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Fig. 1 The sketch map points of survey of fishery resources
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=1 ERPRMA XITLERR
Tab.1 Fish species composition of Poyang Lake
H i i GroE it TUCN%:2J HE HF R =
order family species ecological type  IUCN status spring summer  autumn winter
L 1} Wi RCL .
Cypriniformes ~ Cyprinidae Acheilognathus imberbis* " -
Tt
Acheilognathus gracilis* RO.L LC i +
i
Acheilognathus chankaensis* R,O.L LC A AERANS AN AN
Lo I
Acheilognathus taenianalis* ROU LC S S AERENS AERRS
1t
Hemibarbus maculatus* RCL LC A Ea e t
R R,O,.L LC +++ +++ -+ ++
Sarcocheilichthys sinensis* "
TRAEER
Sarcocheilichthys nigripinnis* R,O,U LC H S * A
(o
Hemiculter leucisculus™® RL,O,U LC A A A A
NR%E
Hemiculter bleekeri* RL,O,U LC o -+ ++ -+
HRE
Hemiculter nigromarginis* R.O,U 7 +
i RHL — ++ - -+ -+
Xenocypris argentea e
TR
Xenocypris davidi R.O.D LC A
Gl
Xenocypris microlepis RO.L LC + *
[E3] ) 48
Distoechodon tumirostris RL,0,L LC A
ey
Culter mongolicus RCU o Sans S Sans t
S M 4
7C% l%e; Ea Tburnus R,C,U LC e ++ -+ -+
gjﬁjﬂ dabryi R,C,L — e et e et
N Q)
BN
Culter oxycephalus RCL LC A A AR
(ARSI
Cultrichthys erythropterus RCU o AR e A
i
Parabramis pekinensis RHL LC Sans e Aans e
i R,O,L LC ++ e e
Megalobrama skolkovii i
fiik
Elopichthys bambusa RL,.C,U LC A
figg
Ochetobius elongatus ROL LC +
il
éinwﬂusaun”us R,0,D LC R e e S S
i
Cyprinus carpio R,C,D LC A o+ o+
fig RL,P,U LC b et +++ +++
Hypophthalmichthys molitrix o
fis
Aristichthys nobilis RL,P,U LC +++ +++ +++ -
FHfh
o RL.C,L LC -t - +
Mpylopharyngodon piceus e
Hifh
RL.H,L LC + e -+ -+

Ctenopharyngodon idella
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SR

; # i EARM  IUCNSZ  &F HF KE AT
order family species ecological type  TUCN status spring summer  autumn winter
Wyt
Rhinogobio typus* RL.C.D LC +
it
Squalidus argentatus* RL,O,L LC -+ o . Tt
g fif)
Saurogobio dabryi* RL,O,L LC A o+ o+ o+
Kol ify
Saurogobio dumerili* RCU LC ++
ALA 0 i f
Paracanthobrama guichenoti R,O.L LC +++ ++ ++
Mt
Pseudolaubuca sinensis* R,0,U LC ++ ++ + S+
SLiEI
Pseudolaubuca engraulis* R.OU LC + e .
LB
Toxabramis swinhonis* R.P.U LC +++ ++ +
(%]
Pseudobrama simoni* R,P,.L LC ot et o+ et
HRAE
Abbottina rivularis* R.0.D LC +++ + ++ o+
R A
Squaliobarbus curriculus RL,O,L LC +++ ot Tt
E5ii)
I%Siudomsbom parva* R,0,U LC -+ o+ et T
R Vet
Cobitidae Misgurnus anguillicaudatus*® R.O.D LC - ++ +
AR
Cobitis sinensis* R,OD LC ERRRS 4 T
(pAE D i
Sinibotia superciliaris* R,O.L vu +
AETEEN VD H
Parabotia fasciata*® R.CD LC + +
2K E Dt
Parabotia banarescui* RL,O.L LC + ++
R} i i B
Characin Piaractus brachypomum RCU — +++
VA B} LA
Perciformes Serranidae Siniperca chuatsi R.C,D LC ++ A+ o+ i
EER
Siniperca scherzeri R,C,D LC +
N
Siniperca kneri R.CD LC - o+
K%
Coreosiniperca roulei* RHL vu + +
JI R o, il
Channidae Channa argus* R.CD LC + - T+
R s
Mastacembelidae ~ Mastacembelus sinensis* RHL DD +++ +
WF e g0 TR
Gobiidae Rhinogobius giurinus* R,C.D LC +++ ++
fili 7% H iy HFim
Siluriformes Bagridae Pelteobagrus fulvidraco* R,0.D LC - - AR et
AR i)
}{Ei&)z;ﬁs nitidus* R,0,D LC - A+ o+ +
KAt
Pelteobagrus eupogon™® R,0.D — -+ ++ -+ ++
Pelteobagrus vachelli* R,O.D LC -+ Tt i N
B )
o RO,D DD -+ N o

