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Fish community structure and environmental effects of West River
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Abstract: From 2016 to 2018, we seasonally collected fish and monitored the environmental factors at the six sites from Guiping to
Zhaoqing in the West River, the main stream of the Pearl River. In total, we collected 99 species belonging to 12 Orders and 29 Fam-
ilies. The species number collected for each sampling ranged from 10 to 45, while the Shannon-Weiner index ranged from 0.90 to
2.93, and the evenness index ranged from 0.30 to 0.89. The species variation was agreed with patterns of seasonal turnover and spa-
tial turnover. As revealed by the index of relative importance, Cirrhinus molitorella, Megalobrama terminalis and Squaliobarbus
curriculus were the most dominant fish species. The permutational multivariate analysis of variance indicates that the fish com-
munity structure varied significantly among seasons and sites. The significant difference between summer and winter was mainly
caused by the weight percentage variation (W%) of Cyprinus carpio, C. molitorella, M. terminalis and S. curriculus. The significant
difference between Guiping and lower reaches of Wuzhou and Zhaoqing was mainly caused by the number percentage (N%) vari-
ation of C. molitorella, M. terminalis and Squalidus argentatus, and W% variation of C. molitorella, M. terminalis, C. carpio, Hypo-

phthalmichthys molitrix and Oreochromis niloticus. Redundancy analysis explains 49.92% variation of fish N% and 49.61% of fish
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W%, the most important influencing variables are distance to estuary, water temperature, water transparency and runoff;

C. molitorella distributes in water of low transparency and high temperature; M. terminalis and H. molitrix distributes in lower reach;

S. curriculus distributes in middle and upper reach; C. carpio distributes in water of high transparency and low temperature.

Key words: Fish community; Species diversity; Environmental effects; Redundancy analysis; Pearl River
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Figure 1

Sites for fish sampling and environment variables monitoring in West River
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Figure 2 Spatial distribution of average fish species number,

Shannon-Wiener index and evenness index in West River
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Figure 3  Seasonal index of relative importance variation of
dominant fish species in West River
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Table1 N%, W%, F% and relative importance index of dominant fish species in West River

Yk =S B EH I FRELH S H HBRIE A E 43 L R MR AL
Species Season N% W% F% IRI
% C. molitorella s 7.54 478 83.33 1026.92
H 16.73 18.00 100.00 3472.68
kP 25.88 25.53 100.00 5140.18
2 2276 15.46 100.00 3822.01
"R M. terminalis HE 10.52 20.18 83.33 2558.13
H 10.74 15.80 75.00 1990.54
kP 9.32 9.83 62.50 1197.11
2 12.29 24.83 80.00 2969.70
HRHREE S, curriculus FE 8.14 6.10 100.00 1424.15
H 10.03 20.40 91.67 2 789.60
kP 11.14 10.13 100.00 2126.82
Xz 13.02 9.04 100.00 2206.35
8 C. carpio FE 7.20 14.00 83.33 1 766.70
H 3.62 8.89 91.67 1146.91
kP 2.99 7.60 87.50 926.81
Xz 8.96 25.58 100.00 3453.70
Hifh C. idella FE 0.90 7.83 50.00 436.81
H 2.05 7.69 75.00 730.31
kP 4.87 16.04 100.00 2 090.89
2 1.46 2.92 80.00 350.15
i H. molitrix HE 8.43 24.10 50.00 1 626.66
H 5.52 16.62 66.67 1476.20
kP 1.80 6.43 87.50 720.34
2 0.88 7.59 80.00 677.74
% H. leucisculus HE 12.64 3.52 66.67 1077.56
H 9.82 1.40 58.33 654.81
kP 12.19 2.04 75.00 1067.71
Xz 6.22 1.67 80.00 631.27
FLERHA A P. vachelli HE 13.35 7.37 66.67 1381.01
H 7.64 5.79 66.67 895.24
kP 1.99 0.71 87.50 236.14
X 7.95 2.08 80.00 802.65

i, R, RIREE . B P P HEM | RN ramis pekinensis, 33, SIMPER 43#7), H:F—2%
(Pseudolaubuca sinensis). % 44 (Ptychidio jord-  FRIAJ S N% BY 2 55 R BRI ARG . 4R 164 |
ani). WS A (Leiocassis crassilabris) A (Parab- fig . B % BEEUM (Pelteobagrus fulvidraco). 1t



