheries Research Institute, CAFS, Guangzhou, 510380

2 Experimental Station for Scientific Observation on Fishery Resources and Environment in the Middle and Lower Reaches of Pearl River, Ministry of
Agriculture,, Zhaoging, 526100

3 Key Laboratory of the Conservation and Ecological Restoration of Fishery Resource in the Pearl River, Guangzhow, 510380

Abstract: The Pearl River, which is 2400 km long and flows into the South China Sea, is the longest river in subtropical
southern China. The warm humid climate of the region, which promotes high species diversity, has resulted in significant
aquatic biodiversity and the development of lucrative commercial fisheries. Nevertheless, studies on the spatial distribution
of fish communities in the Pearl River system are limited, especially, considering the decline in global fishery resources due
to numerous anthropogenic stressors, such as overfishing, dam construction, introduction of invasive species, and climate
change. Thus, studies on the spatial distribution of fish species in the Pearl River are urgently needed. This study
investigated the spatial patterns of fish diversity and distribution in the Pearl River Basin based on an investigation of 13
sample sites. A total of 10,119 individual fishes were collected during the study period, comprising 94 taxa representing 17

families and 72 genera. The Cyprinidae family, representing 49 taxa, accounted for 52% of the total number of fish species
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collected. Cyprinidae were the dominant family in the Pearl River, followed by Bagridae (7%} seven species) and
Cobitidae (4% ; four species). Non-metric multidimensional scaling ( NMDS) was applied to the collected data and three
separate groups were identified. The spatial variation in upstream fish assemblages differed significantly from that in
downstream assemblages ( P<0.05), although clustering and diversity showed a significant spatial autocorrelation. A
significantly high species diversity was recorded in the Pearl River, but low species diversity existed in the up and
downstream reaches. Redundancy analysis was used to describe the relationship between the diversity patterns of fish species
and associated environmental factors. Temperature, precipitation, water discharge, river width, and water chemistry play
important roles in species diversity, with the average annual temperature accounting for the largest proportion of variance. A
comparison with historical data for the Pearl River revealed a dramatic decline in fish species and a significant change in the
spatial distribution of fish communities. Currently, the most serious threat to the ecology of the Pearl River network is the
invasion of alien species. For example, non-native tilapia are now widely distributed in most of the Pearl River system, even
surviving in the cooler, upper reaches of the Nanpanjiang River. In the Hongshuihe, Beijiang, and Dongjiang Rivers,
tilapia is the dominant species recorded and has frequently been collected in the middle and lower reaches of the Pearl
River. The present study is part of a long-term investigation into the wild fishery resources of the Pearl River. Therefore,
understanding the processes outlined in this study will assist in the conservation of fish community diversity, which is
critical to the success and sustainability of commercial fisheries in the Pearl River. Regularized discriminant analysis
(RDA) is used by ecologists to relate a dataset (Y) of response variables (such as species abundance) to a second dataset
(X) of explanatory variables (often environmental factors) and consistently outperformed other statistical tests using all the

data in this study.
Key Words: diversity; spatial distribution pattern; Pearl River; NMDS; RDA; environmental factors
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Table 1 The coordinates of sample sites

i Ak L F B SP-H43R] B TR
Sites Name Coordinates Subordinate river Width/m Order
S1 B HITB 104°1'47"E,, 25°25'17"N AL 142 2
S2 HARFHIT B 104°57'0" E, 26°33'4" N Jedr 27 2
S3 ST TR 107°59'17 E”, 24°44'5"N JefHiL 233 2
S4 Rk LT B 108°52'22"E, 23°48'43"N 217K 78 1
S5 KAEIT B 107°59'16"E, 23°44'5"N 217K 132 1
S6 A TR 110°04'19"E, 23°24'16"N ZL7K3A 220 1
S7 e LB 109°42'03"E, 24°33'12"N M. 346 2
S8 BT AL B 109°31'51"E, 23°50'22"N ABIT. 402 2
S9 PYTTAE LB 110°53'6"E,, 23°21'46"N [Ligan 460 1
S10 T BB 112°27'33"E, 23°4’54"N PYL 662 1
S11 HEPRRTH VLB 110°04'20"E, 23°24'15"N [LIpAN 762 1
s12 TV BE 113°4821"E,, 24°48'33"N Jeit 280 2
S13 T 107°59'17 E”, 24°44'5"N RIL 261 2

