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Tab. 1 Information of 34 strains of green algae used to screen for
inhibitory effects on the growth of M. aeruginosa
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scientific, 3¢ [E ) T3, AiEZ&AE: i FHTG-5SILMS
BN A% F(0.25 mmx30 m, 0.25 pm); F25F+
71 RRTUG IR E50°C, RFFSmin, 7 LA8C/minTt
£290°C, {A%F3min; A (99.999%), A&
1 mL/min; BEFE R pl; SERE IR B SR I 25 i 45
N250°C; ANt AE . B A BT FIR70 eV;
HFIRIRE300°C; ALk, 2. 3MEHIN250C;
VA AEIR B [F]3min; AR AR, BT Hm/z
50—650 AR AN ] fl 39 95 A K ) SRR 2
FACHB-4921F )yt 8, 7 i PR SR I 22 /e
Jo3, K PCSCRREAT 43 #r, SRECAT Be BAMHIAE FH 1857 -



1918 K& A& Y ¥ 46 &

1.4 XTEROHIEERRROITN

FRTHE kAU E KR BB EIBFMAONE M
PRI P07 10 SR 1 26 KA, S L A K R g AT
SE o W BUVI AN A B 7% 2244 (2 mLik &),
FEFIHIE25 B ODygg 0.2, Y B3N FAT, B3R AT
ARSI 7 ODjggg o

MR T FIT O 30 R R BT A0S 9 7, 25 R B 3% 5
IR R RS R S T SRR, AT
Xof Ak R B2 M AN O B TR R AT . B
%, IRAEBG 1184 52 3 NaNO; IN/K -, f# FINH,CI
BTN BRI E AR FAEE, 2980, 94.43,
188.86. 472.15. 944.30 F11888.60 mg/L. ifit
FMINNaCl PA R 577 [7) 4b B 85 35 35 (4175 35 R AR 7]
P 55 BATAT, THE96h ufti. X E ik
R 52 8 1 Clark %4 FE B (Hansatech, 22 [E) 1T,
TIEZRSCHER[16], Y& A #E # [pmol O,/(mg
Chl.a-h) =S50 A HER R /MR R . TaRER
Er A 80% P B #E AT bR

FRiFiE MR S MERENIERE A2
i 0 T O 0 TR () AR 2R R S TR A S
TR TR T2 v AR, ASHIE FORE I3 078 H M e
FACHB-122977 71 5 2k A [B] 77 2 55 M 1) 1 2 82 i3k
P24 SR 0 . WA RN B % 1x10° cells/
mL, M T A R L 1. DA R AN
G TR B 1% FRAE R N IR, D 4 PR R N
2x10° cells/mL. T 47135 B AN AT, fiiiE
Y N R R 6 I 2 S, R O 2R Al A X
(Beckman, 3 [F)#EAT 70 HF I HE
1.5 BN

T SO0 AR 25 9 I Bhr e iR . 7 L Ab
A R S6 SR 2H 22 S, SR FH AL 3R O 22 43 M (AN-
OVA), P<0.054% E M7 5 . {4 GraphPad Prism 8
(GraphPad Softwar, 3% )17 24 153 H F1 I E (1)
224, 1 F CytExpert(Beckman, 3% )% i 241 it
AR AT 53 H7

2 #R

2.1 XHAFETREEINHI R A SRR IR IE

ZERUNE AT, 34KKR ST 1 P8O CTE T 1)
A K RN AN AR [, R AR R A . A
FACHB-1229. FACHB-1235. FACHB-1974%1£
EHi#FACHB-523. FACHB-1084. FACHB-
1126 1) 383 T X6 7 ok ok 20 98 1) A A 7= AR AN [ 2
M . o, i F ACHB- 1229 38 U0 i 38 35
FACHB-3550. FACHB-905 [t 1| 1 F f 3, 11461
T H1N53.95%148.39%., R, J& S 7ok 5

FEl el 4 FACHB- 122938 MR 3E 4T -
2.2 HMEEFACHB-1229 8 &Y RL E

B GC-MSYI I At 45 R vl 45, AMwIER S
TeAMEIAE BB eV 2= R R 3R 1 7R, E N
BaE. BRI, MERFREREYIGR 2). RYE 0
[1OTHRE iy 0 ol 2 v HL AT 0 4 FH 1 0 o 0, 408
2R T HIR —(2-H 4 FE 23 EE(1,2-Benzenedicar-
boxylic acid, bis(2-methoxyethyl) ester) R] f& A} i
FACHB- 1229383 41 T 8 3 A= K I ot
2.3  XTHEEFACHB-1229893E

MEFACHB-1229% K R BB BF M A&
KR 25 R U, MHEFACHB-12291¥11 {8 (0.38+
0.06/d) K T 1 #E#FACHB-3550 F1FACHB-905¥]
B [¥98(0.13+0.03)/d, K 2].

