2019 47 6

Vol.47.No.6,2019 EARTH AND ENVIRONMENT 829
1 1, * 1 1 1 2
9 9 b b 9
(1. , 300072;
2. , 550081)
20% 6 B\MP; ,
20% 1, S1\D , B\C,
B\D\P\Lo, (RDA) ,
. (DIC) \NO; POy ,
NOj; , 3 DIC  POY .
. P592 DA : 1672-9250(2019) 06-0829-10 doi: 10. 14050/j.cnki.1672-9250.2019.47.149
5 s o , Reynolds (13]
b
90% , 5
o o ) C-R-S ’
’ b
1 600 (21, ,
b b
14-16 sz 17
, L T Padisak (7]
( N Y N ) b s 39 9’
[3-5]
b o
6-9]
AY 9’
b b 9 N
[10-12] _
o ’
: 2019-07-07; :2019-09-18
: - (U1612441) ; (2016YFA0601001) .
(1988-), , s - E-mail ; befortime0629@ 126.com.

* : (1976-), , s s o E-mail ; baoli.wang@ tju.edu.cn.



830

2019

mL

° (18] { _
\ Do
1
1
1.1 Table 1 The main hydrological characteristics
of the studied reservoirs
325.6 km, 1 300 m, 4% , 2016 1995 2004 1981
. /(108m?) 10. 89 4.21 5.43 7.53
’ /km? 3492 5 871 6 425 1596
, 181 km, 549.6 m, /m 80.07 23.95 60.01 13.16
0.306% ° /a 0.551 0.117 0.113 0. 823
b b b 12 ~ ’ ’ ’ ’ ’ ’ ’
16 C, 1 300 mm,75% 4~
10 2017 7 2018 4 YSI
4 , 16 ( 1), (EXO1) . (pH) .
(PZ) . (PD) N (DO), WALZ phyo-PAM
(YZD) (HF) , a (Chl-a) o
1 o (ALK) 24 h 0.45 pm
1.2 (Merck Millipore ) , ,
25# o ( Ca2+ , Mg2+ ,
3 w ” , K+ , Na+ ) pH<2 , ICP_
1.5 L , 3%~5% OES ; Dionex ICS-90
, 24~48 h 80 o SKALAR SAN++
104°30'E 105°00'E 105°30'E 106°00'E 106°30'E 107°00'E 107°30'E
T T T T T T T
N o kEuE | K¢
] * b o mmm - -wmnn ]
4 o KETMA == 3
Q Q
Z Z
r 48
X
£ z
1 1%
S 2
0 10 20 30km
! | | | | | |

104°30'E 105°00'E 105°30'E

Fig.1

1

106°00'E

106°30'E 107°00'E 107°30'E

Sampling sites in the studied area



6 : - 831

X IRIEX
AWWIKEE | PaokE  ,  HmKE | BIFEOKE MIKEE | F#AKE EKEE ) BT K
100 - | — I = f 100 | =] [ | — | 1
. -- — = = [ Y | (= j -
0 (= : : el : :
80 L i E | 0 H i i L
= | | I 2 | | \ |
wm Or | : | A | : |
H_ : i | +H_ : I I
=y . : | = | l :
B 40 ; ! ! 240 ; ! !
i \ | i | \
20 b \ \ i 20 H : \ \
| \ l | \ \
0 0

7101 47101 47101 4 710 1 4 7101 47101 4 71014 7101 4
FAtH KA A 4
O i) D wmr) O kessr) 0 Aser) ] sl ) O meamr) OO GRe )

2

Fig.2 Seasonal variation of relative abundance of phytoplankton in the rivers and reservoirs
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Table 2 Representative species of phytoplankton functional groups and their growth strategies in the studied area
(
A Diatoma vulgare R N N pH
H
B Cyclotella sp. CR . N P ’ ’
C Asterionella formosa R N . .
D Synedra sp. R N
E Dinobryon sp. CS N
F Quadrigula sp. CS N N
G Eudorina elegans; Pandorina sp CS N
Lo Pyrrophyta S :
M Microcystis sp. S . . .
Y Cryptophyta CRS N .
N Staurastrum sp. R .pH
p Fragilaria sp.; Melosira gran- R N ‘
ulata
3 Pseudanabaena ; Cylindrosper-
S1 . . .. R N N
mopsis raciborskii
W1 Euglenophyta sp. R
X1 ' Ankistrodesmus falcatus ; Chlo- R k i
rella vulgaris
X2 Chlamydomonas sp. R N .
Scenedesmus sp. ; Tetraedon mini-
] mum; Mougeotia sp; Chodatella CR N .
longiseta Coelastrum reticulatum ; )
Pediastrum
Navicula ; Gomphonema
MP  acuminatun; Cocconels ; CR . .

