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Tab.1 Basic information on the investigated lakes

in Nanchang City

) WiE R/ PRKIE,  EEAS
F5 WA ‘

km? m JihE
1 SR W 3.91 2.0 S
2 % % W 18.60 5.0 Fro
3 Kb 5.58 2.6 FIH
4 I5 & 15 3.69 2.0 BTt
5 i 1.60 3.0 I hh
6 WM 2.07 2.8 B!

7 I3 1.78 2.0 FRIH W
8 1L 3.14 1.5 g9}
9 [ 3l 380 4.73 2.8 I ol
10 TR 1.72 3.6 EiLi !
11 BE 54 ) 3.63 2.8 Fih8
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13 ZE11 164.00 4.5 I o
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Fig.1 Spatial distribution of the 13 surveyed
Nanchang City lakes
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TH PR SR 00 190 FR i 4T £ 2 B U A . AR U 1A
AT FR R /0N 80 00 A 55 B SR AR A, BR A L) s
5 ANSRAE R BRI R IR ] 4 B E 2 AR RS H

AWNAY B 1 ASREE S, B RFE SIS 3 40
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etk H 7 2 00 247

KA ST MR AR HEAT R 2 S L O
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IR b PR R ] 7 DR AT 7 0] S 590 %5 5 #00E Lk %
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SR ,1995; 5K E AR M L 2016) . R 4 AR BRI O
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) ZREE R A TR
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n;/N ;S NFEJT R BMEL,
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RIEREE P EZAE R AXWT .

IRI= (N +W) X F X 10000 @

AP N At —Fh 2 BEE & R EW i o
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Tab.2 Species list and ecological type of the fish community in the 13 Nanjing City lakes
s 3 % BT I T B ¥ W PN #H I o5 X
04 545 %; %l EOH oW oW ® B
MWW W W W W W W W W W
k7 B Clupeiformes
#2 Rl Engralidae
% )8 Coilia
BT C. brachygnathus RL, U, P + + +
8 2 § Cypriniformes
&} Cyprinidae
)& Carassius
i) C. auratus SE. L, O + + + + + + + + + +
& Cyprinus
fifl C. carpio SE., D, O + —+ + + + +
1L J& Pseudobrama
Lt P. simoni RL. L, O + +
i J& Xenocypris
WRM X. davidi SE, D, O + + + + + +
TR 8% )8 Squaliobarbus
IR S, curriculus RL, L, O + +
WA/ Ctenopharyngodon
Bt C. idellus RL, L, H + + o+
)@ Mylopharyngodon
H M M. piceus RL, L, O + + + + + +
% )& Hypophthalmichthys
% H. molitriz RL, U, P + + + + +
il H. nobilis RL, U, P + + + + +
iy J& Hemibarbus
wAE H. maculatus SE. D, O -+ + +
XA g Pseudorasbora
FHA P, parva SE, D, O + + + + + + + + + + +
#%)8 Sarcocheilichthys
1B S, sinuensis SE, L. C -+ + +
A faJ& Abbottina
AL AL rivularis SE, D, O -+ + +
Wi J& Saurogobio
WEff) S, dabryi SE, L, O + +
L) il fi5i £ J&  Paracanthobrama +
L B 6 P . guichenoti SE, D, C + +
#R)E Elopichthys
% E. bambusa RL. U, C +
fijj J& Megalobrama
fifi M. skolkovii RL, L, O + +
A3k 5 M. amblycephala RL, L, O +
fif J& Parabramis
filg P. pekinensis RL. L. H +
JE A8 Culterichthys
L& 5 A C. erythropterus SE. U, C -+ + + +
& Culter
KA C. dabryi SE, U, C + + =+
S C. mongolicus SE. U, C -+ +
MG C. alburnus SE, U, C -+ +
%.(E Hemiculter
%,LH. leucisculus SE, U, O -+ + + + + + —+ + -+
W A)E Pseudolaubuca
WA P, sinensis SE, U, P +
1% 1% J& Rhodeus
EAREEE R. ocellatus SE, U, DE -+ —+ —+ —+ +
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k2
g Uk EH ¥E i) T B ¥ W K #H T 77 j'a
45 5532 _ x 1l AR ] T w 1l h % %
i i il i i il i i il ] W i i
BUE A. peihoensis SE., U, DE +
KEESH A. macropterus SE, U, DE + + +
MYEF A, chankaensis SE, U, DE + + + + +

