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Fig. 1 Map of the sampling sites in Changhu Lake



5 3] FERRARAE WAL W R . KR AR ) D RERFRFAIE b 2 A K] 1 709

BIRTh R B IR Eh A AL T MR- PR R
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JrREY M E . KERERE AR A TR R
BRARBATH R AT KA 25 G T RE ST 2%
V5 o5 VU AR A BT 0 B ) S T R 43 L) ig AR P,
iR TR BEAE S b A B AR A A, TR AR
I RERE IR R YRR A

Y=Pxfi

AR E Y>0.5% 1 D Re R 2 9 3 T RE
BE, Y>> 10% 1) D RERE & UL R A ThRERF -
1.5 HIESH

SH (HEAESH—RIESHNAY P, BH
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R 25TV AR DA 35 T B8 B 25 i S TR s A
DIREREAE Y B SRR R P AR S lg(X+ DG, o
i 2= a0 N 7 BT (DCA), HEHE &l T 31T T &
53 BT (RDA) B L BLUAH OC 4 T (CCA), i € FHAH K
. PearsonAH 4 #7 JUEIF IMB SPSS Statistics
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2 4R

2.1 EHEAT

W 1R, 3%GB3838-2002 (T /K 3415
SR EARAEY IR S, T VR T I TP 7 R,
TNF & AT 758 F 7K S N AR A B 245 A F 7KK P
Z I (T—1IVZIK); A« B ZE KT 1) 2 55 56
Mo BEAh, Kb H R FK AR PR LR i,
HAEZFEDepth,. WT. 5. TPHICODHZE(P<0.01)
ETKEE, TSSHEZ R (P<0.05)E THKEGE 1).
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Tab. 1 Physical and chemical factors of water quality in summer
and autumn of Changhu Lake

St b

T ) Statistical
Environmental Season analysis

factor (ANOVA)

5 Summer K Autumn F P

7Ki%Depth (m) 3.18+0.49 1.71£0.36 34249 0
EWAEESD (m) 0.4440.026  0.4140.067  3.784 0.068
pH 8.71+0.35 8.45+0.23 3.749  0.069
KIRWT (C) 20.71£0.60  19.24+0.88  703.685 0
#REDO
(mg/L) 9.90+1.83 8.81+1.02 1.637 0.217
525 (us/em) 336.00+14.11 374.17+10.14  18.609 0
REFYTSS
(mg/L) 14.14+2.42 8.60+3.41 6.665 0.019
METP (mg/L)  0.686+0.210  0.24+0.106  17.089 0.001
IEWERR £R
POF_P (mg/L) ~ 0-135£0.115  0207£0.067  3.735 0.069
MZATN (mg/L)  0.789+£0.242  1.30+0.48 0.003  0.954
ZANH;-N
(mg/L) 0.059+0.005  0.040£0.005  0.046 0.833
TR SR
NO, N (mg/L) ~ 0444£0.034  0.26+0.014  1.869 0.188
NIRE[ &N
NO, -N (mg/L)  0:017£0.0040  0.01+0.0064 2.83 0.1
TR A E
COD (mg/L) 20.7142.12  20.17£5.79 25442 0
M4k Z%a Chla
(me/l) 14.00+3.74 8.00+2.86 0.463  0.505

TSy, I/ T71148)8, Hrh G505,
FEI128M, W Rh, BRI TR ] & 20, 4
VRN H R T VR R 2 SAN R R W Th g
B, OG8RI Re 2 PP AL R U Bk A ttheya
zachariasi) ME(HEFE#: Dinobryon sp.)], . &5
RITHREREISFN(B. H,« K. Tc&%), K &Mk
FE8(D. J. Lyv MPEE). VFUFEYIThRERE T 1%
Ji£95.12x10° ind/L(H: o 2 7214 °46.48x10°" ind /L,
P 94.59x10° ind /L), I EH1.663 mg/L
(Ferh E Z P14 °92.395 mg/L, #Z=50.931 mg/L).

