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Abstract: The long-term variation of nutrients and phytoplankton chlorophyll-a ( Chl.a) concentrations in northern Lake Taihu, a
large shallow eutrophic lake, were characterized using the monthly monitoring data in northern 14 sites during 2005 to 2017. The
relationships between Chl.a and nutrients, as well as hydrological and climatic factors were analyzed to identify the key driving fac-
tors of Chl.a and nutrients variations. The results showed that average Chl.a concentration significantly increased since 2015, espe-
cially during the key cyanobacteria bloom period of May to July. Total nitrogen (TN) , dissolved total nitrogen (DTN) and ammo-
nia concentrations in northern Lake Taihu showed a significant decreasing trend since 2005. The growth of cyanobacteria appeared
nitrogen-limit phenomenon during early summer bloom season in recent years. While total phosphorus (TP ) and dissolved total
phosphorus ( DTP) did not show significant decreasing trend in recent years, partly owing to the internal phosphorus supply stimu-
lated by algal bloom in summer. Moreover, the TP and DTP even showed increasing trend in recent 3 years, with higher fluctuation
than the past 10 years. Spatially, northwestern Lake Taihu region showed significant higher nutrient and Chl.a concentrations than

those in Meiliang Bay, Gonghu Bay and central lake. It appeared a homogenization trend of nutrients among Meiliang Bay, Gonghu
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Bay and central lake. Statistical analysis showed that Chl.a significantly positive related to particulate nitrogen, particulate phos-
phorus, TP and permanganate index, but negatively related to dissolved nitrogen. And Chl.a concentration during May to July sig-
nificantly positive related to daily accumulated water temperature, total precipitation during January to June, and to annual average
water level of the lake. The research indicated that hydrological and climatic factors played more important roles than nutrients in
the long-term variation of phytoplankton biomass and cyanobacteria bloom intensity, partly because the nutrients concentrations
were still relatively sufficient for phytoplankton growth. Consequently, much more nutrients reduction in the catchment, include ni-
trogen and phosphorus, were need in future to ultimately control the cyanobacteria bloom in Lake Taihu.
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Fig.1 Sampling sites of monthly water quality monitoring in northern Lake Taihu

1.2 kRS ®

R AT [0 5200 23 I S B BEA T 25 4 AR I 52 A A BE. FErhr, Chl.a i B2 G2 2 N 205 45 e o ) 0 £ i
W AMEORREE ™ He il 650 nm Al 750 nm (85 UV-2450 BLp L) . Chla J5E I, AR 47
mm [ GF/F J{RELT AEE N (Whatman 23 7], fL4229 0.7 ) ReiF it R B 1 R U8 T 10 ml
TR N, BEE URIRAF 24 h L. IRERT, ZERECIREE T, A 90% fAA £ Bt IR 4 BB i L 1Y
@R, PO GF/C B 2r ey (Whatman 23 7], fLA22) 1.2 pm) i385, 70 YEOLEE R IIE

KA TN B (TP) e B2 E I, K R AR ST, 23 BOKAE 25 ml SEAT ZACRE T i Ak B
1, TN TP AL 1 UKL RIR AR TEALER T P ) R BRI . 3 P L (DTN 3 A A B ( DTP ) ok 2 30
TE I, W SR KRS GF/F JEIES , FHE IR TN TP K AE I i S I 5 T R AT 70 B B2 2 (NHE-N) (A 25
A(NOG-N) RS A (NOS-N) BB RRAR (PO -P) (i i Jy i MR B GF/F A IE IS RESEF T 5 . KAk oo i
PR 158 (COD,, ) SR ] et il T B0 AL A S 125000 .

