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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, clarily 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 cm 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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Received: 2025-01-26 Revised: 2025-03-06 Accepted: 2025-03-21 Online (www.cnki.net): 2025-06-18

- R R Bl b AR TS AR G P B K ik L 2
80 Y0 11 i Hiu Bk fifs 77 76 -1 v o B8k it it & 2 B/
AR Ak, 2 X 4 BR A FBRAIG B AR TR B, H
H, LA HLER (SOC) 2 3l 4 W) 5% 14 R i B T 28 1L
AW 53 IS T8 B B AL, R A AT Y
B AR, 6 4 BRI AIE B YRR RS R T R R R

AT LA 5 A 3 B o A 2 MO | MR
A Z RN T A . ok e R R
THEA PR R E BN R . — 7 1 P ok
A 1F Py B0 R W R I W0 R AR S O i E TR R A
B S5t it 0 K05 55 — 5 T, 0 3 2o 5 ) B4R e
e IR 3 2 DN R b A AL B o R L
B 1) A Sy O R b O DR 3 e e K B SR R Y B R

BEAE Y. A HLRR AT 43 O TS R AT HLER (LOC) Al

YEVE A AT (ROC) o T% M A HLBR R 48 IR 5 40 Bk ﬁ’@ﬂﬁ/ﬂlﬂimﬁ/ﬁﬁﬁd\—d’i PR A S AR IR I
S H R TE R R A . BE T B R - B 32 43 A A e W RE VR R R SR R U YR W R E'Fﬁxlgltﬂiﬁﬂl
f T AT LB A I B b gy Db ST LR B G SO0 A £ 4 202 5%

HPFAEWE T R L AL 3 ﬂl’]i%&ﬁmﬁi}%&ﬁéﬂ
PRI S S e N’ & Sl D) SRS R VIRV IVE
KEERETER PO E ; DEHEFEOI R RN, LA
BIL e s 2 i 3 457 T~ Ik T 8 B AS () 39 A0 1] 22 S
5 VDN S5 TE ZR 0 e A RIE T S B, B A
BLasR S FEAL 73 o i o3 B8 R T PR g

2R B S A X i R ) A S S X, B AT

HL A T 52 43 000 35 A Bl F 18 58+ A L A 19 FR
W RS A A LR (MAOCOYE M 15 A HLER , X+
S P AT AL 1 P A S B AR AR BE B e A
BLA it 1, % 4 A BLAR (0 F e kA & AR Y.

+ 5 SOC #aE r%zsifaf % <FF SOC kbt
SRR TR A & fie 71, VAL + 5
ﬁﬁ)ﬁﬁ%?ﬁhﬁ&ﬁﬁﬂ@a@u‘ém ﬁﬁﬁﬂ[“%%ﬁﬁ,*ﬁ%ﬁz

JE e LB R M R R BRI gl R 2R, L B
F?E%n‘ﬂ%%%/\i%a&*“ 5| A 1 B AL R R &

A AR Ak, T X A HLBR R e R R AR R R T2
SFUIHEAY KB, ARG A BLBR R e A B T
ik, 3 I R i K B AR 1 0 T I, DA T B T A
Aii | - 39 H Ak SR B A ) T L 2 T R e 5 AL
e Mo B0 3 T RUBE T - B A LA B PR 5T
it = RGPS .

TR O RRE W S R I X
b 4 3t BRI A% 1R 3 it HE A BL I A BIL
i ACREAR LR DR AP A R S ) S M
AU A BTSN 2 B T T A LA N AR A
%ﬁ*ﬂ%ﬂiﬂﬁﬂﬁﬁﬁ*é’ﬂﬂﬁf,ﬁﬁxﬁiﬁéﬁHLﬁﬁ

H 53 R GRS RE TR AN [ 35 1) A3 T 9 25 1] 43 A7 )L
@&EE’HHI%E’JH%O N RGERAR ® R A X
AT WL A A S R B9 AR AR R AL A
8 IO 50 A XA T] 38 1) CIFT 382 L BR BE L2F BR B L2

http. // stbexb.alljournal.com.cn



5 3]

