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Abstract: [Objective] This study estimated soil organic carbon (SOC) and its components under typi-
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cal vegetation near the Seljila Mountain, analyzed its correlation and relationship with soil environmental
factors,and explored the characteristics of SOC and its components under typical vegetation types to pro-
vides the reference for the forest management and managment of the area. [Method) Nine sampling sites
were selected to collect soil samples in layers of 0—10 e¢m and 10— 20 cm under three typical vegetation
types of meadow,shrub and arbor forest at the Siljila forest line in Tibet. SOC and its components of light
organic carbon (LFOC), recombinant organic carbon (HFOC), soluble organic carbon (DOC) , microbial
biomass carbon (MBC) , particulate organic carbon (POC) and easily oxidized organic carbon (EOC) were
determined and analyzed. The correlation between soil organic carbon and its composition and soil physico-
chemical properties was analyzed. [Result] SOC,MBC and HFOC contents were in the decreasing order of
shrub>>arbor forest™meadow. In 0 —10 cm soil layer of shrub, arbor forest and meadow, SOC contents
were 96. 34,95, 85 and 66. 15 g/kg, MBC contents were 1 540. 96,611. 02 and 511. 40 mg/kg,and HFOC
contents were 61.75,58. 65 and 41. 02 g/kg,respectively. In the soil layer of 10—20 cm,SOC contents was
65.76,57.43 and 30. 97 g/kg, MBC contents were 289, 90,184. 02 and 84. 15 mg/kg,and HFOC contents
were 40.77,31. 26 and 19. 57 g/kg,respectively. All contents in 0—10 cm soil layer were higher than those
in 10— 20 cm soil layer. EOC, POC and LFOC contents were in the decreasing order of arbor forest >
shrub™>meadow,and all decreased with the increase of soil layer. In the 0—10 cm soil layer of arbor forest,
shrub and meadow, EOC contents were 23. 97,21. 84 and 14. 26 mg/kg, POC contents were 30. 11,24, 94
and 12. 96 g/kg,and LFOC contents were 12.55,1. 93 and 1. 21 g/kg.respectively. In the soil layer of 10—
20 cm,EOC contents were 11. 83,10. 62 and 4. 68 mg/kg, POC contents were 9. 79,6. 29 and 5. 32 g/kg.
and LFOC contents were 5.50,0.77 and 0. 43 g/kg,respectively. There were positive correlations between
SOC and EOC or HFOC, between EOC and POC or HFOC, and between POC and LFOC in the soil of
meadow , shrub and arbor forests (P<C0. 05). In the soil of arbor forest,SOC was positively correlated with
MBC and soil water content. Howerer, it was unknown in the irrigation forest and meadow. [Conclusion]
There were differences in SOC and its components among meadow,shrub and arbor forests,indicating that
they were affected by vegetation types and the distribution was surface clustering.

Key words: soil organic carbon;active organic carbon component;typical vegetation;Sejila forest line
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rus saltuaria) 5% ; N Z Y £ 2 AH T2 AL HY
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Fig. 1

Distribution of meadow,shrub and arbor forest samples near Sejila forest line
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Table 1 Soil physical and chemical properties under typical vegetation in Sejila forest line
Y +JZ/cm Wi/ (g + cm™?) iz /C THEEKE/ N HER/(mSem 1)
Vegetation type Soil layer pH Volume mass Temperature Soil water content Conductivity

5 fa) 0~10 5.40+0.05 Aa  0.83£0.01 Aa  11.43+0.29 Ac  31.5241.68 Abe  18.33=4. 84 Aa
Meadow 10~20 5.7040.05 Aa 1.0140.03 Aa  10.6340.21 Aab 24.9343.10 Abc  12.3346.74 Aa
o A 0~10 5.0040.05 Aa 0.6520.04 Aa  11.53+£0.31 Ab  38.8440.50 Aa  16.00=£3.21 Aa
Thickte 10~20 5.30£0.05 Aa  0.74-£0.04 Aa  12.0740.29 Aa  35.5541.14 Aa 6.00-£0.57 Aa

T A M 0~10 4.83+0.18 Bb  0.8240.10 Aa  14.77%1.77 Aa  41.53%+2.32 Aa 5.67+1.33 Aab
Arbor forest 10~20 5.3340.12 Aa 1.0020.19 Aa  13.3740.89 Aa  35.2743.37 Aa 3.3340.88 Aa

E R HE O S I AR AEDR AN RS B R [ R AR [R] )2 W 28 53 B 35 R IRVING 5B R8O R A IR) — 4 )2 ] 28 5 g 3%

(P<<0.05), FlA.

