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WE 2007 4F 4 — 11 AMEBIS R B, BIT/KENEEFREWIA, TP, TN, COD,, K& &45]%0.12.1.63.6.01 mg-L™", %
PEBE2RT By 1794. 08 x 10%cells - L', KA W5 3 5 51. 75% , 5% B (5 25. 12% , BE 38 1 12.56% , Ak Z B0 T DA S 2 9
(Microcystis) i R AW MK . PR XK iR P i 8575 R (MC-LR) f 34 &t 0. 794pg-L™" fH8 —9 H A 1.231pg-L7",
MR IK KL 2RRME 23.1% . Geitsrih B, BRZFEWHIZA50, BB A A T R0 E /T /K MC-LR A 96 B £
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The correlation of microcystins and water environment factors in Guanting

Reservoir
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Abstract; The investigation in 2007 revealed that Guanting Reservoir had been a eutrophic lake. The concentrations of total
phosphorus (TP) , total nitrogen ( TN) and salt permanganate index ( COD, ) were 0. 12mg-L™", 1.63mg-L"" and
6.01mg-L ™" respectively. The density of phytoplangkton was 1794. 08 x 10*cells L™" including 51.57% of Cyanophyta,
25.12% of Chlorophyta and 12. 56% of Bacillariophyta. The water bloom of Microcystis happened in summer-autumnal
seasons. The microcystin ( MC-LR) was 0.794pg+L ™" in average concentration, but it was increased to 1.231pg-L™" in
August and September in 2007, which was gone beyond 23. 1% in safety limitation value of drinking water on the earth’s
surface. The MC-LR content was positive correlation with Cyanobacteria density in Guanting Reservoir. The statistical test
results showed that TP and NO,-N were main nutrient factors influencing the biosynthesis MC-LR. However, solubility iron
was main microeiement influencing the biosynthesis MC-LR. Therefore, managing eutrophic lake had been a key for

reducing the microcystin content and recovering the function of drinking water source in Guanting Reservoir
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—o 1980 £EAR AR, Bl i IX b U % JA s 30 [X 35 e 7 T O848 P X K MO o B 5 34k AR R A T
7kﬁé,fﬁ4\@%ﬁamﬂa7mm& il T 1997 4R H T HEKAKR RS . LR IR E Bk i
EHHZ— , AR E R 300m’ , i1 1999 LSRR EHIH X T T 5, 45 #50k S E g,
TERE BT /KKK IR, MM R (microcystins ) BT RKH HMBEFRZEHE=AS
BAKIPERER, HaERAREDY , BN ER KB 22 BEE T Hink. N THET
KPR MBS R & B R SRR B R R AL, T 2007 4E 4 A % 11 A X EX KA 1%
Z TRWEE AR BEAT IR BT, AR A B T K P Tk R K W b Th BE AR LR .
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Fig. 1 Distribution of sampling section in Guanting Reservoir

2 #R5iie
2.1 BEFKEMMIERERER(MC-LR) ¥ 5ra 24

BT/KEE 2007 4£4 A% 11  MC-LR F4 87 0.794pe- L7, i 8 AFE9 Ak 1.231pg-L7",
He N BN E SRR P30 TR A R I F /K W MC-LR YR BE AR UERR(E Ry 1. Opg- L™, 157 BAE 4T
HEFF ) MC-LR ¥ 2 2BRIEH R 1.0pg L™ BT /KEEME B #R AR KK IE,8 HE 9 Af MC-LR
RN ZEMRE 23. 1% X AR FRAAER, fKk BAZ 2K . WE BT /K MR K KR I 6E, X
1M 7] N, T EE AR

BITEXKfAH MC-LR & &7 6 A% EFHaeth,7 A 29 A Mk ,9 AmEARE%,10 A HIFHRE
W TR (181 2) o MC-LR Y BE W B L 15 BE 40 0 27 B i W (B G Vi ), X TR R MR NF R, A3
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PR, R TE™ 5 15 B IRAE 1 e A R ok o BT DAZEIS E IR BERE 5 R Wk B AR A Bl X T
AR AR OUN A SR, (B RAR B ., 3 AT 65 7 55 WA B AE A TG PR B0 B AR K B R A A R
2.2 ETKPEMFIFERTE LS MBREFERNXR
2.2.1  FRIFEEISTHETR GEAL FNL M % BT