REORPRAE R B T T A R A HURR 2L 73 2 8] A B et R A 4R

171

BH 3O FIAS ] 3 467 (e b 3 b (3RO 9 R TR R B+
1 (0~10.10~20,20~30 c) I HFFE XS 4, B 4K
AN TR 35 1) 3 A7 % A AT LA 4 43 B LR E M 1 52
M), Ay 32 DX 38 4 HE AT ML B A o R0 - 498 1] Bk 0 0 1 kG
WEPEAS 4R HEHE SRR
1 MBERE
1.1 #MREXEHR

WFFE XA T VU AR 22 T e 85 LB 3% £ (29721 ~
30°40'N,94°00" ~96°30"E) , #JE Jy &5 1L 2 45, 4F °F
IR 8.5 CCL A1 H BERT[E] 1 563 h, 3 21 4

LT3 BB BB 2 RS 4 A4 B 1), 25 B 1) B 1 AR
T, 29 800 m. AR S B L A1 BRUBAKER 26
A3 3% T 7 BB A AR B A Ay Dy 3R A (B B
o TR D, H A 3 1 (9 A R 3 A A AE W] — AR R AR L
(F Do ANFEBEAEE 3410 m X 10 m FE ML, F2Bi b
TMGVEY G, H T ORI IR A R 4 0~10.10~20,
20~30 em 4t 34>+ 2 AL A 108 4, S B A B AR
MR AR 3 2 mm 0, T 00 G 4 S AL 1

JRFNERZH 4y o RS AS SR BT L 3% 2 Fi g 3,
®1 HHMEXEE

Table 1 Basic information of sampling sites

2 900 m, Fe Al H - 4 °CL 5B P A0 17 °C 5 . I Wi REREE AR RIBE
I VAN 3 AP 3 ;
TPRPSIRALAEL 646 mm, fERFHTACES 420 mm BE TR W 13.26~14.37 Z; 89&:/?1 5 iﬁfi
HE6—10 H R 176 d. BAH B MZETHET B Wb 23.47-24.50 [IBE 83.2-847  Fok
BRI ZEBORE T R A SRR, L B bE 26.73~27.52  MI3E 71.3~74.6 FFAK
B ZR, FEUAE BE AL E A+ E, £ BF 16.46~19.39 [y 68.6~71.4 WM
SRR RN 0.4~1.0 m, B4 F w05 o Dol FH3E  #d 24.55~26.85 [M¥  61.4~62.5 N
W) A & AR (Quercus semecarpifolia) | 5 111 # ﬁ# i:Niifj Eﬁt iizNigi gi\
53 Bl~12. 53 O~T77. T A
(Pinus densata) 11 ¥ (Populus davidiana) . ¥ H| B B B 23.63-25.26 [ 68.1-69.3 FiAk
(Rosa xanthina) .\ J& i1 ¥ - (Cotoneaster affinis) . I B 27.43~28.38 MM 612637 FiAk
% /NBE(Berberis gyalaica) 5% . YWeF  22.25~23.19 Mk 61.0~64.0 M
1.2 HHiZEESHERRE JeBHYE B 17.43~18.25 ¥k 66.3~68.9  FFA
T RS T 2023 45 9—10 A AT R . #F5E ik BE 1791~1927 &% 70.5~743 SR
F2 A PRIE T EEAMER
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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, clarily 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 cm 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.

Keywords: slope aspect; slope position; soil organic carbon; organic carbon stability
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i ACREAR LR DR AP A R S ) S M
AU A BTSN 2 B T T A LA N AR A
%ﬁ*ﬂ%ﬂiﬂﬁﬂﬁﬁﬁ*é’ﬂﬂﬁf,ﬁﬁxﬁiﬁéﬁHLﬁﬁ

