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Abstract: [ Objective] This study aims to investigate the variation characteristics of soil organic carbon (SOC)
fractions and their stability in arid valleys, clarify the relationships between environmental factors and SOC
fractions as well as stability, and provide a scientific basis for systematic carbon sequestration and emission
reduction management in ecologically fragile areas. [Methods] Soil samples (0—30 c¢m depth) were collected
from different slope aspects (shady, sunny, semi-shady, and semi-sunny slopes) and slope positions (lower,
middle, and upper) in the arid valleys of Bomi, Xizang. Soil physicochemical properties, SOC contents, and its

fractions were measured. [Results] 1) The SOC content on shady slopes ranged from 11.37 to 34.74 g/kg,
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representing increases of 55% , 138% , and 292% compared with semi-shady, semi-sunny, and sunny slopes,

respectively. The contents of particulate organic carbon (POC) , easily oxidizable organic carbon (EOC) , mineral-
associated organic carbon (MAOC) , and dissolved organic carbon (DOC) all exhibited consistent variation trends
with SOC across different slope aspects. SOC stability was the highest on shady slopes (54.3% —62.1% ), exceeding
that of semi-shady, semi-sunny, and sunny slopes by 6% , 12% , and 30% , respectively. 2) Along slope positions,
SOC content decreased in the order was lower slope (17.29 g/kg) >>middle slope (13.42 g/kg) >>upper slope
(9.73 g/kg). Similarly, POC, EOC, MAOC, and DOC contents all decreased with increasing slope position. The
stability of SOC across different slope positions followed the pattern was lower slope (38.1% —62.1% ) >>middle slope
(36.9% —59.9% ) >upper slope (37.6% —58.7% ). 3) The main environmental factors influencing SOC fractions and
their stability in the arid valleys of southeastern Xizang were slope aspect, vegetation coverage, soil total nitrogen
(TN) , alkali-hydrolyzable nitrogen (AN) ,

differences exist in SOC fractions and their stability across different slope aspects and positions in the arid valleys

total phosphorus (TP) , and clay content. [ Conclusion] Significant

of southeastern Xizang. The key regulatory factors include slope aspect, vegetation coverage, total nitrogen,
alkali-hydrolyzable nitrogen, total phosphorus, and clay content. These findings provide valuable references for
accurate SOC assessment and soil carbon pool management in arid valleys of southeastern Xizang.
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Table 1 Basic information of sampling sites
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Table 2 Soil physicochemical properties in shady slopes and sunny slopes

Wi W fg’if (fk”*;/l) (iﬁfﬂ) (fg“f:’?f) (fﬁ?{) ol SRV ME/Y BR/Y
0~10 2.154+0.01A 0.214+0.02Aa 6.124+0.30B 160.31A 7.364+0.02Bb 0B 25.39+0.51B 74.614+0.51A
W 10~20 1.364+0.03A 0.17£0.01Aa 4.85+0.66B 95.18+2.36A 7.594+0.01Bb 0.884+0.02B 48.3440.74B 44.91+£0.87A
20~30 1.144+0.02A 0.17Aa 6.794+0.64B 85.164+2.36A 7.784+0.04Bb 0.73+0.17B 57.19+0.59B 36.934+0.91A
0~10 4.46+0.01A 0.29Ab 7.714+0.16B 308.92+30.70A  7.31+0.02Bab 0B 16.85+0.45B 83.15+0.45A
BAYE P 10~20 4.4040.06A 0.31Ab 7.81+£0.04B 312.26+25.98A 7.274+0.03Bab 0B 61.25+1.00B 38.754+1.00A
20~30 4.254+0.05A 0.28Ab 7.2140.09B 294.15+£23.96A 7.23+0.03Bab 1.86+0.06B 72.0841.32B 26.06+1.38A
0~10 3.47+0.07A 0.49Ab 3.76+0.52B 255.49+£11.81A 7.43+0.02Ba 0B 2.924+0.09B  97.084+0.09A
Pl 10~20 3.58+0.04A 0.3Ab 7.3640.36B 252.15£21.25A 7.76+0.05Ba 0.02+0.019B 25.094+1.67B 74.89+1.69A
20~30 3.1640.09A 0.24Ab 6.94+0.27B 245474+2.36A 7.65:£0.04Ba  2.870.082B  93.06+1.94B 4.07+2.03A
0~10 1.26+0.01C 0.38+£0.01Aa 6.41+0.27A 83.49D 7.29£0.03Cb  2.24+0.10A  88.38+1.80A  9.38+1.86B
T 10~20 1.214£0.04C 0.314+0.01Aa 11.67£0.74A 95.182.36D 7.1740.03Ch 1.02£0.06A  45.37+£1.65A 53.61+1.71B