2007 4E 4—11 H , WE T RER KA P i BoKRE P AL IR IR 7 177,144 A (3525 R0) 1 Hoh it
#[77( Chlorophyta ) 52 F (36. 1% ) ; ¥ ¥ |"] ( Cyanophyta ) 30 F ( 20. 8% ) ; %t # [ ] ( Bacilluriophyta ) 46 Ff
(31.9% ) ; B[] (Pyrrophyta) 3 1 (2. 1% ) ; F5 3 '] ( Cryptophyta) 5 F (3. 5% ) ; 4 B[] ( Chrysophyta) 2 Ff
(1.4% ) ;#2317 ( Euglenophyta) 6 #1(4.2% ) , F-¥9%EH 1794.08 x 10*cells- L', Hrp 15 % G4 38  REBE S
S 51.8% \25.1% \12.6% . 4 A 28 A4y, FFiF s % BEr S in, 8 A fr ik Bl & KME, M/E FRE(E 3),
TEREKZTE R Bk A, Hrp Y EBE ( Microcystis sp. ) , /R (Anabaena sp. ) ZIRHEFPHE . 2007 S£ETKE
HIVF I BRI BE HL 1988 4F(967.10 x 10%cells- L") 34K 85.5% , b, 2002 4E (1126.54 x 10*cells- L") 34 K
59.3% " X REFERKAEEFUAEMENERN, S EBENESRER, BT /KRR %E % M
¥ ( Microcystis) , fallE 3 (Anabaena) , i (Oscillatoria)'
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Fig.3 Change graph of algae cell densities in Guanting Reservior

B2 2007 FEFTKEMEESR-LR WRETL
Fig. 2  Concentration variation graph of MC-LR in Guanting

Reservior

2.2.2 {HEREFR(MC-LR) 52 IF RS A% B Z R R

2007 AEFAREVIN B, BT /K BEZKIRBAR (0. Sm I ,4—5 A4-F34 12. 1°C) , IR 328255 B R B % A
X8/, MC-LR S8, BEEZT 7284k, B DX /KA o i 1 i 28 SIS R 1 98 A L 8% B S i v, U BB R R R TE
SATAZEG6 A LAHI—MB/NEE, 7 HZ8 AHMRZ(0.5m) KR F-325.4°C , RIS B FE W%
BETHE AN, 43 B3k 3] 3448. 82 x 10*cells- L ™" 1 2607. 09 x 10%cells - L™, R 2B FF I BT B, THEHEF R
TENCET 2 AW T = ,9 Ak BIEAE, T B 58 . 10 A LUE , BE&E KR T RE(10—11 AR ZEKIR
T2 10.6°C) |, IR EEE B BE IR BE I > (10—11 A 43°F352% 1323.80 x 10%cells - L™") ,MC-LR & R
AR (& 4) .
2.3 BT KEMEAIER R SMBEFRHIXR
2.3.1 ETKEMIEAERSEFRE

BIT7KEE 2007 4 4—11 3 &0 A T8 b5 S E 1 F ¥ E R R (R 1) , RI\ESMIBEE BRI SRR
e, BB (TP) JE A (TN) BB (SD) \COD,, 3k 3 T H B FRRE (£ 2)

2007 BB JT7K2E TP B 1988 4E(0. 043mg/L) 34 179. 1% , F 2002 4E (0. 045 mg/L) #iK: 166.7% ;TN H
1988 4F (1. 180mg/L) K 38.1% , k2002 4E (1. 182mg/L) ¥4 37.9% "2 |, P N By K& S B
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ZERYR, RSB RERNETKERERRERTELE,

F1 BEFKEBUEFRESE
Table 1 Expectancy of physiological and chemistry index in Guanting Reservoir

47 Index terﬁ)ﬁaz[:sr"(] jr]r)l PH /( r]r?g(;L) /fz?:) /( nTgP/L)
SEH{E Average 17.84 0.84 8.87 8.09 6.01 0.12
$5F7 Index /( II;L ) TN/TP /](V:;/]: N /?,2;:) /?,2;1:) soluhilgzﬁf/%mg/m
SEH{E Average 1.63 21.63 0.59 0.74 0.04 0. 0695
%2 WEERERLSRIRR
Table 2 Eutrophication grading criterion
ok #3724 Nutrition type
. REF R B BEER BTk
Oligotrophic Medium nutrition Eutrophic Super-nutritious Guanting Reservoir
TP /(mg/ m®) 4.8—13 10—49 20—500 500—10000 115.95
TN /(mg/ m’) 250—1000 485—1200 861—4081 1632.70
SD/m >3.7 2.0—-3.7 <2.0 0.84
CODy,/(mg/L) <1 1—4 >4 6.01
2.3.2 ETKEMBEEFER(MC) 5HEAE T Z K 5r ——
P —a— KA
IR ) MC YR 52 P~ ISR B R, PR I 4t
HENZEMINEETFIHE L. PIRE R ORE, T
pH MR SRR WEX =R UMK JHA™ 53 5|
B BERWY, EREERERLKAPTE X5
HERRIOIREE S MC A RESUXD, g kms 4 22 ]
W MC-LR Y B 5ok e rh BB RITT vt me vy 25
REEFEA, STmNEEREAX, B © |
AP MC ¥ E AR FZERRXR T 08
FHEEEARASENSBSEEMEE R G 0
FERE IS METE AN FIBREE A1 T AR R M =B B A A Month

SO ) At T R [RT B  BAE R IR A .
7 BRI AUBIR I MO IRIRTHI T 1y Crae ap o s g, s o
WAL BRI SR 2R 6 R densities and MC-LR concentration