H 53 R GRS RE TR AN [ 35 1) A3 T 9 25 1] 43 A7 )L
@&EE’HHI%E’JH%O N RGERAR ® R A X
AT WL A A S R B9 AR AR R AL A
8 IO 50 A XA T] 38 1) CIFT 382 L BR BE L2F BR B L2
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BH 3O FIAS ] 3 467 (e b 3 b (3RO 9 R TR R B+
1 (0~10.10~20,20~30 c) I HFFE XS 4, B 4K
AN TR 35 1) 3 A7 % A AT LA 4 43 B LR E M 1 52
M), Ay 32 DX 38 4 HE AT ML B A o R0 - 498 1] Bk 0 0 1 kG
WEPEAS 4R HEHE SRR
1 MBERE
1.1 #MREXEHR

WFFE XA T VU AR 22 T e 85 LB 3% £ (29721 ~
30°40'N,94°00" ~96°30"E) , #JE Jy &5 1L 2 45, 4F °F
IR 8.5 CCL A1 H BERT[E] 1 563 h, 3 21 4

LT3 BB BB 2 RS 4 A4 B 1), 25 B 1) B 1 AR
T, 29 800 m. AR S B L A1 BRUBAKER 26
A3 3% T 7 BB A AR B A Ay Dy 3R A (B B
o TR D, H A 3 1 (9 A R 3 A A AE W] — AR R AR L
(F Do ANFEBEAEE 3410 m X 10 m FE ML, F2Bi b
TMGVEY G, H T ORI IR A R 4 0~10.10~20,
20~30 em 4t 34>+ 2 AL A 108 4, S B A B AR
MR AR 3 2 mm 0, T 00 G 4 S AL 1

JRFNERZH 4y o RS AS SR BT L 3% 2 Fi g 3,
®1 HHMEXEE

Table 1 Basic information of sampling sites

2 900 m, Fe Al H - 4 °CL 5B P A0 17 °C 5 . I Wi REREE AR RIBE
I VAN 3 AP 3 ;
TPRPSIRALAEL 646 mm, fERFHTACES 420 mm BE TR W 13.26~14.37 Z; 89&:/?1 5 iﬁfi
HE6—10 H R 176 d. BAH B MZETHET B Wb 23.47-24.50 [IBE 83.2-847  Fok
BRI ZEBORE T R A SRR, L B bE 26.73~27.52  MI3E 71.3~74.6 FFAK
B ZR, FEUAE BE AL E A+ E, £ BF 16.46~19.39 [y 68.6~71.4 WM
SRR RN 0.4~1.0 m, B4 F w05 o Dol FH3E  #d 24.55~26.85 [M¥  61.4~62.5 N
W) A & AR (Quercus semecarpifolia) | 5 111 # ﬁ# i:Niifj Eﬁt iizNigi gi\
53 Bl~12. 53 O~T77. T A
(Pinus densata) 11 ¥ (Populus davidiana) . ¥ H| B B B 23.63-25.26 [ 68.1-69.3 FiAk
(Rosa xanthina) .\ J& i1 ¥ - (Cotoneaster affinis) . I B 27.43~28.38 MM 612637 FiAk
% /NBE(Berberis gyalaica) 5% . YWeF  22.25~23.19 Mk 61.0~64.0 M
1.2 HHiZEESHERRE JeBHYE B 17.43~18.25 ¥k 66.3~68.9  FFA
T RS T 2023 45 9—10 A AT R . #F5E ik BE 1791~1927 &% 70.5~743 SR
F2 A PRIE T EEAMER
Table 2 Soil physicochemical properties in shady slopes and sunny slopes

Wi W fg’if (fk”*;/l) (iﬁfﬂ) (fg“f:’?f) (fﬁ?{) ol SR/ 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 48.344+0.74B 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 36.93+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  Perh 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
Yl 10~20 3.58+0.04A 0.3Ab 7.36+0.36B 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
PR 10~20 1.214£0.04C 0.3140.01Aa 11.67£0.74A 95.18£2.36D 7.1740.03Ch 1.02£0.06A  45.37+£1.65A 53.61+1.71B