TN DTN e J8 I R i B B 48 AL 22 Ah 3 e 1% (GB 11894— 1989) i I I 4% 210 nm (557
UV-2450 B45p5600BET) 5 TP DTP e B8 I >R i i i e 1 4 Ak L B 86 T i 2 70 DD B i (GB 11893 —
1989) , MAE P K 700 nm (& UV-2450 B30 EETH) , TN 5 DTN ¥R 2 22 TP 5 DTP i 2 22 4 ik
A (PN) FUBURLZS B (PP ). NHL-N 3R 2 A4 I 5 SR 9 E R DI BE 75 (GB 7479 — 1987) ,NO;-N (NO;-N |



282 J. Lake Sci.(#3a#2) ,2018,30(2)

PO -P e 3 A 0 52 0K I 8 50T S0 B E32: (5 2% Skalar SAN™ B 3 53 H74%) .
1.3 BB B S5t 7%

O IX O B AT BRI K BUR Rk 45 DX 48 Z2 AR RO B S {E. TN TP (Chla B-F-39{E 5Bk
T 2007 4F 6 A5 THLO4 53 %% 2017 4F 7 HPYALHIX i) THLLT A5k T3 Ae HERU™ H 5 D 19 2 745
H(Z NI HMER 10 45) . Chl.a 54458 F 809 B2 2 1] B AH OCHE 2087 R SPSS 16.0 HfF 52 1, HAYAH
RABBARIERI I Excel 2010 FPF5E . KOG EEE H B9 H KRB (AWT) S5 H K 9 ST, e
I B (R Rk (RF) o 728 F (B SR AN [ PR 3R i £ R OGP0 ) e R R 80 (P) , P<0.05 O\ 3 ARG,
P<0.01 Sy # i EAHC.

2HEREHM

2.1 Chl.a %4k

M 20052017 AEZAEIEIRARBIKAFIATY) Chl.a W2, Z24F 1— 12 A3 H LB Chl.a 705
S 11.7,11.9.12.2,19.4 35.8 38.5 63.2,55.2,58.7 45.2,29.0 16.1 pg/L,11—4 HE REMLT 5—10 H,5 A
JEBERTT IR B R A ZT AR R A S B AT B B 178 B 2005 — 2017 ARE IR K (A i
Py Chla fY4AFEI(E(Chla, ) \ EAEARFEI(E(Chla, o) BOKASEICE BB 5— 7 A FE{H (Chlas ;) 22400
2.

200.0

--0--Chla, ;, —e— Chla;; —¢— Chla,_,,

150.0

100.0

Chla/(ng/L)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 4}
P 2 JEERORIIZAF KA Chl.a ¥k FEAEAZ {2k
(Chl.a,_¢:1—6 H Chl.a ¥ EF-1{E ;Chl.as_, :5—7 H Chl.a ¥ EF-3{E ;Chl.a,_,, 4AE¥I(H)

Fig.2 Annual chlorophyll-a concentrations in water column of northern Lake Taihu

13 a SEAFERE Chl.a SEHUe B 5L B 2 M I{E 2008 — 2009 4F IS 2 2015— 2017 4EfYUs(E. 2015— 2017
AT BV B I 15 T 2008 — 2009 AR AGIE(E. i 1— 6 J WAbFF RT3 Chl.a ¥REET 5 ,2017 4R F-34{E K 56.5
pe/L, 13 a I d. 1 5—7 A RALER AW Chla ¥{H,2015— 2017 44> 314 66.8.97.9 107.1 pe/L, 23
B En s ZARMEEIRE HBAE 2010— 2011 4F. 4EHI(E 2010 4EHAK, K 19.2 we/L,Tii 1—6 AFI5—7 A
YA ROAGME HIUTE 2011 4, 43008 11.0 Fl 10.8 pe/L. M ELALTIT T , &AL BB R K FEHLER 11 2007 45, %%
AACE AW A4 Chla MR BEAR SRR, HIFRFURIZ A6 3 N H st Rm, 1— 3 ASFEHE S0k
7.0.9.4.5.4 pg/L, RZAFHMEMRME, B 6 ARG “ SIVEHF K" Kk BHik T EE 2 5 18R IEE,
B, g SRR S, SIS EAN . (24 I A 55 (R B4R 6 H Y THLO4 {7, Chl.a ¥R EF ik
) 390.6 pg/L, B 25 5 FHA SO AEG T PSR, R SEAEN.