LU RN s s ofh, RIE T3 1418, H
RS WI3JE 18Fh, 40 R 14J825Fh, K f2K6)E
6, B RTIEI0FR . ekl 7 tH 8ANF i sh ¥ D e
B PFURAZIMIERF). RC(F R &)
RF(F¢ HJEE ). SCFUNRF s IE B H)
MCF(HH B s DE & ). MCC(Hh AL 30
). LCFCRAF s g &) MLCCOCR Y
T E) . A, BRI 2 T ae B
LCF. ISl AeRET- 1% % 93.76x10° ind./L
(Foh E Z5F4495.95%10° ind /L, FKZEF-15H1.58x
10 ind./L), SF-352E W18 592.80 mg/L(FH i B 2514
793.97 mg/L, %k ZFN1.63 mg/L).
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MBINEERE  IREY>0.5%F AV Thie RF. SCF, k& NB. D. J. K. L,. Lr. MP.
FERNACHAThRERE, 3R 20T 5, BB A TIREREN P. Tcv X+ PF. RF. RC. SCF, ##B. D. J.
B. D. H,. J. Ly MP. P. T¢. W,. Y. PF. Lo« MP. P. Tc. PF. RF X SCF&FZERIILH AL

£2 KRZFEMRETIEEE
Tab.2 Dominant functional groups of plankton in Changhu Lake

B re s AR ST AR B B S 15 . i . 17ﬁ*7’§“f§Y
Dominant Habitat described or R ﬁi&tﬂ]% . ([:]133 Degree of dominance (%)
functional group feeding habit cpresentative species ass % Summer Fk Autumn
B s/ NS R SR /NERECyclotella sp. k] 6.27 12.90
D VR R KK AR 4 32 ¥ Nitzschia palea, TEEE] 2.75 3.85
REFF#ESynedra acus,
£ FFEESynedra sp.,
JPRE AT #ESynedra ulna
H, B a RN, W2 e £ I 5 Anabaena spiroides, WEE] 4.95 0.47
HEU R, NEGER BN #Anabaena azotica
J RIRA = E Kk 1INV £ 8 Tetraedron minimum, — LRPE] 4.84 9.35
AR B Pediastrum duplex, 32 /2
B Actinastrum hantzschii, — JENE
Scenedesmus bicaudatus, VU B
Scenedesmus quadricauda, V1
V% Crucigenia quadrata=5
K BRI E R AR i/ ER #E Aphanocapsa elachista W 0.00 0.53
L, SESMEIEEIRN, KME @5 B Diatoma vulgare, 8K FEREI ] 39.19 42.03
B RKBY R KA V2435 Merismopedia glauca, 3% W]
V2435 Merismopedia elegans
Lr RIS RRHECT RN R4 kL B4 BEMelosira granulata(Fl REEE] 0.24 10.09
W E & IRk E 1 W 8 Ceratium hirundinellaty [F]
AT
MP 2V NI BT 50 5 Gomphonema FEHE] 0.51 0.93
TN VEMR VR IK olivaceum, J& % F+ ¥ #Navicula
A placentula, il ¥y 25 B Cymbella
ventricosa=%
P S5 RES BN L kT ¥ Fragilaria sp., R ELE 5 FEFE]S 9.18 1.69
A8, (HAKAE IR A M Melosira granulata var. SREET]
A Angustissima, 151 H #: Closteropsis
longissima®5
Te = EFLER b KA, J#%  Phormidium sp., ¥ 5% WEE 22.65 10.15
KRS, KA Phormidium favosum, & J i 5
KA B AR TR Phormidium faveolarum
X, BT e /NER#E Chlorella vulgaris, $EJE 474 LREET] 0.16 1.00
FRRL IR KK AR #EAnkistrodesmus angustus, W4 />
5% Characium limneticum, /N5 F
T #Selenastrum minutum®=5
Y M s AR Jii [ UP H #: Cocconeis placentula, TEFET] 0.62 0.66
B KK AR IR R WA BEEE Chroomonas acuta, Wi ISEAN|
S Cryptomonas erosa
PF I, DA FAESMA KR R EIRIS A 60.04 30.39
HRAHITCNE 5¢ M Tintinnopsis wangi, £ i [E 52 kY|
Hi Centropyxis aculeata, 41 EH
Ciliophora sp., Bk 7% H Coleps
hirtus, £ %5 HStrobilidium sp., %
Vorticella sp.%
RF TR, LA I 4i Z ekt B Polyarthra vulgaris, LR EE S 26.69 63.34
e RS IN i W5 /NS B #€ L Trichocerca pusilla,
K =P %6 M Filinia longiseta, %1%
T 2% H Brachionus calyciflorus,
V2T £, 48 B Keratella cochlearis,
FE A0 4 B Keratella quadrata™
RC i, DLHARES d AT W35 R Asplanchna priodonta L tE 0.39 0.67
AN R e85 &
SCF L@ﬁ%, e 1 RINGR Ceriodaphnia cornuta, B 2K, 2.07 1.50
A, FHUTAE KNG B8 Bosmina longirostris, T Fifigk
ESIL Y poREY SEHIERE Moina affinis, $VE A 7

