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Abstract: Phytoplankton is one of the major primary producers in aquatic ecosystems, and plays a critical role in the
normal functioning of aquatic ecosystems by providing material and energy. Changes in the aquatic ecological environment
can affect phytoplankton abundance and community structure, leading to the occurrence of harmful algal blooms. In this
study, the trends in temporal variation and seasonal characteristics of nutrient concentrations ( including total nitrogen,
ammonium, nitrate, and total phosphorus ), phytoplankton abundance ( including Cyanophyta, Chlorophyta,
Bacillariophyta, etc.) , as well as phytoplankton community structure were analyzed, using continuous monthly monitoring
data of four sampling sites located in Zhushan Bay and West Coast of Lake Taihu between 2003 and 2012. Relationships

between phytoplankton abundance and water temperature coupled with nitrogen and phosphorus were evaluated
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simultaneously. The results showed that the concentrations of nitrogen and phosphorous generally decreased during the ten
years ; this was particularly apparent for the concentrations of total nitrogen (from 7.30 mg/L to 4.25 mg/L.) and ammonium
(from 4.19 mg/L to 0.81 mg/L) at Zhushan Bay, and nitrate concentration (from 2.01 mg/L to 0.75 mg/1.) at West Coast
of Lake Taihu. In contrast, phytoplankton abundance generally increased, with the maximum annual phytoplankton
abundance of 5293.2 x 10* cells/L and 3802.8 X 10" cells/L observed in 2012, at Zhushan Bay and West Coast of Lake
Taihu, respectively. Cyanobacteria became the absolutely dominant species, constituting 90.4% and 87.5% of the total
phytoplankton community in 2012 at Zhushan Bay and West Coast of Lake Taihu, respectively. Additionally, nitrogen
concentrations were higher in spring and winter than in the other two seasons, whereas total phosphorous concentrations and
phytoplankton abundance showed the opposite seasonal trends. Pearson’s correlation analysis indicated that cyanobacterial
abundance and its percentage in the total phytoplankton community were positively correlated with water temperature (r=
0.474, P < 0.01), and negatively correlated with ammonium concentration (r=-0.432, P < 0.01) and TN/TP ratio (r=
-0.450, P < 0.01). Under the effects of both temperature and nutrient structure, gradual cyanobacterial blooms occurred
earlier but disappeared later, thus, leading to the increased duration of cyanobacterial blooms in Zhushan Bay and West
Coast of Lake Taihu during 2003—2012. With the increased deleterious effects of global warming, more stringent nitrogen
and phosphorus limiting thresholds are required to control cyanobacterial blooms in Lake Taihu. Furthermore, phosphorus

remains the critical nutrient that must be controlled in the heavily polluted northwestern Lake Taihu.

Key Words: phytoplankton; cyanobacteria; nitrogen; phosphorous; water temperature

PEWERINE K A= 25 R G E AN AR 78 2 — T U i 65V RPRE TS AL e A A B, AT T i
BYIMBE I, KA RS RGN IER BT R E B XEEAERY IR RIS S5 2K R AL A
TH AT AR OGS R B IR ST S R S AR IO A 2 S R R T AR A A 4G A
WAL W RRK NI WA R V& T B DL MR 6 PR S5 A A 1 35 107 PR B A 3 2 T
REASHUEAERETS T S AR IU 3, R AT LR R 2K REEIE UK, ARk A 5K A K 2 B K
A ERTE R R AT AN — KA B e ik, 1 v SR AR S AR 70T L, 3 JSCi A3 ) B2 U I, e 4
G, IR M i P 0 JU2 BRI 77 T R M A 25 O B i B I A 0 5 KRR e i R e T, 5 DR K o U
A5 TR, SR Hk 240 B P 2 3% 1 R O™ 5 R K AR B 9 A7, T X A IR T K 22 A BUsU

LR, BN A b2 0 DA R SRR S B KM s 8 R A i K AR 1 20 N JF 7 e At T 1
RAFHIRITFE A R B A W8 SR 2 5 DR Ui AR M BT A A T B K R IR DG 2R PRI B2 K
F G IR A R o SR IR A DR 7, Wl B8 08 e 8 7 o D AL 0 R 9 TR PP iR A S L, 3
EHEREHR A A AT TR 2K A i i I i A K 2 B AR R R A R R
W PR ARG 2 R A A T D 3R IR BE 1Y) LTS B0 B O P 3 | PO R B B ok A
30 4F LK, ARZ WA S TR MUK BRI 6 B, AT G 06 45 BB 2 R 8 FR K I B — e R
RREL T RS K AR 20 H 25 7™ 8 JF R IR RE K AR RRSL R AR A, IR T E A EE 112
KRR

AT R 22 3 i K PR BRAL 5 P2 T AL 0 K508, 38T 2003—2012 4R [RR WK U SR 3R R T
TPAEL) 2 15 S 2H R A A U , ) W 7 i A ) 3 AR A e AR B A5 AR AR R il B S i PR 3R g T [l 25 7
MBI : (1) SRR AR TE—ERERE F52M 1 IR R PR 77 A PR BERCR 7 (2) AR FREh 2 i R s A 45
W SE AR PN ZE G S A e 2L B