M Chl.ag ;PR ZEZE T LA IR, o WA H B A A3, 5 2 S B PR A AR 5K, PRI iR 20 the 1 38 K F oAb AR
B3 (B 2) . AEELAR R I rh e B, 0 (8 HS B0 00 W BB, e 2 9 ME R IR AR 4 7 T, R[] H A Z 1) () 25 7 38
B
22 EFRREREEST K

LA 2005— 2017 4 SD AYAEIE 2 IS T+ 51 5 BEAR AR S, A A ) BLAE 2005 4F(0.32 m) , Z )5



kAR .2005— 2017 b R AKRT G E a o B AL TR Y AEE 283

BT I BA —E W B, 2012 A BB R (0.47 m) |, 2 )5 X8 T [, 2016 4724 0.43 m. HoK AR
KA SD 237 2 F R R B2 TCHL TR IR ) B ML B e 2 A . T T R AL KA T S, oL
R W B 52 IR B0 F S U PR R R B S AR K P TS Ve B IR R B 52 K TR Y . 2005 — 2006 4
KA SD G, 5 M BHS R K WA 5%, 107 2012 422 J5 1Y SD T R, M5 7K 4k Chl.a (36 545 56, Bk, it
SR Wu 2 ISR, AT R A K S AR R T R A, ok T B I 1 A T SR, AR ok
AEIRARE B BERIE (SD ) — AR R FAESBIME (SD,y,) , XK F 5—7 ABME (K 3) , FEHEEZE 1—4 A Sk
SD R, T 5— 7 7 i1 38 2 Bk 8 58 % 3 M T 25 152 ), KAV DB TR LR I AR . N2 AR (EE , 1—
12 A% H k{4 SD 4351 0.49 .0.45 .0.42,0.42 .0.30 ,0.44 .0.36.0.30.0.30 .0.32 .0.39.,0.40 m, & 7% i AA M
5,5 H.8—9 A2 SD iR A 4, 225 U 3R 2R A Yy i 15

0.801 *—SD_, _ 10.00 T CODyini12
--e0---- SD,
0.70 -
—*sby,
8.00
0.60 =
=
on
g g £
2 050 )
9} z 6.00g
o)
0.40 8
4.00
0.3
0.20 2.00 1 L L L L )
2005 20P7 2009 2011 J2013 2015 2017 H 2005 2007 2009 2011 2013 2015 _2017 A
8.00
—>— TN
- 1-12 0300
7.00 T M
. —— TN,
o.. 0.250
6.00 |-
I
) 3 0.200
E 5.007 =
Z )
= £ 0.150]
4.001 & O
3.00] 0.100
2.00 L L L L L

1 1 1 1 1 J 0050 L )
2005 2007 2009 2011 2013 2015 2017 4 2005 2007 2009 2011 2013 2015 2017 4F
Kl 3 JEERRIBIZ4F K IR SD . COD,,, TN ¥R BER TP e B IR 4R AL AL AR IR

Fig.3 Variations of secchi depth, permanganate index, total nitrogen concentration and

total phosphorus concentration in northern Lake Taihu
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Fig.4 Variations of DTP, DTN and NH}-N concentrations in northern Lake Taihu during 2005-2017
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DIk BH 355, 2015 45 10 7 A P5HE#IIX 2016 45 7 H AL 2017 45 7 H PG40 X 2017 45 9 H i)
DXL T AT 300 e/ L A R B, IR T 3T 3 a P SK AL BB IR 00 S5 e 3.

DTN B0 g7 b S 25 1 2 (R 25 55t 2 AR P AL X G278 W0 (X 2 BTNV 1) DTN i 14 - 244 43 i) oy
4.26.2.40,1.93 ,1.72 mg/L, PU i X i 3 5 T HARMI X . SRR TE 2010 47 ARG 1.0 X TS 9 22 1138
HeA K {H7E 2011 4F LS, DTN A 284k 5 BTV 1.0 IX R M, TR T 3 K — AR . b, 78
2005— 2007 4F , #3910 X STV Y DTN Y B2 35918 7312 4.09.2.25.2.20 mg/ L, 3 75 S HE 4347
ot s TR ZS T 22 8L TR T 2015— 2017 4F, 3 X ) DTN e B - 348 53 3 4 1.48 1,58 1.28
mg/L, ZHEELMR/NT.