Bosminopsis deitersi, F RIS E %
Alona intermedia, 87K %48 2 LA,
MRS

T R ARSI g B U A 4 ) R

Note: The “representative species” in the table are all the species identified in this survey
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AINRERE, I D Re B R AE B N 8
IR AR, VR B Th e R ) = By b /N g8 A
PERIRZ R . Lo TN P23 4 A1 35 Th Ae i
LRS- 255 B T X~ 20 R 0 4 3l 939.19%
22.65%K142.03%. 10.55%. VFHFshPIREREAED
B ACEERAE R, NEYIERE, BRI
SYITRERE LIRF. SCF. PF A RCAHF(>99.6%),
HA R BERFAMELE . KFH0 HAEN
63.95% 12 73.15%, 54X L H, I sh )5 oKk
&, PFRRF 2% 5 ZREE (>96.36%) . IR
WD RERE K o341 KA (K 2), & D RERE AN =
72 RO L, B IEH L 7 50 D) Re A 2 B I AR
W ) d v, [ DX Ui A A A ) e e
(T ALY T BRMEH); Y 4uh L A 5
FE Je A s 8 e g, H2 MLk A /8 B RK P 2 3L
fhs ALK . A TIRER N E ZR K FERH B R
BUNH+W, +Y— K+Lr+X o
23 HEEXMSH

BHYEFSZHEDINERHMMEXE A
FH IR0 43 BT 97 328 H 5 00 3% D R A AH O 1 ) 2R 5%
[ ¥(SD. pH. WT. DO. TP. PO,” -P. TN,
NH;-NFINO; -N)E Jyfift e A5 2, AR 3375 I AE )
DI REHE S B S AR 355 e 2 W) Dy e B A ) 4R gl
AR, BEAT HET o pr—— R AR B AT In(X+ 1) %
1k, i AR B Zehellinger % 44 J& FHIDC A4 #r, 45 3%
278 Axis lengths i K{E(DCA1) N1.119(F )M
0.586(%k), $51/NTF-3.0, &MU R 43 T (RDA), 3K
R D REFE- R R 1 AH S 0UF B (] 3) . -
B 2R EE 1 >T70% (R 3), 1] iZRDA
He 7 w7 LR AT (1 I v i R ) Th ee i 5 A 5 8 1
[k 2,

HZERDAXNT B &R, KIER(WT)5MP. B.
D L% 2 B0 e A 4 Th Be F HL A B0 1 1 AH 5%
PE, 5W . YREA RN, S (TN), 6
(TP). FHifEEh(PO, -P). YAMRE(DO). pHZIf
BilA 7 5RC. RF. PRIl B A Bk 1A 5%
P, 5SCFIU A &7 5% . FERIRDAXUF B EIR,
ZA(NH;-N). HREEE(NO; -N). HE(TN). 1E
BERR £h (PO, -P) R IAERFB. D. J. Ly Lr. Tc.
X W EE N, R DR RFK. RC. PRI 22
BRAHIR 7 BBE(TP). pH MRS (DO)T Th AERE
MP. RF. SCFHIRMEK.

