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Abstract: [ Objective ] The characteristics of surface soil soluble organic carbon (DOC), readily oxidized
organic carbon (ROC), carbon pool stability, and carbon storage changes, as well as influencing factors of
soil organic carbon (SOC) and DOC at different elevations in Tibetan Plateau were analyzed in order to
provide a scientific basis for subsequent research on the stability of SOC in cold regions with complex terrain.
[ Methods] Data were collected from a rocky beach of the Sejila Mountain., One-way ANOVA was used to
analyze soil physical properties and DOC, ROC, and SOC content characteristics at altitudes ranging from

4 300 m to 4 700 m. Pearson correlation analysis and redundancy analysis were used to determine the relationship
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between DOC, ROC, and influencing factors. [ Results] D Soil bulk density and dry density were negatively
correlated with altitude, and their maximum values were 1.56 g/cm’ and 1.12 g/cm?®, respectively. Soil water
content and porosity were positively correlated with altitude, and the maximum values were 74.22% and
58.70% , respectively. @ SOC content initially increased with increasing altitude and then decreased. DOC
and ROC showed fluctuating trends with elevation. @ DOC/SOC and ROC/SOC reached maximum values at
4 400 m. The average DOC and SOC values were 40.779 kg/m? and 8.105 kg/m?, respectively. The stability
of the soil carbon pool in the rocky beach area was relatively good. @ DOC had no correlation with soil
physical properties, but was correlated with average SOC. ROC was correlated with physical properties,
SOC, and its related factors. Each factor was correlated with changes in DOC and ROC in the rocky beach
area of the Sejila Mountains. Explanatory contribution rate follow the order of average DOC>>soil porosity >
ROC/SOC>soil water content>SOC>>average SOC>DOC/SOC>so0il dry density. [ Conclusion] Soil DOC
and ROC at different elevations were correlated, and average DOC, soil porosity, and ROC/SOC were
important factors affecting the contents of DOC and ROC. There were close relationships among these factors.
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Table 1 Vegetation information on flowstone beaches

Wk N B B
m L BHE/ U (R

4 300 94.62916083 E,29.62336267 N 67 1l AL Y
4 400 94.62332983 E,29.63680517 N
4 500 94.61943600 E,29.63996767 N 95 |53 ekt 2
4600 94.65115867 E,29.61478267 N 75 =
4700 94.65215567 E,29.61433417 N 70 i
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Table 2 Physical property indicators of soils at different altitudes

Bm e AR mmees (B RIREER A
4300 1.5640.10° 40.39+9.62" 41.24+3.95" 1.12+0.15° 81.5444.39* 18.46+4.39"
4 400 1.214+0.02" 49.8741.48" 54.1740.59° 0.8140.00" 75.9345.34" 24.08£5.34°
4 500 1.21+0.01° 49.51+1.43" 54.2240.43" 0.8240.00" 84.73+1.00™ 15.274£1.00%
4 600 1.09+0.12° 57.82+2.66™ 58.7+4.56" 0.70+0.07" 86.44+1.38" 13.56+1.38"
4700 1.16+0.03" 74.2242.02° 56.264-1.06° 0.6740.01° 90.724-1.53¢ 9.284+1.53"

TE « [ 50 B 5 AN [l /NG 7 32 R AR [R] I 4 ) 22 7 4k J2. 35 (p<C0.05)

2.2 A MLTE DOC,ROC % iE) 4 45 1E

hE 1 AT AL, DOC 5 ROC 53K AH — E MHHE
P RIS B0 B T T S B O B AR R # B DOC
5 ROC ¥ 78 4 600 m ik B i KAH, 7 5k 422,16
mg/kg,38.67 mg/kg, =7 bifi i 3R 1Y A2 AL 1 R BL R
4 600 m>4 400 m>>4 700 m>>4 500 m>>4 300 m,
DOCE & 284k Fl 55.69~422.16 mg/kg,ROC &
722 Y5l 8.29~38.67 mg/kg.
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Fig.1 Spatial distribution characteristics of dissolved organic
carbon(DOC) and readily oxidizable carbon (ROC) in

flowstone beaches

2 3 AT, SOC 54k B A — & B A e, |/
SOC Ffi & W4 e BE i 28 Ak 28 4k, BAR R 4 600 m
>4 700 m>4 500 m >4 400 m>4 300 m, H 7E
4 600 mikF i KAE 69.534 g/kg:4 400 m K T3 o

