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Spatio-temporal distribution of phytoplankton and environmental factors in the north part
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Abstract; Lake Gehu is a representative shallow lake located in the downstream of Yangize River in China. To identify the phyto-
plankton community distribution after its treatment, a survey was conducted on the phytoplanktonic community and environmental
factors in its north part from January to December in 2013. According to the survey, there were altogether seven phylum, fourty-
three genus and sixty-one species of phytoplankton, mainly with Scenedesmus and Cyclotella in spring and winter, Microcystis and
Melosira granulata in summer and autumn. The maximum phytoplankton biomass during sampling period was 90. 6 mg/L in Au-
gust, mainly with Microcystis aeruginosa. The average density of phytoplankton showed a decreasing trend from west to east, with
lower vegetation coverage in the open water area. The environmental factor analysis indicated that total nitrogen, total phosphorus
and water temperature were key factors that influence the phytoplanktonic density and biomass in this area. Comparing with the av-
erage biomass in the water chestnut area and reed area with that in the untreated open water area in the same month, we found that
the water chestnut area decreased with the range of 72.7% —91.1% , and 63.9% —83.7% in the reed area. In August and Sep-

tember when algal bloom occurred in the open water area, the biomass in the chestnut area and in the reed area was only 14.6%
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and 30.3% of that in the water area, respectively.

Keywords: Lake Gehu; phytoplankton; community structure; spatial and temporal distribution; environmental factors

PRIV S WA K v p 2 BRI 7 3, ) BE A SERR PR, JEEA A AR 454 ) B X
WR PRI AR AU AR 1, B SR I3 rh 45 Rl DR 3R 4 S W) 7 7 A5 R 14 ) P 24 A A A, AR T A A 2
Al BB S A 25 R G R TR b T S Sk B S P U 1 P S A A B RV 4 SRR A, 43
HrRIPEA K R ) 7R I3 94 B T A v B A 2 A B N SR X

TR (31°35'N, 119°48'E) Jy KW L liFK 25,1998 4R LI 4247 90% LA b7 5 4 RAF 8K A= A9, WA
HAT BRI A ERETT . T 2 4R LK, B 91 B DX Al A 77 ) e e e Al A e g e,
HEAT T B Tl K AR A 355 9 7K s o, 3 =22 90 A T o 5 TR RO AR K, % 5 Al AT I P
R BB SR BRI 22, SO W DOK R R B SR RERE H A5 I, 1A AR S R 40 HOB a5 1999 4F 5 F= 4%
S A A 8 T 7K s KA 5 B0 W /K AR RO T AR 2K, 22 2009 4R 5 1 3 4y 1k A W0 K AR B © B AR I
T, AEERIIIX TE N, KB 45 V 26, A S R G LR R+ IR O TR

2010 AFA7 SR I 188 15 A= 25 ZR GEaB AL ANK i 8 IR A T U E L B X Jg 17 R MU Fy B3 T AR,
B B < AT e R I DR ¥ KR A WL R K A A R A K
R A A S I BT B E SR T E s RN IR E S SRR S B 20 0 AR
A BB S AT B K B A BORAE 1 AR OCHFSE , 1T AIE 5 W) MK A A 0 o i 37 Ui L 00 R 9 k28 A L
& R K SRR AL S BRI B ) 22 B 20 7 S L PP IR SR, Sy H G i HoK N AR S8 2
TAERMIES%.

1 HARFE

1.1 AT
KA TR A5 DL 1 AT ST A MOK BRI T 6 -RoBE A K A MR X 3 3
ASRREA(HEAE 52 SRR DC AR 1 IR BE0) . SRBEIIFL 2013 48 1— 12 1, 494 1 K.