FIFEYITRER B EEXY  HIRiEE
VAR 5 Dy B B I 4= 007 i 0 ) V) Re A 10 1T Pear-
sonfHRMEAM T S5 REH], EFDREHBSD. J.
Y. PF. RF, gD 5I. Los Wv Y. RF, g

B I5Y. SCFAIIRML, S W, 58 #HMHX
(P<<0.01), ThEEREPF 5RF. LCCAIMCCE & 35 #H
K E(P<<0.01), THEEREMCF 5LCF B A — & KIAH <
PE(P<<0.05; 3 4); FKZEI = UM OG22 0 9 V7 Ui
MM AEE K 5B, Dy Ly Lri & %
(P<<0.01), Tc5B. D. Lo&LriE#EHMHK(P<0.01),
[F] It 5 PFEA M 9 1HE:(P<<0.05; 3 4).
3 Wit
3.1 RFEYIINREBFFHE

BIF S0 T 007 2 W0 Th e FE (1 I 25 A8 AL RRAE A2 1 01
KB BEE TR % W -5, K
1 2= B R 2070 LE W T RE T B B BB R R A AR AL,
{HIFETNREREA . LCFHEMKME T, HAKE T
BRI B E KT HEP<0.01). IhREHAN
FERMIGER, £8 8 R KEF AT,
LCF AN KA sh e &4, s T AR EE M
IR IR, EAG N2 A 3d AR A ML AR 7K A o 8 e
J&(Dinobryon), KA 2| i NAK K iR R85 FIBEER
P8 (Aphanocapsa). B ZE/KIERE, BANR A
HEE, RS R IR R A KRN, Thie
HEA S LCFVE R S USRI R, (HAE & 5 FR1k
(R AN TR B 3 2, RRZRKIR R B, [
D, KA YLR & EREAR, BEEIhEERFEM
KAEAF 26 A, (B0 Fofth 2 B0 i AE R BE I AR K R
A — 52 BRI R T, R 7 2 e e DA S 0
YRR E T . N R R, B
H 3 7 V7 e 20 ) Th R A 2% B I AR ) i v 1 oA
A7, HIo H3 K M2k A5 i FE A S e T 28 i A v
KEY 708 YRR R . TR
DR =E B2 H A o5 50 30 i 8 X B 5 5% i ) 1,
CHIVTNDC e e T X 9 ik, HL M 34 8 Ak
F 3N B EEEIRT ) — AN EIKT, B IR
B LIS S5 5 DT, B2 i s i A 4 K 2 B0
Hy b A7 S 30 SV RS Sk AR V&, NS sh A, Hl
i sh . AETHES ZIE UKIAN, PEE RIS &
EF, G RBUKE R R R R JUH R E ZEKIR S,
2R K R R T A ZE T, YL AR A
T T2 R T SR YT B NI 1, A Y Sk T 90 5 e 1
NI T, RGP U R A 2 P A v o DR I VR i )
VI AV RE 0 S A LR 8 S5 E R R R R, 38 1)
RESSTE 12 B [ AR e A A e 3808 5 A [ o

35 Th REFE IO A AL RETE RE WS AR KRR 1 S ke
IR G T LR W (P B AR AR AR . AN 5 PR
Wi EWIThBEREL) Te. PEMRFEER . KNEL L
LA B (R IAEY>10%), Ui H KA 1R
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Fig.2 Horizontal distribution of plankton function groups in summer and autumn in Changhu Lake
R TV T RERE AW Sl M) D RE R85 B I AL W BB B GO R, o0 AR
Because the density and biomass data of phytoplankton functional groups and zooplankton functional groups are different in magnitude, they
are drawn separately
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AL LL I 2 B D REREPF(J5 A 3 hE ) MR 2017 (IR I AE D Th RE B OR FRAE A X R IR S
N, BEATR, EAE /NI RIS S P AR K, 32 FHEVIREEEZWET

