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THE ORGANIC CARBON DISTRIBUTION AND FLOW IN WETLAND SOIL-
PLANT SYSTEM IN RUOERGAI PLATEAU

TIAN Ying-Bing XIONG Ming-Biao XIONG Xiao-Shan and SONG Guang-Yu
( College of Resources and Environment , Southwest Agricultural University, Chongging 400716, China)

Abstract The effect of wetland carbon element change on the global climate change has been a focus in the
world for a long time. Some works have been done in studying carbon cycles of marsh wetland at Sanjiang Plain
in China, but little was reported on the same work in Ruoergai Plateau situated in north-east part of Qinghai-
Tibetan Plateau, which is one of the most sensitive areas with respect to global climate change in the world.
The cold climate and abundant water in this area, vast marsh area and rich reserves of the peat are all very
specific in China and in the world. To evaluate the effect of wetland carbon cycles on global climate change,
the author studied organic carbon distribution and flow from three kinds of plant ( Carex muliensis, Carex mey-
eriana and Kobresia tibetica) communities to three kinds of soil (peat soil, peat bog soil and meadow bog soil)
using a field decomposition approach. The purposes are as follows: 1) .to investigate the amount and distribu-
tion of soil organic carbon and 2) to verify the amount of C lost and C retained in the wetlands in Ruoergai
Plateau. The results showed that the content of soil organic carbon was high and decreased with the increase of
the depth of the soil layer. The disappearing rate of the organic carbon was different in different chemical con-
stituents at different stages of living plants, standing dead and litter. Among several chemical constituents, the
disappearing rate of the easy-decomposing C was the highest and reached 61.37% , 69.59% and 66.34%
respectively in the three marsh plant communities, while the disappearing rate of the lignin C (44.53% -
52.98% ) was slightly higher than that of the cellulose C (38.23% —43.86% ). The total disappearing rates
of the plant carbon were 53.8% , 60.03% and 55.18% respectively in the three communities. The amount of
C retained in soil from litter after 1 and 2 years of decomposition was 30 g-m~2and 25.5 g-m™? respectively,
while the amount retained in the residual roots was 179 — 223 g-m~2 and 161-208 g-m ™ respectively. These

e B3 2002-06-28  H23% H i 2002-11-05
ESTH . A RIME(CPR) B4 EF £i1-R12 (UNDP) . £ BR3P 55 3 4 (GEF) I H (CPR/98/G32/A/1G/99)
E-mail: ybtian@263. net



43 FH RIS AR 2 SR - R SR DRI 2 S5 L 3h 491

results indicated that residual plant roots was the main source of soil organic carbon and the amount of organic
carbon flow was large because of the higher biomass in wetland ecosystem in Ruoergai Plateau.
Key words Wetland, Soil-plant system, Organic C, Ruoergai Plateau
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Table 1 The physical and chemical properties of the soils used and plant commumities

BREFHAR(EHEI C%) bi-tf e
1% AL C £N Humus fractionation (% of the organic C)  J52%
Hs AL HL pH .
No. ééi‘i Site (H,0) Orgamf lC Total_l\ll C/N "~ HE® 2 SER Plant
Soil types (grkg™)  (gkg™) Toal Humic Fulvic community
° acid acid types
HEEEL . M AEER
1 Meadow bog soil Hua Lake 8.42 68.20 3.51 19.43 67.15 32.73 34.41 Carex muliensis
®x+ By A A AREEE
2 Peat soil . 6.16 248.55 11.88 20.92 83.08 52.92 30.16 Carex muliensis
B EL Ly REEE
3 Peat bog soil Wagie 6.00 170.02 7.08 24.01 86.59 37.07 49.52 - udiensis
Fxt EHK AREHHE
4 Peat soil Junfenqu 7.15 261.40 14.49 18.04 56.72 39.05 17.67 Carex muliensis
3 ; 3
5 Z}Ei}%@&i f%% 8.29 116.90 7.76 15.06 94.44 49.01 45.43 SHER .
Peat bog soil Xiaman Carex meyericana
RRBEEL RSP R
6 Peat bog soil Daza Temple 6.77 75.27 3.56 21.14 86.72 48.99 37.73 Kobresia tibetica
ERREEL B2 B
7 Meadow bog soil Xiaman 6.58 49.35 2.13 23.17 63.95 27.24 36.71 Kobresia tibetica
HEEEL IREE KREEE
8 Meadow bog soil Qiongxi 6.66 31.53 1.62 19.46 71.30 30.69 40.61 Carex muliensis
HERHEL 2L $4 LRER
9 Meadow bog soil Maixi 8.67 52.94 3.40 15.57 54.40 19.78 34.62 Carex, meyeri

T HOR RS, AL RO ~ 20 cm.20 ~ 40 cm. 40 ~ 60 cm A A Soil types are subgroup. Values are mean in three layers (0 ~20 em, 20

- 40 cm, 40 - 60 cm)
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B Hb -+ A HUBR S B AETE O ) BRI
H—E R (R 2), B 2 T IR 4 SR RS,
HefSHEMAEIR S ENRAENRZIRE
Trm#aE, HFERAET L LERTHLERE
PR 8K, HIEAVUBRN BB BAAHNEIK
2.2 FEYIBRTE RIS I A —RE D SR PR
3
2.2.1 HPEAERFBREBRESHRE

