55 34 355 15 1) 2o & E2 Eiid Vol.34,No.15
2014 4F- 8 H ACTA ECOLOGICA SINICA Aug.,2014

DOI: 10.5846/stxb201302270309

PNEAR, AL TE DA 25 R GE T W PR R FIURL B B A 57412, 2014,34(15) :4133-4141.
Sun Z L, Wang C K.Dissolved and particulate carbon fluxes in forest ecosystems.Acta Ecologica Sinica,2014,34(15) :4133-4141.

HRHESRE AR TR PR RE S

AR ARG

(1. ZRAAR K2 AR ST FE ol /R 1500402, ARG S0, ik 134002)

. Al ML ( Dissolved carbon, DC) F1WUKLHk ( particulate carbon, PC) il S AE A ZR A 25 R GUi I ) T B4 43, 16 ZR AR [E 5k
TIRE R P FASE R S50 v B B SRR BRAROR R 0 TR S5 T ZE AR TE P9 b g 2 . 73R T RRAE S R 48 DC
1 PC HALAL WVERE AHSCAE R S mm R, I R B8 T i U i R SE 2% TR I 58 (R R, BRMCAE R R % DC A PC £ 24
FEATESPEA Bl | FTVA METC OB FUBURL A HLe , EZoRIR TABRF RS G A 75, DC A PC 2 AR LA I PR e, £ 2
PIRAVURE 2538 AR 3 P 0 T8 U AR L3R G, IFil o L HERP R 1) iz i B im ik i i Ui A S R 5. MRS
RBEEE ,DC A PC il 2 AR R 430 AHAR A3k G ) Jo) 2 2 A W) o R B W R s I IXBRURUBE 3, 2 A1 52 - S R e A 1 A
B BEHBOCR SRR T U2 SR G R , SN2 % . (1) SRR RIS OB SRS R 48 DC FI PC
Tt B D R HAREG S R R Ho SR SIALEE 5 (2) #RR DC Ml PC S5 H B M AE S R Gus 4 43 WA 126 22 K g4k,
DC il PC i 5 B IR0 Z AR A AR S A T OG5 5 (3) KRR LA e ol J& N1 3 (AR AR E ) A s TP o
(AR B OKTR RS ) X AR A S R G DC F PC BRI,

SRR AT TR ALK 5 T IAS PE TC ML AR Bkl i 5 B B0 s 52 M (81 1

Dissolved and particulate carbon fluxes in forest ecosystems
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Abstract; Forest provides the most significant ecosystem services among the terrestrial ecosystems, and plays an important
role in sequestering carbon (C) and mitigating the ongoing global climate change. Dissolved carbon ( DC) and particulate
carbon (PC) fluxes are important components in forest C budgets. Quantifying fluxes of DC and PC in forest ecosystems is
essential to better understanding the C cycling processes and improving the assessment and prediction of C sequestration
capacity in the ecosystems. However, the budgets of DC and PC have often been ignored in forest C cycling studies largely
due to knowledge shortage and difficulty in taking measurements. Here, we reviewed the recent progress in DC and PC
studies in forest ecosystems. We discussed the composition and function of DC and PC, associated ecological processes and
influencing factors, and finally pointed out future research priorities in this field.

The DC and PC in a forest ecosystem mainly consist of dissolved organic C (DOC) , dissolved inorganic C (DIC) ,
particulate organic C (POC) , black C and carbonate C, which fundamentally originate from net primary production of the
ecosystem. DOC, an important active pool of C and nutrients, is mainly composed of carbohydrates, long-chain aliphatic
compounds, aromatic compounds, proteins, and low molecular weight organic acids. The DOC content is correlated
positively with concentrations of proteins and carbohydrates, but negatively with concentrations of carboxyl C. The DOC in

soil solution is mainly derived from plant litter, soil humus, microbial debris, root exudates, and ectomycorrhizal mycelium.
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DIC consists of dissolved inorganic carbonate, dissolved bicarbonate, dissolved carbonate and dissolved carbon dioxide. It
activates soil nutrient elements and thus enhances plant growth. POC is the major form of PC in forest soils that includes
polymeric gel, organic fiber, cell fragments, microbial biomass (such as algae and bacteria) , and polymerized DOC. Both
DC and PC are labile C pools in the forest soil system, which enter the ecosystem from atmospheric deposition, throughfall
and litterfall, and leave the ecosystem via soil respiration, lateral transport and seepage. At a small local scale, fluxes of DC
and PC are mainly influenced by such biotic factors as root exudates, fine root decomposition and microbial turnover. At a
large regional scale, they are jointly affected by soil and vegetation characteristics, coupling effects of ecological processes,
climatic conditions and global changes. Future research priorities in this field should be: (1) to explore the factors
controlling fluxes of DC and PC in forest ecosystems on various spatio-temporal scales, their potential coupling relationships
and underlying mechanisms; (2) to understand interactions and transformation between DC / PC and other C fluxes in
forest ecosystems, and explore potential stoichiometric relationships between DC / PC and other nutrients in the systems and
(3) to explore effects of global changes on fluxes of DC and PC in forest ecosystems, particularly focusing on the effects of

extreme disturbances, such as forest management, wildfire, drought, flooding, ice and frozen, and freeze-thaw cycles.

Key Words:; dissolved organic carbon; dissolved inorganic carbon; carbon cycling; carbon flux; influencing factor
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and particulate carbon fluxes in forest ecosystems
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