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Abstract: Based on the investigation and monitoring of fish resources in the original net enclosure (ONE) and no net enclosure
(NNE) areas of East Lake Taihu after the removal of net enclosure (RNE) in April, July and October 2019, the “ trophic-locomo-
tion” combined functional group was constructed, and their spatio-temporal distribution characteristics and their relationship with
environmental factors were analyzed. The results showed that 39 species of fish were detected in East Lake Taihu after the RNE,
and the proportion of Cyprinidae fish was 66.67% , which was similar to that in Lake Taihu (66% ). The collected fish could be di-
vided into 4 trophic and 5 locomotion groups, with a total of 11 combined groups, among which the group “omnivorous, spindle
body type with the strong locomotor ability” accounted for the largest proportion (41.34% ). The followed functional groups were

“primary carnivorous-spindle body type and strong locomotor ability” , “plant carnivorous-spindle body type and strong locomotor a-
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bility”, “secondary carnivorous-spindle body type and strong locomotor ability” , accounting for 28.70% , 13.46% and 13.40% ,
respectively. In terms of seasonal change, the “omnivorous, spindle body type with strong locomotor ability” group was dominant in
the ONE, while in the NNE, the dominant functional group evolved from “omnivorous-spindle body type with strong locomotor abil-
ity” + “herbivores-spindle body type with the strong athletic ability” to *primary carnivorous-spindle body type with the strong lo-
comotor ability”. Spatially, the density of omnivorous, secondary carnivorous and herbivorous fish in the ONE was higher than that
in the NNE, while the functional group density of primary carnivorous fish was lower than that in the NNE. Among the environmen-
tal factors, ammonia nitrogen was the significant factor affecting the distribution of functional groups of fish in the ONE and was
negatively correlated with the distribution of all functional groups. pH, total phosphorus, total nitrogen and dissolved oxygen were
also the main environmental factors, but not significantly affecting the distribution of fish functional groups. The RNE has a positive
effect on the restoration of the fish community and ecosystem remediation in East Lake Taihu. However, the evolution of the fish
community and the natural environment after the RNE still needs to be further assessed.
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Fig.1 Distribution of sampling locations in East Lake Taihu
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Fig.2 The cluster analysis on locomotion groups of fish community in East Lake Taihu
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Tab.1 The composition of species, trophic groups,locomotion groups and the
combined groups for fish community in East Lake Taihu
— 4 e
ik ERE ED e e
il H Clupeiformes
A} Engraulidae
J18% Coilia nasus MRRNEE  BEhREJIR, SRS PR - iR 2R CGl
#J% H Cypriniformes
#F} Cyprinidae
Hifli Ctenopharyngodon idellus T BRI, PiRIAA M- YR CG8
fi§ Aristichthys nobilis WIS A BENRESTIR, PiRIARD A SR YR CGl
il Cyprinus carpio B BERE S, BEAR AR -SSR CG10
By Carassius auratus Atk BRI YRR -y CG9
% Hemiculter leucisculus Fe Pk BARE SR, SRR Je TR YR CGY
DUEC# Hemiculter bleeker: FEE ARSI, SRR JR TR CG9
SHME G Culter alburnus WRAEHE BohEe i, AR RN -5R YR CGS
STl Culter mongolicus WHRRNEM BIfEW, PiRAR RN -TR YR CGS
K ICHA Culter dabryi RN ETE BBl RE SR, SRR YR A TR Y R CGS5
LTHEF A Cultrichthys erythropterus WA B, SRR RN -5R YR CG5
fif Parabramis pekinens iRy ZERE S, SRR R -TR YR CG8
{Ui% Toxabramis swinhonis MBREHE Bahae e, FHEEE PR -mEE CG2
KAif; Megalobrama amblycephala AT EEIRE I, PiRIAA M- YT R CG8
8 Pseudobrama simoni iRy BBIRE I, YT ERIATY M- R YT CG8
4R Xenocypris argentea T BRI, YiRIAA M- YR CG8
Y4 Xenocypris microlepis T BRI, YiRAR M-y R CG8
KEEhF Acheilognathus macropterus 2Bk BEIRE IR, PiEAR R -TR YR CG9
MG Acheilognathus chankaensis e BEINHE SR, PR IAR A TR YR CG8
AR5 Rhodeus sinensis BT BRI, GRS e - YTER CGY
A ARER Rhodeus ocellatus FETE BERE SR, SRR JR TR YR CGY
F it Pseudorasbora parva PN EShEE R, YRR RN - CGl1
Hefb . Abbottina rivularis MBEAEHE SR h 5, FREES  PR-SREE CG3
fE i Hemibarbus maculatus RN ETE BBhRE S, SRR A o CGl1
U] Saurogobio dabryi WIFRNEE EohEE 5, PR YN - CGl
AEM5 Sarcocheilichthys sinensis Je ik BBRE S, SRR R TR R CG9
il Paracanthobrama guichenoti Ze ik ARSI, SRR JR - TR YR CGY
%} Cobitidae
VeI Misgurnus anguillicaudatus MBAEHE  BahEeh 5, AEEE  PR-5FREE CG3
it H Siluriformes
2R} Bagridae
U Pelteobagrus fulvidraco W BHRE SR, SRR RN -TR YR CG5
KA Bt Pelteobagrus eupogon WHRAEYE BohRE R, SRR RN - YR CG5
YR Pelteobagrus nitidus WHRRNEYE BIREI, YiRIAR RN -SSR CGS5
fifiJ H Perciformes
RpE Rl Gobiidae
TBEWIEF 244 Rhinogobius giurinus MBAEHE BahEEN 5, AEEN  PR-SREE CG3
IHBHRFE A0 Taenioides cirratus Ze EEIRE ST, MREIRAE e fr -5 CGl1
B a Bl Eleotridae
)1 Y3548 Odontobutis potamophila WHRREME  Zahfiehss, FEEE  ke-55EE CGo6
/NEE B 46, Micropercops swinhonis AREtk BHRE SR, T ERR R B -TR YR CGY
2|44 8} Belontiidae
[54 F& 3} . Macropodus chinensis WA BEhEEE, AR WA - R CG1
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Fr—isdl IIRERE
A URERE i