P
i+
i 0
B

31.68°

31.67°

31.66°

119.82° 119.84° 119.86°
P 1 TR L A DR AE

Fig. 1 Sampling sites in the north part of Lake Gehu
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Tab. 1 Specie numbers, density and dominant species of phytoplankton in the north part of Lake Gehu

12 A REULBI/% BEETER/ ( x 10° cells/L)  FERHFD

MG % 3 ( Microcystis aeruginosa ) . 7K # 13 8% 3 ( Micro-
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Tab.2 The dominant species, the frequency and average density of phytoplankton
in the north part of Lake Gehu in 2013
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AR 88.9 22.1
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3 66.7 127.4
11 VY EE 50 17.3
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Fig. 2 Biomass variation of phytoplankton in different fry 41y ﬁ?”yﬁﬁﬁy\mi%ii i, 22 B 45 BOT th 22 1
lake areas in the north part of Lake Gehu IR ERAETS R ERIKE.
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Fig.3 Annual changes of TN and TP concentrations in different lake areas in the north part of Lake Gehu
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Tab. 3 The phytoplankton diversity indexes in the north part of Lake Gehu in May, 2013

TR 1* 2* 3* 4* 5* 6* MBI X X
H' 2.35 2.28 2.20 1.89 1.90 1.84 2.61 2.67 2.2
D 3.90 3.70 2.64 2.34 2.60 2.40 3.49 2.86 3.08
J 0.76 0.73 0.89 0.91 0.79 0.80 0.87 0.91 0.89
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Tab. 4 Pearson correlations between phytoplankton density and environmental factors
in the north part of Lake Gehu

W T TRIFAE ) %5 B pH K ik TN TDN TP TDP
T UAT ) 1.000 - - — - — -
pH 0.635** 1.000 — - — — —
KR 0.593 ** 0.360 1.000 — — - —
TN -0.670* -0.429 -0.646* 1.000 — — -
TDN 0.218 ** -0.551 -0.684* 0.962 ** 1..000 — —
TP 0.218** -0.458 0.424 -0.055 0.068 1.000 —

TDP 0.195 -0.432 0.143 0.036 0.177 0.912** 1.000

# FRLEAMR, P <0.05; # = FR il B F MK, P <0.01.
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I K. BIFST T X PR 3R LR e A 24 0 A T AR Y 27% 254, B3R X N 3R TR AR 4 B A5 B A 3L
sl
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Tab.5 Comparison of phytoplankton diversity indexes in the north part of Lake Gehu between 2009 and 2013

ZREHEFE R 2009 4FJLHFIX 2013 AEJEER K X 2013 AEJLEAE B IX
H 1.655 1.81 2.25
D 1.98 2.27 2.79
J 0.46 0.55 0.61
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T ELA RS T, I LR R U AL B R 7 A 1 387 A 0 TR A BF 5 e W, 22 A 2 K AR A B B A
REAT S 0 S R A AR . 3T 3 DO/ X 30 A 35 25 0 8 s DX G803 A 3l 0 1 R 34, 35 1y o
FEIX TN ¥ BE FLAT LK IX R 68.9% TP HeJEE T [ 49. 6% , 3 A IR IX. A 460 L 5 Tzt it I T AR P AL IX
I ELBIHE DX I A R ARG B BE 8 4R i (P <0..05) , eSS BE I T e, SRR RS BOW R RS 17738 28 M
FiRELTE T WK ST AR AR 2K T A i AR AR 28R AEURIE S0 5 UL AE ) DX TN TP 9 82 ) 5
By, 33055 DATEAIF S rh R 3 A iy A T K A B RS R AN 2, 3T T B A IR S 2 A 1 AR X
BT AL ER XIS e AW AL, HOAR PR i oA 8 I R W B i , T K A A X R0 RS RE 0 A B, i AT i
LA R e v

T HE 2009 AL X A4 BV BTV I UK X TN i BE R R 36. 1% , TP # TR B 59. 9% 5 41
WL X TN YR TR 68. 9% TP ¥R BE T [ 71.2% (3£ 6) , ALFIAICR 035

# 6 2009 AFF1 2013 47 WAL AR DA R BE LA
Tab. 6 Comparison of nitrogen and phosphorus concentrations between 2009 and 2013
in the north part of Lake Gehu

BRI 2009—2010 4 2013 4ER{K X 2013 AFME WA T X
TN/ (mg/L) 4.19(4 V%) 3.24( V) 2.94(5 V)
TP/ (mg/L) 0.24(4 V) 0.14( M%) 0.08( T2%)
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2) JEERIXER GBS 1T N AR A FRIE IR T, 2K A Hh o TR R R ol AT 11 Ak i) 2R R A B0, D R
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