Tabellaria; Cymbella sp
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Fig.4 The relative abundance of phytoplankton functional groups in the rivers and reservoirs
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Fig.5 The vertical variation of phytoplankton functional groups in the different reservoirs
3
Table 3 The summary of environmental factors in the rivers and reservoirs mg/L
HF Pz PD YZD HF Pz PD YZD
NO- 0.449~0.005 0.499~0.007 0.434~0.018 0.815~0.004 0.417~0.011 0.695~0.007 0.711~0.029 0.625~0.023
2 0.107+0.117 0. 188+0. 184 0.126+0.123  0.168+0.291  0.144+0.146  0.199+0.224  0.216+0.261 0. 181+0. 200
NH= 0.450~0.058 0.658~0.067 0.322~0.046 0.107~0.067 0.148~0.083 0.131~0.066 0.133~0.067 0.217~0.058
} 0.132+0.097 0.187+0.213  0.129+0.079  0.088+0.017  0.106+0.021  0.097+0.023  0.096+0.022 0. 102+0. 047
NO= 5.691~0.351 4.034~2.799 5.283~2.311 4.669~2.567 1.609~0.387 4.022~2.478 4.767~2.322 3.925~2.423
} 1.780+1.473  3.220+0.387 3.328+0.901  3.207+0.715  0.755+0.354  2.961+0.513  3.162+0.919  2.904+0. 527
PO 0.106~0.003 0.203~0.009 0.117~0.008 0.081~0.008 0.019~0.003 0.088~0.007 0.051~0.003 0.047~0.003
¢ 0.031+0.031  0.068+0.067 0.041+0.042  0.036+0.030  0.007+0.005 0.037+0.033  0.018+0.016  0.022+0. 019
DSi 2.814~0.041 3.811~1.972 3.365~1.929 2.475~0.0485 0.912~0.005 3.531~1.185 2.285~0.094 1.528~0.081
- 1.581+0.803  2.546+0.599 2.766+0.468  1.542+0.702  0.405+0.367  2.031+0.811 1.331+0.662  0.855+0. 635
DIC 3.637~2.475 2.929~2.068 3.363~1.726 3.500~2.123 2.524~1.645 2.491~1.668 2.472~1.374 2.311~1.311
2.953+0.353  2.462+0.257 2.428+0.551  2.591+0.563  2.132+0.265 2.037+0.309  1.989+0.354  1.878+0.409
- 23.825~5.585 18.68~12.70 21.49~11.923 21.15~13.595 25.06~10.438 21.34~13.128 24.30~12.067 25.23~13.954
16.673+£6.299 16.35+2.379 17.35+3.328  17.76+3.013  18.73+£5.319  17.56+3.189  18.77+4.491  19.86+4.208
" 8.19~7.41  8.330~7.690 8.340~7.680 7.930~7.650 8.810~7.330 8.640~7.770 8.600~7.890 8.590~7.780
P 7.81+0.237  8.050+0.202 8.040+0.190  7.837+0.074  8.138+0.515  8.133+0.292  8.229+0.204  8.326+0.283
DO 10.25~1.390 9.820~6.490 9.380~7.010 9.140~6.920 12.23~1.490 10.95~5.940 13.04~8.270 16.35~8.460

7.248+2.238  8.605+1.065 8.381+0.598  8.308+0.847  7.235+3.532  8.107+1.544  9.735+1.388  10.04+2. 506
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Fig.6 Redundancy analysis of dominant phytoplankton functional groups and related environmental factors
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Table 4 Stepwise multiple regression between abundance of phytoplankton functional groups and

environmental factors in the rivers and reservoirs

() () R’ P

B NO3;(x,), POI (x,) y=0.289x, -0. 256x,+0. 107 0. 163 0.024

D pH(x,), DSi(x,) ¥=0.351x,-0. 329x,-3. 56 0.228 0.002

MP NH;(x,), T(x,), NO3(x;) y=0. 486x,-0. 374x,-0. 361x,-0. 988 0. 144 0.027

B DIC(x,), PO3 (x,) y==0.591x, 0. 199x,+7. 952 0. 448 0. 035

C POI (x,) y=0. 558x,-0. 082 0.312 3.484 4E-7
T(x,), NO3(x,) y=0.423x,-0. 621x,+0. 157 0. 440 0. 000 022

Lo NH:(x,), NO3(x,), T(x;) y=-0.512x, 0. 441x,+0. 244x,-2. 119 0.504 0. 006

P T(x,), PO (x,) y==0. 334x, +0. 310x,-0. 490 0.497 0. 005

S1 T(x,), NO3(x,) y=0.451x,-0. 541x,-0. 204 0. 380 0. 000 017
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Succession of Phytoplankton Functional Groups in the Wujiang River—
reservoir System and Its Environmental Impact Factors Identification

XIAO Jing', WANG Baoli', ZHANG Haitao', SHI Jie', QIU Xiaolong', LIU Taoze’

(1. Institute of Surface—Earth System Science, Tianjin University, Tianjin Key Laboratory of Earth Critical Zone Science
and Sustainable Development in Bohai Rim, Tianjin 300072, China; 2. State Key Laboratory of Environmental
Geochemistry, Institute of Geochemistry, Chinese Academy of Science, Guiyang 550081, China)

Abstract: A dam can block the continuous stream and affect the original ecosystem of the river. In order to understand how the dam
affects the composition of phytoplankton functional groups, water and phytoplankton samples were collected seasonally in streams and
reservoirs on the river to analyze the phytoplankton functional group succession and its relationship with environmental factors. The re-
sults showed that there were 6 species in the river ecosystem whose occurrent frequency were more than 20% and their dominated func-
tional groups were B\MP, while there were 11 species in reservoir ecosystems whose occurrent frequency were more than 20% and their
functional group compositions showed significant spatial heterogeneity, the S1\D was the predominant functional group in the Hongfeng-
hu reservoir, the B\C was dominant functional group in the Pingzhai reservoir, and the B\D\P\Lo was the dominate functional group
in Yinzidu and Puding reservoirs. The redundancy analysis ( RDA) combined with the stepwise multiple linear regression analysis
showed that nutrients had no significant effect on the composition of phytoplankton functional group in the river ecosystems. However,
the dynamic changes of phytoplankton functional group in reservoirs were mainly affected by temperature, DIC, NO3, and PO}". The
study also found that the abundance of dominant functional group correlated significantly negatively with NOj in the Hongfenghu reser-
voir but with DIC and PO} in other three reservoirs on the Sanchahe river.

Key words: damming; reservoir; phytoplankton functional groups; environmental factors; Wujiang River