Pseudobagrus tenuis*
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SR

H 4 i Jasoe it TUCN%5:2% HE HZ= = AZ
order family species ecological type  TUCN status spring summer  autumn winter
HE e
Leiocassis crassilabris RCD o t A +
B B
Siluridae Silurus asotus R.C.D LC e SRR Sans Aans
I HIAE] fig o} Tt
Clupeiformes Engraulidae Coilia nasus* RS,CU LC S S
S
Coilia brachygnathus * RL,C,U — e e
% B i
Mugiliformes ~ Mugilidae Mugil cephalus RS,0,U - AR
% iy § A} i fif
Anguilliformes  Anguillidae Anguilla japonica R.CU EN A
et F B5 R} T
Beloniformes Hemirhamphidae  Hyporhamphus intermedius* RS.C.D LC Sans
I H SRS 5 PR AR
Osmeriformes Salangidae Neosalanx tangkahkeii* RS,.C.D DD +

e o NS, ROEEME, RLODWHEWEYE, RS VDL, C AaM, O J«&tk, H. &M, De WEEME, PIRIFEMEME,

U.*HLZE, L9FE, DJKE, CR #E, EN. Jifs, VU Zfi,

A7 BARR AR IAFY . FBR D F A — SRR A WA

LC. I£f&, DD. FIEHh=, E2[E; “Httrt7 7, 47,

Notes: *. small fish, R. resident, RL. river-lake migratory, RS. river-sea migratory, C. carnivore, O. omnivore, H. herbivore, De. detritivore, P.
planktivore, U. upper, L. lower, D. demersal, CR. critically endangered, EN. endangered, VU. vulnerable, LC. least concern, DD. data deficient, the
same as in fig. 2; dominant, important, common, general and rare species are indicated by “+++++7, “++++7, “+++7, “++” and “+”, respectively

HAR VR, Ak, A R R B T AN R YRR A 5
F g

VB ETT 2R, HZ (56 Fl) i F
(P<0.01) @5 T/ 2 (39 ). Hlom Fn i o 2y ] 22
SO, FkZE (186.35kg, 7246 B) BEH THSE
(30.92 kg, 2 251 &) (P<0.05), z5[a] b, &AHIX
B R BE N 3 (P>0.05), 159 1 IX RO X
Y FIE R 51 R, RN IX 50 A, WX
47 Fh, VR 46 Fh, KR AR R RZ N2
FERNBIX, e/ IR R .

MRS, BB DL e e a2k 3
VIR B 45 FF, 5 LR 67.16%, b LA
58.08%, H &GN 59.18%; MK EMERE,
FRE R 30 B LR, 5 ER 44.78%, B
AR 46.32%, HE 4N 32.49%, NEM
Rz 24 F; DWEEKERE, HTEMEY
P2, 2480, ok 35.82%, Bt
A 98 39.50% ., 40.94%., H F 22
21 F, B b L RTE & 5 O 27.21%. 26.70%.
G2 a2 18 A, Bt 5 bR EE & 7 400 EE R
21.14%. 26.57% (&l 2). Z¢ Frdk, a2k
BRI G B fabE . Z2 8tk hFEaE R E,
22 RBMER SRR

SAEREBH IO AR A 6 F, AL . G A
i M DIICE | MR ORIBEAcE, Ko S R
T 0N 62.68% . 32.65%. Hirb, N
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— A, B 13.21%, EREL 6.03%; HE
P 145, NG, EPAMIKKNE, ok
27.36%, B 53.82% (3% 2).

BRI AR, 65, DA | SR b
BB o ey | 7, 20 sE IR A 2LELEE
GRS G FREROR SR 6l DUICZ | D)6
JET . BEAROEANG ;AR B ONER  de b
L AVLE AN DL o 0 S W o dn 68 i[5 B
B RN A AR AR 2R A v AR i L[] 2
P MBSO, SRR BHTE A AR E]

70 FH 3 f4.2% Shannon-Wiener £ k£ 1438 %0 (H)
g 2.51£0.25, Margalef F & /& 15 $4 (D) Ny 4.44+
0.84, Pielou ¥J5JBEHEEL (J) 4 0.74+0.06, Simpson
R BEHE L (C) K 0.1240.03, =5[] H'. D. J'.
CHTFER EE R (P<0.05), H. H. KELH
PR ) EREN, BEEYEES TAE
(P<0.05); &. 5. k. XF R EEERE (D)
VIR M 2% 5 (P<0.05), EEEE, X5
iK; BEHLERN ) BEHTLZE (P<0.05);
BRENHSETREL (O) W& m T4 7 (P<0.05), A
WX 2 REM 22 5 AR E (3 3).

