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Abstract; The lake wetland ecosystem is one of the most important terrestrial carbon sinks, and its soil organic carbon
(SOC) storage changes will have a significant impact on global climate. Under the background of global climate changes,
lake wetlands are seriously threatened in their function as ‘ carbon sink’ , due to the ecological problems such as water
levels declining and water area shrinking. Although a large number of studies have been published to investigate the dynamic
changes of organic carbon in wetland soils, the results are so diverse in research sites, experimental methods and focuses
that it is difficult to draw consistent conclusions. Therefore, it is particularly important to have a detailed understanding of

the evolutionary trend of SOC storage and transformation processes in lake wetlands. In this paper, we summarized the
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relevant national and international research literature on SOC in lake wetlands, identified the current research hotspots and
deficiencies of soil organic carbon in lake wetlands from three aspects: organic carbon formation, turnover and stability. And
combined with the current situation of lake wetlands, we described the factors influencing the dynamic changes of organic
carbon. Existing studies have shown that plant carbon, especially wetland litter carbon, was the main source of SOC in lake
wetlands. However, the role of microbial carbon in the formation of SOC cannot be neglected, and the ratio of plant and
microbial carbon contributions to lake wetland carbon stocks may exhibit spatial heterogeneity. The SOC turnover of wetland
was mainly regulated by microorganisms, but soil fauna of small and medium-sized compartments also played an important
role, which might be both drivers and contributors. The study suggested that incorporating soil fauna into the model of
wetland SOC turnover was necessary to obtain a more accurate assessment of carbon turnover processes in lake wetlands.
Organic matter-mineral chemical binding state conservation was the most important mechanism for maintaining the stability
of SOC in lake wetlands, and a variety of biotic and abiotic ( climate, hydrology, etc.) factors could have a directly or
indirectly effect on the stable storage of SOC. At present, the mechanism for maintaining SOC stability in lake wetlands is
still based on the theoretical model of terrestrial or marine ecosystems, and further evaluation is needed for the specific
applicability in lake wetlands. The purpose of this study is to summarize the research progress on the formation and
transformation of soil organic carbon in lake wetlands, and to provide literature references and research ideas for peer

researchers.

Key Words: soil organic carbon; plant litter; microbial necromass carbon; mineral-associated organic carbon; lake

wetland ecosystems
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Table 1 The characteristics of different types of lake wetlands [5—9]
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Table 2 The contributions of plant and microbial derived carbon to SOC under different wetland types
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Fig.1 The input and formation of soil organic carbon in lake wetlands ['°-2°-2:3!]

2 HRIEM SRV E R

AT HLIR (SOC) FAHIE AR A A AL i g i, AR 1) (B 1 W0 A AT BIL AR ) 72
s ™ LG LA YIRSl A AR A S R G R AR IR N AL SOC JR e % 2 Ak A
Dy R O RS W g T 9 A o R U A A, R S E  m soC A
BT BEMRSEIRA 1 3R E MR S I TE SOC Ja % o (B 2 AL, T I 25 A 25 IR i+ R

http ; //www.ecologica.cn



20 14 skt AF AN b A MU IR e BAR e MERT 7 i 9001

Wy RS BOAE FHAG T S 4 BRAR AR SOC (YRI5 72,
2.1 AEYIEEER SOC FEE

A= W — i S AR R SR B SOC JEA% A= i asd -0l M 71l 3 Ak JES A i R B Y B 9 5 2 1Y BE TR
IRy FEMT R AT DL CO, B ZGR MR, 5340 MR R A8 vf H e ( CHL, ) M HE U 2 = )
PR IR BUEYR AN TS SOC R BUR R IEARETY ) LT HEAB RS, WA
Tt TP TR R SOC J1 %% 3 S 3 35 AIR 10 b 26 25 2R 0 A 400 5 500 & 0 i o 10 b, - 398 e i 21 0 I ok 2
155, 29 80% M) 7K A BTG e A o 720 e o A T SR A AN S R T 0 28 S P B 40 TR ISP 358 1 39 v
(R K R M TV ) DR R A A B ) 1 Mo S P 4, O T U AL B - W 1 8 L B~ A I 255 /K A it T
Mo XRPR AR A« BTN " L SOC RGBT A= WIWF U AR o 1A BRI T 0 b Roke Ay Hh Sk 1) B TR
SR BARHI T E TR /R SOC 312 1 JaL 36 7% 7 WAt 5 P U ) PR 3R CO, HE TS i 1
T TR, SR ARSE S e SR A= F e i TG PR S UM DC 6 R, LI /K 07 55 B 55 CH,,
HERCRIEA T YRR IR KA T A 30T 1 B P S R, SOC B st AR, 26 A AT Y . 1) TR
ESEAEAE SOC Ja e K AR, B RS b R R 4 BT IR S i S i AR T i &2, HLILIR
AT Y AV E ARSI TR TR A M B 7