B {E A T I B, o R B R R R
BN TE 4 400 m 35 B e KMH 0.621 0%, 25 {34 2
4 400 m>4 600 m=>4 500 m>4 700 m>4 300 m; +
He B A BE VR B AR R BN AE 4 400 m ik B R KA
0.086 % , 2 fk#a % 94 400 m>4 500 m>>4 700 m>
4 600 m>4 300 m,

®3 LTEBHEHERE DOC,ROC ELEEHHBAPMLLE (a,p)
Table 3  Proportion of soil organic carbon and dissolved organic
carbon (DOC, @) and readily oxidizable carbon

(ROC, ) in total organic carbon

WK /m SOC/(g+ kg » o i B 1A
4300  29.72945.10"  0.440£0.116  0.048=0.000"
4400  36.096+2.55"  0.621£0.555  0.08640.006"
4500  41.12242.27"  0.470£0.036  0.065+0.006"
4600  69.534+5.31° 0.508+0.242  0.05424-0.005"
4 700 49.2004+0.51"*  0.48840.085  0.06040.005"

i :a 2 DOC/SOC,B i ROC/SOC,

2.3 DOC,ROC EEZBIEILBIRFRE LEMES.

METRE D

M 4 ATHL, 3 A 0 )2 £ 58 DOCS 5 SOCS %
SRR R, H Ay A 6 L4y ) AE 13,882 ~76.961 g/m”,
4.281~12.091 kg/m* Z [a], F 4 {H 43 % K 40.779
g/m*,8.105 kg/m*, RIC yu 7 0.992~0.997 ZIf],
AR 0.995, MR IRAE = RECKEE . DOCS 11
5 R AUROR L, RIC 7R 4 W3R () 42200 1, Bk 4%
A AL B H A D& T8 bR T L G A R )2 A R R T
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x4 RAMEREITEM DOC,SOC iFE ik E
& E M (RIC) B SH1E

Table 4 dissolved organic carbon (DOC), soil organic
carbon (SOC) storage and carbon pool stability
characteristics of surface soil of flowstone beach

# br DS 0L ke
fx/ME (min) 13.882 4.281 0.992
I K AH (max) 76.961 12.091 0.997
T35 {H (mean) 40.779 8.105 0.995
PRt 22 (SD) 16.354 2.264 0.002
BRABCV)/Y%  40.104 27.933 0.201

. DOCS A A A ALk i i s SOC Sy L5845 HLBK fif 7 s RIC A
T IER R EE. TR,

24 RAMITENBINRASZEEFHH

M FE A dr I R A B HE ) ROC 5 DOC 5
2 DX 1 R L B R R B SB[ — S A 6 AR A 1Y
Fe b, X IL A 48 AR HEAT AH G BT, B 2 WD
DOC 5 145 8 DU % B 5 7k ¢ .2 DOC 5 + 4
PRARE B4 R 5835 (p =0.05), 125 RIC & 3 4 &
(p<C0.01);ROC 5 + 345 1 LA e %5 FF 52 4% 2 3% T A
X (p<<0.0D), @i 5 SOC LK DOC & i 2 1F 4 %
(p<C0.05), X Ui W] + 45 o 15 %% B2 B /)N, 4 L B
JE.SOC LA K& DOC #k ,ROC Wik, [FEF, 7
P LI A - M Rk i 5 A% PR 22 T) A RS I 1 AH
FERI L RIC W5 DOC 2 8 3% 7k ¢ (p<<0.05),
XU B - Ak R AR T IO T AT A BIL AR K
A 7

H T Pearson AH 3¢ 43 H7 1 I AN 8 0 2 45 A ¥ i)
S SRR L HOAR SCR I A [B1E 53 B 325 58 ) 18 4%
R[] 2 A A7 L2 Pk, 45 2R L3k 5. X DOC 1)
2 WE 434 AT A0 B AR R RIC R SOC, H %
B EMES/NT 0,01, 2 VIF /N T 10, 11K
T A e L LR R N G AL AR D I3 T R