(1) B TS5 B2 R R

FARAEMTBR , BT /K MC-LR ¥ 5 pH TP 2IEAHE, 55 SD TN Fl NO,-N 2 fiAf5£(Sig. <0.05),
SRR BEIEMHR(Sig. <0.01) (%3),

ARBERELRERLFEMEFRTE, AR UM ERTE RN A R, Vede %' ¥ 310 % MBIITFF
R PR AP AN R SBMBRFR BRIV B2, Rapala 5" FF5 K HE MR ERRE
SHMBERERR I BEMK, Sivonen 1 PFILRI], 7 N A TN L MBEWRER, T P IR 0. 4—
5. 5Smg-L ™0, PR K 3RS I, BRBER A > 1. 6mg/L) A ) F 7= 2 03 8 1 A 4K e i 3
WERMA R, Codd ™ RILRIREEFRAE D M A R, SN BERA RN EE TR B R 10% . fi3 3
HAT LA B, BT /KPR B MC-LR YRS B ER AR EL IS R B A pH A58 3 MAE R, R
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AR AT RER MC-LR A& BN ERE AL BER W AR MC-LR Y& P ERNRFIEE R, &
B BEAN pH U2 7™ 5 B A I R R

®3 WEEZR(MC-LR) FESKHERFHEXESH

Table 3 Correlation between microcystin concentration and environmental factors

WEEF K
D H CoD TP

Environment Factor Water temperature S P Mo
A& 2%k Correlation coefficient 0.548 -0.738* 0.762* 0.167 0.619*
WEEF LIRSS

NH,-N NO;-N
Environment Factor ™ N/TP ¢ } Solubility iron
& R %K Correlation coefficient -0.667* -0.810** -0.167 -0.714* 0.586

* Sig. <0.05; * =*Sig. <0.01

(2) MEERHEE SR SHLE TR R REMT

R SPSSILS $kFNRSRABAMARIR
(MC-LR) & Fl 45 R 85 [ T 645 7 25 R B A0, 45
RES, AFEREF, MCLR SEERAKE oo T
g —/NK . BEBAZEE T/ BE /K IR MC-LR 4 PR 5

L] I R —
.
]

5 10 15 20 25

B, AT R FT B2 MC-LR A9 & i b RSl M &8 HBELL 10
_ FERRRERIRE 6
?T;JE?O BAE 11

) HEER X A RSBARTHSTEASE Y8 |
FIFE S BUEA I T AR S B R p f MOIR |

—_—
ek 13 —
_—

B8 &, N B 3h Pk ik % R 2 B e B 2 i R T, kit 2
S} MC-LR 0 R4 A B, SRS T 1 28 .
B, 275 BHGH, RBEE TR (E4), (X, AKX H5 WEESRARSFEETORERENNER
7,X, B, X, i pH 18,X . HIERE, X, NE%: Fig.5 Cluster analysis of environmental factors and microcystin
MR TS M, X, BB, X, B, Xy WAL, X, Jygg  concentrations
BRX SR, X, HUHERE, X, A EEEK) .
KA WHERY,BVEX,) ,pH(X;) ,BRAX,) , B8 (X) , BR(X,) , RBEL (X;) , ISR (X)) BRI
MC-IR HEMEFH T

AR HT RE TR [BIH a2 R B, © S8R Z T B2~ MC-LR Y& B+
FEREF. Q MEAFGERZ MC-LR A& M FEZTHIAES . ORI AT B2 MC-LR £
B R RE SR EE BT R

R4 HEESFRQENSNEETHERLSEREINLER
Table 4 Results of stepwise multiple linear regression

N 2
WHR HRAER JHREH R

Microcystin #4375 %2 Fitting equation Correl.ation Regulatory
coefficient R R?
MC-LR Y= -37.889 +4.345X; +0. 168X, -0. 122X, +0. 006X - 0. 074X,, —0. 014X, - 0. 006X, 0. 988 0.979
3 &g

(1) BIT/KPEEAE R SR B B IR RUK R, E BRI R AE K Z5, W R (MC-LR) & BT - E 35
BEARYP R LA B HLE (O b 2 I ZK U MC-LR Y BE (AR HE R (1. Opg- L) i 57 T A= 2H U375 ) MC-
LR W% 2 PRIE (1. Opg- L") 14 23. 1% , % N Afet B AEAE B

(2) BT /K PRI BESE A BER (1794. 08 x 10%cells - L™") , Y5 38 o 0 LI 85 (51.75% ) o 73 U B o i 3
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B (Microcystis ) ;88 (Oscillatoria ) ; BB (Anabaenopsis) . HABEWETEHE (MC-LR) & 8725 {5 15 W 45 E 2
EA%.

(3) B /KR MC-LR HOWCHE 5 TP FRURE HLA2 E AR AR 240 JT /K B MC-LR B0 /R MR RIANZS 2
AT BERIGE /KB MC-LR A& R - S8 3 T B A AT AR MC-LR 2914 0 F E AL
W R PEBRAT AR MC-LR A0 4 SR BRIV O B SRS A R T

(4) T BB AR RN, 2 T S T/ R 2 UK IR B RIS A& 10, A TP X
B e K B TR LR
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