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Effects of EDTA and Iron on Growth and Competition of Microcystis aeruginosa

and Scenedesmus quadricauda
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Abstract: Not only population density of phytoplankton but also its community structure were influenced by iron limitation. The growth and
competition of a cyanobacterium Microcystis aeruginosa and a green alga Scenedesmus quadricauda at different iron and EDTA concentrations
were investigated using batch cultures. The results showed that the growth of M. aeruginosa was significantly inhibited whereas S.
quadricauda wasn’ t when EDTA at high concentrations ( =13.5 pmol/L), and consequently, it favored the dominance of S. quadricauda .
Moreover, increasing iron concentration from 3 pmol/L to 18 pmol/L could greatly alleviate the growth inhibition of M. aeruginosa while
increasing concentration of other microelements e. g. B, Mn, Zn, Cu, Mo didn’t. These results suggest that high EDTA concentration
decreases iron availability for M. aeruginosas but not for S. quadricauda . The reason that the two algae respond to high EDTA concentrations
differently is that their adsorption strategies for iron should be different.

Key words: Microcystis aeruginosa; Scenedesmus quadricauda; EDTA; Fe

HH T i R A 0 A e TR e SR, DRI, 7 i siderophore 2 Il FLAZ BT LA H, AT W] g5 380
VERNR KA A RGP HAE IR IORRBRABIBL WS KA R 3R s Matz 2510, W5 8 2
G- PP AR R 2 N B SR R A R X 1) siderophore % ELA% 5 2 h 1] fig H A 15 482 (1) 75 1F,
T, W 97 2% B R R 2 ROk FE A, T B S &2 WK A £ IR 53 WA TR siderophore X 3R WS A AT FL 4%
RS R AR B AT ML A 2% 5 3 30 T BRI FE A 1) PR REPE . 7RI B v, A7 98545 K BEALIC A Cln Jis
B fE koK peh BB A REAAR , Ak k T, SEAPAEA SRIOIET e RE S £ G
3R AT WL I AR %6 5 B 7T R D B0 e ik R I P AN R M 58 ma ot TPl e A 1 2L )
4 i SR A BT ek s PR i TS R AR k) i ok 22 AR KT,

. B T A B FLBCHL A R T, K 445 B4 O B 2

B B T ANE 25 52 ) - Y A ) 1 AR %, 1 HL —_
Y ks B #A - 2006-12-20; 1£1T H #A: 2007-02-13

T RE 23 5 T REL ) TR HEE T 45 R . A0 B PR A 1) 175 ELTE: i%ﬁ%ﬁﬁﬁﬂ?{ﬁﬁﬂﬂwn)m H (2002CB412301);
S e g VRN - WEE&AF TAEIUH (JG-2004-24)
N, SR R Y W R R FEVE R B LIEC AR g g Q1073 ~ 0, B, BIFAT B, I W

: > I/ p LBl Bk S b FEA B KA, E-mail: chuzs @ craes. org. cn
(Slderophore )» A iE' g XT lfgi E/] s LI&’ E HT’ X * i@iﬂﬁji‘?]\yE—mail:jinxc@craes.org-fn



2458 7N 58

F} 2% 28 &

RSN )R 7 A AN () R JEE 1D 52 Wiy, DA TTD T 3 5 1 39
T AELAD) (R RORE S5 6, 08 T 52 R K A R R

SR, ZKAAAT LR, JE I Bk 4% 45 e ) B0k
FATC A, 0 AN [ R AR S M R AT 9 A1 0 B = AEIVE
IR RE T, KA WL & AW LK AR
RZHAHUECARHM EDTA 2% 5 B8 A, HI%
A S E AW B 2 S oAk EDTA AR Y
T S0 ) 55 ) ¢ Tl 30 355 A0 2 38 DY R A 08 5 4
RIS IR, SR 7K A L C 4 R0 B T I8 V7 U0 AL
TE v AL DLW K A R A (R 520
1 MRI5A%
1.1 BM R R

il 23 1 %% 5 (FACHB-912) Microcystis aeruginosa
Kiitz, F1 A R 57 B K AR A2 W) W0 9 T 9% K i Al
(FACHB) & 42 fit, fiz 4] 43 B F K15 DY = Al
Scenedesmus quadricauda (Turp.) Breb H W] &
IR AR R 3 AT 2