% F} Cobitidae

PRk E Misgurnus

Ptk M. anguillicaudatus SE, D, O + + + + + + + + +
572 B Siluriformes

%R} Bagridae

it )& Pelteobagrus

WM P. fulvidraco SE, D, C -+ +

KA Hitha P. eupogon SE, D, C + + +

fifi )& Silurus

fifi S. asotus SE, D, C + + + + + +

75t & B Beloniformes

% #} Hemirhamphidae

FJE Hypohamphus

[a] T H. intermedius SE, U, P 4 + + +
& 2 B Perciformes

YR} Eleotridae

INTE il J& Micropercops

INEAR) M. swinhonis SE.D. O + + + + + + + + + + +
IR % #18} Gobiidae

Wy i jE £t )& Rhinogobius

FBWEFFEA R, giurinus SE, D, C -+

fif Bl Serranidae

W )J® Siniperca

W% S. chuatsi SE, L, C + + + + +

3|41 #} Belontiidae

S|t @ Macropodus

|7 B2 11 M. chinensis SE, L, C + + + -+ + + -+

TE 7 3RR R EH]LSE: WA E R R Wi RL: WLHIWER; M. it ; U. B2 L R 2 D JRE; P RilfEYE
DE: BE &M C. WEH; H: meEt; 0. etk

Notes: “+ ”denotes collected species, SE: sedentary; R: riverine; RL: river —lake migratory; M: migratory; U: upper layer of water; L.

{3

lower layer of water; D: demersal; P: plankivore; DE: Detritivore; C: Carnivore; H: Herbivore; O: Omnivore
3 EETBAHENREMREETEZMEIBH(IRI)

Tab.3 Dominant species and their relative importance index in the 13 lakes of Nanchang City

AH X T P 4 £ (IRD
‘ 3 K P Hif T P b3 E/q N H L bid 3'e
Lo K L 5 =] T w i} i % %
it it it it it i i i i i i ] i
8 C. auratus 1938 1459 1359 2048 4051 978 5557 3234 1625 3279
W C. carpio 1142 1796 3445 2232 5114 4778
R X. davidi 883 2842 1059 1335 1395
H M. piceus 701 843 2683 3298 2033
% H. molitrix 1186 2123 2125 1430
W H. nobilis 1785 1910 2139 2456 3750
WAy H. maculatus 2448
FHA P, parva 971 848 3827 817 1344 2578 1024 1669
AL A. rivularis 2101 3963
WA S, dabryi 897 941
D030 85 80 P. guichenoti 845 1034 2487
1 EE )R8 C. erythropterus 1480 969 2002
ZXH. leucisculus 1267 914 2609 1363 1196 4008 1733 2911 3517
Pk M. anguillicaudatus 994 2037 1027 845 4199

fifi S. asotus 1028
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Fig.2 Cluster analysis digram of fish community structure

for the 13 Nanjing City lakes

7r
sk M Shannon-Wiener% ¥ 1 5 41
B MargalefF & F 15 41
Sk Pieloudy =) 5 1841
54
A
2
1
02 2,00 b0 b b D Db
PR, D DD H.P LR
% A 3% BN o e 4
&> F @@95&}@ %{é @J%&K)@;%\%@%
b B
Lakes

B3 @maw 13NN fanyM e st
Fig.3 Comparison of fish species diversity indices among
the 13 Nanchang City lakes
F4 HETLBAHEBEXYHZIERS
N B F Z [ Pearson 48 X 1%

Tab.4 Pearson correlation between fish species diversity

and environmental factors in the 13 Nanchang City lakes

Margalef Shannon-Wiener Pielou
WHH T
F R ZHEMETR 2] 5 L

SD 0.685" * 0.602" -0.471
DO 0.412 0.364 -0.313
pH 0.612~ 0.574" -0.584"
TN -0.240 -0.152 0.624 "
TP -0.450 —0.385 0.461
NH,-N -0.453 -0.406 0.387
NO3-N -0.106 -0.065 0.393
COD —0.449 -0.376 0.396
S 0.745" " 0.666 " * -0.478"

H 0.641" 7 0.698 " * -0.416

. RN B FE A (P<C0.05), * " FORMR I FE A S (P<0.0D)