20~30 1.09C 0.45+0.12Aa 11.5040.35A 80.15D 7.397£0.04Cb  2.240.18A  97.80+0.18A 0+0B
0~10 0.73£0.01C 0.32£0.01Ab 9.36£0.06A 55.1142.36D 7.49+0.02Cab  3.05+0.13A  91.65+2.06A  5.30=£2.19B
PH3C b 10~20  0.5540.03C 0.27£0.01Ab 10.29+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 0.25+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 1.14+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 [ K S 7R 3 R A SR A0 P 5 38 B 78 AR [R]85 1) ) A7 7 R 5 25 5 (p=C0. 05) 5 R [Fl/ING B R 4 EH Ak P 5 A 7 AS [R) 33
DL AFAE 3 22 57 (p<<0.05), T,
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Table 3 Soil physicochemical properties in semi-shady slopes and semi-sunny slopes

ERERON 2R/ L/ W/

it R/

e Y B Jem (gkg D (gkg D (mgekg D (mgekg D pH FRL/ % KL/ % R/ %
0~10  2.7040.05B 0.49Ba 8.2440.39B  200.38418.89B 7.6840.01Bb 3.1440.13AB  83.8740.58AB 12.992£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  75.63+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  81.43+0.36AB
ERIYE #eh 10~20  2.61+£0.01B 0.19Bb 7.651+2.26B 183.68+£4.72B 7.4040.02Bab  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 7.78+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 3.244+0.10A  79.67£1.24AB 17.094+1.34AB
YR 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 7.834£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 5.6610.16AB  94.34+0.16AB
Y HEh 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 12.85+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  95.93E0.45AB 0.62£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 63.45+£4.72C 7.5340.02Aa 0.2740.16A  72.95£1.36AB 26.784-1.48AB

1.3 MEFZE

RIS T 2024 4F 7—9 H 7E v [ 5 A A R R
AR W8 IR 25 A TR A o0 T R B R PLRR R ) T 4%
i 440 A1 B I 5 5 4 8 T A HLAK (DOC) R
2B F KB R E R B A P 4 B I (TOC-
VCPH, Shimadzu, Kyoto, Japan) il 5 ; 5 & 1k A #L
Bk CEOC) R F i 5 R B 4 Ak 1 T 7 5+ 18 UK A BL
i (POC) R FH 7 i 85 2 #h 43 #5032 0 a2, I3 53 pum
i, i oA UKL LB L TR R O T B A5 A A Pk
(MAOC) , I3 b A Pk 1 12 73 %

+ 3 ki A2 41k R H 3O R E A (Microtrac
S35000 W 5, - 1 5T b Kl 4> 2 25 3¢ [ 5 £ 4 pH
PHS-320 /= K B8 BE R B T H I OK L B R 2.5: 1)
+HE A A CTND R LRSI & — 4 A she Z AL
JE 5 W CTP) SR T HL IR & 55 55 1 2 S ol 1% A )
E 5 B A 8 CAND SR FH B 7 50 W ik 0 5 5 o A
(AP)R Bk IR 2 AN 46 — 4H I8 L A 00 .

1.4 #EHWH

VAW 5 45 45 7 HURK 5 A HIL B 1) L (B R R AE + 4

A HURFE EME(CSD AL,

=—— X 1007 1
SOC & (1)

A MAOC 0™ B 455 A HLak , g/kg: SOC
+ A P, g/ kg

A B 5T 0T BT A R 1B B 5 TR 3R T 22 43 A R /)
25 51k 1 3 HEAT 2 R, SR T Excel 2019 B4 X £
P PEAT R 5 R AL P, SPSS 26.0 B4 % Bl #E 17 48
T+ 43 #1 , Origin 2022 8 F #1722 [, Canoca 5.0 8
HEATTUAR A 0T R 4.4 2 80 F 347 Mantel 5347 o
2 FEREHSWH
21 TEBNBRM ST

