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Metabolic characteristics and effects on Microcystis growth of attached bacteria of Micro-
cystis blooms
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(Life Sciences College, Nanjing Normal University, Nanjing 210023, P. R. China)

Abstract: To study the effects of attached bacteria on the microenvironment of Microcystis cells of blooms, thirty-four attached bac-
terial strains were isolated from Microcystis colonies sampled from 4 different bloom samples, and enzyme-producing abilities of the
isolated strains were measured. Measuring of nitrogen metabolism enzymes showed that 13 strains could hydrolyze casein, 5 strains
could effectively remove ammonia, and 1 strain had a strong nitrate reductase activity. Measuring of phosphorus metabolism en-
zymes displayed 4 strains with phosphates’ activity. The measurement also showed 11 strains with esterase activity. To evaluate the
effects of the bacterial strains on the growth of Microcystis, each isolated strain was co-cultured with Microcystis. The results showed
that 11 strains could obviously promote Microcystis growth ,took up 32% of the total isolates; three strains obviously inhibited the
growth, took up 9.9% of the total isolates. Relationship of enzyme production ability and effects on Microcystis growth revealed that
the growth-promoting strains were case in aseor esterase-producing strains.
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Tab. 1 Casease activities of the attached strains

Ef 73 it Ef 73 it Ef 73 it Ef73 {365
Q-1 + + Q-10 - CH-1 - 84 -

Q-2 - Q-11 + + CH-2 - 8-5 -
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Fig. 1 Elimination rate of NH,-N of the attached strains
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Fig.2 Alkaline phosphatase activities of the attached strains

3 Wit
3.1 AR BMESR

CH-3) 1 2 *ﬂi‘j’c%ﬁﬁ‘f%ﬁﬁﬁiﬁ (Q4,
Q-14) W AT /0 F 4. Jliid PCR 473 16S
rRAN LRI , F) JH Blast #4:7F GenBank
Bt e AT P SAR UL Lo X, SR U3k 3,
SRR RE R B R ILE 4.

A IO K A K AP A A e T A A (#3k 10° CFU/ml) |, TR K P b 45 R st AR
B AR SRR — ORI 55, AT T 0K FUAR SR AR TR A 5 B i i S 45 A O B AR B AT



BT KA M A W AR R AT R R A KPR 1119

FERIU R Bt AR B0 7 1, P25 5 Tl BE R AR SR T RS T S5 0 A R T, BN 4 R B P T E £ 34
MREVE LS BA B 2E 7R, T AR R RN HA ARG IR AR SO 18 55 77 H A BRI R (S0
SRR A —/NER ST, (LI 5 3 S ) 3 2/ ] DA — RE R b S s Sl R A R PR AR IR L

2 MR IRRERS )

Tab. 2 Esterase activities of the attached strains

LS B Itk B Itk B il 360
Q-1 - Q-10 - CH-1 - 84 + +
Q-2 — Q-11 — CH-2 — 8-5 —

Q-3 — Q-12 + o+ CH-3 — E-1 —

Q4 + + + Q-13 + CH4 — E-2 —
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Fig. 3 Effects of the attached strains on the growth of Microcystis aeruginosa XWO01
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Tab. 3 Comparison analysis of 16S rRNA gene with similar sequence

[sk7S LASEEAE S RS S KARRIE
8-5 Acidovorax delafieldii DPS2 (& [CEHRHH ) HQ704415.1 100%
CH-3 Bacillus cereus strain HNSQ9 ( #IR ZEAAT ) JO821384. 1 100%
Q04 Bacillus firmus strain KJ-W9 (5% [& 2ZE /AT 2 ) JQ799106. 1 100%
Q-14 Aeromonas aquariorum strain KBN1201762 ( /K &4 7= BT ) JX308270. 1 100%
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Fig. 4 Phylogenetic tree of the attached strains 8-5,CH-3,Q-4,Q-14 and related strains
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Tab. 4 Physiological characteristics of the strains with obvious effects on Microcystis growth

7S it £ TS HRAMERR  HRRCIEREE ) SRR ) R o F B

N-1 — 38% — - - it
CH-3 - 20% — — - i
CH4 — 51% — — - EitE]
8-5 - 29% — — - £
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06 o+ 24% — - + o+ e it
Q-8 — 30% — — + + e
Q-14 + 4+ + 27% — — — fE
N-2 + 26% — — — et
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