[FIFE, DTP i 7R T HFRE 5510 X STV 2 25 38 — Ak a3, L R Ve J6 i IX G 25 1 oAt 3 AN X
P4 A5, 2005— 2017 AFPGAL I X | AR 2 8 W0 X BT80S (1) DTP R & Z2 47 SF- 24 (B 433l >~ 0.097 ,0.044 |
0.030.,0.032 mg/L, PHLMIX LAY 3 K 152, X 50040 X A #5456 546HK#I 715 DTP



286

N

=

S

S
1

—o— Ll X

Chla/(ng/L)

DTN/(mg/L)

J. Lake Sci.(#ia#F3) ,2018,30(2)

WX

0.200 |
E‘O 0.150 .
= Q f
£ 0.100 , 1‘
0.050 ’ ‘ " f
"_."““' “:‘5 '. »}A 'w ..}"n QD
0 1
140
120 |
1.00
= ool Gy
% e, u R
\i S Pt EYY AR
04004t/ ook 3 ’é .["f\ LA 13
W haean il i3 4 il UA ik il
020 KT A w‘/‘""l b .\V‘Aih' il L%
0 (I\ 1 (I\ 1 (I\ 1 (I\ 1 1 :\
N N N \ N N
SIS I NSNS S
N I S S L SN »

»
5 2005 — 2017 4EJLAR A B PE LI IX A SR 00 XAN SIS ¥ Chl.a DTN DTP J A0 S

Fig.5 Variations of Chl.a, DTN,

DTP and SD in northwestern region, Meiliang Bay,

central lake and Gonghu Bay of Lake Taihu during 2005-2017

e

3.
1E 2005— 2007 4F 5 8] ¥ 172

T W0 DX BT 3 W XA DTP i

AP SR ], FALAIX (%) DTP ¥ ngﬁﬁrwi?}zﬂﬁ'ﬁ EHRME, 7E 2011 — 2012 4F B AR K 5, 1
2005— 2006 }% 2014— 2017 4% 8] sk K A . 5%

HHA 3 KA EMAR, W5k K Chl.a 2L EHA

JESF-EI{E 53 53 24 0.051,0.023 Al



kAR .2005— 2017 b R AKRT G E a o B AL TR Y AEE 287

0.023 mg/L, 1ij 2015— 2017 4E 3 NI IX (1 29(E 53510 4 0.043 ,0.035 F 0.027 me/ L, HEZE (I B
R, TR0 IX L TS B S 2B U B . RS2 [+, 2008 — 2014 AEHG WS .0 X ST (9 DTP vk B SF- 34
{E 5359 0.042,0.031 1 0.037 mg/L,3 AN X 22 5 B /v, X AT RE S DTS AR ELHG 0 2 BUTE W & (%) S0 Vs
Ml P 7K SCAE A A K.

M4 AR SD ZAEAEAL (B S) ALT-E N H  IX 2 [A] 1) $2 35 22 501 2005— 2017 4EPE LI X ME 2T |
WL X RN BT Y SD SEIE 2394 0.39.,0.39,0.30 1 0.40 m, 5 T 90 IX 5 M 32 XU B0 R A9 3.0 X SD
ARAN , ok 3 AW BEAR e 2200). BeAh, 1 IX 8] ) 25 S AEAR R 225 AN [R], 46 28 3 N1 IX 5 00 IX 1 22 501
TR —2 10 A FRAE 4 A VGI0IX HERRES 00 X B BT i51V5 A SD 22 4F S 38 43 91k 0.45.0.45,0.27 il
0.43 m, #f.0 X 5 H A X A 22 BITE A, 11 5—9 AR RH, 4 A~ X% SD V341843514 0.32.0.34.0.35
H10.38 m, .0 X5 3 AL XA 22500, ST 2 PE I X ) T3 (IR 2 | 3 AT g 35 2 A7 1 s /K AR HE AR 52
Ml T 3.
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2005— 2017 4 (1 12 A 22 H ) WAl W0 380 (438 H K A7 AR Ak e B, W I 30 18] 1) S5 =5 /K Ao Ry 4.794
m, KAETE 2016 4E 7 7 8 H , MRk 2.768 m, & AE7E 2011 4 5 A 20 H, fe @K SARKIZ 2R
2.026 m (&l 6). BRAEIHT F ,2005— 2017 4F [ AE K AL 43502 3.165.3.155,3.246,3.332,3.311,3.312,
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HE6A29HT7TATHESHISHITIHALIHET A8 H(HA 1 ARBUKM EBKIHHIAE2 A 15 HE
3A14H)4A16HE6H22H8H1IHESHI2HS8H2THEIOHIBHO6H12HETHI5H .S
AH2HETHIBHAHA2HETHIOHO6HSHETHTH.