X g B 32 I e 4 SRR, B = BRI
BT ETE, AR ) AR R A AR, AR A

FACHB-523
FACHB-719
FACHB-1084
FACHB-798
FACHB-1126
FACHB-811
FACHB-704
FACHB-931
FACHB-721
FACHB-932
FACHB-492
FACHB-506
FACHB-1974
FACHB-1229
FACHB-933
FACHB-1235
FACHB-1297
FACHB-507
FACHB-508
FACHB-496
FACHB-959
FACHB-963
FACHB-1266
FACHB-1986
FACHB-276
FACHB-1221
FACHB-1234
FACHB-1268
FACHB-1983
FACHB-340
FACHB-494
FACHB-1991
FACHB-1993
FACHB-1981
FACHB-1995

—100

PR I

Bl 1 348k FIER N T FEEEFACHB-3550 (a)MIFACHB-905
(b) 1 A K28 A ]
Fig. 1 Heat map of the growth effect of 34 strains of green algae
spent medium on M. aeruginosa FACHB-3550 (a) and FACHB-
905 (b)
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Tab.2 Relative content of compounds (%) analyzed using GC-MS in FACHB-1229 and FACHB-492
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$& 2 Hydrocarbon Hentriacontane 0.52 ND
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Ethyl 2,3-Epoxy-2,3-dimethylbutanoate 9.08 ND
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Fig. 2 Growth rates of FACHB-1229, M. aeruginosa FACHB-
3550 and FACHB-905 in 24-well microplates

/NER7E(FACHB-1552. FACHB-1554fIFACHB-
1580).
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Fig. 4 Growth rates of 4 strains of Scenedesmus sp. and 2 strains
of M. aeruginosa in media with different ammonia nitrogen
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Fig. 5 Percentage of cells in co-culture conditions of Scenedesmus
sp. FACHB-1229 with M. aeruginosa FACHB-3550 (a) and M.
aeruginosa FACHB-905 (b), respectively
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INHIBITORY EFFECT OF SCENEDESMUS SP. ON MICROCYSTIS
AERUGINOSA AND ITS EVALUATION

SONG Chan-Yuan"’, BAI Fangz, LI Tian-Li’ and SONG Li-Rong2

(1. Dalian Ocean University, Dalian 116023, China; 2. State Key Laboratory of Fresh Water Ecology and Biotechnology, Institute of
Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: Cyanobacterial harmful algal blooms are a global environmental problem. Microcystis, which can produce
microcystin, is one of the most pervasive bloom forming cyanobacteria in freshwater ecosystems. Blooms of Micro-
cystis have adverse effects on lake ecology, and may effect human health, so it is important to control Microcystis
blooms. In order to investigate the inhibitory effect of green algae on Microcystis aeruginosa based on allelopathy
among different algae strains, we screened potential green algae to control M. aeruginosa blooms. One strain which has
allelochemicals production properties was screened from 34 strains of green algae. The results showed that the spent
medium of Scenedesmus sp. FACHB-1229 had the highest inhibition rate, for M. aeruginosa FACHB-3550 was
53.95% and for FACHB-905 was 48.85%, respectively. Result of gas chromatography mass spectrometry (GC-MS) in-
dicated that 1,2-Benzenedicarboxylic acid, bis (2-methoxyethyl) ester might be the allelochemical substances. In addi-
tion, we also measured growth rates, high ammonia nitrogen tolerance and photosynthetic oxygen evolution rates of the
strain. The results indicated that Scenedesmus sp. FACHB-1229 had high specific growth rate of (0.38+0.06)/d. It also
had the highest photosynthetic oxygen evolution rates of (229.91+10.49) umol O,/(mg Chl.a-h). The ammonia nitrogen
tolerance of Scenedesmus sp. FACHB-1229 was significantly higher than other strains, its growth rate was
(0.30+0.08)/d when the ammonia nitrogen concentration reached up to 1888.60 mg/L. Moreover, the proportion of
FACHB-1229 was consistently increased when co-cultured with FACHB-3550. In summary, FACHB-1229 has the su-
periority in interspecies competition with M. aeruginosa, its spent medium can inhibit the growth of M. aeruginosa, and
it also has high ammonia nitrogen tolerance and photosynthetic oxygen evolution rate. Therefore, this study has
provided the theory and application basis in prevention and control of cyanobacterial blooms using interspecific com-
petition among algae. FACHB-1229 has the potential to control harmful algae through biological methods, it can grow
rapidly in aquaculture pond or other polluted water bodies with high ammonia nitrogen concentration, while it can in-
hibit M. aeruginosa through allelopathy and provide dissolved oxygen at the same time.

Key words: Allelopathy; Biological control of cyanobacteria; Interspecific competition; Microcystis aeruginosa;
Scenedesmus sp.
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