AL E VANS S =37 A R 1B Z VAR A R e
SO VA | o =R N - N o 1 B B I (Y E D e o
HHLBRA B E I (p<<0.05)(F 4., ALK
(SOC)Fifi 4= J2 VR BE 1) 38 hin 32 4 o AIS o 7 S [R) 3% 1) 4%
R B3 13 SOC femi , 9 11.37~34.74 g/kg,
B T HAb Y (p<<0.05) o AT 2R FA S 2K B
e A0 BH 3, B 3 09 SOC 43 51 14 m 55% ., 138% Al
292% o AHE SOCTEA RIS AL b 1Y o3 A 5 — JE B 2
A Al Hob b R X 8 SOC fie i, h (17.2949.72)
g/kg, ok Jyh b, R (13.4247.59) g/kg, i b X 35§
A, M (9.73£5.66)g/kg(F 1),
22 TEANBRASHTEEZN

AT AN R - S N S R (B
& A2 HAE ¥ % £ 8 EOC ,POC 1 MAOC Jii &
A3 B A BB 3 R R (p<<0.05) , 1 X + HE DOC Ji &
Vi SR ERTE 3 A I NNPES AL E AN =2 i 3 A L]
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Table 3 Soil physicochemical properties in semi-shady slopes and semi-sunny slopes

ERERON 2R/ L/ W/

it R/

e Y B Jem (gkg D (gkg D (mgekg D (mgekg D pH FRL/ % KL/ % R/ %
0~10  2.7040.05B 0.49Ba 8.2440.39B  200.38418.89B 7.6840.01Bb 3.1440.13AB  83.8740.58AB 12.992£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  75.63+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  81.43+0.36AB
ERIYE #eh 10~20  2.61+£0.01B 0.19Bb 7.651+2.26B 183.68+£4.72B 7.4040.02Bab  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 7.78+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 3.244+0.10A  79.67£1.24AB 17.094+1.34AB
YR 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 7.834£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 5.6610.16AB  94.34+0.16AB
Y HEh 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 12.85+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  95.93E0.45AB 0.62£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 63.45+£4.72C 7.5340.02Aa 0.2740.16A  72.95£1.36AB 26.784-1.48AB

1.3 MEFZE

RIS T 2024 4F 7—9 H 7E v [ 5 A A R R
AR W8 IR 25 A TR A o0 T R B R PLRR R ) T 4%
i 440 A1 B I 5 5 4 8 T A HLAK (DOC) R
2B F KB R E R B A P 4 B I (TOC-
VCPH, Shimadzu, Kyoto, Japan) il 5 ; 5 & 1k A #L
Bk CEOC) R F i 5 R B 4 Ak 1 T 7 5+ 18 UK A BL
i (POC) R FH 7 i 85 2 #h 43 #5032 0 a2, I3 53 pum
i, i oA UKL LB L TR R O T B A5 A A Pk
(MAOC) , I3 b A Pk 1 12 73 %

+ 3 ki A2 41k R H 3O R E A (Microtrac
S35000 W 5, - 1 5T b Kl 4> 2 25 3¢ [ 5 £ 4 pH
PHS-320 /= K B8 BE R B T H I OK L B R 2.5: 1)
+HE A A CTND R LRSI & — 4 A she Z AL
JE 5 W CTP) SR T HL IR & 55 55 1 2 S ol 1% A )
E 5 B A 8 CAND SR FH B 7 50 W ik 0 5 5 o A
(AP)R Bk IR 2 AN 46 — 4H I8 L A 00 .

1.4 #EHWH

VAW 5 45 45 7 HURK 5 A HIL B 1) L (B R R AE + 4

A HURFE EME(CSD AL,

=—— X 1007 1
SOC & (1)

A MAOC 0™ B 455 A HLak , g/kg: SOC
+ A P, g/ kg

A B 5T 0T BT A R 1B B 5 TR 3R T 22 43 A R /)
25 51k 1 3 HEAT 2 R, SR T Excel 2019 B4 X £
P PEAT R 5 R AL P, SPSS 26.0 B4 % Bl #E 17 48
T+ 43 #1 , Origin 2022 8 F #1722 [, Canoca 5.0 8
HEATTUAR A 0T R 4.4 2 80 F 347 Mantel 5347 o
2 FEREHSWH
21 TEBNBRM ST