GiES HIRRERE BHIIRERE

)WTHHI%

H %} Channidae

L% Channa argus WHREN Eshee e, EEEE KA -SRI CG7
Hi &Rl Mastacembelidae
AL JIBK Mastacembelus sinensis VIRAETE  EBhRE IR, SRR ) P - g CG4
fiEF} Serranidae
% Siniperca chuatsi WRNEY: Bt s, YiikRl KA -sR YR CG5
10 (a) (b)
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Fig.3 The spatio-temporal variation of species number (a) and composition (b)

for combined functional groups of fish community in East Lake Taihu

BN B S% ) Rk R (CPUE) nf DL k% 22 KRR B FEEIX SAEFR X
TE%E VR 25 B R 0L, N CPUE 48473k F , CG1 ~ CG4 & Iitiet CPUE Xtk

CCN FAEFM X B B E TR M 3545 X, 1if  Tab.2 Comparisons on CPUE for combined groups of
CG5~CG10 ThAE LRy o E )y 5 ) [ 7278 X 25 T fish community in the original net enclosure and

JEFTIX 7T LA ) % P a0 £ 40 A T no net enclosure areas in East Lake Taihu
AEFRFEIX (£ 2) , A& M KB & A B - CPUE/(ind./(net-12 h)) P
LR P 2 T RN I N T A S o €m0 Y e 5 [ R S B X FEFR X
TEZSG3AT, 0K FEAE 2 Kruskal-Wallis 5.3 5 K cG1 65.00£45.03  133.33£100.27  0.275
BT A DI REARE7E I I ] 55 B DX R AF 37 4 X 0 2% & cG2 Y. 0.33+0.58 0.317
BEATXT M. S5 R0, &% T BETHE 9% ) A I I Bl CG3 1.33£1.52 10.67+13.62 0.376
A ST TR H YRS (P>0.05). Egg 50(1).(3)?;;53;8 4 67:18 15 823
23 FRBEBRYRHEMOIREEFHXR cG6 2672252 0.330.58 0.246
DCA HEJp&5 5 an2e 3 s, Ji ) [l 37 5 X 26 CG7 2.33+4.04 0.33+0.58 0.796
— i KR 1.007, i B W AP AR 4k 2 50.20% ; CG8 49.33+64.78 43.67+66.12 0.275
AR 1,230, iR g 00 ISTO0 R SROTe 184S 0278
HA5.10% , A 4 A HERP Rl KB /N T 3, cGl1 / 0.33+0.58 0317