Note: The data is mean=+ standard error. Different capital letters indicate significant difference in different soil layers of same vegetation,

while different lowercase letters indicate significant difference in same soil layer among different vegetation (P<C0. 05). The same be-

low.
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L ZE R LR B AR TR R R R 0~ 10
em Fl 10~20 em 4 )2 - A ALKk M H 20 73 19 G2 it
S EE R ILER 2, ik 2 R, B A 3 0~10 em
+JZ SOC i1 POC,LFOC, HFOC ¥ & & 4 5~
66.15,12. 96, 1. 21 H1 41. 02 g/kg, J7 Z W N
215.18,13.03,0.03,16.03 ; MBC,DOC,EOC 1§
EHAE S ) R 511, 40,132, 04 Fl1 14. 26 mg/kg, J5
2205 2 100 323. 25,589, 37,18. 38, £ 10~20
cm + )2, SOC 1 POC,LFOC, HFOC £ # Y #{H

A3k 30.97,5.62,0. 43 1 19. 57 g/kg, J5 24> 7
k1 40.27,15.72,0. 03,23. 63; MBC,DOC,EOC %
O 4y 9k 84. 15,126, 06 F1 4. 68 mg/kg, /7
4% 7% 105, 51,1 011.60,0. 33 , BEM 4 0~10
em + 2 SOC 1 POC,LFOC,HFOC % ¥ {8 4%
Bk 96. 34,24, 94,1. 93 F1 61.75 g/kg, 7 253 %K
45.28,68.90,0.20,27.16; MBC.DOC.EOC % & -
P&k 1 540. 96,156, 02 A1 21. 84 mg/kg. J7
23514 439 155, 34,81.37,3.22 , £E 10~20 cm
+J2,S0C 1 POC,LFOC, HFOC % & 1 {8 43 %1
1 65. 76.6.29,0. 77 Fl 40. 77 g/kg, 77 E 40K
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2.78,3.29,0.04,4. 42; MBC.DOC.EOC 4 & K 611. 02, 164. 10 1 23. 97 mg/kg, 7 22 4 Bl K
fH5 50 289. 90,161, 10 il 10. 62 mg/kg, 224> 83 578.22.,136. 90 Al 23. 1957 10 ~20 cm + )2,
Wk 9 610.14,357.34,0. 41, SOC, POC, LFOC, HFOC % & F # 18 4> 3 H
TRARMM T 1 0~10 cm +J2 SOC #l POC,  57.43,9. 79, 5. 50 F1 31. 26 g/kg, 77 22 4% W K
LFOC.HFOC % & #1184 %1 & 95. 85,30. 11,  423.24,19.08,6. 82,57. 33; MBC.DOC,EOC 7 &
12.55%1 58. 65g/kg, J7 2= 43 3| A 368. 16, 226. 36, SEYAE 4> )k 184. 02,143, 12 1 11. 83 mg/kg, 7
130.21,406. 91; MBC.DOC.EOC 4 ¥ 40 22405904 10 822. 22,241, 57 H1 28. 23,

R2 BERUKLER EANMFAKRLEFTNRREEAS ST S0

Table 2 Statistical analysis of organic carbon and its components in meadow,shrub and arbor forest in Sejila forest line

