5536 B 1 W S &~ £ Eild Vol.36,No.1
2016 4F 1 A ACTA ECOLOGICA SINICA Jan.,2016

DOI; 10.5846/stxb201408291720
TN 24 , H 2, Craig A. Carlson, EYT.%. HEIK Hp ISR AN X AN R AR VR 2 A WL B0 VR L AR A 2441, 2016,36(1) ¢

Tan L J, Xiao H, Craig A. Carlson, Wang J T.Mineralization of different dissolved organic matter containing various biogenic elements by natural bacteria in

seawater. Acta Ecologica Sinica,2016,36(1) ;

BKARAAENARNERZZFNINY LIEH

WA ,H  Z’,Craig A. Carlson’, iz F""
1 RGP A AL T2 5 266100

2 PR RFIR A AR, H ) 266003

3 EEIMN R EERL ARG RFER NN ZEERL CA93106-6150

WE . B RFA RS EYR AR BB —E 50, B T 0 A DL T BET AT 0 A TR, R R RS
SRR DL o RN TR) e HA L A 2B D R FE S AN i A AR SCIIFSE T 8 A AR A IR EHE Y 4 s G ol
(DOM) 1E 1 FF- VA AE T BB AL F RO A A 2R R s, 25 SRR SR ) AR UR 3R 1 AL, R0 R 9K = 5 4
B A A AR AR AT, A KR () BT/ NIBF R N >C >P >S >XF IR 3B & A L B A B T40 e 19 A 4 4 s Ak
KA (BGE) M R/NBF N XHRAL> C > P >N >S, UL AN I R AE 7= R B 0 3 A T SR B AR DG SN B X
HLIRTHFEHR 12N >C >P >S >XF IR, BB A B AR R 57 HL0 T A3 58 A0 56 s A HLA i AR Bl R RS S - N
>C >P >S >XHRA , SEVYHEFERRINT—3, LibgsREW, LG HRESHAEARR A RE R WA VYN IR R %
5, B RA VYRR G i, KOS SN, SRR 2 SBEA LY, &5 UL i 8, Ui B AN BT & A R ZE IR R A Bl
WS R S

KB IR A LY A IR B R

Mineralization of different dissolved organic matter containing various biogenic

elements by natural bacteria in seawater

TAN Liju', XIAO Hui’, Craig A. CARLSON’, WANG Jiangtao' "

1 College of Chemisiry and Chemical Engineering, Ocean University of China, Qingdao 266100, China
2 College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China

3 Marine Science Institute, University of California, Santa Barbara, California 93106, USA

Abstract: Heterotrophic bacteria in seawater play an important role in biogeochemical cycling of biogenic elements. The
decomposition rate of different dissolved organic matter (DOM) is related to the amount of heterotrophic bacteria, and the
biological utilization ratio of DOM influences the growth of bacteria. In this study, mineralization and the effect of four kinds
of DOM with similar structure but different biogenic elements on bacterial growth were investigated. The results suggested
that organic matter added to cultures promoted the growth of natural marine heterotrophic bacteria, and the order of specific
growth rate () was as follows; N > C > P > S > control. DOM with nitrogen and carbon was the most effective in
accelerating the growth of bacteria. The order of bacterial growth efficiency was as follows; Control > C > P > N > S; these
results indicated that bacterial secondary production has no direct correlation with the decomposition rate of organic matter.
The consumption rate of organic matter per individual bacterium (1) was in the following order; N > C > P > S > control,

which was the same for biological availability of different organic matter. These results suggested that the mineralization rate
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is different for various organic matters having similar structure but different biogenic elements. The organic matter with
nitrogen was decomposed most easily, followed by carbonaceous organic matter and organic phosphorus, but organic sulfur

remained somewhat refractory to decomposition.

Key Words: heterotrophic bacteria; dissolved organic matter; biogenic element; mineralization
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Table 1 Organic matter species and concentrations in various bacterial cultures (in carbon)
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Dissolved organic c mtvl Dissolved organic Dissolved organic Dissolved organic Dissolved organic

matter ( DOM) ontro carbon (DOC) nitrogen ( DON) phosphorus ( DOP) sulphur( DOS)

W hR U BE (LARRIT)
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Fig.2 Organic matter concentration and bacteria biomass ( pmolC/L) in the whole cultivation process
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Table 2  Specific growth rate () in various bacterial cultures

HH pfE(1/d) SFEE(1/d) KNI
System w(1/d) Average of The order of W
%t #& Control Control-1 0.81 0.78 N>C>P>S>Control
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EHA DY Adding DOS S-1 0.84 0.87
S-2 0.90
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Table 3 Bacterial growth efficiency (BGE) in various bacterial cultures

& BGE/% BGE “F-#4{H/ % RN
System BGE Average of BGE/% The order of BGE
Xt & Control Control-1 54 54 Control > C > P > N >S
Control-2 54
AP Adding DOC C-1 36 35.5
C-2 35
ERAAYY Adding DON N-1 29 26
N-2 23
T LY Adding DOP P-1 40 31
p-2 22
AN Adding DOS S-1 24 24
S-2 24
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Table 4 Values of %BDOC showing the bioavailability of DOC in various bacterial cultures

LA %BDOC F-HE KNF
System %BDOC Average 0of%BDOC The order of%BDOC
%t ## Control Control-1 4.94 4.88 N>C>P>S>Control
Control-2 4.81
FRA N Adding DOC C-1 20.11 19.83
c-2 19.55
SHEA Y Adding DON N-1 23.07 24.58
N-2 26.08
WA HLY Adding DOP P-1 16.87 17.09
p-2 17.30
FEANLY Adding DOS S-1 14.12 15.87
s-2 17.61

%BDOC ( bioavailability of DOC) 1A P4 A A= Hy ] 1 FH Pk
3R 4 WTUE T, S EA AR YRR, s st HUCR S A LY, R = S HA LY, K
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Fig.3 The bioavailability of different DOC in the whole culture process in various bacterial cultures
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£S5 TRERFENBENEVEREIEFREER (LA pmol/cell/d)

Table 5 Consumption rate of organic matter per individual bacteria in various bacterial cultures ( pmol/cell/d)

(L33 THAEHR 1(x107%) 1 EHE(x107%) K/NIGF
System Consumption rate of DOC(x10™°)  Average of I(x107%) The order of T
it Control Control-1 1.87 1.39 N>C>P>S>Control
Control-2 0.91
T YY) Adding DOC C-1 3.82 3.48
C-2 3.13
THA YY) Adding DON N-1 4.33 4.39
N-2 4.45
SR LY Adding DOP P-1 1.95 3.38
P-2 4.81
EHA LY Adding DOS S-1 2.26 3.10
S-2 3.93

3 &g

T LSRN AT a] DL S5 AR AR IR A ML 2 X 53R A i LR A AR R s, b 5 R
ALY A B AE A B P B B 8, He A= R P B i, A Rt e PR, OO S B BLY , & A LA )
AT A A G BEVE 533, 0 il R L fie 1, A= WM IR AR, T DL, FRARK AR B AT LA R S A0 o I i 2
DIARSE (B A KBRS AR R AR,
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