PRI AR DR I8 42248 2 R AR 05 ) X R I3 AT 1 £ 7 S22
/ARFER BN B It D R



576 J. Lake Sei. (#a#%),2022,34(2)

SR B L P,
2 3 JERE A X AL FEIX 102K 5 A TIRERER) DCA J3Br S5

Tab.3 Results of DCA analysis on combined groups in the original net enclosure and no net enclosure areas

Ji o L SR 5 X JEFEHE X
1 Hh 2 Hh 3 W4 Bl 1 ih2 i3 4
FEAF(E 0.154 0 0 0 0.187 0.084 0 0
FhEE K 1.007 0 0 0 1.230 0.870 0 0
YRR Bt E 5 /% 50.2 0 0 0 45.1 65.3 0 0

X i 9 P R B XA FR A X S D RERFEE M E AT PCA 2007 (3 4) 1T W1 il o 3 B il 23 3l e e 1
J R R SR A IX 5 AR SR A IX 81.2% HT 77.9% B DI RERFSS AR, 12 DIRETIN T 1922 FL REMRFE 98.4% ~99.4% 11
I REREI) BZ L. TR PR RDA 734, IR 20 i e REAE— RS X 1~ B HE PP I 4. T LU H 7 i 19 L 57 5
DX 2049 50 b SR DGR s 7 AR SR IR X pH 55— B A G B
4 RN FEFRAE X ARFRIE X M2 5 T RERER) PCA JpHras

Tab.4 Results of PCA analysis on combined groups in the original net enclosure and no net enclosure areas

. JE 1) PRl A (X JEFRAT X
7N
§ W1 B2 B3 B4 B B2 BR3 A4
LERORIE 0.594 0218  0.110  0.062 0594  0.185  0.137  0.078
R AN IRES T HE R A 26 R 8 1.000  1.000  1.000  1.000  1.000  1.000  1.000  1.000
YR B B3t A % 59.4 81.2 92.1 98.4 59.4 77.9 91.7 99.4
YIRS K R BT E /% 59.4 81.2 92.1 98.4 59.4 77.9 91.7 99.4
=[w® N%—N
Chla
NH;-N KMnC?4 Tem | 063
D S N N

=
n

1.0 -10
P 4 AR R I SRAE X () AEFRAIX (b) 028525 THRERES PRI 1) RDA XUT ]

Fig.4 RDA graph of combined groups and environment factors in the original net enclosure(a)

and no net enclosure(b) areas in East Lake Taihu
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P71 DO (Chl.a TN TP X 2y BERE R A8 20 fif B¢ i STk MO, o Chlia (TP 55 T D RERE Bt A2 3)
IEFEKF ;DO TN 5 CG5,C66,C6T7 CG8 L IEAG, 5 HAL DI RERE &2 UG, (HEER R P K e W, bR
FRSNHAIRTE D T X B I RERF AR B AR B35 (P>0.05) . X TAEFRFE X, pH J& 20 1, Hox 2
RE LS A i R Bl 41.80% 5 Hyk g TP NOZ-N (PO -P TN. pH 5 CG1,CG2 CG10 Dfg #2855
EAHSER R, HHALT RS UMIDESC A, 1T TP 5Bk CG1 AMY HA T BERE L IE M SE 3 & NOS-N TN 5 £
BONRERE S IEANDE, POL -P 15 2 KO AR 52 7 AR G, (LB AT DAL X 1 35 7 X 00 286 Ty B A 10 A T O S W 3%
(P>0.05).
K5 EOUIRERES ERIRE N T RDA J3#rgh R