AT A3 LI 53 6432 H 7K IR FT LUKt R0 %, 2016 ,2017 A3 0 1 i 35°C 17K, 2013 4
2010 4FAIL H B T 420 35°C KR (B 7). T 2005 — 2017 4FAF Y5 7K 35 - Y908 4 5 R 16.9.17.5 .17.8 .17.0,
17.1.16.9 .16.6 .16.7 .17.5 17.0 .17.0 .19.0 1 19.5°C , fe & H ILAE 2017 4F | B 2 5 FH A0 0 AF 5K
1B, HCh 2016 4F 28 = = (A HUBLAE 2007 4R, 2017 AR K IR S8 & T 285 00, /K TG (B 2005 4F DSk i
B, h 36.8°C, KAFE 2017 4E 7 25 H(E 7).
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Fig.7 Daily water temperature in the observatory site of TLLER during 2005-2017
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Fig.8 Annually and monthly accumulated rainfall in the observatory site of TLLER during 2005-2017
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R RERIGHELE 2010 45, BGRGE17E 2016 4. 50 WERT BT 77, K2R 6y 148047 1 Y W it 200
mm, 2011 4FF 2 (6 A8 H),2017 4545 2 k(8 A M9 H ) ,2016 44 4 Yk (6—9 H ) ,1fi 2010,2012 4F
WA %4 F BB EIE 200 mm (95,
3 itig
3.1 de#ikil Chla SEFEMMER M

A7 4 A R AP 56 R AL, LAY 2005 — 2017 418] 156 41 14 4FE 8 Chl.a et
S AR GBI R T LI, Chla W 15 3 B F bk T 1 4 5 BRI, (et
AT R R IR —B0(% 1) BN Chl.a YR Sk P TP YRFE 5 63 TE ARG, (L5 DTP e
AR 8 55 TN VB2 G ARG (15 DTN NN el 2 @ 36U (% 1),

# 1 CHAH 20052017 AEJEIIG K Chl.a e HE G EE Fehti R SD (9 RIGAE I

Tab.1 Correlation matrix among Chl.a, nutrients and SD in northern Lake Taihu during 2005-2017

SD CODy, NH;-N DTN TN DTP TP PN PP
CODy, -0.250 **
NH}-N 0.029 0.150 **
DTN 0.073™  0.063*  0.852*
TN -0.089*  0.530*  0.757*  0.850*
DTP -0.041 0.181*  0.551*  0.504™  0.475**
TP -0.328"  0.803*  0.272*  0.183™  0.596*"  0.511*
PN -0.294"  0.884™ -0.067** -0.150**  0.394**  0.010 0.797 **
ppP -0.359*  0.846*  0.090*  0.007 0.491°  0.186™  0.939**  0.908**
Chla -0.206™  0.757* -0.111*"* -0.183"  0.293*  0.029 0.721*  0.869*  0.813*