AL E VANS S =37 A R 1B Z VAR A R e
SO VA | o =R N - N o 1 B B I (Y E D e o
HHLBRA B E I (p<<0.05)(F 4., ALK
(SOC)Fifi 4= J2 VR BE 1) 38 hin 32 4 o AIS o 7 S [R) 3% 1) 4%
R B3 13 SOC femi , 9 11.37~34.74 g/kg,
B T HAb Y (p<<0.05) o AT 2R FA S 2K B
e A0 BH 3, B 3 09 SOC 43 51 14 m 55% ., 138% Al
292% o AHE SOCTEA RIS AL b 1Y o3 A 5 — JE B 2
A Al Hob b R X 8 SOC fie i, h (17.2949.72)
g/kg, ok Jyh b, R (13.4247.59) g/kg, i b X 35§
A, M (9.73£5.66)g/kg(F 1),
22 TEANBRASHTEEZN

AT AN R - S N S R (B
& A2 HAE ¥ % £ 8 EOC ,POC 1 MAOC Jii &
A3 B A BB 3 R R (p<<0.05) , 1 X + HE DOC Ji &
Vi SR ERTE 3 A I NNPES AL E AN =2 i 3 A L]
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I A B B ) A0 2R A A8 HLAE FH (p<<0.05) (&
2) . P& Y A P (POC,EOC, MAOC,
DOC) Ji 8 43 %5 Fifi 35 1) iy BH 35 1) BF 33k % 78 26 90 1 %
R T R B BB A S BOR AT MLAK (POC) JBT 3¢t 43
Bh 4.57~14.21 g/kg, 53 55221 B3 1 BH 3% 1 BH 3%
(9 1.43.2.10.3.00 i ; & B ALA Pl (EOC) T it 5344

H2.19~3.62 g/kg, 53 2 2 B3 21 BH 3% RN B 3 A
1.14 . 1.55 1.29f% ; W W 45 & A Al (MAOC) Ji i1 43
R (13.54£4.09) g/kg, S 2 13 (9 1.65 4% 2 FH 3L
[ 2.66 4% A BH 3% (4 5.13 4% 5 AT % 4 A7 HL Ak (DOC) it
AR 0.11~0.37 g/kg, M % T2 B3 L 2F PH 3% A0
BH 3 43 51 388 m 118 %0 . 206 % A1 311% .

x4 FRFEEMIERENTHEENHRASRREEZMY=ERHFESH
Table 4 Three-way ANOVA of slope aspect, position, and soil layer effects on soil organic carbon (SOC) fractions and stability
A IR L X - ig&ﬁmw{iﬂ% A LR AR E
AEPEABLER S A LR BDRCAEPLER 0BRSS A BLEK
B 4497.872" 481.441° 468.018 4 848.885" 5223.023 75.309
e 4A 1530.934 106.069" 783.884 3254.119 1032.886 20.716
TR IR 1634.213 13.928 31.114 2016.533 1780.529° 11.518"
W 1) X Y for 47.032" 22.753° 45.008 65.629 49.313" 0.388
Yera) X )RR 146.149 12.473 33.859 157.096 180.431 0.141
Yer X )RR 22.159 1.586 21.958 30.685" 20.143 0.032
B 1) XA X b R TR 25.274° 1.320 13.001 42.329' 21.460° 0.134
I+ 3RR p<<0. 05,
AIa

I
(=]

3k
E1

_*r@o~10em . 39 (b) 1020 em
230} ABa Aa _E?D
&0 = Aa Kl 20+
= BC &
E 20 ,__aBCa ABaBa = BCa
N T 10ca bca
%ﬂj 10 -QacaCa BCa % Ca c

0 0

BRI | EBHYE | ERI4 ] B3

BRI | SRR | A B

= o
R B0 48 10 0 5 i 3 =+ S LR B 5 W

)
S
1
P
(e)
N
N
S
!
W
S
°
=]

TR (g kg )