Tab.5 Results of RDA analysis on combined groups and environment factors

5t 04 ] S X TR X
BT fiE R/ % BE AL (P) EZR S fE e/ % BEMEAL(P)
NH;-N 49.80 0.02* pH 41.80 0.11
DO 23.40 0.14 TP 22.40 0.21
Chl.a 12.60 0.18 NO;-N 18.80 0.23
TN 10.30 0.25 PO} -P 14.20 0.17
TP 3.90 0.76 TN 2.70 1.00
Hpb T <1 / HAth 7 <1 /

# N WE R T (P <0.05) ,/AFARM B E VAL
3 itip

ARG, 75 W R IR 25 A VA 2 Wil 58] #6239 Fifr, 55 I I HR IR WA L7, 2R K i f 25 b 2R s K
B AFEEAE T 2007 45 LI K 2009— 2010 45 442 A £ 285 6 A5 45 58 (43 31 60,50 Fifr) 077 r e
JH R SRR H 66.67% , 5 AWM 24 (669 ). KT Hh s L A i) A AR AR G S ) AR B
AN ARAEAR AT B 4T B W i B R, 2 B 2 SR 1 £ IS R R ZE B Rl iE A T 2

58 R 2RI T B L, S 2RI RE BRI ST RO A2 T DL Bl i 1o B A R S AT £ SIS U X b B
FRIEAS AL K TG S Sk i > AW, AR OK I R AT M 11 AN B RS S e,
B RRRER Ty Ze B R OTER DhAREHE, 5Ly 41.34% . 5 B v s b 0 2K D RE R4 AL AT — 2 AR AL
YRS A W B A Y T, T2 R AR R DR K v B AN, K BE T, Sk TR R AR BCE  Y
REJIHOR . I REREAL P LA Z SR SRR THRERE (5 (03, PR B T 02K X8 7% A ) b F B 055 14 356 I 5%
WL AR I RERE LR A I 25 A Al — s R LRI T AR T R R 19 R I e 15 s AR A R R AR
5% I Jir Do T S DX A P O A e e, LD BRI E 4 7 A BT FAE SRR X, WA 2/ | —
PA“CGY & r—3i 2l Dy RERE R 3. 33 e 55 ) B4R I i Lo 25007 £ 04 2 L % Ji ) 61 55 9 IX 5 3 400 o
AT L RS, 2R A AR 2 2 A1, 1] A 5 9 Bl 3 A X A T AR 0 v e 8 e % ek B I R
YRR B L, B T 2 bk ARt i TR R SR AE Y I A e R A B P f 2R T RE R
5 2 LD ) R A X > AR IR A X 5 T ) B 7 B XA LU, AR SR Xl R T R 02, T RERERP 2R 800, 5t
HOReMF A A b K. 4— 10 HIEFRFE X “ CCY & —im 474k DIRe it i 5 b T % 46.48% , “ CG1 4] A —5if
ZikE" TRERE 5 HTH i 63.65% , U H R JTERBUR  FE N 7.32% ETHE 67.88% , 41 NSRBI “ CGY Zfr—
WRiHE+CG8 M E IR R A8 R DL CG1 H A —im 24l DI se ity . X 0] 585 W [IHFRBR 5 28 K177 e sl
W28 W43 A AT S0 WS R B T — 10 H | JEFREE X IR S AR P 0.37~0.92 mg/L, J5 ) i FR 5 X A
Wi 0.09~0.22 mg/L, JEFR4H X7 i sh W) A= W) k37 v 1 TR I BT SR 5 IX, SR V7 i sl ) B M 1 ) B R 1L TR &2
PR AR AR I I LR B s i D) BBl 5 X B ok TR AR, W PN IR 1 L, S D) RE R A 2R B 2
FEHARXRRE ; AR FRTH X M S DI e RE AN IS /0 H A1 iR ZE 45 AR AL B R, D RE R 4 ) B — 14k X LE R
PR WD AR R SR I B R A S R Gt ie B B — & I FAE A (B EAE E W R R X T &



578 J. Lake Sci. (#ia#%) ,2022,34(2)

BRI £ 2 BRSSO —RE L LB — b /N i I B AT B S R e T A L R AT K
1 5 W Y AN 5
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