1 RESREE

Fig.1 Sample sits
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Fig.2 The change of physicochemical characteristics in the different section of Pearl River
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Table 2 Composition of five dominant species among sites in the Pearl River

LK

Species

[ZE RN N

27K [N ]IhAN

fisie AR

Jeir

S1 S3 S4 S5 S6 S7 S8 S9 S10

S11 S12

S13

— f% H CLUPEIFOR MES
(—) 8} Clupeidae
HE8% Clupanodon thrissa
Z ##5% H CYPRINIFO RMES
(—) R
(1) ffFFL Acheilognathinae
L Acheilognathus chankaensis
(2) #1SER} Cultrina e

Hemiculter leucisculus
R Pseudohemiculter dispar
FAMELTEN Culter alburnus
WFRILLHA Culter recurviceps
KHRAES Sinibrama macrops
I %45 Megalobrama terminalis
TR UG Toxabramis houdermeri
(3) B A} Cyprini nae
8l Carassius auratus
il Cyprinus carpio
(4) f0HEA} Danioninae
S BB Zacco platypus
i[04l Opsariichthys bidens
(5) i 5B+ Gobioni nae
A Squalidus argentatus
i3k 33 Discogobio laticeps
HEAEAL Abbottina rivularis
TEH/INELA) Microphysogobio fukiensis
(6) #E R} Hypophthalmicht hyinae
1% Hypophthalmichthys molitrix
(7) ¥78: W} Labeoninae
1 Cirrhinus molitorella
B 185 Rectoris posehensis
EL IS Pseudocrossocheilus bamaensis
(8) X TR} Leucisci nae
WL Clenopharyngodon idellus
TRIRE Squaliobarbus curriculus
(=) B8R} Cobitid ae
(1) 887 B} Noemac heilinae

35.93 18.2 13.16 7.5 6.84
19.26 6.63
10.89
11.41
4.51

18.45.41

22.22
9.1 13.55

9.21
27.3 11.84

16.19
9.21

29.55

8.47

2476 15.05

15.57
12.71

4.15

24.75

35.64

7.67

5.01

12.02

7.93

16.63  3.58

10.89

8.66

20.69
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Species Sl s3 S4 S5 6 87 S8 S9 S10 Sil S12 S13
WELUIRHH Schistura fasciolatus 10.58

= #% H PERCIFORM ES

(—) iR} Cichlidae

Je B B AE 1 Oreochromis niloticus 8.74 36.44 6.65 6.82
(=) i Y} Gobiidae

TR S Rhinogobius giurinus 10.52

(=) HBHF} Mastacemblidae

KANE, Mastacembelus armatus 20.5

MY fifj H SILURIFORMES

(—) #F} Bagridae

BE#E Hemibagrus guttatus 6.58 6.56 5.06

HHU Pelteobagrus fulvidraco 11.51 728
FLIRH M Pelteobagrus vachelli 9.1 6.58 9.94

MUY Leiocassis crassilabris 8.26 95 6.63

(=) BITFEERL Clariidae

HHFAY Clarias gariepinus 14.47

(=) #} Siluridae

il Silurus asotus 19.52 8.6

g Pterocrytis cochinchinensis 40
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Fig.4 The value of Shannon-Wiener ( H) and species evenness (J) of fish communities in the Pearl River
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Table 3 Pearl River Fisheries Resources 2015 survey results and historical data comparison table

PANES WFPEL Species HEFF Dominant species
River AWK 2015 Jis History — ZR1K 2015 5 42 History
[EZESRAN 24 52 a2l FaN IR | i f 5 FF 1 ( Onychostoma sima )
T 28 41 =) D@ N 3 N E NN L ( Siniperca %Hﬁ f1 G JE A ( Acrossocheilus beijiangensis ) |
kneri) fh
2L KA 66 97 BTEfa D2 R it i #8 F78% ( Coreoperca whiteheadi)
T 61 106 JRHR 8 BEWR ( Siniperca scherzeri) | T RE L1805 JE 8 ( Procypris merus) (B fa i |
‘ il ( Parabramis pekinensis ) TR BAR BHISE ( Pinibarbus hollandi)
— e s . s 0] 6 e
i 52 19 G H R o (Gaprinus mulitaeniae) BT, B
PEYL 63 124 ARAREN f AR BUIC B LN NN N AN
Jeyt 45 126 Mkt A& PR fifn B BRI R L1
RIL 61 131 N RN R flf £ ] TR T At )
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