HYIE R E LA B , # B3 B R &)

v TH R, R AR G £, 3R R
SR ERCE B 25, — BT 521.85
~549.45 g-kg ' Z IR (£ 3). EHEWIERE LA
BIEY o AR A SR A DR & B B A
[, Horh 5 A K e S 4 4 A LR G B
BB T A BRE IR LR BRTE W R B R ARUR
REARR , T £ 4 2 3 A0 A S5 AR IR 3 m (3R 4) 6
XF YRR —RE VAR B,
HAFMLF A TR ERREA R
2.2.2 EYBNEERREY KSR

IFPHYI RIS M E T A RIES R
E5EEEINFANSTHEN L SREN AL
B AHEAS YRR B S R B RE M BRI S B
(%£6), hiF 6 ATLIFE L, 5SS F &
FREPHR SR, MY AR AL EA S AL
B B9 e BAR RN : B ST R AL 4Bk > SF R B > K

%2 THWEVNBNEESH
Table 2 The vertical distribution of organic C in soils (g-kg™')

wE F LB Organic C (g-kg™")

Depth (cm) 1 2 3 4 5 6 7 8 9
0~20 80.19 290.61 167.40 137.27 188.64 123.84 63.52 45.67 88.09
20 ~ 40 55.94 217.43 188.80 273.01 147.08 50.36 43.47 16.92 51.64
40 ~ 60 68.48 237.87 133.70 372.04 14.94 51.60 25.97 17.44 19.11

HWE1~9 FFEL HAANERE | FH 1R See Table 1, No. 1 -9 represent only soil types
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F3 TERMREWHSER
Table 3 C content of plant in different stages (g-kg™")

e S I Ry
Plant community ing Standing Litter Residual
plant dead roots
I 528.83 533.35 528.62 536.46
I 521.85 525.40 534.75 544.45
Ul 538.13 543.05 549.45 534.76

1. KBEEHE Corex mudiensis community 11 . S & ERE
Carex meyericana community [ . BH 5 B4 Kobresia tibetica community

£4 TEAHBREYPFRFATBRSRHEL(SSRBHESS)
Table 4 C content change of different constituents in different

stages (% of the total C)

HYIREE T S REY)
Plant community Living plant Standing dead Litter
FMRHER + KRR + L
Benzene-Alcohol C + Water C + Hemicellulose C
1 53.2 41.6 48.2
il 50.0 46.1 39.2
I} 51.3 47.2 38.4
FHERB Cellulose C
1 23.7 26.5 33.9
I 22.9 25.7 33.1
Il 23.8 27.1 32.6
AR FE#EBK Lignin C
I 15.8 16.6 18.4
I 15.3 16.4 18.5
| 15.9 16.4 19.6
I 0. I0:[A#3  See Table 3

R5 IHMEWHENEYR

Table 5 Biomass of three plant communities (g*m~2)

YR WLH W TEO-60om) REY
Plant community Aboveground Underground Litter
1 282.12 2 246.90 120.36

I 337.50 2204.75 127.85

il 266.55 2011.75 117.60

T.0.M:F#3 See Table 3

FER, XFILEH THYMNEE—IH—R%
VIR R B, &AL 22 4 4 o5 B B B LR TR) A &
HEBAFTRER, ARML2EH R = (H
KB EEKFIZANSBNE LR IS RA
SREE, HP AR EEHE N 61.37%, SRER
BEEN 69.56% , FHIEBETE K 66.34% ; KT Rk
FITH R R K F A BRI KRR, X2 THEY
FRARESEREH, KA AN EEOE
Fe—i , TGN T 27 4 R (0T i
2.3 REYHBRBETEPHRER
2.3.1 BRIEYRFRARLE L1 F K418
HAEYREEFRAREAN I FRGRB RS
MARK %) BRI 7, WNF 7 HH, EFHRER

R B RS T YR VE W A RARTE L HY
SERE R _FEREE . N 3FHEEY

KE YR EYEE— TR ERESL 2 HIH
I 58%51.1%. 11 SH% 56.2%. 11 5#%
55.5% , M8 TR E—FNENMEZ, 4
MR SHET7.3%. 1 SH%E 5.25%. 1 SH#%E
7.75% o [FIBE , 55— RMRAE LI 2 B HRDH) R
IS 87% 38.46% [l BB 42.35% . 1l S &%
44.5% BN RFRSH N ] SREE 4.12% . 11
S8 3.85% [ 587 5.65%. SEREYMHLIL,
BRARMAENS X EH TR ARR RS
B HRE Y TR

R6 HEYHHFEARFUNHRS
Table 6 Plant C flow from living plant to litter (g-kg™")