20~30 1.09C 0.45+0.12Aa 11.504+0.35A 80.15D 7.397£0.04Cb 2.2£0.18A  97.80+0.18A 0+0B
0~10 0.73£0.01C 0.32£0.01Ab 9.360.06A 55.1142.36D 7.49+0.02Cab  3.05+0.13A  91.65+2.06A  5.30=£2.19B
3 #eh 10~20 0.5540.03C 0.2720.01Ab 10.294+1.12A 38.41-2.36D 7.2140.02Cab  0.594+0.02A  98.55+0.53A  0.864-0.55B
20~30 0.52+0.01C 0.254+0.01Ab 8.11+0.33A 36.74D 7.59+0.03Cab 0A 5.18+0.18A  94.82+0.18B
0~10 0.96C 0.36Ab 10.88+£0.74A  71.8042.36D 7.17+0.04Ca 1.144+0.01A  94.28£0.83A  4.5840.84B
Wb 10~20 0.7740.01C 0.282£0.07Ab 14.55+0.06A 65.12£2.36D 7.214+0.04Ca  5.22+0.11A  75.25+1.31A 19.53+1.36B
20~30 0.63£0.03C 0.21£0.01Ab 10.52£0.06A 45.0942.36D 7.4240.03Ca 2.58+0.24A  82.38+0.63A  15.04+0.86B

T R PR B AR [ K S B 3R A SR Ah 2 5 38 B 78 AR [R]85 1) ) A7 7 R 5 25 5 (p=C0. 05) 5 R [A) /NG B R 4 HEH Ak P I 46 A 76 AS [R) 33
DL A 3 22 57 (p<<0.05), T,
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Table 3 Soil physicochemical properties in semi-shady slopes and semi-sunny slopes

EREION 2R/ L/ W/

it R/

e Y B Jem (gkg D (gkg D (mgekg D (mgekg D pH FHL/ % KL/ % R/ %
0~10  2.7040.05B 0.49Ba 8.2440.39B  200.38418.89B 7.6840.01Bb 3.1440.13AB  83.8740.58AB 12.99£0.71AB
YWF 10~20 1.4440.11B  0.324+0.01Ba  5.754+0.14B  125.24-+16.53B 8.0140.04Bb 1.8240.06AB  75.634+0.73AB 22.55-£0.78AB
20~30 1.66B 0.3940.01Ba  5.70£1.06B 106.87£4.72B 7.5940.02Bb 0.464+0.02AB  74.15£2.10AB  25.39£2.12AB
0~10 2.50B 0.2240.01Bb  8.58+0.32B 183.68+4.72B 7.3240.01Bab 0AB 18.574+0.36AB  81.430.36AB
ERYE #eh 10~20 2.61+£0.01B 0.19Bb 7.651+2.26B 183.68+£4.72B 7.404£0.02Bab  1.27£0.22AB  47.84+1.36AB 50.89£1.57AB
20~30  2.50£0.01B 0.2Bb 6.75=0.07B 173.66£4.72B 7.31£0.02Bab 0AB 2.49+0.31AB  97.51£0.31AB
0~10  2.0940.02B 0.2Bb 6.530.88B 140.27+9.45B 7.33£0.02Ba 2.124£0.23AB  62.88+1.30AB 35.00£1.52AB
Yl 10~20  2.4240.02B 0.23Bb 8.3840.39B 161.98+£2.36B 7.51£0.02Ba 3.3840.20AB  86.484+1.05AB 10.14£1.19AB
20~30 2.97+£0.02B 0.27Bb 7.784+0.39B 218.75+2.36B 7.49£0.01Ba 0.82+0.19AB  80.57+3.28AB 18.61+3.46AB
0~10 4.3040.03B 0.24Aa 10.33£0.74B  268.85:£16.53C 7.70£0.01Ab 3.2440.10A  79.67£1.24AB 17.094+1.34AB
Yer o 10~20  2.5740.03B 0.16Aa 6.2540.35B  175.33£11.81C 7.6910.02Ab 0.9240.07A  38.08£0.57AB 61.004-0.56AB
20~30 2.89+£0.11B 0.14Aa 8.60+0.57B 205.3942.36C 7.83+£0.02Ab 0.9440.142A  98.32+0.58AB  0.74+0.44AB
0~10  2.08+£0.01B  0.21=£0.01Ab  7.60£0.99B 150.29C 7.6040.02Aab 0A 5.660.16AB  94.34+0.16AB
Y Heih 10~20  0.56+0.02B 0.08Ab 6.184+0.25B 45.09+2.36C 7.65+0.01Aab 2.89+0.23A  84.26+6.28AB 12.854+6.51AB
20~30  0.49£0.03B 0.1Ab 4.7540.85B 36.74+£4.72C 7.8240.01Aab 0A 3.38£0.29AB  96.62£0.29AB
0~10 0.98B 0.14Ab 5.6520.64B 78.48+2.36C 7.5240.02Aa 3.4540.08A  95.93£0.45AB 0.62E£0.53AB
Yel- 10~20 0.96+0.01B 0.12Ab 5.00£0.07B 73.47+£4.72C 7.56£0.02Aa 3.80£0.13A  91.38+1.23AB  4.82+1.35AB
20~30  0.96£0.06B 0.12Ab 5.58+0.04B 63.454£4.72C 7.5340.02Aa 0.2740.16A  72.95£1.36AB 26.7841.48AB