1 R

L1 AR5 X i
IRWAL THIT = A PO XS ORI i b MBS VTR VLA ZRIE TR BN, PU % K%

http ; //www.ecologica.cn



134 A AR X 2003—2012 4F [ WAk KL L i Ui ke ) S 2R (Lt o i 3

AU TEH , Tt A 1 AL 36500 km® , J& WV AAGH 2 XU e X, PUZ 4301 K 231, SR o, Rk sk 1 AR 2338
km? , e KKK 2.6 m, SEX7KIR 1.9 m, S B () S I v K WA A, A T53RT 300 8 245 v e 9 IX P A 7 1) 19 JE 5 Tl
DX AR M BRI BT X (5 AR T A 19 83% , 1 IRT Vi A vh 72 IX R R S BT N M b X L

HRAE AWK FREERRAE LR 4322 LW AR ST 0 X R R PO R X | R TR i X RAR R iy
FEIX 8 AN, e A2 1L A PG SV et DX AN I DXL I 3 T ARl 3k, ¥ TR 22, AB/K B B AT e i
SR, R R A K BRI A K
1.2 B

TR T 2003—2012 45 8] A% 111 38 A1 PG 3500 2 X
PN X 3 4 AW (L 1) SRR BB S kb 07
TRz A WO Forh U S SR b HR b e i
A(TN) &SR (NH,-N) B IR £R A (NO,-N) HLE
(TP) s TR Y0 F8 b5 AL 35 = J3 R0 2 BE A B2 AE . FE S
KA TRA A thiefT, Sl ;0K 28000 @ 4L
DAV U 5 K U 5 4 A AL SR K 28 R FEK R 0.5 m Ab
IKEE 3 R SRS IGE 1 L KBRS R ARAE 5 R
RS E T AR E SRR I e, ST HC 1 LOKERER
A 15 mL 855 [QR 12 PRIEAE D) , 4 o] 500 25
48 h a4 2 100 mL I TPRUF M S . B
O TS B O [ AR EREA T, RS2 A4 i B i M1 ABENLHE
/"\HE TN & N 03-N , 7k 1%@2_&1 ,% @2 Jinli ﬁ'f; E {jg‘{}”ﬂ /_\HE NH3—N ’ Fig.1 The distribution of sampling sites in Lake Taihu
FARR Y T I E TP, PRI RIS 2 IO [
RAKBER ) IRl A= P L ) A ER K A= L) VO HEAT vk 4R b 4 51 5 BEAILER 0.1 mL Jil A 20
mmx20 mm FEOHE P BT 05 R R T IR R T B R R R
1.3 kbt

SERHEIR ST HE Excel "R SE 8, WA DX PN U 55 SR SR VR 52 N VR WA A 40 =F 88 Az 180 DX PN 45 WA 00 et ) -3
B, ARSI AL, B E IR 5 ROR i = B F (3—S ) (H (6—8 J1) Bk (9—11
H) & (12—2 A4 ANFT NS H F3E , 4T 3280 24845 H F-21H, R SPSS Statistics 22.0 X 77 iF
M R R EREE R UEAT AR S8 , 23 Ml K =S D R0 4% A0 B 10 0 AL 15 2500 A, AN A2 1E 2500 A3 Y
AT Log(X+1) #edl

2 #R

2.1 ABFEFREWREEZAL

2003—2012 4F2% L PG B 0T 1 X AU SR v FE AR AL 18] 2 B o VAR 1 251l TN YR 2 R4 2R
T EMENES, H 10 FRF B Rk A D0ZE TN WY B3 N, 405 th 2003 4519 8.54 .5.04.5.83 mg/L
F18.52 mg/L FREZR 2012 4EAY 5.92 .2.59 2.74 mg/L F15.75 mg/L, 4E¥) TN ¥eJE [ 2004 4EAY 7.30 mg/L T
[ 2 2000 419 4.28 mg/L, 5 AR EE . 2211191 NH,-N Al NO,-N ¥ & () 2= 128 fb #4345 TN M 1A, 10 4E
(] 45 277 S A 45) NH,-N VR EE Y B35 R R, (HJ2 NOL-N R BEHIA BT BT, THLA £ IR i NH,-N B A8
S NO;-N, PUFEBHT X TN \NH,-N H1 NO,-N ¥ B 2= 1 AR fLRHE 522 1L S B IE A S T REKENE
P AP R X AL AL S IRA LA NO,-N iy F, 10 4 [B] PG #BV f52 IX 4 2205 S AFE 4 TN L NH,-N i B SR
WA TR, 2 2012 4F TN Al NH,-N 4E349% B2 43501 T R 2= 2.27 mg/L 1 0.32 mg/L; [E B}, 44 245 M4 NO,-N
e BE BR B 25 R R, NO,-N AES9R 1 2003 4E 19 1.66 mg/L FFEE 2012 4Ef% 0.75 mg/L, 1) TP e F 2

http ; //www.ecologica.cn



4 A E = 39 %

D AF EEF EHF O4F O 47
2 13 PR X

THRR LA BESH BR
Ammonium/(mg/L) Total nitrogen/(mg/L)

Nitrate/(mg/L)

R
Total phosphorus/(mg/L)

°
g
«
&
[=9
=
|
Z
=
N T v o - 0 o O @ — Ao
S S 8 S o & & = = —
o o O o o o o o o o
(o N o BEN o BN S I o RN o BN & D o BN o BN |
AEAfy Year

B2 2003—2012 E£EHMEREEREHEFRLTL
Fig.2 Variations of nitrogen and phosphorous nutrients in Zhushan Bay and West Coast of Lake Taihu during 2003—2012
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Fig.3 Variations of phytoplankton abundances in Zhushan Bay and West Coast of Lake Taihu during 2003—2012
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Table 1 Correlations between phytoplankton abundances and environmental factors (n=445)
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Fig.5 Annual variations of water temperature during 2003—2012 and its relation with cyanobacterial abundance
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