1

SRR PU YT SEEA 5 AR AT 47

K2 ARETMESENEEFEET S RET S LAKKPERMANOVASHT

Table2 PERMANOVA analysis of fish number percentage and weight percentage variation among seasons and sites

i AR S R A A il Yo7 hF P (R RP R
Function Source df SS MS Pseudo-F P (MC)
BimE S GEW S ) 3 7768.8 2589.6 13315 0.176
ND/O (season+site+season><site) ﬁllj o 5 22 074 4414.8 22700 0.002
Tl 11 23 407 21279 1.094 1 0.321
037 11 21393 1944.8
Sill 30 76 267
Fiim A G ) 3 10 173 3391.1 22197 0.013
W% (season+tsite+seasonxsite) N
DAL 5 18012 3602.5 2.3580 0.004
ZeT <l 11 20 862 1 896.5 1.241 4 0.167
037 11 16 805 1527.7
Jagil 30 69 358

®3 EILEEYERSULZEENERFERSIMPERS

Table 3 SIMPER analysis of fish number percentage difference for spatial structure in West River

HE—FEM GP-WZ

FEF—2EPS GP-ZQ

Y e
Species PRI S pitiiNa Species - R AH S piTiNea
Av. Diss Contrib/% Av.Diss Contrib/%
1% C. molitorella 10.09 13.48 I 7R85 M. terminalis 8.47 10.35
40 S. argentatus 5.73 7.65 U0 S. argentatus 5.72 6.99
FLIREHifh P. vachelli 5.44 7.28 % C. molitorella 5.63 6.89
VR M. terminalis 537 7.17 i C. carpio 4.40 5.38
JRAREY S curriculus 4.24 5.66 i H. molitrix 4.27 5.22
JeBB:ta O. niloticus 4.08 5.45 WA P. fulvidraco 4.17 5.10
AR P. sinensis 3.92 5.25 AL C. thrissa 4.09 5.00
£ O£ P. jordani 3.01 4.02 Je B Bkt O. niloticus 4.05 4.96
MR B L. crassilabris 2.66 3.56 IRHRE S curriculus 3.46 422
fiy P. pekinensis 2.49 3.33 L4 P. jordani 3.09 3.77
W C. auratus 226 3.01 4% H. leucisculus 2.98 3.64
BEHE H. guttatus 2.03 2.72 R P. sinensis 2.97 3.63
% H. leucisculus 2.01 2.69 MU B L. crassilabris 2.67 3.27
% (Clupanodon thrissa). JE % ¥k JRHREE fifj . RHREE | 6E  EfARJES B AEM % BT

GOt & WA E M (% 3, SIMPER
4315

PERMANOVA F3 A1 & B AN [R] 2= 715 FIA [7] 3 15t
[ 2 wo% HWAEER EWES (82, P<0.05),
PERMANOVA X 73R B B —4Z= A a2k w%
FAER FHER (P<0.05), EEFE T, 8 K

ER (F 4, PN v FEREES

(PERMANOVA X447, P<0.05), 2T

IRt fE 6 BB PR Rt % (Elopich-

thys bambusa) F14: 11 W% 1258|2253 (K 4).

24 BERINEZMOH
PEVLAEF- E2E BV B T 190~520 km, 7K
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Table 4 SIMPER analysis of fish weight percentage difference for spatial-temporal structure in West River

"7 &7 Summer—Winter

FEF—FE I GP-WZ

Yyl AR S BUHKLL Yrkh SRR S DiiNia
Species Av. Diss Contrib/% Species Av. Diss Contrib/%
# C. carpio 11.56 17.79 % C. molitorella 10.26 14.49
% C. molitorella 9.82 15.12 IR M. terminalis 8.84 12.48
IR M. terminalis 8.15 12.55 ## C. carpio 6.12 8.64
TRHREE S, curriculus 6.54 10.06 % H. molitrix 5.61 7.93
fif H. molitrix 5.78 8.89 JEX B R O. niloticus 5.23 7.38
%Ki C. idella 2.88 4.44 Kt C. idella 4.62 6.52
JEB BHES O. niloticus 2.71 4.18 i E. bambusa 3.65 5.16
FLIR & P. vachelli 2.16 3.32 &4 P. jordani 2.80 3.95
AE¥3 C. thrissa 1.82 2.80 IRHRES S, curriculus 251 3.55
R X, argentea 1.35 2.07 i 4. nobilis 2.47 3.49