J7:DOC=49 358.67 —49 547 X RIC+ 3.588 X SOC;
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R W EEM/NT 0,01, I /N T 10, ATIA R AR
LR PRI B RO B B 8 B 7 R R - ROC
=59.156438.576 X + IR F,
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H: X, BANE, X RARTKE, X, BRI, Xs £n 5
WX, #& DOC. X5 #K ROC. X5 #& SOC, X7 %7 DOC/
SOC, Xs #m ROC/SOC, Xy £/~ DOCS. X1 £~ SOCS, X1 £/~
RICCFD . % * 7E 0.01 7K (XU F #1235 A0 5C 5 + 7E 0.05 K
OO b FME, FR,

2 HRAMITEMN DOC T ROC 5&EHFEIMHE X4

Fig.2 Correlation between dissolved organic carbon (DOC) and

readily oxidizable carbon (ROC) and various factors in

flowstone beach soil

25 ERTR . A DOC,ROC 5 4% [K 8] (il 4 5 43
B2 S v, ACRT A5 0% b ] 47 7 f] B A A OGO & L Tl
B2 3R A B N T A RS A I
XA R DOC 5 ROC i BEFERE L 38k A
7 BRL 43 A7 A5 0 A0 R D T 75 | A 5 40 35 AOKT A
TR A DA 453 5 & B HE AT T0AR 43 s DA XF
DOC,ROC 5 & K 7 [a] 1) 3¢ R AT & iR .

RS5 FRAGERELTEH DOC,SOC BYZE H B4 #r

Table 5 Stepwise regression analysis of dissolved organic carbon (DOC) and soil

organic carbon (SOC) of surface soil of flowstone beach

DOC By 2 [l 13 43 #r

ROC By 2 8] 13 43 Hr

ik an B BEMp H VIF iz 7 B BEMEp H VIF
W 49 358.67 0 O 59.156 0

RIC —49 547 0 1.032 + e 38.576 0.004 1
SOC 3.588 0 1.032

H: VIF M3k,

H 1A 3 AT, 38 A oK R LB L % E L SOC,
DOC/SOC.ROC/SOC, SOCS. DOCS #g 1R 4 Hi fi#e B¢

DOC 19284k, Hodr, + 3 & /K R LB E . SOC, DOC/
SOC,SOCS,DOCS 5 DOC £ 1F AH %, T 1 15 85 i |



364 K = O

543

ROC/SOC 5 DOC &2 A 3¢ 5 4 58 & K 3 fL I EE .
W SOC, DOC/SOC, SOCS, DOCS fig 1R i M fit B¢
ROC W24k, Horfr, 385 KR LB EE . SOC, DOC/
SOC,SOCS,DOCS 5 ROC R IEA X, i + % 5
ROC 2HAH ¢, SR b, & B 7 X 6 =50 i A
+3 DOC Fl ROC 22 £k 11 fiff B8 53 ik e HE )7 K/
DOCS> + HE £ B JF > ROC/SOC > 1 3 & 7k & >
SOC=>SOCS™>DOC/SOC> + 1% )i , H: b DOCS,
THEFLBUE S5 ROC/SOC (5 HF B f# B a i 75.5% .,
1M 345 FOf RIC A REMFE DOC 5 ROC, #UK
AR

3 SR

3.1 it it

- ) P o R A T e — AP R S o
FEALFE AT A KRN IR A R i 5 e I
Rif K S R S ] - PR L R AR S A b & o
75 o 55 RORE OG L R R 2 R T e A R U
NEH F SRR RIESLLRE 5iFR R R,
BBt 2 i 45 T v B KR 5 A AL R R B R R
A Ul BT B A T AR T s R AR ko Y L7 LT
IR BB KAE i+ 58l B S0 R M  AS A B, R
W /N A I A R X 5 DA R 2 R T A R
FHAFES10 Rl i o A 3R R Jo k7 0 4015 1 4K 22 TE A
IR /N AT R T A A A0S M R S UM DR X — 4508
WAGHE B IE T 3k — W

1.0}

RDA2(10.78%)

