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Tab.1

F 1 ACHIZIFEY T RER AR R H PR R HHE

Composition of phytoplankton species and functional groups and their habitat characteristics in Changhu Lake

(FG)

H,

MP

Cyclotella comta

Nitzschia linearis W. Smith
Synedra ulna

Tabellaria fenestrata
Pediastrum duplex

Scenedesmus armatus
Dinobryon divergensImh

Kirchneriella lunaris
Selenastrum bibraianum

QOocystis elliptica

Eudorina elegans

Pandorina morum

Anabaena spiroides Lemm.

Pseudanabaena limnetica Lemm. Komarek

Zygnema
Tetrastrum elegans

Actinastrum hantzschii

Scenedesmus acuminatus
Scenedesmus dimorphus
Treubaria crssispinaa
Tenadeam staurogeniaefome
Tetraedron trigonum
Coelastrum sphaericum
Scenedesmus bijuga
Chodatella quadriseta
Treubaria crssispinaa
Pediastrum tetras
Crucigenia quadrata
Tetraedron trilobulatum
Scenedesmus quadricauda
Crucigenia tetrapedia
Scenedesmus arcuatus

Scenedesmus obliquus
Aphanocapsa rivularis Rabenh.

Diatoma vnlagare Bory
Gymnodinium aeruginosum
Merismopedia tenuissima

Microcystis flos-aquae
Melosira.granulata
Microcystis aeruginosa

Gomphonema acuminatum
Gomphonema affinis
Navicula placentula
Gomphonema constrictum

Oscillatoria amphibia

Ulothrix tenerrima Kutz

Cosmarium formosulum
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(FG)
N Staurastrum gracile Ralfs R
A Cosmarium meneghinii
P Closterium sigmoideum s
S1 Lyugba contarata s
S2 Spirulina.major
Anabaena oscillarioide
Sn Raphidiopsis sinensia
Te Phormidium tenus Gom ’
Euglena caudata Hubn
Wi Phacus helicoides
W, Trachelomonas granulota Playf ,
Tribonema arbuscula
Ws Tribonema ulothrichoides
Ankistrodesmus falcatus
Ankistrodesmus falcatus
Ankistrodesmus spiralis
Ankistrodesmus convolutes
Ankistrodesmus falcatus var mirabilis
X .
Oedogonium
Ankistrodesmus angustus
Ankistrodesmus
Chlorella vulgaris
Ankistrodesmus acicularis
Chlamydomonas simplex
X, Chlorogonium elongaturn
Chlamydomonas microsphaera Pasch
Gyrosigma kutzingli Cl.
X5 Schroederia setigera
Schroederia spiralis
Cocconeis placentula Ehr.
Y Peridinium bipes
16 . 10%nd./L, 70.26%,
9 9 -
5 W 1
( , 2014; , 2015;  (2.34mg/L, 40.27%) (4.01mg/L, 33.08%)
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(26.4x10%nd./L)>
16 , B D (5.8x10%nd./L)> (4.5x10%nd./L)> (1.5x10%nd./L)
Lo MP W, X, R (12.1mg/L)> (5.8mg/L)>
100% X, ., (3.Img/L)> (1.9mg/L) , :
(Ankistrodesmus),
(Oedogonium) (Chlorella vulgaris) ( , 2002; , 2005),
b b
5 B Xl
, X, 11.16x ( , 2015)
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Tab.2 Dominant functional groups of phytoplankton and related indexes in Changhu Lake

(%) (x10°ind./L) max (%) (mg/L) (%)

B 64.29 1.59 59.61 0.79 13.66

14.29 0.22 32.57 0.94 16.23

H, 14.29 0.08 10.67 0.02 0.28
J 64.29 0.55 24.54 0.06 0.96

Lo 28.57 0.16 7.14 0.01 0.13
Lr 28.57 0.36 21.51 0.64 11.04
MP 14.29 0.10 19.88 0.11 1.94
N 7.14 0.01 7.92 0.01 0.17
Sn 14.29 0.12 34.07 0.005 0.08
W, 57.14 0.59 33.69 2.34 40.27
X 85.71 1.28 67.95 0.08 1.34
Xz 14.29 0.55 66.64 0.27 4.70
7.14 0.06 5.97 0.51 8.74

B 50.00 3.14 30.71 1.57 12.96

D 7.14 0.56 5.15 1.13 9.32

J 71.43 2.07 21.99 0.27 2.21

Lo 85.71 1.91 12.39 0.05 0.42
MP 71.43 3.77 41.00 3.72 30.65
Sn 35.71 1.98 48.03 0.05 0.41
W, 35.71 1.01 9.54 4.01 33.08
X 100.00 11.16 70.26 0.35 291
B 85.71 0.57 52.57 0.29 14.73