ket S FE B » » » v
ok s 45 12 /em PN i/ TH I ik 2
Vegetation ) . L . Standard

Index Soil layer Maximum Minimum Mean Variance .
type deviation

K41 Meadow SOC/(g + kg~ ) 0~10 80.12 50. 87 66.15 Abc 215.18 14.67

10~20 38.16 26. 14 30. 97 Bbce 40, 27 6.35
— S c =
MBC/(mg » kg~ 1) 0~10 874. 30 290. 55 511.40 Aac 100 323. 25 316. 74
10~20 94. 96 74,52 84.15 Aab 105.51 10. 27
DOC/(mg « kg~ 1) 0~10 157. 00 108. 51 132. 04 Aa 589. 37 24,28
10~20 162.77 106. 68 126.06 Aa 1011. 60 31. 81
EOC/(mg + kg 1) 0~10 17. 00 9.32 14.26 Aab 18.38 4.29
10~20 5.05 4.01 4. 68 Bab 0. 33 0.57
POC/ (g kg 1) 0~10 15.98 8.96 12.96 Aa 13.03 3.61
10~20 10. 18 3.01 5.62 Aa 15.72 3.97
LFOC/(g + kg~ 1) 0~10 1. 33 1.02 1.21 Aa 0.03 0.164 4
10~20 0. 62 0. 30 0.43 Aac 0.03 0.17
HFOC/(g + kg ) 0~10 43. 40 36. 40 41.02 Aa 16.03 4. 00
10~20 23.08 14.02 19. 57 Bbe 23.63 4. 86
WE M\ Shrub SOC/(g » kg~ 1) 0~10 100. 51 88.58 96. 34 Aa 45.28 6.73
10~20 67.47 64. 14 65.76 Ba 2.78 1.67
~ 1~ [~4~4
MBC/(mg » kg~ 1) 0~10 2 292.62 1 041.00 1 540.96 Aa 439 155. 34 662.69
10~20 386.59 190. 58 289.90 Ba 9 610. 14 98.03
DOC/(mg « kg—1) 0~10 163. 16 145. 88 156.02 Aa 81. 37 9.02
10~20 179. 44 141. 68 161.10 Aa 357. 34 18.90
EOC/(mg « kg 1) 0~10 23.90 20. 60 21.84 Aa 3.22 1. 80
10~20 11. 34 10. 14 10. 62 Ba 0.41 0. 64
POC/(g » kg~ ) 0~10 33.62 17.08 24.94 Aa 68.90 8. 30
10~20 7.65 4.23 6.29 Ba 3.29 1.81
—~ 1~ / C
LFOC/(g+ kg~ 1) 0~10 2.34 1. 45 1.93 Aa 0. 20 0.449 9
10~20 0.92 0.55 0.77 Ab 0. 04 0.19
HFOC/ (g - kg 1) 0~10 67.32 56.99 61.75 Aa 27.16 5.21
10~20 42.04 38.35 40.77 Ba 4.42 2.10
~ 9 9 £ coQrn -

R bﬁ?kf*?[( ‘ SOC/(g » kg™ 1) 0~10 113. 38 75.35 95.85 Aa 368. 16 19. 19

rbor lorest 10~20 79.04 38.08 57.43 Ba 423. 24 20.57
—~ 1~ 1~
MBC/(mg « kg 1) 0~10 791.70 277.59 611.02 Ab 83 578. 22 289.10
10~20 304. 14 123. 88 184.02 Aa 10 822. 22 104. 03
DOC/ (mg + kg~ ) 0~10 171. 49 150. 61 164.10 Aa 136. 90 11.70
10~20 152. 40 125.18 143.12 Aa 241.57 15. 54
EOC/(mg » kg~ 1) 0~10 26. 88 18. 41 23.97 Aa 23.19 4. 82
10~20 17.71 7.37 11.83 Ba 28.23 5.31
POC/(g -+ kg 1) 0~10 41.71 13.11 30.11 Aa 226. 36 15. 05
10~20 14. 45 5.79 9.79 Ba 19. 08 4. 37
~ 1~ 1~ =g~
LFOC/(g » kg~ 1) 0~10 25.25 3.16 12.55 Aa 130. 21 11.410 9
10~20 8.26 3.07 5.50 Aa 6.82 2.61
0~10 73.70 35.73 58.65 Aa 406.91 20.17

HFOC/(g « kg™
10~20 39. 96 26.13 31.26 Ba 57.33 7.57
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LFOC & 7E A [\ + )2 8] 6 W 3 1k 25 55 R 1Y
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M)A 322 5, 1 DOC Fil LFOC & &8 76 A A +
JZ 8B E 2R 5 AR SOC.EOC fl HFOC %
AR E L2 A W 22 57 . 1 POC,MBC,DOC
I LFOC HREAF )RR TR EEER, 7 0~
10 em £ 2. F7 AR AR UE R EE ] 9 POC, DOC,
LFOC F1 HFOC & & ¥ 70 i 35 Pk 22 5 5 W DA 5 )
) SOC & &4 35 1 25 5 E AR TR R AR MBC
TEAREEZER . AR E MK SOC,EOC f
MBC %A B EEES ., 7£10~20 cm 2. FF K

