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Seasonal Change in Structure of Phytoplankton Communities in the Yongjiang River*

SONG Xianying', ZHANG Jie?, BAI Chunjie?, ZHOU Rongrong', LIU Wei!, XU Shilin', TAN Dapeng' &
HUANG Pingsha*”

('Ningbo Institute of Environment Protection Research and Design, Ningbo 315012, China)
(*College of Biology and Environment, Zhejiang Wanli University, Ningbo 315100, China)

[}!ba"j'ﬁm In order to evaluate the water quality of the Yongjiang River, the structure characteristics and the seasonal changes
of the phytoplankton community from 13 sections were studied by the Margalef’s index (D), Pielou evenness index (J°),
Shannon-Wiener diversity index (H’) and total tolerance index. The Two-way ANOSIM similarity analysis on phytoplankton
community data, Bray-Curtis similarities on hierarchical clustering analysis and MDS standard sequence were calculated by
using PREIMER 6.0 software. The results showed that there were 114 phytoplankton species, belonging to 6 phyla, 41 families
and 80 genera, dominated by green algae and diatoms. The dominant species were Oscillatoria sp. and Melosira sp. The
abundances were from 5.2x10° to 2.8714x10° ind./L with an unimodal seansonal change pattern. In most cases the peak of the
abundance was presented in spring. The similarity comparison of the phytoplankton communities showed significant difference
among the sections (R = 0.379, P = 0.1%) and seasons (R = 0.462, P = 0.1%). The community diversity index and algae pollution
index showed that the water is polluted in the river. Fig 5, Tab 4, Ref 41
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Fig. I Sketch map of sampling sections in the Yongjiang River
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Table 1 Basic characteristics of the sampling sites

REEWTE  ARAR (SR, ) AN

Sampling Coordinate Brief description

section  (Latitude and longitude)
P SE AR TIFTER S E ) SR G S

1 29°39.26', 121°14.42"  Shallow water, narrow river course,
clear water, visible bottom
TR T R 5 AR IRORT L
2 29°38.39/, 121°19.86"  Shallow water, narrow river course,
clear water, visible bottom
3 2004370", 121°24.61 1P ASHE, KA
Widen river course, muddy water
VEYh Y “FEA S 92
4 29045 45, 121°25.96' IR, T A AR 2 R
Muddy water, many floaters
YEW Y S 952
g 2004553, 1210278y KM, T EAT R
Muddy water, some floaters
g 0 1PE o KM, EARERT
® o LD Muddy water, large amount of silt
05222 1a1osagy  KVEM, RV RAK
7 2SI LSRR Muddy water, small amount of silt
o ' 1910 . KIEM, RBIPEAKR
g LA S Muddy water, small amount of silt
V925 i AELNEL
9 29°53.54, 121°32.87" K. VAR .
Clearer water, slow flow velocity
5 e BISEIN
10 2905248, 12103373 VUIITE, KIPARY
Wide river course, some silt
N SRVl
1 20953681, 121°35.44' 1D NI, KIFATRY
Wide river course, some silt
N e S =Ry
12 29°56.72, 121°43.0y  TUIIE, RUAAK :
Wide river course, large amount of silt
3 T Iyl A ELpe
13 2004744, 121944 94 P, T 5 L

Wide river course, larger amount of silt

2.1 BEEThIEARL

3 oL L PR VT 30 130 W T R A 4 SR A i, R R BV I
HY14F (&) , FIBT 611415 80/8. HA LGt iEf Rz £,
IK44JF 65F; kIR 2z, 23JB 33 R AN T #4048 OFh
JeSJE SR HIsE3JE3F; Wl 1D, LA UBIF (3£2).
22 BHERBMBEETHYES

TR R B RPN ECE B, MY DL BT A B
# (Oscillatoria sp.) LR, &5 17 WY R & 11942.4%; H
UONTEBET T EAE 3 (Melosira sp.) , i R 1923.2%. B
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Table 2 The speices of phytoplankton found in the Yongjiang River

£ ] Bacillariophyta

£%3%1] Chlorophyta

A< Chlamydomonas sp.

HEAL S Spondylomorum sp.
SEER#E Pandorina sp.

255K ¥ Eudorina sp.

ZUREPE Schizochlamys sp.

VUt Teyraspora sp.

LRARER B Stylosphaeridium sp.
ik ¥ Elakatothrix sp.

ELi5 4575 B Desmatractum indutuum
Lk ERWE Chlorococcum sp.