S

I 45

PR3 | =B | =B

[

Fig. 1 Effects of slope aspect and position on SOC content

FE LB BE b, & 2 o AT LA B B A T T
WA . 3R XA POC B 43 %k (7.984-3.84)
g/kg, 35 F A L (p<<0.05), 435l 34 Jim 34 %
97 % ;3 EOC Jit & 73 B0 (2.904+0.53) g/kg, #
BT Ay B A 38 21% A1 52 % 53 K MAOC
A (9.15+54.39) g/kg, 43 Wl i T 3k v R b
[ 25% F165% ; 3 T DOC & 43 5t 7 (0.15+£0.11)
g/kg, B RIS 1A BRI 17 %6 76 %4 .

23 TEFANBRBEMTHESE

Bl 1) RN B A R R w A e P AR RRE Tk 4R X
(CSD (p=<<0.05) (K 3>, FEA RS 10 2644 T, B3 +
e HUBR Fa e P e, M 54.3%~62.1% , M Lt T2
BF1 3 2 BH 35 0 BE 35, 43 00 466 hm 6 96 (11 %6 #2806, HL
AN TR) 3 1w ] 4 HE A BILAK AR G M 25 5 B (p<T0.05)
AR AL & T, £ 58 CSTHR K R I T (38.1% ~
62.1%) = 3§ ¥ (36.9%~59.9%) > ¥ Lk (37.6%~
58.7%0) o IR A i - AT ML e MR R B B
FER(P>0.05),

TEAENRASREBEEENZINEER
TUAR 4l R (B 4R W], RDAT I RDA2 il 7
1| BE fifk B - HE A LA 414 1Y 67.49% A1 5.79% , B figk
BERE R 73.28%0 0 9 A R BE IR o e g S L B L LL R
pH X 4 A HUAK 25 21 43 B JLAR e 1k sk R , I o
Bk R BN 40.6% .42.7% . 7.5% . Hop 43 TN,
AN C: N FIED KL 5 4 347 B 41 43 B e M AE 1
FIEM O 2 BER R AP 5 £ 5E SOC . POC . DOC
MAOC K CSIAFAE . % Al ¢ ; 13 TP 5 EOC ff
EWFEMC, 5 CSIFAEBFE RS, H¥pH S +
HEEOCHE R F UG, 5 CST2 B IEMC.
Mantel 73 #7 45 5 (I8 5) % B, $ 0 £ 4 SOC |
POC .DOC I MAOC #y == 2 BF855 [ Sy 3 1] AH 1%
o B A U BRI AL 1T 52 e L EOC 1y E 23R
BEHF R g G, M T L8 POC,
DOC 5 EOC, £ 5 SOC Al MAOC £ 5 1E # 56 (r {5
0.5 LA 1), 8 =% 32 R EE I F 1Y S K

24

http. // stbexb.alljournal.com.cn



KRR AR % 39 &

174
Aa
15F (a) 0~10 cm 15 () 10~20 cm 151 (¢) 20~30 cm
— ABa Aa
T Aa fon] Aa fo
(1)) 0 0
i) Aa o I on
510 BCa 10t e 10k
= I ABa = AB Aa =
B Ba E B 2 EE Aa
= BCa = 3 ABa/AB2 = ABa 2
= =
'@3 TIABa
& 5kCacaca Ca T o5t st 2
= ol = Ba Ba Erl
E e = Ba Ba < Ba
[ Ba = Bapa B Bap.
a a

PRI | SERHIE | B3] B

o]
wn

— Pr(d0~10em
‘a0 Aa
20l I
él) Ba Aa
E st |
=
E Aa
4]: 10 BCa Ba
1" BCa Ba
E > 'TlCa Ca &

0

N

W

DA (g kg™

(=]