Notes: * significant difference (P<C0.05), " * highly significant

difference (P<C0.01).
25 BEBELMERBEEFHXER

25 WA 0 IS HETE S50 5 45 BT R TUAR X Nz 43
Br(RDAY Y45 S R W 48 —HE P g B 1 24. 62
(it VR S5 A B0, 8 T HE R AR T 2114 %01
RPEIE LS (F 4), Hd, H.S MINH,-NX}
55 —HE ¥ Sl STk B, pH TN F H W58 — HE )3 b

DU R . 585 R B 0 50 & B0, IR 858 B 7 X
BT 13 AN b A 2SR I 45 4 23 R) AR Bl Y i R
FM i BRI pHU TN H MINH,-N, H - pH,
TN H i 25 M 52 ma o 28 B V& 45 1 19 25 [R] A2 3))
(P<C0.01), H.NH,-N & 3 5 it JS R 75 2504 19
ZZ AR B (P <C0.05) . 1Ll BR 2 0 46 W0 i
HEREIE S B2 SCH M pH B0, B9 L 7
L 32 932 TN R 5% Wi 35 K, T LU i) L 3 3 =
2 NH,-N By,

pH
B A H oA
0.5 YA\ \
s\ \ DO ami
R N g A Kb
- g -
o W\ A FHEM
<+ N\ A Lkl
2 ok R A \\
= A B
S/ TP
< XM A / A\J:k F
a / NH-N
-0.5 | A
™
i
1 A L L L
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RDA1(24.62%)
B4 EETBNRHAPHNEXBEESEN
5REEFH RDA 5347
Fig.4 Redundancy analysis triplot of fish community
structures and environmental factors in the

13 lakes of Nanchang City

3 iTig
31 mEmHBAEXYMMAREBERLEE

H Al A 5T/ B a0 0y iR A pF s 4
W ICEE XA SCr 13 MR E M R G M A, W R
A 5 51T 0288 Y SCHER 8 22 B T B BRI R 34 DXk
(B 7> 5@ %, 2015) DL KBV K &R (A % B% 4%,
2019), Horfr, 36 BH I 0 5% A 28 136 i (oK B AR RN
ZERPAS . 2007) s ZE LT L R S0 e IR A f0 S R S 4
AT 100 F CRE BH W10 98 9 25 25, 1998) s B VL1 JiF
KRR 90 PP (IR ESE, 2012), ARWIHA,
Pl 2l g 9 H 828 5 76.9 %0, S5 EPFH LB TTOK
FAC R A2 DR FRAE AR L (A B B% 5 . 20195 Liu
et al, 2019) . & I Y £0 288 ) Fp B2 528 /0 T 765 FH 1891 A
BRI T WK R 005 S0 ad 5%, 5KV R il b X A
AH LG, B A T WIA A S R B D> (3R 5.
YL DAL, P B R 7E 3 T Al i R, KRR K B
B 3 e 2 T A8 Ak W90 4 3 4n 50 0L B it Aok
FEIH AN R Dy fig A N Sz B TR N TR AR
AR ZE B R TP 1% 3l 04 52 ) , DTG 5 B0 I a2k
PR 20 B T 1 Al (A 228 55, 2018)
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Tab.5 Comparison of fish species number between
Nanchang City lakes and other lakes in the

Yangtze River basin

ARG IR

[ RE R/ S ) GOBER IR

K i) banii) 2011 38 B 45,2015
Wi Nt} 2011 32 B P [ 45,2015
AEW VLR 2012 - 2013 38 A 4, 2016

