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Fig. 1 Spatial distribution of surveyed reservoirs
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Tab. 1 Seasonal variations of environmental factors in studied reservoirs (Mean+SD)

5% Kl F-Parameter B Unit X Z=Summer == Autumn 4-ZEWinter #Z=Spring 424F Annual data
WT C 30.9+1.2 17.5¢1.4 14.1£1.0 26.5£2.6 22.447.0
Chl.a ng/L 49.7+38.3 43.2+50.8 56.9+46.2 18.3£15.5 42,7442 .4
SD cm 80.8+£71.9 132.1£94.3 80.9+22.0 84.6+19.5 95.2+66.0
pH — 8.7+0.5 7.7+0.5 8.3+0.3 8.6+0.4 8.3+0.6

ORP mv 91423 —55+21 —-89+18 -100+19 —83+27
DO mg/L 9.42+2.15 4.80+0.40 6.19+1.82 8.20+3.28 7.0+£2.6
TN mg/L 1.27+0.49 3.39+0.92 6.52+0.64 1.86+0.63 3.21+2.14
NH, mg/L 0.046+0.087 0.627+0.733 0.211+0.499 0.033+0.029 0.233+0.505
NO; mg/L 0.44+0.38 0.598+0.450 0.89+0.48 1.78+0.55 0.89+0.68
NO, mg/L 0.035+0.055 0.026+0.024 0.098+0.194 0.042+0.112 0.049+0.115
TP mg/L 0.198+0.179 0.176+0.254 0.896+0.533 0.068+0.055 0.331+0.443
PO, mg/L 0.008+0.012 0.098+0.210 0.088+0.167 0.026+0.044 0.055+0.140
CODyy mg/L 5.1£1.4 4.0+£1.6 6.8£2.3 2.0£1.3 4.6+2.4
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Tab. 2 Functional classification of phytoplankton in studied reservoirs
[T Ml 3R FY/ )& Representative species LhReRF L B {EHabitat characteristics R LY
Number Functional group P P >
1 S1 V-8 22 38 Planktolyngbya spp. 1A f 27 ¥ Ei]‘?f‘-‘iﬂﬂ(%, Xt R EUR, EERE S E 0.533
Pseudanabaena limnetica W TR I :
2 Tc B35 Oscillatoria spp. ¥ B ¥ 22 B Lyngbya B E IR R 1K AR B SRR R R 2 I B ] 0.073
circumcreta b :
3 Sy 5 M i #E Rhabdogloea smithii S B A
HE A5 Cylindrospermopsis spp. i B ) TR A5 7K A 0.059
4 S2 INJRSK B Raphidiopsis spp. Y HEFESpirulina spp.  IRIRMI. ¥R, BN IK A 0.026
5 Lo T2 Merismopedia spp. E¥K# Coelosphaerium sp.
tEREE Chroococcus spp.
WRERFEE Gomphosphaeria sp. X JE % Amphora sp. FEFFMEEERM, Krh R KE &K 0.026
% Wi Peridinium spp. i ME| :
£ ¥ ¥ Ceratium hirundinella .22 ¥ 3 Peridiniopsis
spp.
6 J TR Chodatella spp. 4% 5 #: Pediastrum spp.
W Scenedesmus spp.
% 1B Golenkinia spp. -7 ¥ Crucigenia spp. REK. mEFRIEAOK (B — % E 0.020
VU 2 ¥ Tetrastrum spp. BARKIL) :
LRI Actinastrum sp. VU # Tetraedron spp.
75 B ¥ Coelastrum spp.
7 X2 VU8 Carteria sp. £ MU #E Pyramimonas spp.
A B Chlamydomonas spp.
T3 Preromonas spp. ¥ & i Chroomonas spp. e e g 7| R R S T f 9
{jéﬂ:?%aéKephyrion sp. FROE IR A ) o R B TR R AR KK AR 0.014
Er${E 3 Ochromonas spp. /INa: 38 Chrysochromulina
parva
8 X1 5B Monoraphidium spp. 5 #Schroederia spp.
£F Ue B Ankistrodesmus spp. BE R R IR A KO iR 0.010
/NERIEE Chlorella spp.
9 HI1 L1 VB Anabaenopsis spp. W42 TEAphanizomenon v sz ey 1 gesny I\ g e A
spp. Ll S Anabaena spp. BN, A RIS, BRI 0.007
10 P 1 B Staurastrum spp. BT H # Closteriopsis
Spp.
B 1 B Closterium spp. TR R B T TR IR KK A 0.005
WAt #EFragilaria spp. WibLiA 5 Aulacoseira
granulata
11 F W R Dictyosphaerium spp. YN EE#: Qocystis spp.
EREFEJESphaerocystis sp.
W B Micractinium sp. Wi BKirchneriella spp. TPl EIRM, BI5I00. TERUKER KW 0.005
7 #Selenastrum sp.
& I 5 Nephrocytium sp. WK Treubaria sp.
12 C Mg J& /NREE Cyclotella meneghiniana EEFRB/N PR, T EISR 0.004
13 Yoo ECnpiomonas sop SRS Gymnodinium a6 45 K K A 0.004
14 K KA Aphanothece spp. BaBRBEAphanocapsa spp. B IEWIRF 5B KR KK 0.003
15 M T EE#E Microcystis spp. BE SRR E RN P AR 0.001
16 B VRS T Aulacoseira islandica 3 KR\ VE 5 s 3 g S P=r
Anlacoseira italica o SR B NS, T E LR 0.000
17 D ZE B #ENitzschia spp. &1 A #Synedra spp. TATRAE P RV R 7K Ak 0.000
18 E fu 5% 5 Mallomonas sp. HE3E#Dinobryon spp. FEFRAN KA ECE JE B FRYE  0.000
- e T LN T TS 975 01T Ak S A2
19 G ZFERE Eudorina elegans SKFEPandorina morum %Ej@% AN SR TR A K T 0.000
20 MP JH 48T Eunotia sp. ZRSIRZEF B Nitzschia sigmoidea
YR J¥#E Cocconeis spp.
o e YA 2 42 T B ok S
W25 5 Cymbella spp. Hi5E#Achnanthes spp. ;E S BBEAN TP R Kb 0.000
S 3 Gomphonema spp.
S EENavicula spp.
HAE2— 3% 22 8 5 24 % S ik V!
21 N SESE Cosmarium spp. @)%g_z 3 miEE S E P B KA R 0.000
=
22 T —— . - ; FRELR G2, SOV BR S T, 22
BB Quadrigula sp. ¥4 1R B Mougeotia sp. GO AR K 0.000
23 Wi HLEEGonium sp. iR Phacus spp. - , SN X
EIL I Lepocinelis sp. PP WA I S5 K b A BLR s
S TE R K A4 :
¥R Euglena spp.
24 W2 FEMLIE Trachelomonas spp. o R E R ALRYE, Bl S KTE 0.000
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W342.70x10%, 5.36x107. 1.97x10"F11.91x10 cells/
L, W4 F M S FEEMIS5.0% 87.8%-
82.1%7190.5%.
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Fig.2 Dominance index, frequency and abundance of phytoplankton functional groups in studied reservoirs
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Fig. 3 Dominance index, frequency and abundance of phytoplankton functional groups for each season
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Fig. 6 RDA analysis of phytoplankton functional groups in different seasons in studied reservoirs
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SEASONAL SUCCESSION OF PHYTOPLANKTON FUNCTIONAL GROUPS AND
ITS DRIVING FACTORS IN RESERVOIRS IN HILLY
REGIONS OF SICHUAN PROVINCE