MLEE DTN E AR B POC F1 DOC & &b G i 35 1 2%
S R RN ) i) SOC,EOC,LFOC f1 HFOC %
A E M2 5 IF R MRORE f ) SOC, MBC Al
HFOC & it A7 i & M 22 7. I R AR A
LFOC S EA R EMEESR.
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5

2.3.1 Fea L3k HE3AHM,HM L SOC Y
EOC.LFOC 1 HFOC & & % st B #F EME. 5
FHEARBU R B MG, MBC 5 3 pH 2
BEAME. 5 HHEE SR FEME. DOC 5+
B SR E R FIEM L, EOC 5 POC & i 3 1EH
K, 5 LFOC.HFOC &) i 2 IEAH ¢, 5 L R
S B E A, POC 5 LFOC,HFOC & &
ol IE A OG5 BT R S A B A DG,
IFOC 5 HFOC 24§ i 2 1EAH X, 5 - R i
BB EMME, HFOC 5 IS KEE B EE
FHOE 5 A AR o S A S A G
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Table 3 Correlation of organic carbon components and physical and chemical properties in meadow soil in Sejila forest line
o TRAKT RRRE  BFF  BE
Iﬂl/“ SOC MBC DOC EOC POC LFOC HFOC pH Soil water  Volume  Conduc- Temper-
ndex content mass tivity ature

SOC 1

MBC 0.663 1

DOC 0.276 0.016 1

EOC 0.971** 0.772 0.376 1

POC 0.807 0.604 0.724 0.886* 1

LFOC 0.908* 0. 745 0.434 0.950** 0.933** 1

HFOC 0.926* " 0.768 0.353 0.948* * 0.891* 0.985* % 1

pH —0.728 —0.873" 0.233 —0.752 —0.484 —0.739 —0.753 1

4k R
{l:%?ﬂk}: 0.808 0. 640 0. 317 0.799 0.717 0.762 0.850" —0.487 1
Soil water content
[l =

P BT it —0.824* —0.711 —0.459 —0.885" —0.925"*—0.983** —0.946™" * 0.715 —0.6359 1

Volume mass

%Pr%i .. 0.435 0.017 0.900* 0.461 0.774 0.576 0.536 0.122 0.510 —0.591 1

Conductivity

I 0.531 0.901"* 0.094 0.677 0.606 0.720 0.672 —0.844" 0.342 —0.757 0.032 1

Temperature

TE e x x RORBEFE A (P<<0.0D) s x TR BH MK (P<C0.05) . T,

Note: x * represents extremely significant correlation (P<C0.01), * represents significant correlation (P<C0. 05). The same below.

2.3.2 HAEXIE HFEATH,EMNEE SOC 5
EOC.POC,LFOC, HFOC FiH, & & 1 24k § 2 1F
G, 5 L3 pH 2R F M AHE, MBC 5 H &K
D EIEMC, 5 LA E R R E ARG,
DOC 5 H A 21 53 DL K - 38 B Ak 4 5t 22 (0] oA 38 B
R A e . EOC 5 POC.LFOC,HFOC
MR SRR R FlREFEMX, 55 pH
RERFEAMKE, POC 5+ 45 pH &M W 3 6 HH 56,