-0.6 |, \

-1.0 RDAI1(89.22%) 1.0

3 RAMIEMN DOCTI ROCEEEFEAREKINER
Fig.3 Dissolved organic carbon (DOC),

readily oxidizable
carbon (ROC) and redundancy analysis results

between factors in flowstone beach soil

SOC Al $Et + 3557 BB 150, R e 2 +
HE R A AR AR ARWEI kK AR R 4 300~
4 600 mit SOC SifF#k £ IEAH &, BIFEME K 4 600 m

i SOC 3K B 5 KAA X 5 BRIE S ABFRR S50 HTF
M7 4 700 m B SOC & &4 B F B, X 0l g8 5 1L T
A U /0, A - SRR, SO R AR kS B0
MUBR 2 A5 6 L I AE A () (= L DA R VT B
Ll SR R AR A R T SOC F & bR T 5
SIS TE R BRI AR Ak (X 1T B8 5 B A V4R 1
MO BEWUINA G, S URRALDF X R, 13 DOC &
TR R AT AN 5 I, — TR A ML A R
T — 7 T A ) A A T Bh 0 ROC T 3 27
B IITE LA AR R iy st AR 5 O R
Tk 3, DOC & & 54K 03 B¢ &, X 5 X H i
LI ABF SRS AT, 1 ROC 5 DOC 45 4728 1k A
— LR R EN AR R T ROC 5 DOC &
AR,

H ARG B AT A LI (DOC) 7 + 34T BLAk
(SOOI 5 Fb» 5 - 384 LA /) B3 8 M B bk i 13 A
O, FLAR B, W) A A BB 1) 3% 2 K, e A L KL
ol R R K0 5 T B AR AR A ML (ROC) 78 - HEAT
HLIK (SOC) 1Y 5 B o] s 1 4 1 3% 1, = ok, )+
B 0 PR R, R M 22D AR S0 o« (DOC/
SOO) Fil B(ROC/SOC) 5 ifg 4 I e A W b AH 5 L X
SR PAEI XN &L m L R R B E A
BLAR B B, DL K hn WG A 2605 X R AT I i 0F 5T 45 e
FHIA

T AT PR A O R R Ay A B )
PRV W B AT LR O AR A AR AR AT 5 E
o X3 M A B B R - 38 DR AT R OGP A 5 Kk BI
ROC 5 145 & LB DL M 38 DOC FE7ER 1 2
X%, 5 SOC, SOCS, DOCS fEFfE B EE X R, M
ROC 5 DOC fA7EM i 3 IE M ¢, X 2 i T &I
BLIR 4 53 22 8] 5 22 % 1), 3 [R) 52 mi + 48 vh o AL 1) )
55 IRe kA X A 5 O0UHE E BN NI R A IR AHAT
TUARD ISR E W DOC Ml ROC A] 8 A ] [H 1 %5 4
fift B . DOC, ROC 5 % 7K 3 5 E A O, X 5 o 50
1F 5% 25 JE R B T .

3.2 £ it

(1) EHERE  EKR FLBRE DL B 10 45 Vi 3k
S PE A AR B 43 B 1.09~1.56 g/cem®,40.39% ~
74.22% ,41.24 % ~58.70 % LA B 0.67~1.12 g/cm® , He
HEAE T R E 5 R R OGS KRR LR
JE 52 A,

(2) SOC & 1 Fifi 3 5 T 85 52 B0 26 T J5 e
#,DOC, ROC 545 AT — 22 1 AH M, 26 30 H Bifl 3 4K
T v T S B0 U s AR A R A, HLAE 4 600 m ik Bl K
fH. HE M iEE o5k 55.69~422.16 mg/kg,
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LN AR - 7 i R LU A MR R ST LB A 2 ) A AR R R 5 iR PR R 365

8.29 ~ 38.67 mg/kg; DOC/SOC 5 ROC/SOC # 1&
4 400 mik F e KMH.

(3) DOCS FE#1{H M 40.779 g/m?,SOCS FH1{E
h 8.105 kg/m* ,RIC ¥J{E Jy 0.995, AJ WL 37 A7 #fE 4 43¢

(4) I DOC,ROC 5 H +#H XM 43 81 DL e B 2
587 % & . DOC 5 4 B I AS A 56 . {1 5 RIC,
SOC A —E M KA ROC W54 #PE B A SOC K H
I F ¥ — & A & s A DOC,ROC 5HF 2
[ HEAT IO AT R 25 B X (0 2 L 1L 3 A e 4 3
DOC il ROC 224k 1 fif B 5T ik 22 HE )7 K/ . DOCS
> LB E > ROC/SOC > 4 8 & K % > SOC >
SOCS>DOC/SOC> + % fif , Hrh DOCS, 1 1L
B 5 ROC/SOC 5 ¥ B ff B 14 75.5% .
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