1.3 MEFZE

RIS T 2024 4F 7—9 H 76 v [ 5 A A R R W
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+ 3 ki A2 41k R 3O R E A (Microtrac
S35000 W 5, - 18 5T b Kl 4> 2 25 3¢ [ 5 £ 48 pH
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+HE 4 A CTND R LRSI & — 4 A she Z AL
JE 5 W CTP) SR T HL IR & 55 B8 1 2 Sl 1% A )
SE 5 B A 80 CAND SR FH B 7 50 W ik 0 5 5 o A
(AP)R B IR 2 AN 46 — 4H UK L A 00
1.4 #ESWH

VAW 5 45 45 7 MRk 5 A LB 1) LE (B R R AE + 4
A HURFA EMECCSD A0 .

=——- X100} 1
SOC & (1)

AP MAOC K 0™ B 455 A MLk , g/kg: SOC
+ A P, g/ kg

AW 5T 0T BT A R 1B B 5 TR 3R T 22 43 A R /)
25 51k 1 3 HEAT 2 A, SR T Excel 2019 14X £
P PEAT B 5 R AL B, SPSS 26.0 B4 % Bl #E 17 4
T+ 43 #1 , Origin 2022 8 F #1725 [, Canoca 5.0 8
HEATIUAR A HT R 4.4 2 80 0F 34T Mantel 4347 o
2 FERE5HSWH
21 TEBNBRMS T

A VANS S =37 AR 1B Z VAR A R e
RS VA | o =R N - N ol 1 B B I () E S e o
HHLBRA B E I (p<<0.05)(F 4., ALK
(SOC)Fifi 4= J22 VR BE 1) 38 hin 32 3 o AIK o 7 S [R) 3% 1) 4%
R B3 13 SOC femi , 9 11.37~34.74 g/kg,
T HAb Y (p<<0.05) . AT 2R FA S 2K B
e A0 BH 3, B 3 SOC 43 51 14 jm 55% . 138% Al
292% o A HESOCTEA R BEAL b 0y o3 A 5 — E #6 &
A Al Horb b R X 8 SOC fie i, Sl (17.2949.72)
g/kg, ok Jy b, Ry (13.424+7.59) g/kg, i | X 35§
A, M (9.73£5.66)g/kg(F 1),
22 TEANBRASHTEEZN

el BT )3 R R W AE B AR R =
& A2 HAE ¥ % £ 8 EOC ,POC 1 MAOC Jii &
A3 B A BB 35 R R (p<<0.05) , T X + HE DOC Ji &
SRS RTE 3 A INPES ) AN E AN =21 3 A L]
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I A B B ) A0 R A A8 HLAE FH (p<<0.05) (&
2) o 3 & 4l 4y A7 Bl (POC L EOC, MAOC
DOC) Ji s 43 %5 Fifi 35 1) iy BE 35 1) BF 33k % 78 26 90 11 %
RS TR R B BB A S BOR AT HLRK (POC) JBT 4t 43
Bh 4.57~14.21 g/kg, 53 5522 B3 1 BH 3% 1 BH 3%
(9 1.43.2.10.3.00 i ; & AL A Pl (EOC) T it 5344

H2.19~3.62 g/kg, 53 2 2 B3 21 BH 3% R0 B 3% A
1.14 . 1.55 1.29 1% ; W W 45 & A Al (MAOC) Ji 7 43
B R (13.54£4.09) g/kg, S 2 I3 (9 1.65 4% 2 FH 3
[ 2.66 4% A BH 3 (4 5.13 4% 5 AT % 4 A7 HL Ak (DOC) it
BN 0.11~0.37 g/kg, M4 T2 B 3% 2 BH 3 Fn
BH 3 43 51 388 m 118 %0 . 206 % A1 311% .

x4 WE FEEMETEREN T EFNRASREREREZNH=ZEEFTESH
Table 4 Three-way ANOVA of slope aspect, position, and soil layer effects on soil organic carbon (SOC) fractions and stability

. T IEE LR A S
A+ + HEA WL — - — " A LB B Pk
AP LR SRR E HLER  BORCA PLER 0SS A LR
30| 4 497.872° 481.441° 468.018 4 848.885 5223.023° 75.309°
Y fir 1530.934° 106.069° 783.884 3254.119° 1032.886° 20.716°
+IZ 1634.213° 13.928° 31.114 2016.533° 1780.529° 11.518
3 ) X i i 47.032" 22.753° 45.008 65.629" 49.313° 0.388
e Xt BRI 146.149° 12.473° 33.859 157.096° 180.431° 0.141
e fir X L R 22.159° 1.586 21.958 30.685° 20.143° 0.032
S A ) =27 -4 25.274' 1.320 13.001 42.329° 21.460" 0.134
T - +348m p<<0. 05,
1}:&
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