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@R, AT, EEOKIEAES KRG IEZRH A AES
A Yi{#4 (Wu & Hua, 2014)
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Dyt & AL 4 NBIIX . 32 ORI R S, K12k
BRACHEZ ™ ERWR, KAEEYMBIEERZ
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2.1 m, BRI 17.5 T, EYEREZ 1200 mm.
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Fig.1 Location of sampling sites in Changhu Lake
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Fig. 2 Seasonal variation of water level
in Changhu Lake

1.4 HEGITS5HH
R 4 P b = 1 S50 i AL 40 ) Pielou 45 ()
Margalef 45 % (D) 1 Shannon—Wiener 5 %1 (H') , #|
Mcnaughton 1t 3 B $8 5 (V) i e i AR Pt 34 A, 2%
FRHEAMR S AT
J=H7log,S

D=(S-1)/InN

H ==Y PP,
i=1

® ®© © 6

n.

Y=—F
v

A S NYIFECE N R BT BRI MRS,
PR i AMRE S SR LA, n R A
RHL f R 58 PR AE S R s B AR o KB VP4
Z RPN (2004 4T .

K ¥R R 5 % 43 HT (One—way ANOVA) FiTAH
A1 43 #7 Canalysis of similarities , ANOSIM) £6; 4 2=
5B X ] 255 DR R i R R VR ) 2 S A
W bR AL J5 AT 250 BB (DCAD Lk 61
R PR, IR BR 2K R 1K T 20 AL A 7

DL b % it 5 2 M fE DPS. Primer 5. CANO-
CO 4.5.Origin 2021 F1 Excel 2007 25844 o 58 it o

2 HRE5HM

2.1 IMEEFEHEFE

VA A, IR R B 2= AR B R, B
AL X 22 AR (E3) . FZRWIX M WT ¥
SIS BTG TR AR E A Bl o
BN (27.200.46) CHI(27.77+0.55)C, AR, 735



104 55 45 % 55 2 1) K&

P

AN

Ay,

2 g

S

—+

N

2024 43 H

J9(7.95+0.14)CHI(8.50+0.36)C.  HZEIHI[X DO TN Al
Chl-a IZETA L 5 WTHI R . ERHIX DO &2
5, 9 (12.10+1.56) mg/L, ¥ B X K ZE e, N
(10.90+0.45) mg/L, #§ % DO ¥J £ B ZFHAK, 43 5N
(3.75+0.62) F11(5.67+0.73)mg/L. HLRLFI7E R X TN
BN, 40 ik (4.30£0.17) F1(4.31+0.0 D mg/L, &
ZEtp/N, BN (1.2440.16) F1(1.27+0.10)mg/L. B
HIIX Chl—a F I K, N(89.41+31.13) pg/L, FE 5 X
Chl-afkZ 1k, N (54.60+16.10) ug/L, FiE Chl—-atifE

0 =

V)
=

WT/C
Water temperature

—

=

—
N

=)

=]

w

TN/mg-L™!
Total nitrogen

140

112

Chl-a/mg-L™!
Chlorophyll a

1] |

2 K

®

Season

TP/mg-L™!
Total phosphorus

TN/TP
Nitrogen—phosphorus ratio

DO/mg-L™!
Dissolved oxygen

2B RAR, 7 BN (24.57+5.52) A1 (27.30+4.17) pg/Lo
TP WEZRIEZERBTFEC, TN/ TP IS 2 AHR -

2.2 R B ST

2.2.1 4Rk AN, EACRIEERUIIX 2 4 e
HOEIEREY) 71180 FPAN 71T 01 M (P 40, S LASREE T THh
I %, 43 A S AP IEEUTT 40.00% F1 52.63%, FL KN
WE AR , 70 0] o SRR SR E ) 13.68%. 11.58% Al
12.63%:13.68%. PRI X v, AAE BRI X HH I AR
TEAEYA AFh ATEBEALH DX B 1551,

15

T

—
[V

e
o

Es

#®

————

1

=

®

=

Season

B3 1Ki#2020-2021 FE/RE M X IMEE FEHEUFHE
Fig.3 Seasonal variation of environmental factors in the macrophyte and algae dominated zones
of Changhu Lake (2020-2021)
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222 MHBEA U WA, AR R (Y
0.02) F EEDLZREE ] VIR 1] VIR 1R RS [T MR
HNEGR D FRH X /NEKEE & (Chlorella) A1 51
K& i (Cryptomonas ovata) 253 L3 J@ Fh , /N IR
J& (Cyclotella) F1 ¥ [ 5 J& ( Chroomonas ) 1 FK 475
BINR S JE o W X /N ER T /N PR S AR
BB (Melosira granulata) {54 FE- 3 ML A B, XU
Xf it 8 (Scenedesmus bijuga) £ 2 FK 422 ML AR,
1 £ B 38— Fh (Pseudanabaena sp.) 1E 7 2 K Z= AL
PP, H AR TP LE PSR X A AE 1 B2 N FE 1T N
PLEATR o T B 5 Dy i R3] X b A I 5 b, {1 e
BRI X A LA