3 —J7 TR Wpad 2 IR A R A 5 SOC JH % . ZERUAE Wy iy IRl Ak BUVE AR DGR 58 v A 9
WA A ( Carbon use efficiency, CUE ) FAE LA W4 W W i B 5% Ak A B AR W & I RE T, T4 ) CUE 5
SOC A7 BIEASER R B HEY CUE RFEF LM SoC &m b/EAHAK . AR EYN, AR
JEET DA 38 AR IS A A B 5 Bl R v ) ) O R TR M AT K (AR R R CUET™ L A i ml ) I
M CUE J&mldese T %t SOC JEE i . I8 48t M [l Ak A iU FE A b B B2 5 i M SOC (77
fift 15 H AT OC T3k W R & VR B R FE R AT A/ T 1 194 B 2% 7 an o 38 ek 552 e 0 9 [ A 5 A
T FETEE SOC ZhASAE LB it A HH BT
22 ISR SOC JHEE

Wi S ZREE RO R R A S R A RS B M EES S5 ET ) BT
b B K IR USRI T 1R 2E 0 W 0 P R R TR - S8 W 4 1 )y, R b A LT AL AR 2 P
RIS i Sh 4 nl i B - sk TR R A LI RS (A A B LA e ) T s A AL
(A R, B 398 St HETI P 1) A AU 8028 T A ARG P B0 RS i, g e T - SR R I S5 4
TPEY SOC i J& 5 R *

SR R T - SR R FE A S R s R A R R b S ik i i
FL TR AR a4 Rt A 2508 55 0 ZR Y M A MR EVE SR IR 4545 SOC JR % , I S AW FIUAE W A AE 38 B
PEFIS s -3 A FL BRI DL S AT L B 52 31 3 sh ) X R A= BE A s e > e ) o) B8 £ 5% e R 94
SN TR A T 3 b e B AL AR R I DS T T AT B T SOC LR pkAh, A
R R Y] LIRS AAERE L SOC J& e rh R 4553 AR B SR SE Bk B A h B S 538 . kA S RS
i) S S B AR R Ak 2 i P o B RGO R P AR E R MR EIE A, 4 A S RN
DS RGE R R (2R AR ™ Sl oo 17 308 ok 52 i S A 40 6 B A 3 ) 5 3 ke T B2 9 % SOC, RIViH it
[ 52 MBS = ST 00 I A e, A AR B T 3 3 Bl A 0 1 40 i A i 5 U T DA B A o 3R A 2K
Xt SOC it sk

HTL T, 3 sh Y 7E SOC Ja % h RE /23R sh 3 2 Bk & . A Ar e W+ 58 b i K A B0 sh ) £ 524
FEA A s] 2R AL RE L SRS AR IR ZH R AR R 25 R GO 4K 5 T B A EE A A A (R A R A d
Z b SOC JEI 5 i A5 b v - e sh W) (AR DR 5T, B UHE R A 5% ol e Sh W A AR SOC 1) J&] % A 7
Hh T A A P Y B SR e i R

http ; //www.ecologica.cn



&t
4

9002 la SRS Eire 44 %

3 RN T EEROIEE S

SOC FasE P48 HAE— 2 £ 0F FHEBUH R (O BE 1, 2 VEAS -+ HERR 12 58 6 RE A A7 1 SR /1 . H AT
JZK A Y SOC Ao PEE R AL A =~ 20 TS A IR 3 A HLY-0 ) 1 o 45 5 25 OR 3 A0 AT 2R A iy 3L R
P AR AES RERIRE LT 8 SOC RUE kM E R AEER Y,

3.1 AR SOC AR e HENLHI

S FEEF PR LTI T 2 FACF S5 0 2 A4 AN SOC A2 MM B VI E R | 38 5 A A e SE 0 AN 5 7 i
TR E BB T V2 AR RS T S AR . WA SOC MRS e T 55 05 7 I i | B 10 lie e 55 fifk 8 U1 AH
K IR R (< 107 4F) W05 A IR A5G S e  RAE < BB (> 680 4F) th A B w1
I AR LA R E R SOC e P32 2143145 F A 1Y, (H - e B 4 fit
YAk 2 R F ] B2 52 SOC A3 R B R |