# TR WFEAR; o FORPLE A ; n=2182.

F 1A R BOR A S e A RUE W B AR PSR AR G S 28 B T A8 b 2 1] B9[] 20 2
ARARAE S T IR KA TN TP A5 T SRS A W 1A D9 580 W S T LA 5 50 B, IR Ik, Chla 96
JE5 TP TN WA IEAR DGO R, S R WIBE e 1 4 PR I B K AR R X 7R M TN TP 9% 32 f A
TR0 WA Chla ¥RJE 5 PP PN YRS R S U], B B2 A IR 3 A IO AL R K AR B 0
BT () 9) . A KRB W WK A, RERS 8 it BB K IR pH 9 FEWRAE ™ LA BOK AR
JE PARE SRR ™ R RJEE R B A R L, Bl DALk 2 /K A2 A K T R o il o /4 ) 4 R
A5 B KR TP e B0 iy , B8 2 (i A 85 U B A DTP ke BEd R0 1S . U, Chlla 3RS TP ¥R Y
FROGE , S S FR) J2 R AE EBE SHE ) 23  HE H B R 9 K B A 25 BB AUNE , R AN RE R T S A W i a2
F TP YR EZ AR, A BRI K PR B ) e A KK

DTP Y2 5 Chl.a ¥R BEASCHEAR T E (K 1), UL 1 I AR W)k b B 2 8 oK 3 g P Lok 20 M I
KGRI , ToI S K AR E 3 S K PR BRI 2k R a YR, B A 3 00 SR IR AR A AL . i ied
DTP ¥R 5 Chl.a ¥ =& B ARARIC, AT LW H i) 52 2K AR B2, O B %) 5 2 [l 18 2 vy A 1R 2]
43 W1 AR B 7R T DAL 2 R AT T B TE AR O, (0 80 A 8 7RG Xu 45 RS 10 K A 2K 2 K 32 B
(R K ARBAAR JEE , $4 H K PR TP YR BE AR T 0.05 mey/ L A 2 A ik e (TGRS 2 W) S 52 ). L i 3 Rk A
TP e SEAT WIS o T ML, BT K A& DTP o T L S, i J2 TP \DTP 15 Chla SCR R A FE 5.

Chla YREZE TN ¥R IEANSC, (A2 5 DTN NH-N S5 A8 AR BE R 12 (ORI OGO AR ik 2 h T
SRR AE R A WCRI T U A IR D 205 WA (15 W) P 0 28 A I R 1y LA [ A, ARl B2 T e i A )
KA B R N s Y. 4 TS — i, 1 9 Hh Chla (S PN ¥R BE A9 2 3% IEAHSCIE R T A= 9 BL RN
IR O KA TN SO BB TS T4 2 U (-5 e R W B 2 IR R )28 VR 25 vh
L3 B - WA ESK A v RO B W (E — it AR AR, 3 H 22, T ol T 24 I IR A, K A e 2k K2 B i
BEBRW, AWy AE—AF IR BEJR , RSN IR 25 T o T /K A S I MACRI D e s i A Jid SR T i, v
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Fig.9 Logarithmic relation between Chl.a and PP (a), Chl.a and PN (b) in northern Lake Taihu

JiE W I 25 TR 4, Chla YRS A5 0. MR, DB T SR 4T Chla ¥R 5 TN W B3 AH 4097 , 7
FEAH B A A . FLANTE g L e 2o T Rt Rkl B 4 Chla 2R [ %
i % BT Chla 55 TN e 2 B0 5K 56 0G 2. 338 FLAG BR35GS0 o 1
.

F TR 5, AL K A 2R S T 25 S VA A5, JRE U8 P R 405 K T 2 0 s 2 5 i ) P
THREAT 2, PGS Hat T 25 A 0 RSV P TR T AT, LA R R M b 5 A B 1y K R TN
TP RAFHE 5 U8 A P JERM A A X 7K R 0 B0 5 0 2 0 S/ T 0 K PR B S ). TR S F S 6 I, i
K7 )2 0 K A A 0 3 AR B o A LA B B R g R S AR B L T RO T R A TR
JEH =z —.