1AERF 0.08~0.18, pH 7.03~8.28, 7Kik 17.5~29.7 °C,
VA4 5.37~9.12 mg-L ™, FEALIEJFHLAL 10.4~
399.4 mv, B 20~150 cm, VARG AR T
VREE 0.11~0.22 gL', M4 o FiEIKEF 0.28~6.50
mg-L', & 2033~22585m>s ', K. BB
FE RIS I 2 A8k B3 (P<0.05, Kruskal-Wal-
lis IEBHHE, K 5-A—C). Kruskal-Wallis £ 5
Lk e R, AR & TR M4
7% (P<0.05, ¥ 5-A), HZEEWEREINTEEM
%2 (P<0.05, K 5-B), EERiHELESTES
A ZE (P<0.05, K 5-C) /Kild. BRI
()23 ] A8 A UL 5-E—F, ¢ K6 30 25 B PN 3K A X
A e (HF AR 5 (RN AR . PR
FIZEP) (0] P AR L i A7 A B 35 25 5 (P<0.05), T HL
75 UH B R i e B A7 A S 5 R R EOC R (B 6),
P& log XIEUFE i & R MERHSESE R (P<0.001),
TR WL B s A8 Ak, 3245 T K SCIRIBEE FinT A%
i e B AR AR

12 N%-FR85 K1 1) RDA 438 (K 7-A) H,
A A5 R LA B A B A2 5 1 49.92%,
T — Bl R T 13.00%, S5 R T 11.71%, &
ML OB B ES  KIE . AR, B
HH R R e A R, 3 i 0 i S 4 A
+ R RET T RE 2 ALE R (P<0.05), RDA =¥
RS AR R EGY . R T RN A Y
NSRRI ; WA RS B 2R 5 A A Al 2 [ 1)

Jeffy, ST MR 2 R FIERBERS I A i A e
HEYF N%- IR K719 RDA 73Hr3RB, TLIGE
g, HHfm, HEME, P PDIEM . BE . H
i) A1 pg 7 & (Pseudohemiculter dispar) N% S5
W HEEEEA, SR, e mremt
GEM B Bl . AR . R R I K R
(& 7-B); MR Hith N% 5 TDS ftf>E, s
1E TDS s ARMKIE; B BER) AR N% 5
PRI BE B ARG, SRR IEAS, AmfEmR
TR LR . B (Xenocypris davidi) .
AR I R R (Glossogobius giuris) 43 A TEMFSY
T B O T I 09 e AR U A Y R TRLK 8 B N% S5
TDS KoK IEARSE, 23 fE TDS & & i i ik
I EN% 5 AR S R R T R E A
K, P ARTENT TSI B L ilF B9 TDS & 4 8w 7K
W ARER S FUEME GO (Culter alburnus) © T = 7K
ISR, X PR S EAT A58 AR e )
128 Wo%-H35 K71 RDA 4047 (K 7-C) H,
A R 55 D] 1 LA R b R 8 S Y 49.61%,
HES — Bl RE T 15.30%, SRR T 13.01%,
FEIRBEE M T KR IR L AR i AR
PR, 3 gk i e 22 P PR PR 7S 7R R Y]
M (P<0.05). HEYF Wo%-3HEH T 1)
RDA JpHT R, BRI W% S5/KIR ARG & IE
G, BT mTEEKIR .. e . GEEE
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Figure 5 Variation of water temperature, transparency and runoff among seasons and sites
22 F S »‘ A
o J=—0.709 9 x+4.481 8 3 dhe
3 N R*=0.609 2
S 200 3.1 YMEHEEEREES
o) > \ 5 V2o 3
Z s PUVLAE A BRVIK R TRy, BATARRIL. M
= . T ABUiT ARL, BUL, BE LIRSS S
g 16 LA, RS S BRVL AR Y 70% P E, 74
2. TR RGAEARKIEE FAGR TERIUKAESRSE
oo 15 VG VTR B A VT B S R AR 2K 12
4 36 38 40 4 20 B4 99 Fil, BIRHAKHIFIAL L 46.5%, FAEFIW

PRI R log X% log (runoff)