548 % LFOC f1l HFOC 2 i 2 1F 156,
LFOC fl HFOC #8514 pH 2 B F . 5+
Hed SR B W IE A &, LFOC Al HFOC 2 [1]
S IE ARG,

2.3.3 AR M LM MRS WAL IR R 4
SOC 5 MBC, EOC,POC, HFOC F1 -+ 48 & 7k % &2
S O IR A OG5 1 pH R AR B A OE
MBC 5 EOC.,POC ,HFOC Fil 11 & 7k % 5 i 3 5§
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MR FEIEMX, 5+ pH B BE MM, DOC  POCH LFOC fl HFOC 5 i 3% ol i 3 i #1156,
HHABH LR A Rz AT B A B B 5 pH BERBERAMK. LFOC 5 LR E 2
FXME. EOC 5 POC,HFOC Ml L&k R R R BFIEMKC. HFOC 5148 pH 24 8 2 k.
A R A DG, 5 4 pH SR W A OG
x4 BFERNUNEGELATEFNBRREAS SBAEROEXESH
Table 4 Correlation analysis of soil organic carbon components and physical and chemical

properties in shrub soil in Sejila forest line

EHEEOKR EBEE Rk RE

7 oy
Ii?d)r/\ SOC MBC DOC EOC POC LFOC HFOC pH Soil water  Volume ~ Conduc-  Temper-
X content mass tivity ature
SOC 1
MBC 0.696 1
DOC —0.046  —0.430 1
EOC 0.981** 0.794 —0.130 1
POC 0.952** 0.593  —0.043 0.952** 1
LFOC 0.966** 0.598 —0.022 0.953** 0.991** 1
HFOC 0.985** 0.711  —0.038 0.988** 0.966"* 0.958** 1
pH —0.903* —0.626 0.375  —0.901* —0.924* *—0.912* —0.899~ 1
i 4k R
j‘:.}i&a*}: 0.698 0.847* —0.506 0.769 0.668 0.706 0.662 —0.718 1
Soil water content
11 =N
B it —0.454 —0.820* —0.035 —0.554 —0.334 —0.360 —0.475 0.187 —0.602 1
Volume mass
%%i .. 0.933** 0.482  —0.031 0.905* 0.986** 0.981** 0.932** —0.931"~ 0.605  —0.189 1
Conductivity
i _ . N ere _ I - I B -
0.473 0.542 0.682 0.573 0.600 0.522 0.551 0.751 0.558 0.071 0.567 1
Temperature
x5 BFRNUREGFARTETNHRREAS> 5ELERBBEXES N
Table 5 Correlation analysis of soil organic carbon components and physical and
chemical properties in arboreal forest soil in Sejila forest line
b LK RETE BT L
l:d;;( SOC MBC DOC EOC POC LFOC HFOC pH Soil water  Volume  Conduct-  Temper-
content mass ivity ature
SOC 1
MBC 0.920* * 1
DOC 0.109 0.265 1
EOC 0.979* * 0.949* * 0.242 1
POC 0. 890 * 0.991* 0.307 0.932** 1
LFOC 0.596 0.782 0.284 0.703 0.847* 1
HFOC 0.932* 0.989* 0.178 0.936* * 0.964* * 0.696 1
pH —0.943* * —0.979** —0.144  —0.955** —0.945** —0.689 —0.989" * 1
A KR
Soil water 0.938* * 0.836* —0.144 0.906 % 0.778 0.501 0.871* —0.919"* 1
content
TRAU i
Volume —0.775 —0.526 0.181 —0.663 —0.515 —0.239 —0.561 0. 545 —0.679 1
mass
E?'TE,F%E .. 0.265 0. 250 0.742 0.384 0.323 0.438 0.132 —0.139 0.031 —0.205 1
Conductivity
i B - . s )
0.326 0.496 0.260 0.489 0. 545 0. 835 0. 389 0.452 0.351 0.105 0.464 1
Temperature
ST e Be FL2H 43 % B AH XA E N IR R B . A
> TG

LB 5 B 32 48 450 U1 i B 0 ik 3 A ) B2 L AR
3.1 AREHTELEANKREEASN S MEFE 4 1 5 W) B 2 o fifk E R AR L b A BLBR AR B

THE MR I SR S R R 20 AR TR ABEA S B R R R R
BUBR S 12 . ARBE e R WL VU G BRI AR B W L R SR Ay 2 ) Y S8 EAE A PLB A
U] HEAFIE KA 3 Rl RO B R A A AL SE TR R, W e B ECR A MLk R 22
B Rt oy o i A — s 2 et Hoh Fof R HL =0 TRARMORIIE MAbR K U5 T8 77 T g ¢ 5 e 588, A
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5 50 &