3.2 KXSKEMTILERAM Chl.a iREH M

BT B SRR A2 A R R IR K B g A K G B K OB S A S b B
B R BRI AT AT I 2 R K KU A T 1 K
BRIV IR B AR A2 T S B 28 3 40 A5 AT B i im0 L syt 45 /R A0 BT 1985 — 2011 4F:
KT Chla e B2 ARSI PR 2, % BRI TE 35 A Chla YR 3 4R BRAS A A2 o R4 3 F2 SR, Zhou 251
TESPHFEL 1991— 2013 4R/ G 45Xk IR Chla e 3 Y SR, % B Chla ¥ 5 24 A2l e <
TR IR L A 3 IEA G OC 2R TR M AE RS Chla YR IEE S5 NP YR B MG G . Zhang 45158
o TR ST T R ) o DR 5 3 A 0 S0 75 AT 7K A T 3 L A, 0 988 2 10 A K A 2 1] 4
it 7 A R, BETTSE 43 M7 48 7% T HE SO a e 3 B T AT U 4 N A9 B4R 17 Yang 25" 3 31 % 2007 —
2015 4E AT 300 km® [ FUK AL S G R AE AMHT , 2 0 5% T RIS KM RSB R T 50% LBk
TR AR, W 45 36 K 4, 2000— 2012 4F i I7 75 (5 15 38 /K A2 T R G 2R 4 BT e I, DX B R
A S 1) IR B 6, U T RE T 35 B8 K A TR TR, S SR 98 BEOR 2 , VSl — ) B 7 5 W Ak A
WA W Chla YR 32K SCGR S SR AT R 2 B 5 37 £k Y S

FFAER S— T 1 2 AW —4F FP R 36 2 K A 305 DG B 2240, AN 22 K AR T B A 2
B, b T — 4 ) 15 T K A7 S T 942 T A0 3 B LA T R B S SE e 5— 7 H AEES AWK A Chl.a i
J¥ (Chl.ag_, ) 45 [ A BE A 7K 437 K P AR % W8 1 4 207 & B, Chlag , 55 2B 4R 1— 6 H 9% H /K BUE
(AWT, ) BTk (RF, o) BAESKAL (WL, ) ¥ HA REF AR S, & 10.

2005— 2017 4E 1 5— 7 ALK MBIKARF-2 Chla ¥ BE 5 1248 (1 K AR 5 535 IEHIDE (v =0.831,
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P<0.001,n=13) , JCHISEPEN] B TR 055 Chla MR AIRISENE (18] 10) . BEMT 1246 (9 FUR % B0 T &R
TR 433 — 1 K AR A AR A AR L. eAh, R T 2017 4E MY 2 41,2005 — 2016 4F Chl.ag_, 5
bR AR T R ) (7=0.860,P<0.001,n=12) , 5 1 75 22 41 I 070 76 ok 75 K 400 1) 15 0 K A0 35 A
BRI, Xu 252 ZEAMT T 1992— 2012 4F Y Z: BRI 55 5 25 Chla #e B 2 [) G R I, & BUR TR 10 AU
5 R R A9 -4 Chlla W 5L 0 MG, I — 7 T I 1 KT A R0 205 0 X 8 A Ay i e Ay
TRKTEIG , T T AR i 10 T K R R B R R, 64k, 2005— 2017 4Ef% 5—7 J Chla ¥k
WEHRAFEKPFIE (WL, ) LR E Y (y=0.812,P<0.001,n=13) . /KA1 5 FE A DA G R, I,
TRAE B S S e AR R A SR A, A7 85, ST R 7K TR T J2 A A e 40 P M3, R0l 19 19 T M O
K, AR F B K 08 R Hh .
3.3 JLERA MR AR Bl Pk ik SR TR R