2.3 ABC HZ4F{ER NMDS 734

ABC M3 #r s, W4 {E }-0.091,
INT 0, RUMOERERAL T E THRE . RN,
= LS i AR R A T AE W i R
A, FRERHE LA YRS 4 T,
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Fig. 2 Fish ecological guilds in Poyang Lake

RO FEZ AR BB . MR/
20 3 (K 3).

NMDS 43 # 7, 2 8] 1 %8 BH i 4.2 m %l 43
R2AERE, WO DORZERE T, RERLIX . Y

X, WL X, WEEEONEEE T (B 4), 288 T 9 Fb
B B P R TR 1 (P<0.01), FEI
KBEN MR 20 o 280 1 T AE X3k 38 VT
KIE, FELERME., REE. RZEMENE;
HEBET Ffe X0 EWIX, EELIERE. 08
L S Y = S S S (B SR i IR Ny ey b
ey et W, A R
FEMGAE RN IX ; APY R S fa A0 B 1)
Wb 2 R AR TE W X 5 I8 | A ST
VIR 020 T2 B AT AR IO X

24 EESIFEZMETFEAR RDA 717

RDA ZrMré R s, SH—R s ke E
A3 0.130 6 F10.065 7, ke T BB IH I S RETS
SRR 19.60% . 55— Rl A i fa SR 5 A
BERZ R A AR DG 43 51 0.504 7 #1°0.624 9, 3R
B 5 3 58 5% e R 7 B A s 1 A G . TP
SD i1 Chl.a Ay 5% Wi £ S T Vi 25 44 28 b 1) O gk 52 il
¥ (P<0.05), #F—4h5 TP, DO tHXMER, 5
A5 Chla #H5EPER (B 5). TP S54R6H (R4
YR AE LA S IEAE DG Chla S8 BEARGEFEY)

®2 B XMBMIEEMAERR

Tab.2 The composition of dominant and important species of fish in Poyang Lake

25 ) Bw % HEEE % H A Yo AR PR A
items species N w F IRI
A LI P. simoni 13.21 6.03 92.50 1778.93

dominant species B
FEE  C. brachygnathus 12.14 5.79 90.00 1613.44
i C auratus 8.03 7.50 95.00 1475.11
K% H. bleekeri 12.59 5.20 82.50 1467.53
Wi S. dabryi 8.58 5.25 87.50 1209.38
W4kl A. taenianalis 8.14 2.90 95.00 1 047.98

e ) i M. skolkovii 2.88 8.16 75.00 827.71

important species WM P, fulvidraco 3.77 3.93 90.00 693.45
KA C. dabryi 221 4.56 65.00 440.26
NMYUE A taenianalis 5.22 0.77 70.00 419.48
il C. carpio 1.87 2.66 80.00 361.97
i S chuatsi 0.57 6.09 52.50 349.61
Yt C.idella 0.42 6.89 42.50 310.56
WFEE B P. nitidus 3.82 1.87 47.50 270.10
R X argentea 2.07 2.12 62.50 261.86
W% H. molitrix 0.41 6.02 35.00 225.15
fifg  P. pekinensis 1.38 2.21 57.50 206.16
LLHEIREN  C. erythropterus 2.18 2.16 42.50 184.50
FMES  C. alburnus 0.49 1.53 65.00 131.91
% A nobilis 0.08 4.84 22.50 110.72
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R3 EEMEXEESHEEEY QEHREE)
Tab.3 Fish community diversity index of Poyang Lake (mean+SD)