L T Bt
community Living plant Litter content
ERAHET, + KTEHER + LT R0
Benzene-Alcohol C + Water C + Hemicellulose C
I 79.34 30.65  48.69 (61.37%)
I 88.06 26.78 61.28 (69.59% )
Il 73.61 24.79  48.83 (66.34%)
HLUERBK Cellulose C
I 35.36 21.54 13.82 (39.08%)
I 40.33 22.64 17.69 (43.86%)
Il 34.08 21.05 13.03 (38.23%)
AFEEBR Lignin C
I 23.57 11.68 11.89 (50.45%)
I} 26.88 12.64 14.24 (52.98%)
Il 22.84 12.66 10.17 (44.53%)

I.0.M:F%3 SeeTable3 ESHEIEAWARE Valuesin
brackets are disappeared rate

R7 REWHNRRELHANNSR
Table 7 Decomposition of litter and residual roots in soil

—4Ef5 WER
After one After two years
il y;*ﬁ : B
Plant community REY v BIEY ‘
. Residual . Residual
Litter Litter
roots roots
1 48.90 61.54 41.62 57.42
il 43.80 57.65 38.55 53.80
1] 44 .45 55.50 36.70 49.85

I.0.M:A%3 See Table3

F3 BEMELBPHREGE
Table 8 C remained in soil from litter after one and two years
decomposition {g*m™?)

MR —4EE GRS
Plant community After one year After two years

I 31.11 26.48

Il 29.94 26.36

1 28.72 23.71

T.0.M:F%*3 See Table3
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EXEC FXEC
Annual photosynthesis C ¥4k Living plant Annual photosynthesis C &1 Living plant
|-
>499.88 138.27 >51538 ————»| 15527
‘ - B BEY | l iR BEY '
Residual roots Litter Residual roots Litter
The same year + + The same year + *
—EE —EE
222.53 31.23 i
After one year ‘ After one year 207: 247'*18
MR f 07.64 I [ 13. 0 RER I
After two years 207. : After two years rl 93.74 10.48

KEEEEIK Carex muliensis community

¥4 C  Annual photosynthesis C

>453.27

—

BREBEP®E  Carex meyericana community

&% Living plant

M4E The same year

SRR
Residual roots
L" 322.74 I |
v

—fEJ5G After one year

| 179.12J|
v

160. 89

BEG After two years

130.53
BEY
Litter
58.5 I
26.0 I
9.54

WA BBYK  Kobresia tibetica community

Bl 1R %R+ S R YRR W B T
Fig.1 Diagram of plant C flow in the soil-plant system (grm~?)

®9 HEYWBRRBALHRPOBRERBE(0~60 cm)
Table 9 The amount of C input to soils from residual roots and
C remained (0 - 60 cm) (g'm_z)

A YR C remained
Plant community . H -
input After one year  After two years
1 361.61 222.53 207.64
II 360.11 207.61 193.74
1 322.74 179.12 160.89

I.0.0:F%3 See Table3

2.3.2 REYMBRBELEPHREKRE
2.3.2.1 REYETEPHRERE
RIEREVE REDHSHRE(RI)LRHE
TEB BN (ET), T EREYREDE
TP EEENRERE (X 8), HTHEYEHTE
HAS R RIE YRR, KEMEYBRE &HK, T
RIEYI A TR s, B, ok B
Yri EIBEISR R BIFAZ . M 3 R BB YK
MR EENREHRET 30 g m AL, R
BItESE M 25.5 gom 2,
2.3.2.2 BREWMATENKEIZREE

HRUBHE Y TR A B B R ARAE H 3P
BRI FUR - B AR R SR TR
4 30% ( Chapman, 1976) , o] i 5t FRARBR7E 1 3%
ARG ERER (R 9. HERIWR,
FREE FITHAY 3 FREEA A YRR ) L3R X
MRk B K, BAEW A KK E Tk 322 ~
36lgm 2, E—FFHREKER 179 ~
223 gem™~ 2, WAE 5 iR B3k 160 ~ 208 g-m ™%, AT,
B ER A S R G Y BRARBE TE B L A ALK
HFEBORTE
2.4 FEFEM YRS R E RIS

SR 3 PRSI IS R R R E TR
W MR HESE S BRE, REEL L5
B UBRERESR I EHEY RS T 3 iR
YRR WS F R (B 1), AR 1AW, fE4 /R
ERIEH , YA R RIE A L B2 S
FETREN 69% A4, Rk A TR EER A
BRRTE L P — R, KBS A H R
EHYE, ATAERERERLNEDREKR, N
1, B i AR A0 1) 398 I B R BB
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D) HRERFERN LEAVKESE—BRES
BARREA L, HVRERE B RZBRE
TR R

2) MY IR R ERIE YRR T, BRI R
RRHEAEARN AR A BHER . SH58
WITH R R/ NIUT 2 - 5 53 #B 4L 50 B% > KRR Bk >
SRRk, 3 Y B E Y BRI R B AR A
H,2%50 1 S8 53.8%, | S#% 60.03%, I
SRET% 55.18%,

3) 3 M E A REYE L EP R —F R
B S R B kE 30 30 g'm_25ﬁ] 25.5 g'm_z,
TIAE YRR A R BB 73 B % 179 ~ 223 gom ™2 A
161 ~208 g°m~2,

4) HTERESRBHASRENEYER
K, BB Y 15 3B R sh B AR K

& £ x ®
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