D 64.29 0.36 21.39 1.07 55.16

J 85.71 0.31 14.67 0.03 1.56

Lo 78.57 0.40 27.27 0.01 0.57
Lr 7.14 0.05 5.21 0.08 4.34
MP 28.57 0.26 79.24 0.27 14.09
Sn 14.29 0.12 6.96 0.003 0.16
W, 92.86 0.87 49.28 0.04 2.23
Xi 85.71 1.40 67.53 0.07 3.74
X 7.14 0.04 5.78 0.03 1.55
B 42.86 0.19 29.10 0.09 3.06

D 71.43 0.13 59.53 0.43 14.17

E 14.29 0.02 25.01 0.02 0.64

F 7.14 0.02 11.31 8x107° 0.00

J 50.00 0.07 37.50 0.01 0.36

K 7.14 0.008 5.49 5%x107° 0.00

Lo 7.14 0.034 7.10 0.02 0.63
MP 28.57 0.06 14.54 0.06 2.08
W, 78.57 0.23 31.03 0.93 30.37
X 100.00 0.47 57.39 0.03 0.86
X, 42.86 0.08 17.78 0.04 1.32

Y 35.71 0.15 39.57 1.37 44.54
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Tab.3 Redundancy analysis of phytoplankton functional groups and environmental factors

RDAl RDA2 (%) (%)
0.062 0.30 0.92
49.54
0.039 0.19 0.08
0.023 0.49 0.88
70.39
0.010 0.21 0.13
0.036 0.45 0.98
77.01
0.026 0.32 0.03
0.061 0.39 0.94
63.27
0.037 0.24 0.06
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Fig.2 RDA diagram of phytoplankton dominant functional groups and environmental factors in the four seasons of Changhu Lake
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X/ X/B( )—X, 5
( )>MP/X,/B( )-D/Xi( ), X, , RDA
, X4 50% ,
(Cyclotella comta) (Chlamydomonas) RDA , (WT)
, - (WD) X; D
) (TP) MP , MP
X ) 70%,
Sn MP 40%, (Oscillatoria amphibia),
(Oscillatoria) ,
(Anabaena) (Gomphonema)
(Navicula) (Cymbella)
’ (TN) (TP) (DO)
’ (WD) ,
’ ) (
, ) ,
(Phacus) , ( . 2015)
’ ’ FY X, W B Lo (PO} -P)
D’ X, (NH;-N) (WD)
(Nitzschia) ’ ’
(Scenedesmus) (Pediastrum), X Do
, 4
(Huisman et al, 1999; Moss et
al, 2003) , €] 2015 26
, 13 ,B
’ D E F H J K Lo Lr MP N Sn W,
’ X X, Y 16
’ ’ ) 50% ,
X/Xo/B( )=Xi( )=
’ MP/X,/B( )—D/X;( )
(3) RDA , (TSS),
33 (PO -P), (NO3 -N), (DO),
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RELATIONSHIP BETWEEN CHARACTERISTICS OF PHYTOPLANKTON
FUNCTIONAL GROUPS AND THEIR ENVIRONMENTAL FACTORS
IN CHANGHU LAKE

QI Mei', WU Jia-Wei""?>, GONG Sen-Sen"*?, CHAIYi"? LUO Jing-Bo', TAN Feng-Xia'?,
YANG Jun’, YANG De-Guo®’, HE Yong-Feng’

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

Ministry of Agriculture, Wuhan 430223, China)

Abstract To study the characteristics of phytoplankton functional groups and their relationship with environmental
factors in Changhu Lake, Hubei, China, seasonal investigation and analysis were carried out from April 2015 to January
2016. The relationship between phytoplankton dominant functional groups and environmental factors was analyzed by
redundancy analysis (RDA). A total of 26 phytoplankton functional groups were identified, of which 13 were
representative ones in eutrophic water and 16 were dominant functional groups. In addition, functional groups of B, D, J,
Lo, MP, W, and X, (Tab.1) were common dominant function groups in the four seasons. Both the abundance and biomass
of dominant functional groups were the highest in summer, followed by spring. The maximum relative abundance over
50% was taken as the evaluation index; and the seasonal succession of dominant functional groups was X,/X,/B (spring)

- X, (summer) - MP/X,/B (autumn) - D/X; (winter). The maximum relative abundance and rate of occurrence of Xj,

which represented the function of eutrophic water, were both higher than the others. Redundancy analysis (RDA) showed
that there were different positive correlations among the functional groups of F, K, Lo, Lr, W; and X,, and they were

representative ones in eutrophic water, with the environment factors of total nitrogen (TN), phosphate (POi_ -P), dissolved

oxygen (DO) and water temperature (WT) in different seasons. Both water temperature (WT) and water transparency (WD)
were the major limiting factors in spring. The correlation between functional groups of X;, D, J and environmental factors was
lower in winter. This study shows that the whole lake was in a state of moderate eutrophication - eutrophication, while some
water areas were in serious eutrophic state, which is largely consistent with the evaluation results of water quality by using
other indicators organisms in Changhu Lake.

Key words phytoplankton; dominant function group; environmental factors; redundancy analysis; Changhu
lake