TR DX 2R DX T R A 35 o = FE 3 1E
k=1 B A (B 5) 5 2393 4 (1.31+0.41) X107 Fl

(1.75+0.40) X10™ 4L, & ZF & K, 47 7 4 (0.30%
0.11)x107 F1(0.3820.11)X107 AN/L. I X 77
VMR A A ZR R, (9.3240.59) mg/L, K ZE it
/N5 R (1.91£0.47) mg/L, T 5 B350 M2 k2= K,
(10.22+1.33)mg/L, HZ=8/ N, 9(2.34+0.57mg/L.
223 FE EMERMM LN ANEWIXFIFE
V) A A ) R RO, R A X AR OK T R AY
WX (B 6) o I DX V00 A A = P 3 PR AK R de s » 43
510N (2.3420.88) X107 F1 (3.06+0.73)x107 AN/, HZ=f
1%, 4393124 (0.59+0.03) %107 F1 (0.73£0.14) X107 ~/L.
PR A ) B I AE AR R By, 20 il A (18.98+5.82) Al
(28.25+1.74) mg/L; BRI X V) & B Fm ik, N
(8.98+2.80) mg/L, # M ¥ X W 75 HF FE &K, N
(10.08+0.88)mg/L.

F1 KHAEREMKF YA E AR

Tab.1 Dominant phytoplankton species in the macrophyte and algae dominated zones of Changhu Lake

o FORIX BRI X
NEN LU ES 'S
H# = * % = * %
T /NERE—Fh Chlorella sp. S1 + + + + + + +
R o
- KUK M5 Scenedesmus bijuga S2 + + + + +
B P2 5 —Fh Pseudanabaena sp. S3 + + +
W] HCHUIESE Microcystis wesenbergii S4 + + + +
T /IN V2L Merismopedia tenuissima S5 + + +
N INIRGEE—Fh Cyclotella sp. S6 + + + + +
fiEE ] o L
UKL B 5 5 Melosira granulata S7 + + + +
. YR B2 Cryptomonas ovata S8 + + + +
(S| I
W5 — P Chroomonas sp. S9 + +

T R ARG 5 5 B 9 PLF RN 5 S

Note:The number of dominant species in the table corresponds to the number of dominant species in Figure 9.
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Fig.6 Seasonal variation of phytoplankton abundance and biomass composition in the macrophyte and algae

dominated zones of Changhu Lake
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) fif B B ) 31l 69.6% 1 75.8%, % B RDA fig 5 1
SR X AR SHEE R T 1R (E 9),

A A (R], 5 R X VR U R A A R R 7
WT.DO.TN. TP £l WL 5% W , T 5 84 3 [X & %52
DO.TN.TN/TP 1 WL 51 (& 9) o B R4 H] X AR
Pl S1.S6.S7 1S9 5 WT £ 1 A ¢ , 1 88 724 3 [X AR
PR 5 WT M S PE AR K. HORLI X AL %4 Fh S1..S6.
S7.S9H1S1035 WL 2 7 AH 5%, 11 188 8435 X AL A b
(B S1AIS6 4M) 155 WL 2 IEAH I . P9 [X It 34 Fb
S2.54.S5.87 A1 S8 ¥ 5 TN £ f#H 5%, 1fif S1.S6
S10 5 TN R IEM K. BRI X &AL 30 5 TP 2
FHIC s FEALHIIX S1.52.S6 A1 S7 5 TN/TP 2 IEAH X,
fin L35 AP 5 TN/TP 2 FAH G . PRI IX AL #Fh S1.S6
A S7¥)5 DO 2 IEAIE, 11 S4 1S5 5 DO £ A K

3 itig

3.1 FFEYREE ST

T R A T o R RN T e e tH /K AR B IR AL
FEEE GRS, 2005) « A 78 %8 58 P IEY) 717795
T, ARG T 25445 (201602012 4F R AL 45 5 (717 132
T AH B T A M (202002015 4E 1 245 (717178
o) I B H A T A [ 4[] 37 it AL D A 0 2L AP AE 22
s, H 2016 5 [ 5 2 FE VA B 1 0 GRXUER 55,
2021b) o H A3 X RN 8L A3 [X SR8 ) L VR R ) AN
BET TR SR Y =F FE IR 80%~95%, 5 KM 8
Gk BAE, 2021) RIS BH I (R ZEMFEE, 2016) 318,