W45 67 HLEK ( Mineral-associated organic carbon, MAOC ) #% 1A A & 58 ke I 3 55 B9 SOC 4147, thJ& i b
SOC By AR A + 2B Bk 5% ( Mineral carbon pumps, MnCP ) B¢ | 542 I f4 125 75 PE L (£045% FeO 2§
AlO \Fe B AL i B30T WAL K L8 WA HLES S W55 ) T8 3 W B4 5 A5/ FIRARR 1 R v 9 B Ly 25 B A
MAEHE T MAOC BB (AN 2 iR ) o iR (Y FeO HI ALO BATHEE TR | REAS Dt e b A1
BUTIE RRE MR AL A3 768 TR S Ah B 5 R AR 0P R i 2R 6 | 5 0t 14 s L B e S8 A e
T BT WLy AL R B2 2RO WD S R A AR 2 e 4 B T A1 AR 000 g A Y PR TR v
LA T REF=A: 20 4.1 Tg BTN o HHErh G PR A i 2 HU IR W e o8 S 22 S e 32 18 b SOC 410
PRIERERIRIZR ' SO0 R 8 Ve P R DL S B, ) IZ A0 A TG D K ol I A A A
G RIE LTS e 3 o L - e R LT 1B 7 2 S L1 S e S VI e e AN i o 7/ B 2= Ve 1 53 | W e i)
SOC! ™! Kb+ 0 W2 & A LB P 1R B 3y AR - PR e SOC ) 4™ v Fe 1l

TR U

FSEE A DR
HEPI AR A B )

¥

.I}H 7
L LS
« BB R

« BAEM > €0

I A PR

o JBE A AL

7 DS AITE R

© AREABRI AR &
e i [CR VDR IR S

B2 HETHE

Fig.2 Soil mineral carbon pump "

http ; //www.ecologica.cn



20 14 skarte AF AN T A MU ISR % B AR e e St 9003

AL BENNPERE 2 KR E5 A8 1) S PR BRAIG SOC bt 2 e 1 DRIt T80 37 16 ARk (0 /K SR B e it T 3
T S R AR M AR AR AR, i SOC S IR YRR E Y, IR 4 R AL AR SOC [EIAF R K AR 1Y
HENEHC A HAEIK SCE AR AT SR 0 2 04 3 1 L h 4 LA BB DT R AE SOC FouE Hh otk M L
IRELACALHITSASTE M

A1 AR RS54 () SEA L A, LA IR A AL B B B ) 1 40 A 338 v 8, AT 40 kil 2 o %
SOC HyA A e BRI IR0 2 et 5 A5 AR5 = B R 0 L 45 AS AR TRD, DR e ol A 4 s B v 1 4
A LEAS [RVRAR A A1 A, 15 6l A1 B M v O M E VS AR EE , R AT M b B A AR R e 2 R /D A B W
N RARIR (> 0.25 mm) 38 H HAHE BB SRR A AR TR K (< 0.25 mm) WA 42
fIRAY SOC 25 AEE K A A% R 5 st 1] 1O W99 703 A 98 7K A5 AN 1 L SR TR RIS |, Bl 7K IR Vi 30 85
F1R) P 58 A i - S TR 14 B2 Pl i 4 , L A0 8 IR, T X SOC BRI VE FHIRAR '™ . T SRR S My il R £
BEIIOE PR A 43, 38 KA A IR sh BB A A s 2R 0 DR, i 038 9 b v A SR AR 2 SOC R AU
AIREAN WA HLYI-0 kA 45 S AR LI S ZE . H AT AS [R] LA A= 28 R 40 (AN AR AR R A R b A A4S ) +
P R AATE S AR S A FRUE M HEAT T 732 ORI 9, (BT R 2 6 I8 30 - 9 1% A 3R RN A o R 1 B e
NS
3.2 WA H SOC RuE kI E R

EIMEH SOC ByFe e M2 A W AEHEA W I R (25 A5 4 LS I & 3 i, AR IR (H)
SIYIFHEY ) 2 H IR S SOC Fue AR b, an . AEW i A MLEK R Pyt i DT k35 25 282 SOC 3 &
SERPUPENT R A e AR R AR A R IR SOC A I AR HAR E MR Y B
X SOC 1S4k 7 it R A & eV E AT SOC BARE , JUHR A 0 510 < SE3A000 " B A /& SOC £
SERVE LR, A4, HHESPIXT SOC M43 AE FH LA R X SOC Y BBk 2 SOC AYFa e ™ |

TR

LSRR

B
&
e MO

A2 PR

B3 ARt HIEE AR E R (1517
Fig.3 Conceptual model of soil organic carbon stability in lake wetlands
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