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Tab.1 Composition of phytoplankton functional groups in Shanghai River
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Fig. 2 Cluster analysis(a)and Principal coordinates analysis(b)based on phytoplankton functional groups

http://www.shhydxxb.com



60 B S (32

(LN

s

A
=

¥ O 348

XFH G 1A G2 A SR IR, G2 AT RIEA
VI a- ZFEPE (Shannon 8% Margalef 5 %0 Fl 7
KT REHT G14(P<0.001), W& 3a ~ 3d; %
HIAI R 5, GLALIP T X2 TfEREN
fREE, M G2 2N LLT B PUIREREMRER (Y >10%),
ELEAR 3R RAE KR B IR IS G2 41 v
(3G G B E R KA DI RERE (MP S AR
R EE T Gl (B 3e ~31).,
2.3 FIEEYINEEEEENMENS

B Rl A3 B 25 SR B < VR AR R U A AL
JE A 1 i b B PE  R BR P S A 1 o i
/N (P<0.01) , 33X e B I 38 7 WA ) T g
R VR 110 ) i A2 B a0 R 4 S B 4 P e 4
w2 (&l 4) 5 imad X G1 K G2 45 B o BT & B
P Z [A] A R I A LR A 25 57, G A 2232
FREZHE B A9 520 (P<0.01) , 17 G2 2H W) 3= % =7 3
FRIE B A5 00 (P<0.01) , 3R W] G1 L Dy Re HEHE 7%
o b o M R 32 (8T 4b L 4e) |, TTT G2 210 Hy

g 1000 EEEES , 15F EES T
e I\ ﬁ |
- 750t ') ? )
X | S0t )
S s00 / g i
g 0or / g /‘K
5 / &
A | / H 5 /
o 250 | ﬂlﬁ \
& H i )
0t i i O i i
Gl G2 Gl G2
(a) (b)

P
W o002 gy 87
o Sl
o /A\k\o:a
]
3 \ ?:b

S

X Relative abundance/%

##P<0.01; **#%P<0.001; ****P<0.000 1.

ShannonZAEMEFE AL

BEMLE T 5 (] 4e 46) .

I AL (MST) RE % 1 Ak 17 Ui 1 9 1 g
TE R A g a8 e B AIL P A A 1 R X DR
HE R R AR A A % 25 5, SIS
TR T EE R —E(E 5) s G1 4 Wi AL p5 (8] MST
AT AR T 0.5 BB , B G1 4L IF A o)
RERERE TS A 2 ph i e PR A 55 1 G2 4L Y
B R B MST (97248 = T 0.5 B {E 26, Ui WA BE AL
PR AR 4 A AR, LA TR
T WEAT ) T RE AE AF Vi #4 EE Fh A o i ot A AT AL
PEid FRIE [ R E R AR AR S T (E ).
2.4 FHEEVMEBEBEEENTANEMES

WP G1.G2 N IR EE R 73817 He i &
B, W4 2 ) B (TP) Al & (NO,-N) (HL R
(EC) . Eif Rk (COD,,) W4 (DO) . TLI %48
PRAFAE L 25 5 (P<0.05) , B FREh MK R BN G2
M T GLA, BA(TN) GBI bk
(DSi) .pH 4845 J0 1t 2 22 5 (P>0.05) , WL 6.,

3 F EEEET
%30 %
< S
g gz .8
225 =gl
z B g
£ 20 3
o S
g 52
£ 15} 217
£ )
Gl G2 Gl G2
(©) (d)
[ HAlbOthers
Y
= X3
= X2
CIXI
CSI
P
= MP
)
B D
]

B3 LiEMEEMSHERSN(a-d) RAEBIHEEEHERTEE (e-f)
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in Shanghai River
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Fig. 6 Comparison of environmental factors based on cluster groups
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Fig.7 Contributions of environmental parameters to the difference of phytoplankton functional groups based on
correlation coefficients and best multiple regression model (a—c)and Venn figures for variation partitioning of
phytoplankton functional group community affected by key environmental variables (d—e)
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Phytoplankton functional groups community assembly mechanisms and
driving factors in Shanghai river network in winter

XING Yawei'?, LU Zhiling’, WANG Ting*, XU Xiaoying', WANG Liqing'?, ZHANG Wei'’

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China; 2. Engineering Research Center of Environmental DNA and Ecological Water Health
Assessment, Shanghai Ocean University, Shanghai 201306, China; 3. Shanghai Water Conservancy Management
Department, Shanghai 200002, China; 4. Shanghai Aquatic Wildlife Conservation Research Center, Shanghai 200092,
China)

Abstract: Phytoplankton is an important primary producer of water, and its functional group characteristics
play an important role in maintaining the stability of aquatic ecosystems. In order to reveal the
characteristics and construction mechanism of phytoplankton functional group community and its driving
factors in river networks of megacity, 19 representative small and medium-sized rivers in Shanghai were
selected to investigate the characteristics of phytoplankton functional groups and environmental factors at
40 sites. The results showed that a total of 175 species of phytoplankton in 8 phyla were identified, which
could be divided into 23 functional groups, and B, D, J, MP, P, S1, X1, X2, X3 and Y were the
dominant functional groups. The results of cluster analysis showed that 40 sampling sites could be divided
into two characteristic groups: low nutrient (G1) and high nutrient (G2). There were significant
differences in Shannon-Wiener diversity index, Margalef index, phytoplankton functional group
community structure and environmental factors between the two groups (P<0.05). The modified
stochasticity ratio (MST) and the decay relationship analysis showed that the community construction of
phytoplankton functional groups in Shanghai River was affected by the environmental filtering and spatial
diffusion limitation, and the stochastic process was dominant. The community construction of the low
nutrient group (G1) was affected by environmental filtration, while the spatial diffusion affected the
construction of phytoplankton functional groups in the higher nutrient group (G2). Difference analysis and
multiple regression analysis showed that total nitrogen, nitrite nitrogen, total phosphorus, conductivity and
dissolved oxygen were the main environmental factors affecting the community structure of phytoplankton
functional groups in Shanghai River. This study provides new information for in-depth understanding of the
biodiversity and ecological function maintenance mechanism of river networks in megacities, as well as the
protection of water ecosystems in urban river networks.

Key words: urban river; phytoplankton; functional groups; environmental filtering effect; stochastic

process
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