MRAFERER B Pl 1 REH, e B K
SER IR e B AL R AN BRI R AR AN 7 10, SO E
BE S MRS 77 1) (R IBEE, 202D 0GR 3L
SEH ORI FAFh, BRI ALMA X 2 8 Fh o PETBIX )
P ATl NBREE B P AN 3 R B R A
FERL KA R WAR R TR (HEREEE, 2014) , KPR
I T- 5 E FAARES , I A 7K RS e o

TR 0 3 B AR R K AR S RA IS5
M REFZMAER (EHRITEE, 2019) . AP H, Y
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2011) . BT IX K A& 2= B e 1] 1) 3= BE AN AR W & 45 %
1 XA A BB | T A TR AR AR ST R 1 (W 95
SCEE, 2015) o I YOGS KAV T A 0 2 R A ) 1
VA 25 B 2017 AF R ARARSE (2021) XK 1 1 25 45
SR, 2 BRI ) B TR B 1 B

AR 22 FE I T8 B PR PR I R P B VR 45 1
() E e b (B BB, 20200 , 2 FEMEFR BOR , B
T S5 MR AT A, R TR v, 7K B AT (238, 20140
P [X Margalef #8208 1~3, J& T B—H75 442 ; Shan-
non—Wiener 8408 1~3, J& TR G 154
Pielou {6 %08 0.5~0.8, J& TiHE -5 8. AT 5,
KWK TG R B hi5 4, 5 2016 A E AT
AHEG UK A BT s (M 4245, 20200 #8908 X
ZREPETR B T AN IX, 5 R AT e R AR X
TK AR ) 5 288 o G R 5 7 R I 0 WA ) It

(==}
= | = TN/TP Wer
S7a $9
A sl i57 A
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S10, Cocconeis sp.; S11, Rhabdogloea sp.; S12, Nitzschia sp.
Fig.9 Relationship between dominant phytoplankton species and environmental factors in the macrophyte and

algae dominated zones of Changhu Lake
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Phytoplankton Community Structure and Its relationship with Environmental
Factors in the Macrophyte and Algae Dominated Zones of Changhu Lake

ZHANG Ye-fei!, LI Tao', ZHANG Lu', HU Qin', LIU Zhang-yong"? , YANG Jun' 2

(1. College of Agriculture, Yangtze University, Jingzhou 434025, P.R. China;
2. Engineering Research Center of Ecology and Agricultural Use of Wetland,
Ministry of Education, Yangtze University, Jingzhou 434025, P.R. China)

Abstract: Changhu Lake is the third largest freshwater lake in Hubei Province, and it is important
for maintaining the ecological balance in the middle reaches of the Yangtze River. In this study, we
examined the characteristics of the phytoplankton community structure in the macrophyte and algae
dominated zones of Changhu Lake and explored the relationship of community structure with environ-
mental factors. The aim of the study was to provide theoretical support for constructing a macro-
phyte—dominated lake ecosystem, protecting water quality and restoring the ecology of Changhu
Lake. During April, July and October of 2020 and January of 2021, water samples were collected at
five sites (T1, T2 and T4 in the algae dominated area; T3 and T5 in the macrophyte dominated area)
in Changhu Lake for the determination of water environmental factors and phytoplankton counting
and identification. Water temperature and dissolved oxygen were measured in situ. Results show that
there were 80 and 91 phytoplankton species identified in macrophyte and algae dominated zones, re-
spectively. Chlorophyta was dominant in both areas, with 38 and 50 species collected, respectively, in
the macrophyte and algae zones and the dominant species were Chlorella sp. and Cyclotella sp. in
both areas. Phytoplankton abundance in the macrophyte and algae dominated zones ranged from
0.59x107 to 2.34X107 cells/L and 0.73X107 to 3.06X107 cells/L, respectively, and the phytoplankton
biomass ranges were 8.98 to 18.98 mg/L and 10.08 to 28.25 mg/L. The diversity indices of the phyto-
plankton community in the algae zone was higher than in the macrophyte zone, and water quality in
both zones was lightly to moderately polluted. Redundancy analysis (RDA) showed that the phyto-
plankton species dominating the macrophyte zone were primarily affected by water temperature (WT),
dissolved oxygen (DO), total nitrogen (TN), total phosphorus (TP) and water level (WL), while phyto-
plankton species domination in the algae zone were primarily affected by DO, TN, TN/TP and WL.
This study provides a scientific basis for monitoring and managing the Changhu Lake ecosystem.
Key words: phytoplankton; environmental factors; macrophyte dominated zone; algae dominated zone;
Changhu Lake



