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Effects of DOM in compost of cattle’s manure on the physiological and
toxin—producing characteristics of Microcystis aeruginosa FACHB905

LIN Yiging WU Genyi XU Zhencheng SHAO Jihai®

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Dissolved organic matter (DOM) originated from compost of cattle manure had been extracted and added to
Microcystis aeruginosa FACHB905 to study its effects on the physiological and toxin—producing characteristics via the
determination of cell growth, pigments content and algal toxins content. The concentration of DOM was evaluated by
using dissolved organic carbon (DOC). The final concentrations of DOC designed for cultural medium, marked as CK,
T1, T2, T3, T4 and T5, were 0, 15, 30, 60, 90 and 120 mg/L, respectively. The results showed that: 1)Cell density
influenced by DOM increased in treatments T1 to TS at day 2; The maximum growth rate occurred in treatment T4
(5.97x10° cells/mL) at day 2, with a 21.67% increase than that of CK. DOM could increase cell growth in treatments T1
to T3 but inhibit cell density in treatments T4 and T5 at day 4, the maximum growth rate occurred in treatment T2
(9.23x10° cells/mL) with a 15.27% increase than that of CK. DOM could only promote the cell growth in treatments T1
and T2, but inhibit cell density in treatments T3 to TS5 at day 6, the maximum growth rate occurred in treatment T1

(13.34x10° cells/mL) with a 10.35% increase than that of CK. 2)Compost source of DOM inhibited the synthesis of algal
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toxins, the lowest content of Microcystin—LR in cells was occurred in treatment T5 at day 2, with a 53.13% decrease than

that of CK. The lowest content of Dha7—Microcystin—LR in cells was occurred in treatment T5 at day 4, with a 78.51%

decrease than that of CK. 3)There was no significant effect among DOM treatments on the synthesis of Chl-a or

carotenoid in cells.
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Fig.4 MC-LR content of each 1x10*cells with times at different

treatments

010 .
] CK OTl m T2
008 ™ BT4 TS

Dha7-MC-LR

/d
B 5 AFRAEEESLES 1 HNERSS
Dha7-MC-LR &=
Fig5 Dha7-MC-LR content of each 1x10* cells with times at

different treatments

4 T2 T3 T4 T5
MC-LR
( 2 ) 6 T3
MC-LR 0.17 ng CK
56.41% 5 Dha7-MC- LR
DOM 2
T4 Dha7-MC-LR CK
62.18% 4 6 T5
Dha7-MC-LR CK
69.11% DOM
FACHB905 2

MC-LR

78.51%
M. aeruginosa

3 #it5itit

DOM
[14-15] N

[16-18] DOM

DOM

[19] 4

6 DOM (T4 T5 )

M. aeruginosa FACHB905
DOM
FACHBY905 Chl-a
[20] Chl-a  Carotenoid
Mg Cu Zn Ni Mn

[21-22] DOM

M. aeruginosa

Carotenoid

(23]

DOM

http://xb.hunau.edu.cn 2017 6
M. aeruginosa FACHB905 Chl-a
Carotenoid CK DOM
DOM M. aeruginosa
FACHB905
T2 T3 T4 T5
MC-LR ( 2d)
DOM Dha7-MC-
LR Mcy
[24]
DOM

MC-LR  Dha7-MC-LR

DOM  DOC 15 120
mg/L 2 DOM M.
aeruginosa FACHB905
4 T4 T5 6 Tl
T3 T4 TS5
DOM
6 d
Microcystin—LR 2 TS5
CK  53.13% Dha7-Microcystin—LR
4 T5 CK
78.51% DOM
DOM DOM
S X 3B
(1]
D] 2008

[J] (
) 2011, 37(5):546-550.DOI:10.3724/SP.J.1238.2011.
00546

[D] 2015

]
( ) 2016 42(2):202-207. DOI:10.13331/j.
cnki.jhau.2016.02.018

[5]



319

(1]

[15]

[D] 2013

N P K ] 2012 40(2)
286-292  DOI:10.14050/j.cnki.1672-9250.2012.02.018

] 2012 26(3)
131-135  DOI:10.13870/j.cnki.stbexb.2012.03.025
[D] 2016
.
( ) 2011 37(4):440-445. DOI:10.3724/SP.J.

1238.2011.00440

RIPPKAR DERUELLESJ WATERBURYJB
strain histories and properties of
1979

et al.
Generic assignments
pure cultures of cyanobacteria[J] Microbiology

111(1) 1-61 DOI:10.1099/00221287-111-1-1
SHAOJ HEY CHENA etal

algicidal efficiency of Bacillus sp B50 and bacterial

Interactive effects of

community on susceptibility of Microcystis aeruginosa
with different growth rates[J] International Biodeteriora-
tion & Biodegradation 2015 97 1-6 DOI:10.1016/.
ibiod.2014.10.013
M]

2000 135
SHAO J WU X LI R Physiological responses of
Microcystis aeruginosa PCC7806 to nonanoic acid
stress[J] Environmental Toxicology 2009 24(6)
610-617 DOI:10.1002/t0x.20462
AMIRS LEMEEMH MERLINAG etal Structural
characterization of humic acids extracted from sewage
sludge during composting by thermochemolysis—gas
chromatography—mass spectrometry[J] Process Bioche-
mistry 2006 41(2) 410422 DOI:10.1016/j.procbio.
2005.07.005
KILLOPS S D KILLOPS VJ Introduction to organic

geochemistry[M] London Blackwell Publishing 2005

[18]

[19]

[20]

[21]

[23]

[24]

] 2014 26(1) 9-18

]
2014 8(7) 27142718
DAIR LIUH QUIJ etal
microcystin production of the Microcystis aeruginosa[J].
Journal of Hazardous Materials 2009 161(2) 730-736.
DOI:10.1016/j.jhazmat.2008.04.015
PILLINGERJ COOPERJ RIDGETI Role of phenolic
compounds in the antialgal activity of barley straw[J].
1994 20(7) 1557—

Effects of amino acids on

Journal of Chemical Ecology
1569 DOI:10.1007/BF02059880
ROSSINI-OLIVA S MINGORANCEM PE AA Effect
of two different composts on soil quality and on the
growth of various plant species in a polymetallic acidic
mine soil[J] Chemosphere 2017 168 183-190.DOI:
10.1016/j.chemosphere.2016.10.040
KUPPER H SETLIK I SPILLER M

metal-induced inhibition of photosynthesis

et al Heavy
targets of in
vivo heavy metal chlorophyll formation[J] Journal of
Phycology 2002 38(3) 429-441 DOI:10.1046/j.1529—

8817.2002.01148.x

[J] 2009 31(7) 698-704 DOI:10.
3724/SP.J.1005.2009.00698
ZHANG M ZHANG H Co-transport of dissolved
organic matter and heavy metals in soils induced by
excessive phosphorus applications[J] Journal of
Environmental Sciences 2010 22(4) 598-606 DOI:10.

1016/S1001-0742(09)60151-0

[D] 2014

T TR
B L OE