THFESE Micractinium pusillum
B Micractinium sp.

L1 Golenkinia sp.

5% Schroederia sp.

JNER#EE Chlorella sp.

21 Yk Ankistrodesmus sp.

T3 Chodatella sp.

=D #E Tetraedron trigonum
WA H 4 i Selenastrum westii
BT A B Closteriopsis sp.

WS UNHEBE Oocystis borgei

Hr H ' B i Nephrocytium lunatum
JEE#EFE Gloeocystis sp.

W ER#E Dictyosphaeria sp.
i B % Pediastrum duplex

T IEMEE Scenedesmus dimorphus
M S. obliquus

DU M S. quadricanda

Z M S. spinosus

XX BE S. bijuga
M A X FRAE R S. abundans var. asymmetrica
JRANMEE S. acuminatus

VUM S. brasiliensis

DM S. wuhanensis

WM S. armatus

25 [t 3% S. cenedesmus arcuatus
W ZEME S. denticulatus

TR SEMEE S. opoliensis

JE T S. denticulatus
SR EE S. producto-capitatus
JRE:H 3 S. javaensis

M i S. serratus

M\NERT5 798 Westella botryoides
LI AU W8 Westellopsis linearis
T 4 LB Actinastrum fluviatile
PUffi+ % Crucigenia quadrata
+=EWE Crucigenia sp.

75 5L ¥ Coelastrum sp.
LMY Tetrastrum elegans
SR R T staurogeniaeforme
12435 Raphidonemanivale sp.

W HfisE Geminella sp.

i L3 Klebsormidium sp.

223 Ulothrix sp.

& 223 Gloeotila sp.

E i Stigeoclonium sp.

B H ¥ Closterium sp.

Fe i B Pleurotaenium trabecula
I I 5% Gonatozygon kinahani
LYl ff B BLBE Staurastrum gracile
i Cosmarium sp.

FEMUHE Mougeotia sp.

INER P Cyclotella sp.
U R 3 Coscinodiscus lineatus
SR 7% C. asteromphalus
[5 i % Coscinodiscus sp.
B398 Hyalodiscus sp.
Uk H 5% P Melosira meneghiniana
VK5 HAEWE M. islarica
K B BE W AR B AR Tl M. granulata var. angustissima
UK BB TE AR A8 Fh AR BE AR B M. granulate var. Angustissima f. spiralis
AR S EBEEE M. varians
LG EHBEHE M. jurgensi
ELH EE 3 M. sulcata
HHEWE Melosira sp.
W 5EWE Thalassiosira sp.
S5 il Detonula sp.
P B S5 Skeletonema tropicum
H-F ¥ Eunotogramma sp.
WMeAT ¥ Fragilaria sp.
1T Synedra sp.
F3IE % Rhipilia sp.
SETN A2 FT 3 Asterionella formosa
I 14 4% % Eunotia sudetica
FH17 # Navicula sp.
ST XWUEE B Diploneis purlla
W& ¥ Amphora sp.
45 8 Cymbeua sp.
XWEE ¥ Surirella sp.
KA ¥ Ceretaulina daemon
Jii [ BN @ Cocconeis placentula var.euglypta
i 5¢ i Achnanthes sp.
J5eE 3 Corethron sp.
KZZIL ¥ Nitzschia longissima
2 ¥ Nitzschia sp.
hZE I ¥ Pseudonitzschia sp.
FA3%)] Pyrrophyta
L & Gymnodinium sp.
HIZ H ¥ Peridiniopsis sp.
FfH % Ceratocorys sp.
#2737 Euglenophyta
PFERLEE Volvocinae sp.
I B Phacus anomalus
=R WAL R P. triqueter
1t i B3 P. tortus
taJE % Euglena pisciformis
TELLHEEE E. spirogyra
REWMHE E. oxyuris
WICAREE E. ehrenbergii
L Euglena sp.
T%3%(7] Cyanophyta
J IS4 Merismopedia cantonensis
AR B Chroococcus sp.
i Oscillatoria sp.
W2 iE % Spirullina sp.
kI Nostoc sp.
#3E17] Xanthophyta
B 223 Tribonema sp.