AW BoRPFTEBEHIE AL KR RE, HE HRERTF B EWIREREA KA R
RN g VLT B B (Ciliophora sp.; 49.22%) 1k 5 R A AN PRE, FLAR 0 A 2 A 2 IR BE IR 7 7R B[]
(Strobilidium sp.; 33.59%) 5B HURE & WOKHHE  FZm AT m g R0, KB FARDASHT &
WA, RBIHIES A A NURECE S, 5 k44 %, EZTP. TN, DO. pH. PO,” -PZSDXt £ ¥
T AE S A — 5. ThREBERF(FE B #)ED I E T e B B0 B A S5, BKEETN. NO; -
N R, B AR E & TR (89.32%), Al N. pH. DOFIWTX &85 ThREHE IR (] 3).
FIMM B Z, EEAHE A £ 4 H(Polyarthra NEZ LR, KAEPN. PIENTU YA RS
vulgaris; 39.57%), W5 /N 56 B (Trichocerca pusil- SV A Y e 2 PS5 e W - Al e i
la; 32.93%) J WRIE 0 H 58 Hi(Keratella cochlearis; . Y BEERRAE R IR R D pHiE
10.65%), YN8 FE TG By, HLAEE 9738 K A ML Tk M Y 9t A A 200 R S R A AR T R i K R
FE MK RS IR, KIS I RLE YRR, AT o B v o b 7= A i 1),
T2, EF R IRE f 2R TR )1 K RIK A HussherrZ:" i 7t 3¢ B, pHFEAR XTI BEAE 42 B A 40
I s A W DU/IN B [ 6 B RN R R A 2RO HiltE. DORRKMEF ) FAAMS &, B 38R
AR R 77/ B K AR DA B IR A A SRR JE 2R FE 5B, D. MP. RCHMRFEIIEM M, Thig
FEP 2 KK AR 8 K R TR I B, DFIMPA/NIAEEJE (Cyclotella sp.) 3235
K, FFFSIY) T Re B DL /IN Y 1) V55 30 W) T e 2R J& (Nitzschia) 8 8 (Navicula) e )8
(PFRIRF)AN . BRRI K IIE . KR (Synedra)s— &5 WLAESE ] TFI2E, PLBREME AL
P RE R 5 M A5 PR T 1 K120 1 SER TR hREBERBEALTER, MR & m, oA ER”
IhReFEAH L, DhEETE RSO 1A, i L 3 YKIDOE BB &l 2 Tt DhRERFPF 3 2 LAl
THAERE 16N 104, o] BE S it 2 3 1k oK W EEMENR N, KEPDOS BRI —
FE AR Bl S B2 ST AR Ak KA B R i i 1 SEFEPE b T R AR, SRR AR A SR T
FRAP N R 2% S8 (H 3 B AT BR TAMI L & 2 i B B S B WL & AR AL RECAZN T . 35
EHP(B. D. I, LyfIMP), WK HIM2015%] XK. BHURARELSY N E, TN, TPADOF & IE
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K3 KE. BREFIE. Shaeit S TRDA T
Fig. 3 RDA analysis of zooplankton and phytoplankton functional groups and environmental factors in summer and autumn of Changhu
Lake
H g S TR TR AE M T RERE(R 2) MBI -(SD-EWI . pH. WT-/KiR. DO-Af%.. TP-5H, PO,-IEBEEEE . TN-S&.
NH; -2 & FINO, -IfE E5%0); HI—H3. MI—M3. Y1—Y4FE R~ REE S
In the figure, the arrows represent functional groups of plankton (Tab. 2) and environmental factors (SD-transparency, pH, WT- water
temperature, DO- dissolved oxygen, TP-total phosphorus, PO4-orthophosphate, TN-total nitrogen, NH;-ammonia nitrogen,NOj3-nitrate
nitrogen); HI—H3, M1—M3 and Y 1—Y4 represent sampling points
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#x3 B, RESRBIMEEHRDASIIFEE. MBELLERER
RRELLE

Tab. 3 The eigenvalue, interpretation rate and cumulative
interpretation rate on summary statistics of RDA

S X2 B Y 2R
e HEEL REE R ROMRRLLE
FH Sorti . Cumulative
orting The Interpretation . .
Season shaft  eigenvalue rate (%) interpretation
rate (%)
X Summer RDAI  0.0035 47.57 72.31
RDA2 0.0018 24.74
fAutumn RDALI 0.0307 69.55 82.71
RDA2 0.0058 13.16

7] IS5 5 M 7K AR o R SIS R B I U Sh D R S
FRZ, B[R] 5 e K A B SR IR B, AT AR
YT RERE 0 EEIRBE R K1

EH5ER AH R A= &2 (Ecological niche)
RPN ThRE A, A IR Y A,
R K T S R R AN R AR AT 1 T RE A U ]
REfEE R R, M aH 5 &8 B HE
GERAR LT S e R ) S5 R R AT e
X FFPFEEARAL = A AE F 77 PearsonAH M2 BT 1
g WKW, NG AEDIIRERFB. D Lo~ Js
Y. RF. PFJSCF&4 b1 2 # B A ) % 2 1A