S AT BE 9R R M, B 41 B4R s NaNOy 100
mg/L, K,HPO, 10 mg/L, MgSO, * 7H,0 75 mg/L,
CaCl,*2H,0 40 mg/L, Fe-citrate * 5H,0 6 mg/L,
Na, CO; 20 mg/L, Na,EDTA*2H,0 1 mg/L. f{# T #
AS W 53 W R HyBO, 61 mg/Ls MnSO, * H,0 169
mg/L, 7ZnSO,*7H,0 287 mg/l, Cu SO, * 5H,0 2.5
mg/L, (NH, )sMo,0,, *4H,0 12.5 mg/L.
1.2 R

LR B B AT DU R M A AE M, B TR Ak R 8

725 B X 10%cells-mL™!

3000
M.aeruginosa

. 2500 - —o— EDTA, 0.27umol/L
2 —e— EDTA, 2.7umol/L
2 2000 |-
3 —X— EDTA, 13.5umol/L
2 —a&— EDTA, 27umol/L -
S 1500 - /—‘-
X
% 1000 [
-

500 |- e

X
0 % X | |
0 5 10 15 20 25

B 1 AR EDTA iREAFEHMERNLE

I, 0 I R B R AL TP AT R IR R EDTA (19K B oK
WFFCER RN EDTA 5200 (D 7 BAR BRI BE Cey, =
3.0 pmol/L) N, WFFEA ] EDTA W Bt (0.27.2.7-
13.5.27 yumol /L) 4 £ A 3 35 R DY 12 M 8 1) 56 55 @
53 A IR AN L B TG EE GAN I Ay WD, B Tl
JCE 5 EDTA [ G5, RF 50 4 2 G 28 35 R DY J8 Al 35
12 KR 58

2 FPEEAE 500 mL — A (200 mL K5 320, T
R IR (A R R R, LR E N 25
ptmol'(mz's)fl CVEIELE A 12 he 12 h. 2 P s g $2
BWREYIN 1 x 10" cells/mL. 577 M) 4G pH EH 0.5
mol/LI¥] HCI ¢ NaOH 77 %2 8.0.

FEAN B 1Bk v B0 ( Minato TATAD 76 )6 2% &
TBECOlympus BH-2) N T+, B vt 38040 i 30 ~ 300
AN BEANFE ST E 3 IR Al A R R KN T
5% I, W\ R % 58 06 21 08 B d K AR B AT A5 R

2 HZR5IE

2.1 EDTA XA & il 2 35 A0 DY 22 i 35 25 K1 52 i)
Cep = 3.0 pmol/L)

FAE G IR 4 R AR W], MK B EDTA (= 13.5
prmol /1) W 2 0 40 4 1l 3 8 1) 2 G, 10 H EDTA ¢
JEE TFRR A, 1 ) 20 KLk 1) 458 s {5 BDTA. X DY 2 W 11
A AT W] (R BE R, 7 0.27 ~ 27 pmol/LIK) EDTA
AT P, DY A ) A K i 2 A AL, S K AR Cr =
23 DEEFEERp>0.05E D,

1200
S.quadricauda

1000

800 —

600 —

S

=)

=)
I

S

X

L X xx ] | ] ]
0 5 10 15 20 25

%3

=3

=3
T

(=1

.

BREBREEFIFI cp, =3.0 pmol/L)

Fig.1 Effect of EDTA concentration on the growth of M. aeruginosa and S. quadricauda in uni-algal cultivation (¢, =3.0 pmol/L)
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Fig.2 Effect of different EDTA concentration on competition of M. aeruginosa and S. quadricauda in co-cultivation( ¢, = 3.0 pmol/L)
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Fig.4 Effects of high Fe concentration and different EDTA concentration on unialgal cultivation of M. aeruginosa and S. quadricauda
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Fig.5 Effects of EDTA concentration on competition of M. aeruginosa and S. quadricauda at high Fe concentration in mixed cultures (18 pmol/L)
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