Kle 7B B AR I B Y RERRAIOC &
Figure 6 Power function relationship between transparency
and average runoff

Mg 3 S K AR B AR W% SRR
FEBG A OC, 0] 40 A0 75 T Wi VLB Y e ¥ 2 K
5 (Bl 7-D); 8 W% S5KIR ARG R ARG, 6w
T A 7 15 175 BH B AR K 3885 PO P 59 £ R i
R 68 woo 5 06T 1B 85 IE AR OC, ) T 43 A 7
WE5E I B LK 38 & . 288 (Cirrhinus
mrigala) FNAE 853 A 76 H 55 v B9 7K TR AR 3t & 1)
IREERRRE T AR K SRR RS B0 o A FE AR R
i, R K Mg, &R a e S Pk
£ 3 A A T B AR K 3k

fe AL BB (Anguilla marmorata) 1 B 5 fG4)
FAL B R 85 (Cranoglanis bouderius) Z &, K
RERNEIEH . JREL (Hemitrygon akajei) . i} (Ten-
ualosa reevesii) FI 5 5 (Cynoglossidae) 5545 5t Hii
Yol BRIE T ARV RO BIERAS . 20 2D 80 4F
RPGVTA i a2 136 A, 20 F 2005—
2008 4F-7E PY VLAG M =28 RYTBoR S 26 13 H
29 Bl 96 Fl, AMFFAE bR W — VL BCR A 2k
11 H 24 776 Fln, B R BV AR TR H
Fhs, VOVLRYRh LR RIS AR
RYPCRAER], WM T AR RAE A BB
A J I HE NI A 1 5 R A AR
WEELBANSR YR AR H, AR LS|
SSkAr s H 8 B8 i, 4l Rk SRS NEHE (Prochi-



50 2R Sl = = ¥ 16%
0.5 +(A) Dis. : ‘DS o’ Tem ®)
o Chia/ - . K ‘
é + ¢ 0% 7 g A+ E 0.5 ¢
2 N 2 [~
g *ORP* 77 DO Runoff g
= ” + =
= N . R + =0
& Tra R SN ! P
& -0.5 + wt &
= 2 =
-0.5 |
-1.0 -0.5 0 0.5 1.0 -1.0 -0.5 0 0.5 1.0
TLAR ST HTA# RDA1L
© Dis. :
~ 05 F ~
< <
[a) a
[~ a Tem. 4
o N
# 0 Runoff &
= =
R R
& &
= —os L =
-1.0 -0.5 0 0.5 1.0

JUARZ BTl RDAT

E7 POV ZSEE - PR AR HERDA ST A
112 N% (A, B) Ml W% (C. D) (ARFRMES, +HUERWF; REAEFARALIALE: Chla. M43 o Fik; Dis. SRFE A2 H AR
25 DO. R4S i; ORP. &L JEALAT; Runoff. RAEHT—A~H WA ERIAR N ; Sal. 320 ; Tra. &M ; TDS. bR Gt
Tem.. Kk ; ZLEFE-AYFA2455, Cluth. f685; Cteid. B ff; Eloba. fi%; Squcu. ZRHRfE; Psesi. #RIM; Parpe. fifi; Hemle. & ;
Psedi. i T UE ; Megte. ) Z:fifj; Culal. 3BWEfl; Culre. VFgf1; Xenar. 51/ ; Xenda. THJEMM; Arino. #f; Hypmo. f%;
Squar. 1 ##); Ostsa. ZUJFfl; Cirmo. #%; Cirmr. Z8%; Ptyjo. #:111fi; Cypca. fifl; Pelfu. #5#iff; Pelva. FLIC#HFif;
Leicr. #lJ5 ffi; Latma. 4£8%4; Oreni. Je® % df4; Glogi. /wUFEf; Rhigi. TBEWIUFFE
Figure 7 RDA plot of fish data and environmental variables in West River

Fish N% (A, B) and fish W% (C, D) (A. Sampling site,+. Species); black arrows represent environmental variables: Chl a. Chl a contents; Dis.. Dis-
tance between sampling site and the Pearl River estuary; DO. Dissolved oxygen; ORP. Oxidation-reduction potential; Runoff. Mean daily runoff dur-

ing the month before the sampling day; Sal.. Salinity; Tra.. Water transparency; TDS. Total dissolved solids; Tem.. Water temperature; red letters
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