FKME(P<0.01). —J71H, B. D. Lo J. YZERE
PIC SRR ] R SR T RS TR I AR E R DL
T, 3E B RRE AR 58K 2 20 N & B R IR K
KA, TE[F]— A2 2507 HIAS (R P ol 40 1 5 4 A9 5L
BVIRIFSE, 52 30 1098 S IF W sh P 5 & K it
e [, AT BARH, A — P S O TR R 1 AR
T 2 B 36 H A AR Ak, B P [R) X H A /) 24,
R & 55 45 257 Y —J7 T, PF. RF&%SCFA
WV ST REREIR, B S TEAREUN, /NTR
TEHEP)(DIREREB DA ) A H EZ R & YIRIE, XU
MR R K RFFIYRFLCCHIMCC
5B ZEHKIEWP<0.01), MCF 5LCFEA — & A
KPE(P<0.05). LCCEMCCUIi&# R, Biff
. R H B A (R g dO) S BRI, MY
HFAEFES R AR, LCCHMCCIE A fE AR B R R
R AV LR, KBRS Dhee it S i i i ) i
BTG M OCHE, TR R AT e AT P R 55—, KIITE
20174 MR RIRE T, KRBV D) Re R 2 2
B R JIBOR, B R P 46 AR,
WA RS M R PRI, BB, Wi R
AN B /NI Y, SIREE Y C B
B LR, B IIER 18N,

F4 B, BREFIFEYTNEEREE PearsontB X L1

Tab.4 Pearson correlation analysis among functional groups of plankton in summer and autumn

% B D J X L, L MP P

X1 PF  RF RC SCF MCF MCC LCC

% 2 B D HI J Ly MP P Tc

Y PF  RF RC SCF MCF MCC LCF LCC

B B 0.940" 0,439 0.9460.97170.940" 0.132 —0.0770.864" 0.14 0.670 —0.058 0.396 0.108 0.317 0.072 ~0.144
D D 0893 0.482 0.876 0.94770.920" 0291 0.119 0.862" 0.179 0.713" 0.118 0.381 0.049 0.446 —0.054 ~0.231
] HI —0.248-0.343 0.292 0.446 0.458 0.666 0501 0.551 0.061 0.259 0.322 0.303 —0.33 0.128 —0.286 ~0327
K 7 0912708337 0,042 0.89970.958"—0.068-0.122 0.698° 0.1 0.588 —0.001 0.591 0.282 0.389 0.342 ~0.194
L, L, 0.604 0.889 —0.251 0.616 0.913" 0.294 0.052 0.897  0.109 0.805 0.056 0.386 0.099 0.45 —0.009 ~0.137
L, MP —0.053-0.316 0.045 0.022 —0.48 0.12 0.055 0.769" 0.169 0.640° 0.132 0.638 0.131 0.353 0.224 ~0.28
MP P —0.129-0.052-0.202-0.037—0.097—0.017 0.669 0.374 —0.134 0.468 0.54 —0.014—-0.209 0.382 —0.493 0.008
P Tc 0.184 0405 0.079 0.392 0.524 -0.55 0.422 0.112 0.259 0.093 0.840" 0.379 —0.061 0.242 —0.171 ~0.084
Te W1 0.508 0.8117 —0.207 0.527 0.950 ~0.507-0.117 0.503 0.335 0.759 0,062 0.165 —0.323 0.223 —0.391 ~0312
X1 Y 0.99170.8787 025108817 0.58 —0.068—0.148 0.127 0.517 ~0.109 0.18 0.19 —0.427-0.269-0.327 ~0.345
PF PF 0.945 0.718° —0.1970.805 0338 0.017 —0.137 0.007 0.248 0.953 0.047 0.173 —0.073 0.582 —0.206 ~0.219
RE RF 0.97070.785 —0.2490.873" 0.429 0.127 —0.043 0.046 0.319 0.963" 0.966 0.587 0.252 0.462 0.132 ~0.015
RC RC 0.02 02 —0.175 0.075 0.385 0.079 —0.127 0.114 0.159 —0.083-0.177-0.026 0.337 0.343 0.606 ~0.299
SCF SCF—0.363-0.4980.801"—0.067-0.474 0.06 0.139 0.305 ~0.387-0.372-0.268-0.338-0.388 0.334 0.807" 0.634°
MC MC 0.183-0.262 0.167 ~0.121 ~0.3 0437 0.018 ~0.326-0.245-0.164-0.175-0.077 0.041 0.135 0.09 ~0215
Néc Néc ~0.247-0.305-0.082—0.125 —0.35 0.075 0.464 0.465 —0.294 —0.28 —0.211-0.225-0.225 0.517 —0.029 0.283

