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Spatio-temporal variation in phytoplankton community and its influencing factors in Dan-
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Abstract: In order to explore the spatiotemporal variations in phytoplankton community and its influencing factors in Danjiangkou
Reservoir, we conducted a one-year survey from May 2014 to April 2015. Sixty-six species, including 38 genera, 21 families and 7
phyla, were identified in the survey. The average biomass of phytoplankton is 0.35 mg/L, while the average density is 9.08x 107
cells/L. Dominant species are Fragilaria spp., Cyclotella spp., Melosira spp., and Scenedesmus spp.. Fragilaria spp. is the most
dominant specie, and its average biomass is 0.089 mg/L, making up 25.43% of total biomass. In recent years, high level of nutri-
ent may be the main cause of increasement in Fragilaria biomass in Danjiangkou Reservoir. Chlorophyta and cyanobacteria bloomed
in summer, while diatom dominated in spring, autumn and winter. Total phytoplankton biomass in Han Reservoir is greater than
that of Dan Reservoir. There were significant differences in phytoplankton composition between these two reservoirs. The dominant
phylum of Dan Reservoir is Bacillariophyta, while the dominant phylum of Han Reservoir is Chlorophyta. There was significant cor-
relation of the phytoplankton biomass with phosphorus, pH and dissolved oxygen, respectively. RDA analysis showed that the major
environmental factors affecting phytoplankton community were dissolved oxygen, pH, phosphorus and temperature. For preventing
the algae blooms, strict measures should be taken to control the input of exogenous nutrient especially phosphorus. This study pro-
vides scientific basis for water quality improvement and control of eutrophication at Danjiangkou Reservoir.
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Fig.1 Distribution of sampling sites at Danjiangkou Reservoir
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Tab.2 Average and standard error of physical and chemical parameters at Danjiangkou Reservoir

Bk N FHLEX DULEX SR

CODy;,/ (mg/L) 2.018+0.294 1.886+0.440 1.963+0.254
WT/C 17.315+8.697 17.595+8.444 17.432+8.630
SD/m 2.913+0.565 3.518+0.707 3.165+0.369
pH {H 8.020+0.610 8.225+0.655 8.105+0.735
DO/ (mg/L) 9.800+3.600 10.600+3.700 10.133+4.050
TP/ (mg/L) 0.03720.009 0.042+0.008 0.039+0.008
TDP/(mg/L) 0.01620.005 0.018+0.007 0.017+0.007
TN/ (mg/L) 1.290+0.430 1.640+0.240 1.4360.510
TDN/ (mg/L) 0.610+0.103 0.747+0.097 0.667+0.110
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Fig.2 Seasonal variation of phytoplankton biomass in Danjiangkou Reservoir
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Fig.3 Seasonal variations in different phyla of phytoplankton in Danjiangkou Reservoir
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Fig.4 Spatial distribution of different phyla of phytoplankton in Danjiangkou Reservoir
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Tab.3 Correlation matrix of phytoplankton biomass and environmental indicators in Danjiangkou Reservoir

Y WT SD pH DO TN TDN TP TDP CODy,
G/ 1
WT 0.337 1
SD -0.322 -0.157 1
pH 0.776*  0.307  -0.192 1
DO 0.574*  0.503  -0.217 0.805 1
TN -0.240  -0.481 0.570* -0.433  -0.481 1
TDN -0.443  -0.425 0.185  -0.464  -0.319 0.478 1
TP 0.659*  0.417 0.280 0.623*  0.761** 0.010 -0.534* 1
TDP 0.485  -0.122 0.215 0.438 0.356 0.087 0.013 0.609* 1
CODy, 0.097  -0.039  -0.139 0.298 0.087  -0.547* -0.064  -0.068 0.337 1

# FeRMEMEIKEN 0.05( B2, == Fom EMEKFEN 0.01(HEE).

2.5 MR EMERERTFHXR

PEBEAE YR IT (5 BT 5% I TR IAAE ) MEAT 36 /N IR 35 | AR o A R BT 8 8 ( IR 39 | 4.87% , 2
I 5% , WA T20H1) 55 9 IR (WT ., SD .pH DO TN, TDN TP \TDP #il COD,,, ) #:4T RDA 234, FRilf
TS5 RDA (AT 45 R WoR 26 1 HEPRORSE 2 HEP AlRAAE (B 53 32 0.702 F1 0.063, Wil 23148 5 H 43 %
fERE T IRBAE Y 76.5% MRBE T IR S IRBEZ I R AY 98.5% , £ W 5 FIRIHEY S 9 I EEAS B (R AF
TEREARCH: (R 4). Hi R EENH T2 pH H, R 1T 8RR 31.65% , HkJ& TP (26.20% ) DO
(17.73%) .TDP(7.52% ) .TDN(5.21% ) \WT(3.96% ) .SD (3.38% ) .TN(1.92% ) F1 COD,, (1.53% ).
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Tab.4 The correlation relationship between phytoplankton and environmental factors

Giiti A1 M2 M3 Hih 4
FRAEAE 0.702 0.063 0.008 0.004
Y- PREE R A ek 0.875 0.968 0.984 0.814
Fit = EdRE 70.2% 76.5% 77.3% 77.7%
R ZYR - X R 90.3% 98.5% 99.5% 100%

RDA 3 s, AT S a5 pH {5 TP ¥ EE A DO W FE L IEAR K, 15 SD S W AR, 55 WT,
TDN ¥R JE 'TDP ¥ FE AT COD,,, R IEAHSE ;/NA B AW HES COD,,, (DO VR  pH (AT TP ¥R IEASE, 5 TN
WP B AAEE | 5 SD AHSEMEAR B35 BLAE R YR S TP YR S W IE A 56 B AR B/ R RS DO WRIEM
pH (B 5L IE ARG ; Mt A i R AR 8 2k i 5 WT S 5 IR ARG, 5 DO MR BE AN pH (ARG ME R B 3. Bk
SRUL, BERETT (WEFFEE NEREE TAEEE) B S DO WRIE pH {HAN TP M (ARG M: 3%, e 38 1] (e L o
#E) YRS WT BB EIEHE(ES).

3 it

1) FHL FUKEFRIAAE YA B 00 ZE 5 AL, RO A R ak il B B ok B R Kk
KR I REEE ] FHT KR IR ], A b R R 62.85% SR 1 AR i A
Y 21.55% , W5 w1 1A 0 BRI R 7.99% , HorR SR T T AN S BUE S T TSR e . A 1958 AR
F| 2015 4, /K 7 WA WD AR TR 98 20 7 P A i Tl i — S i UK 2
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Fig.5 RDA double sequence diagram analysis of species and the environment variables

(S1: Fragilaria, S2; Cyclotella, S3: Melosira, S4: Scenedesmus, S5 Qocystis)
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