HEERLn, HETETHORA TEM; XM HRELT RILES.
HAth JUAFEEB =W (F2) . 30T I, BT IR 1L % VKT 17 10-13 F9 JL e A 7 22 BE T 0 A
24 BEZHMEEY %, B 95 38 B0 7 1 22 B L 0B AR IXC £ 4% 1 B 1
A WA [F) 2299 PRI AR ) RS O Margalef) MR 2R 2.5 BESE RN
D, Pielouy) =] 48 4 J FShannon-Wiener 2 4 14 15 £ H 45 L A Two-way ANOSIMARAIYE 30 vk, LAAS W T DU 2 (1)
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Fig. 2 Seasonal change in the abundance of Oscillatoria sp. and Fig. 3 Seasonal change of phytoplankton abundance at different
Melosira sp. sampling sections
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Table 3 The biodiversity indexes of phytoplankton community from different sections
Samp%liiﬁgiéﬁiic(of (Eelsons) = & ) Samﬁiﬁgiéf (Eelsons) = I )
1 (#% Spring) 0.699 0.384 1.175 8 (# Spring) 1.168 0.854 3.174
(3 Summer) 1.046 0.549 1.905 (3 Summer) 1.124 0.616 2.479
(Fk Autumn) 0.839 0.643 2.151 (B Autumn) 0.840 0.396 1.426
(& Winter) 0.614 0.677 1.914 (%& Winter) 1.000 0.662 2.355
2 (% Spring) 1.515 0.784 3.356 9 (% Spring) 1.785 0.732 3.318
(& Summer) 1.227 0.818 3.240 (& Summer) 1.544 0.627 2.858
(Fk Autumn) 1.094 0.709 2.643 (Fk Autumn) 1.510 0.536 2.390
(%4 Winter) 0.694 0.783 2.301 (% Winter) 1.187 0.543 2.194
3 (% Spring) 1.604 0.731 3.244 10 (# Spring) 0.537 0.827 2.118
(2 Summer) 1.071 0.773 2.873 (2 Summer) 1.076 0.581 2.327
(Fk Autumn) 0.878 0.694 2.360 (Fk Autumn) 0.717 0.488 1.596
(% Winter) 1.454 0.740 3.052 (% Winter) 0.788 0.549 1.800
4 (% Spring) 1.801 0.771 3.539 11 (% Spring) 0.420 0.443 1.056
(3 Summer) 1.089 0.489 1.980 (& Summer) 0.937 0.636 2.287
(Fk Autumn) 0.871 0.673 2.289 (Fk Autumn) 0.390 0.379 0.939
(& Winter) 1.335 0.597 2.451 (& Winter) 0.599 0.699 1.941
5 (% Spring) 1.510 0.778 3.340 12 (% Spring) 0.354 0.869 1.834
(& Summer) 1.016 0.741 2.829 (& Summer) 0.364 0.515 1.933
(Fk Autumn) 0.985 0.469 1.732 (Fk Autumn) 0.226 0.683 1.029
(& Winter) 1.323 0.521 2.116 (& Winter) 0.390 0.628 1.175
6 (% Spring) 0.976 0.894 3.068 13 (% Spring) 0.224 0.911 1.253
(3 Summer) 1.021 0.415 1.621 (3 Summer) 0.819 0.610 2.016
(Fk Autumn) 0.639 0.545 1.703 (Fk Autumn) 0.667 0.520 1.584
(4 Winter) 0.719 0.682 2.076 (4 Winter) 0.616 0.809 1.928
7 (% Spring) 0.817 0.933 2.952
(3 Summer) 0.917 0.469 1.780
(Fk Autumn) 0.711 0.599 1.921
(% Winter) 0.772 0.671 2.024

RN SH B 49244t Chin J Appl Environ Biol http://www.cibj.com/
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Fig. 4 The dendrogram for the similarity matrix of phytoplankton

communities (Numbers in parentheses indicate sampling

sections)
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Table 4 The phytoplankton total tolerance index from different

sections
RAE WA VSN REE 723 IR FREE 75 G AR
Sampling section  Total tolerance index Pollution level of water quality
1 17 rFi5 % Moderately polluted
2 25 T V59 Heavily polluted
3 33 {54 Heavily polluted
4 35 V54 Heavily polluted
5 31 T V59 Heavily polluted
6 24 H 5% Heavily polluted
7 25 V54 Heavily polluted
8 28 T {5 Y% Heavily polluted
9 33 #5144 Heavily polluted
10 18 FFi5 % Moderately polluted
1 21 T V59 Heavily polluted
12 17 #1754 Moderately polluted
13 24 T 5% Heavily polluted

3.1 BEEAR
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