R W 5 K A TR R R SR B R, VAR SR K, DR e A 5 3, B AR K. 1949 4E 10 H % 1950
A 10 F AT X S AT TR AR K S A5 T, 3t 2z R BT 7 JR 3 K A £ JBE 98 ( Anabeana) (0 ( Microcystis )
Je Ji R ( Coelosphaerium ) 45 5 8 FRALME R MG MUK . 2SI I0FK A 25 WK P e R AR ok 38 R 4 1
0.016~0.059 mg/L Z[], B FkZ40.001~0.018 mg/L, fSTRAR M B Ky 0.54 mg/L7Y . 7£ 1960 4F v [ Rl2% B
50 BRI T T 2L 2 A 2 A W VR T, A TG R B i B A , W S o e X A 3, T ) o
(1 I 320 2 T o £ 36 . 1980 — 1982 4F o K A A B V81 £ ), K AR TS RS (3% 2 RS R ) ik B 244
1.54 mg/ L, BTRER W 4y 0.016 mg/ L™, 1987 — 1988 45 i [} e i 57 o F-5 119 A 5 % 4 0 46474
A5 A W b 28T LA A KA, 8 H DR E e, — EAESEF) 11 A, (3Bl g 5 Sk 0 B ( Microcystis
aeruginosa ) JKAEIHEEW: ( Microcystis flos-aquae) M A FR ¥ J& ( Chroococcus ) , 24 AR 7K A& TN ¥k &l 1.84
mg/L, TP Y3y 0.032 mg/ L. 75 1991 A PRI 5 3 /K A 1] B3 FE 5% 00 T 0850 vl i i itk =22 S50, K I8 g o
KA FIUGRAS 3 75 3 56 1 | B [ 8 T 5 56 /K R IA B 1 . 7 [ 5% 10 v B T LA A% ST 1 %5
T, 1998 4E KISl T Z AT VA B TR, SR, K5 0 87 /R I 52, 1999 4 1 2 101 5 % R A 8 b 2 i
BT 1998 4. 2007 4F 5 W KR | & T8 K SE L LA , KIS A 1 W K AR VA B 4 R T
T R 25 T, (EE I 3 a AR Chla R SRERVE NG L | 1 MK BB R Y R SERI R 5, 5
R T RS K A R AR AR 2B AT R .



292 J. Lake Sci.(#ia#3) ,2018,30(2)

AR KRS AR R BA AR fb ok R, 2007 4F DK SR BU — R 51075 YR P TR A RCR 6 AR # 3%
. TR WIRKIAR S IE S Z MR EAEIT 10 a SRR B, Sl Hh 2 I8 805 BA: BB R LB KRR RUR. SR
T T4 7 e 3 I AR IR A ) Xu 257 5 HH A A AL L 0 5 B i /I AR 5 PR i A KT, A 2 P 3
X, HAGRALF TS5 G807 100 H AR W7 1, WA e 2R L 3 BOK SRS TR SCR R 4
TR B B T AERK SRS AR B R F UK, ISR AR B B A X AN g
PEWTE YN T MIDEGEH M R W, T AE R AR K SC 5 A% 1 OB S A7 10 A A0 A 3 =173 4 R )
WK ARG HAR TR APk AR

AT B K A e — A B, R /KT v R TR B S . SR, LB L 2 WA TR B 56
T, AU R A A e e 20 T T A K A AR AR A Y L RS T A SR R R i R R K SR 4
S 2 A A BE TR AR B K T AR BB R, SR T, ITR SR B AR BT, B T K AR B R AR
FIFEE =2 S0 AT B AT L Bl 0 A 1 D A e T B A3 T T B 7 ), KT % 14 98 7K A I A Ll B o
BN BRI Z A, 000 A B AR B A R, X 5 R X R R K WA B R B IR R e
S DR, AR IR R T O R R T G TN RR I 35 I R R X K S A A
0 SRR — B A HE. AR, DA 2005 4F LI F W TN 25 SR, R A R HRUA) 45 Bl i AR A
B BRI RS I IC R MR R — R AR B . B AT 1 5 S I A TE KT R A
JE I E. MRS H A PG , BE— N KI5 A AL BT (0 B R, ST s VR o sk SR s o — 25
SR T IRAE M R G B, N A R (R RR A T s E— A R R A A B A I A A R G A AR ) T TS
PR RS AR (9 1 BE T, B A3 U107 B2 R G AT 9 R S it O 4 ek
B RN AR RZA R T REM FTANFUMNAE TR T HRORES 54, A LT Rk
M EEE FALL TR T BMNZ EHE, FR M FEY B A WFRBERE ST &, E—
HETHE.
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