Bl YIFP#L  Shannon-WienerZ FEVEFEEL  Margalef=F & FE8%L  Pieloudy 24840 Simpsonff 34 B 484k
items species H' D J C
Z= 7 spring 45" 2.63+0.07* 4.13+£0.37 ¢ 0.81+0.03 * 0.09+0.01°
season
K2 summer 56° 2.73+0.19* 5.46+0.16 ° 0.76+0.06 ® 0.10£0.02*
KZFE  autumn 53¢ 2.52+0.32° 4.68+0.29° 0.72+0.10 ™ 0.12+0.05
%2 winter 39" 2.15+0.20° 3.48+0.47¢ 0.68+0.05° 0.17+0.03 *
WX FERWIX  the grassy lake 50 2.38+0.04 4.40+0.61 0.68+0.06 0.14+0.01
lake area
WX lake branch 47 2.60+0.37 5.20+0.72 0.70+0.08 0.12+0.06
WX estuary 51 2.85+0.07 5.93+0.27 0.75+0.03 0.09+0.01
WX lake center 51 2.76+0.05 5.70+0.23 0.73+0.03 0.09+0.01
VR coastal zone 46 2.9840.29 4.13+0.37 0.80+0.09 0.07+0.02
e B EARE AR BER R AR B 1 2 7 (P<0.05)
Notes: Different letters marked on the numbers indicate significant differences (P<0.05)
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Fig. 4 NMDS analysis of fish in different lake areas
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Fig. 5 RDA analysis of fish communities and environ-
mental effect factors

SD. transparency, Tur. turbidity, DO. dissolved oxygen, TP. total phos-
phorus, TDN. total dissolved nitrogen, Chl.a. chlorophyll a, CODy;,. per-
manganate index; A. cha. A. chankaensis, H. ble. H. bleekeri, P. pek. P.
pekinensis, C. ide. C. idella, C. dab. C. dabryi, C. bra. C. brachygnathus,
M. sko. M. skolkovii, P. nit. P. nitidus, S. chu. S. chuatsi, C. ery. C. eryth-
ropterus, P. ful. P. fulvidraco, C. aur. C. auratus, C. car. C. carpio, H.
mol. H. molitrix, C. alb. C. alburnus, S. dab. S. dabryi, P. sim. P. simoni,
A. cha. A. chankaensis, X. arg. X. argentea, A. nob. A. nobilis
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Fish community diversity and environmental influencing factors in
Poyang Lake before the fishing ban

DENG Yanmin ', WANG Yinping>, HU Mingi’>, CHENG Xin®, HUANG Zhongjia*, LIU Kai "***
(1. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China,
3. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;
4. Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100086, China)

Abstract: As an important component of aquatic biodiversity, fish are the most sensitive and reliable indicator of
ecosystem function in aquatic areas. Its growth and development are closely related to the environmental factors of
the inhabiting waters, and have an important indicator of environmental changes. In order to grasp the characterist-
ics of the fish community in Poyang Lake, we conducted fish resource surveys in ten regions of Poyang Lake
involving five habitats and collected water environment samples simultaneously in spring (May), summer
(August), autumn (November) of 2020 and winter (January) of 2021 before the comprehensive fishing ban. We
identified a total of 67 fish species, belonging to 8 orders 14 families 47 genera, of which Cyprinidae had the the
maximum no. of species, accounting for 61.19%. According to different groups, the dominant ecological types of
fish were mainly lake sedentary (61.19%), omnivore (44.78%), and lower fish (35.82%). Small fish was the dom-
inant group in this community, accounting for 68.70%, and the index of relative importance (IRI) showed that
there were six dominant species, the first one was Pseudobrama simoni. Significant seasonal differences were
observed in fish community structure (P<0.05), and the fish species diversity index in spring was higher than that
in winter (P<0.05), because the diversity and richness of species were affected by seasonal factors. Changes in
water temperature and water level may be the main reasons for affecting the spatial and temporal pattern of fish
community diversity in Poyang Lake. Non-metric multidimensional scaling analysis (NMDS) showed that fish
could be spatially divided into two taxa, namely the estuary taxon and the grassy-lake branch-lake center-coastal
zone taxon. In redundancy analysis (RDA), we observed that total phosphorus, chlorophyll a and transparency
were key environmental factors affecting the spatial and temporal distribution of fish species. With the change of
hydrological rhythm in the lake area, with the increase of water level, nutrients flow into the lake area, providing a
rich food source for fish, and fish feeding activities are enhanced. When the total phosphorus is too high, it will
lead to eutrophication of the water body, and the nutrient load and suspended solids will limit the habitat and even
survival of sensitive species. Chlorophyll a is an important indicator reflecting the change of phytoplankton con-
tent, and in spring, with the increase of temperature, the surface water temperature rises rapidly, and phytoplank-
ton in the water body begins to multiply in large quantities, which is reflected in the increase of surface chloro-
phyll a content. Abundance-biomass comparison curve (ABC curve) analysis showed that the fish community was
severely disturbed (W=—0.091). This study can provide a scientific basis for the evaluation of the effect of fishing
ban and the conservation of fish diversity in Poyang Lake.

Key words: fishing ban in the Yangtze River; fish community; environmental influencing factors; redundancy ana-
lysis (RDA); Poyang Lake
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