B VLI -8 2012 -2013 33 A %, 2016

2 1018 WAL 1996 - 1999 64 ik AR 2008
AR b ) WAL 1996 -1999 53 ik A MRS, 2008

T A 2018 43 R 4F 2020
METMY W 2019-2020  5~32 NI

32 AEMAEBRBELEHNEIEZERELWEF

1 28500 G 2 1l 1 36 5 B O IR B A T A7 v B A
A I 25 S, PR DR 0 0 IS B 9 45 0 1 R R 2
AL P EAE T, 28 3 O [R] Y 3 43 A A% R (Outa
et al, 20200, AWFFEP 50 S HE TR S5 M Y 32 %
WESN 7 pH.TNLVH FINH,-N, EA 58K,
T AR KB TR 1A e i PR L | i AR SR A
WA A RREAER ESMFEE LA
Z PR It RIS T S 2% AR ) R T
(Matuszek & Beggs et al, 1988; F&H#Hk, 2011); A
s 7 BT U TR 0 SIS 22 R PR R 9 45 1 1) B S A
Z (Boll et al, 2016; 7K#4F, 2020) . KIEHH TN
A NH,-N & 28 EERAmEZRNZR, 4H
ENCR e e R = N i K B S R R (A=
T £0 25 LU G AS DRI 38 o R 1) R B R £ 28 e ) — 2]
WA 25 AP BE (Tammi et al, 2010), 1% 54
Mo EE R, KR pH (H 5 28 4 3 % U A 6,
MET 13 WA e pH EA T 6.9~7.5,pH {HHY
R ATG . 7T R 23 5% i) 1025 1) ol 7 48 2 R0 W I 45 A B
B I KA, 2014)
33 EmEEmHHERYMEHEENER

A 5 T 3T 4F Sk i R A T Ak, X T 2 RO B
I 2R A R R S R TR LA R LA T

(D ZEMVEREAL, m & a2 60 T8 4k
T2 1), Ay G A B T R S UL, T 2 A T 3
WU KPS TS T WA 5 FOK RBR R . W
T 38 PR XTI P £ 2 Y A AR S N, O B %
PE B 4F IR B 42 0C & BIW0A A2 28 R e AR E M DL KK
A A E SRR O ST ) (A RS, 2008)
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Fish Community Structure and Species Biodiversity in 13 Lakes of Nanchang City
YU Yang', LU Jing', XIE Biao*, DENG Yan-qing®, CHEN Si-zhi*, LIU Yu-dong®’, QU Xiao-dong"

(1.China Institute of Water Resource and Hydropower Research, Beijing 100038,P.R.China;
2.Hydrological Monitoring Center of Jiangxi Province, Nanchang 330038,P.R.China;
3.Hydrological and Water Resources Monitoring Center of Poyang LLake, Nanchang 330038,P.R.China)

Abstract: Nanchang City is an important city along the middle reach of Yangtze River and is rich with lakes
and rivers. In this study, we investigated the fish community structure and species diversity of 13 lakes in
Nanchang City and explored the environmental factors significantly affecting the spatial distribution of the
fish community structure in these lakes. The aim was to provide basic data to support the protection and
sustainable use of fish resources in the primary lakes of Nanchang City. In April and October of 2019 and
2020, fish and environmental surveys were conducted in 13 lakes with an area of more than 1 km®. Body
length and weight of fish specimens were measured and species were identified. All specimens were classi-
fied according to habitat and diet. Water parameters monitored included Secchi depth (SD), dissolved oxy-
gen (DO), pH., total phosphorus (TP), total nitrogen (TN), ammonia nitrogen (NH,-N), nitrate nitro-
gen (NO3;-N) and chemical oxygen demand (COD). A total of 39 fish species from 33 genera, 9 families
and 5 orders were collected from the surveyed lakes, with absolute dominance by Cyprinidae (29 species,
74.4%). Carassius auratus and Hemiculter leucisclus were the dominant species in most lakes. The fish
community structures of the 13 lakes clustered into three groups. closely related to the ecology function of
the lakes. Group 1 included the Qingshan, Aixi and Yaohu Lakes, with the primary function of entertain-
ment and landscape. Group 2 were the larger lakes in the suburbs of Nanjing City, including Junshan and
Chenjia Lakes. The remaining lakes were small, with the primary function of aquaculture, including Qian-
hu, Jihu, Fangxi, Shangchi, Kanxia, Dasha, Xiazhuang and Yaogang Lakes. The average values of the
Shannon Wiener diversity, Margalef richness and Pielou evenness indices of fish species were 2.15, 2.97
and 0.92, respectively. The Shannon Wiener diversity index and richness index were significantly correlated
with lake area, water depth, pH and transparency. Redundancy analysis (RDA) shows that pH, water
depth, TN and TP were the primary environmental factors significantly affecting fish distribution in sur-
veyed lakes. Human disturbance was the most important factor causing simplification of fish community
structure and decreased species biodiversity in the lakes surveyed.

Key words: fish; biodiversity index; environmental factor; community structure; lake function



