R AR Jan. 20, 2013, 40(1): 7186

Microbiology China © 2013 by Institute of Microbiology, CAS

tongbao@im.ac.cn
bz

O AR A BRAR DR TR SO R AR BB LR, W K o 5 R S LB AN A ) M B A
R, S22 R XTSI — A KA

£
NN

2

—+
NN

B E A M iR A2 SPLH e

EAEY U KB OREY RARY ARY

(1. EITRY: AR e EEE ST E e E]  361005)
(2. TR WA Y S EREZM T g EiT  361005)

i B ASHAMIRERGTTT, ARBEERE LD RBIAG TR, FET M7
Hid 2o blh], IR B G HUE A MR R BB BT T HFEMEEG—AFAR: HAEAEY
AR WUEAE M) AR AL, AT AR T AR EA RS, ARG
WME . i REIMFEA AR ARG RA AN LB RATRGEASAE, AH
B A A MR R E XA R,

KR MAAMBER, BEBRABIR, BRAIEE, M, B

Microbial processes and mechanisms in carbon
sequestration in the ocean

JIAO Nian-Zhit?" TANG Kai'? ZHANG Yao*® ZHANG Rui‘?
XU Da-Peng*? ZHENG Qiang™?

(1. State Key Laboratory of Marine Environmental Science, Xiamen University,
Xiamen, Fujian 361005, China)
(2. Institute of Marine Microbes and Ecospheres, Xiamen University, Xiamen, Fujian 361005, China)

HEWHE: EZRHEKRRFAIH RS H(No. 2013CB955700), % H AR 41 H (No. 91028001, 41276131,
41176095, 40906059), [ i 5 /A 25 15 H (No. 201105021)

*BWAEE: Tel: 86-592-2185752; X: jiao@xmu.edu.cn

Wis BEA: 2012-12-03; = HHER: 2012-12-12



72 A=) 24 384 Microbiol. China

2013, Vol.40, No.1

Abstract: The oceans are full of microorganisms, which play a significant role in global carbon
cycle. Microbial carbon sequestration in the ocean, as a cutting-edge scientific issue, receives a
great deal attention in the context of global climate change. Based on the microbial carbon pump
conceptual framework, microbes are major producers of recalcitrant dissolved organic carbon
(RDOC) that can stay in ocean water column for long time storage. Different microbial groups
contribute to RDOC carbon pool in different ways. This paper addresses groups such as autotro-
phic and heterotrophic microorganisms, viruses and protozoa with respect to their various eco-
logical characteristics and specific roles in RDOC formation.
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Fig. 1 Network of interactions between marine microorganisms and dissolved organic carbon (DOC)
TE: AAPB: ISR 0G5 4l 1A, DOC pool: il HLER P, RDOC: TH LR A PLEK; BP: A¥I%E.
Note: AAPB: Aerobic anoxygenic phototrophic bacteria; DOC pool: Dissolved organic carbon pool; RDOC: Recalcitrant dissolved

organic carbon; BP: Biological pump.
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Fig. 2 Abundance and distribution of dissolved organic
carbon in the ocean (after reference [26])

Note: DOC: Dissolved organic carbon.
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Fig. 5 Modelling virus-mediated carbon flow in marine
carbon cycles
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Note: The flow of dissolved organic carbon liberated from the
viral lysis of marine heterotrophic and autotrophic microbes
back to the DOC pool in environment is called “viral loop”,
which indicates that it could influence the pathways for the
utilization of nutrients at different trophic levels. POC pool:
Particle organic carbon pool; DOC pool: Dissolved organic
carbon pool. LDOC: Labile dissolved organic carbon; SLDOC:
Semi-labile dissolved organic carbon; RDOC: Recalcitrant
dissolved organic carbon; SRDOC: Semi-recalcitrant dissolved
organic carbon.
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lated C and egestion of unassimilated C from grazer’s food vacuoles which is a potentially important source of marine dissolved or-
ganic carbon. DOC: Dissolved organic matter; RDOC: Recalcitrant dissolved organic carbon.
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