W) AR 22 43 W6 ) A 38 B Ae) 22 L BRI B i AH O 4K
) . CEAWE ST H, IR R MR B A MLBR & AR T
VAR . RO A 20 T 5 R L AR R A AL
T A R FL U WE ORI 22 R
5 AT Rl 2 R IR X AR AR B B B S B
MR SR 22, YRV ) 55 AR 2R 43 W6 4yt A R 16 L
BTG A . VE BRI R W i B S TR R bR
IR ) DX AR o 2B W e B ELA 0 25 R L T R
Wi i o WG T 5 A LR B A OGS i 5 R Y
T B AR R R T o A A GV AR 1 A B
T P g M R R A AR T R AR K
MG, FHRECHRLA. EHEYRRRZL.
T R AR S AT AT
A YRR LR . BRI BRI A 5Tt R R
VIR 3R 20 A0 R 53 WA ) 2 52 Wi A AL A BILA 1) 5 o
3.2 AEAXERTEENHMREEANSNS IS
AT I S B AE €8 Z Fr L ARER BRI 3 i L 7R A
BT BREE AT M A HLI LA 10~20 cm 4 JZ2 1 5
T 0~10 em + 240, HAx +HEA PR B4 7 & i
BLL0~10 em +J25 T 10~20 em + )2, F WA
gy T HEAT LR B L 20 4y BAT 3R MR RRAE X 5 4
TS R LT R 4 R — . BT
XiF 23 U6 B AR bR 43 TR A MILAR S i e T L AR
REAE (9 BIF 53 26 B, R A WL B B it Bl )2
TR AR . 53X 5 A BF 58 19 24598 AN [ o mT RE 2 A BF 5
TE R FE I+ 38 3% )2 Al R 7 e b L 22 i R R g
ik AB E R Z S, AR LR
AW KRAE LU EREFELHRE, L HRZE
AT A W L K B 3 S 2 5 ) B A AL
W ALR, SECE LR & B R R RS M A +
FER M S A . A, R E YT
SR 2 A W v sh e B 7E 43 A AL T S0
2% 5y « T3 BOA HLBR B 2 38 >, K [a) A o 2%
TR A7 LR At ek B 3 1 43 A 4 Jm 2 385 T AT
BURK B 5t R 4 38 9% B 1 e ) 52 o L R ot A PR
() 3 B3 A 4 R 5 B i B AU B A — sk
5o BEEEAECY B gY R W FE R LA A LA AL
T 2k i )2 16 n T T ALK
3.3 AEEH T LEFVKRASWHEXME
ABEFE R I ARZR I 3 Fh ML AR B T
43 SOC ¥ 5 DOC A # 3¢, 5 EOC f1 HFOC ¥
EWRBEFEEMHXKER. HIEMAE SOC 5 LFOC
SO E A G OC L SOC 5 POC 1 LEOC
B F EAH KR R TR ARMAEY SOC 5 POC

MBC 5 I 35 sl 0 35 IE AR 5C5C & L D W] - A7 HL Ak
o3 AR AR KRR B Bk T SOC py 4.
AR SRR SRR B TR R R T A AR
SUE YRR R EA D, R R EDT B R,
WURLAT ML 55 B LA HLa DS PEAT Bl 5 5 %Ak
EERiIR a1 FEO R P SE C N S W6 7 Vo o
AT W R I e A BB S5 A MLIR 22 IE A G, X
SR SORSR N VT Fioy [ (VS

4zt ®

A LR i S A A G, Pt ZE
LI AR R B 3T AV AR TR AbR 3 A Ml 2R A g + 48
i) SOC, MBC #1 HFOC % & 3 3 R ¥ A > F¢ K
F>#i 4 ,EOC,POC 1 LFOC {1 & & Z W M FF A
AR A > ), 3 R BT LA ) 4 4 A A ALK
B 5y & i AR, BREE M 580 DOC & & LU
0~10 em +J2{EF 10~20 cm + 24, 3 Ffh ok +
H0~10 cm 2 ALK K K AU n & 7Y & T
10~20 cm + 2, HAomEHE WA B REE, =
fi] JEMN TR AMAY SOC 5 EOC 1 HEOC & &1
B IE A G, EOC 5 POC, HFOC & & DL K&
POC 5 LFOC & &z ¥ 5 i 3 sl il i 2 1EAH G,
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