LCF-0.195-0.244 0.427 —0.191-0.237-0.226—-0.176-0.103—0.171-0.159-0.117—-0.187-0.177 0.341 0.667 —-0.133
LCCLCC—0.138-0.183-0.182-0.099-0.216—0.082_0.16 _0.441 —0.158—0.168—0.115-0.177-0.177 0.376 —0.1670.923 " —0.111

P RIRAE 0.01 AT ORI LR FAIK: < FIRIE 0.05 ATCRI) LREMG. BT HNET, R LT AKE

Note: “” indicates a significant correlation at 0.01 level (bilateral);

the diagonal is summer, above the diagonal is autum

[T

indicates a significant correlation at 0.05 level (bilateral). Below
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CHARACTERISTICS AND MAIN INFLUENCING FACTORS OF PLANKTON
FUNCTIONAL GROUPS IN SUMMER AND AUTUMN OF CHANGHU LAKE

GONG Sen-Sen"?, LI Xue-Mei’, WU Jia-Wei"?, CHAI Yi"?, YANG De-Guo’, TAN Feng-Xia"” and ZHU Ting-Bing’

(1. Engineering Research Center of Wetland Ecology and Agricultural Utilization, Ministry of Education, Changjiang University,
Jingzhou 434025, China; 2. College of Animal Science, Yangtze University, Jingzhou 434025, China; 3. Key Laboratory of
Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs of China Yangtze River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China)

Abstract: Changhu Lake, is a typical eutrophication shallow lake in Jianghan Plain, Hubei Province, with comprehen-
sive functions such as flood storage, irrigation, aquaculture and navigation, higher productivity, rich fishing. Plankton
can reflect the water quality, the primary productivity of ecosystem, the fishing productivity, feeding pressure, and so
on. By plenty of rainfall, the conditions of water temperature and light are suitable, the biomass and population density
of plankton are the highest in the whole year in summer and autumn. The division of plankton into functional groups is
one of the hot topics at present. To explore the characteristics of plankton functional groups and their main influencing
factors, two sample surveys were conducted in Changhu Lake, in July (summer) and October (autumn) 2017. The main
influencing factors were analyzed by RDA analysis and Pearson correlation analysis. The results showed that 95 spe-
cies, 49 genera and 7 phyla of phytoplankton were identified, which were divided into 25 functional groups with an ave-
rage density of 5.12x10° ind./L and an average biomass of 1.663 mg/L. There were 59 species in 41 genera, 3 phyla,
which were divided into 8 zooplankton functional groups with an average density of 3.76x 10* ind./L and an average
biomass of 2.803 mg/L. The average density and biomass of plankton functional groups were significantly higher in
summer than those in autumn (P<<0.01), and the highest density was at Hlstation in summer, the highest density and
biomass were at Y4 station in autumn; and from summer to fall the function groups A and LCF are inherited by E and
K. From the perspective of dominant functional groups, the dominant functional groups were B, D, J, Ly, MP, P, T,
PF, RF and SCF in two seasons, among which functional groups L, T, RF and PF were the absolute dominant groups.
Redundancy analysis showed that TN, TP and DO were the main environmental factors affecting plankton functional
groups, and water temperature and pH were positively correlated with most of the functional groups. Pearson correla-
tion analysis showed the phytoplankton functional groups B, D, J, L, Y and zooplankton PF, RF, SCF were signifi-
cantly correlated with each other (P<0.01), and competition and predation and other biological activities had signifi-
cant effects on the functional group characteristics. It is concluded that the feeding pressure of fishes to plankton is high
and the water quality is still in the state of eutrophication in Changhu Lake. This study provides theoretical basis and refe-
rence for the subsequent assessment of the ecological restoration effect, artificial regulation, natural proliferation and
sustainable development of large-surface fishery resources.

Key words: Plankton; Changhu Lake; Functional groups; Environmental factors; Redundancy analysis; Pearson
correlation analysis
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