2

TAO Min"’, YUE Xing-Jian"’, LUO Jia-Lin', GUO Tao', WANG Yong-Ming"’, LIU Guo' and LI Bin"

(1. School of Life Sciences, Neijiang Normal University, Neijiang 641112, China; 2. Conservation and Utilization of Fishes
Resources in the Upper Reaches of the Yangtze River, Key Laboratory of Sichuan Province, Neijiang 641112, China)

Abstract: The community structure and succession of phytoplankton are strongly related to water quality and affects
the structure, function and utilization of aquatic ecosystem, especially in reservoirs. Seasonal annual surveys on 10 ty-
pical reservoirs in hilly regions of Sichuan Province were conducted from 2016 to 2017, with the aim to explore the annual
changes, succession rules and influencing factors of phytoplankton community structure in this area. Phytoplankton
functional classification and redundancy analysis were used. 24 phytoplankton functional groups were identified in
total, which are dominated by the 6 groups of S1, T¢, Sy, S2, Lo and J. Furthermore, the seasonal succession patterns
for the dominant functional groups of phytoplankton in investigated reservoirs were identified as follows:
S1+Tc+Sny+Lo*S2 in summer, S1+S2+J+Sy+X1+Lo+X2 in autumn, S1+X2+C+X1+J+Y in winter and
S1+Sy+tH1+J+X1+X2 in spring. The results showed that the phytoplankton is always dominated by filamentous cya-
nobacteria whose composition changed from season to season. The formation and breaking of reservoir stratification,
changes of light intensity, grazing intensity and nutrient level in water in different seasons led to the fluctuation of
phytoplankton functional groups. Redundancy analysis indicated that water temperature, total nitrogen, total phospho-
rus, ammonia nitrogen, Nitrate nitrogen, permanganate index and Secchi depth were the main environmental factors
that influencing the functional groups. Although the filamentous cyanobacteria were seasonally different in terms of its
dominant species, its abundance increased with the increase of nutrient level and water temperature. In order to ensure
the safety of life and production in this area, it is recommended that the water quality of the reservoirs should be effec-
tively managed and immediately repaired to prevent the explosive proliferation of filamentous cyanobacteria under the
dual promotion of high nutritional level and global warming.

Key words: Hilly regions; Small and medium-sized reservoirs; Phytoplankton functional groups; Succession;
Environmental factors
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