N
~
1

=
w
T

AR PR/ (g kg™
[«) [«)
— (3]
i'd T
¥

0
PR3 [RROIE [ | B

PR3 | SRR | B3] B

201 (e) 10~20 cm 201 (£)20~30 cm
i’; Aa ;:0 Aa
B a
315t A 515t |
i}é Aa -llé 2
= 10t Ba = 10f 5
i Ca Ba R a
4[[ = QE[ BC Ba Aa
o 5L Ca Ba 4 st :[a
/ a a Ba
E (jT. Ca Ca G g Ca c Bccha
PRI [ERRIE | RS B BRI |ERRd | RASE | Bk
fyio20em L, 41 (i) 2030 cm
fo I fo 4 Aa
o3l na 2 3|ae IAab 1
& | Bag A & Aab AabAb
— a = Aa
a Ba
E 2-1 Ba =8 B E 2r A IAab Ab
Eﬂ ES Ab
& 1F = 1F
IR IR
BE3g  [2FRHIE | 2ERASE | FA PRI [ERRSE | RASE | B
04r (1) 10~20 em 0.3 (1)20~30 cm &
{:\ Aa ‘5\ Aa
203} . 2
2 Aa 021
Aa
E 0.2- E Ba,, Ba
T BaBa Aa T Ba T Ba
H = EBa H Ol'B Ba =Bag,
% 0.1FBag,  BaBapa K i
% Ba B Ba
0
R [P | 2eRab | PR PRI PR3 | FA3 | RS

DT s e b

2 AEEEME A EIEFVBRAS N
Fig. 2 Effects of slope aspect and position on SOC fractions

3 i #

3.1 KN[E A AR A X 38 H AR
I ) 1 Ry EE B MR PR T S ) 4 A AL
() 25 [6] 43 A S s Ak A Ak 72 o R W) 3 ) I A2 K
PH 48 S5 58 B8 R 3 S 16 0] 09 25 5, S BOK Ao B L =X
AR HE T e 4 SOC T 434K

skl

BF 3 = 2 B 33 = BA 3 04 o0 A 4 Sy . 2R BB B ) SOC
B K T Ay, H SOC i e & m T
PR3 2 B3R B 3 . R TR R RS T
fb 1), LA K 5 45 SOC 2 B3 1E b A 28 4k (p
<<0.05), 5 5 A6 09 RAAE A OG89 IR R
I 3E B A 0 X A ML 1 43 L DT 384 0 SOC it

AP LI, TR K LR SOC R Hg > T

http. // stbexb.alljournal.com.cn



95 51 REAR AR BRI T 548 - A MUBR 4 432 18] 43 A1 M B2 PR R Ak 175
60 (@ 0~10cm Ceca 60 10~2%cm 5 B% CIaCaCa 30 (€) 20~30 cm
BaBaB B Ba ap, a
° a I ° AaAa ° 2Ca
3 AIAaAa 3 ¥ i\: 60 BaBag, B?[aBCaBCaC F e
40 a0t |
= & 2
& & =40
= = =
T20F 20 r
e e #20p
H H i
0 0
BRI | PR | R B BRI | 2ERASE | R B PRI | BB | B ] Bk
D% = Wt ok
B3 FREHEEAL T IEEYRRRE LM
Fig.3 Effects of slope aspect and position on SOC stability
“ HEAT LB B,
- 2595882323885 3
5 ._E.._ o/@Eo|llo|le oS
Tp .Dl:ln @ u.D.D'D D‘SP
L BE Bl = ’
o|a. |m[m|g sl
soc 1 OEE
3 | silt .DDDDZB Mantel'st
§ Oo|lDDEN Zor 04
g (8o |m/a[a[a]w =204
a N, DAD.D,D,D‘TP Pearson'st
| > EEEmae 8
\ SR RS
I .Clay
silt
Sand
r TE S M HERE s SP R AT s AS B 1] s AT i 4k s GD S M bk
ERVALRSLI R E i
Sh P e E5 LN S % IE F B Mantel 557
-0.4 RDA1 (67.49%) 1.0

B4 TEANBASRRBEESHWERNOITRIW
Fig. 4 Redundancy analysis between SOC fractions,

stability, and influencing factors

9 U A SRR B R T SR RIS WA
L, HAERT R SOCIH R, AR R, -1
R E 5 A LB s S — R R R R B
LB 52 A i SOC #4k o [R) s, B 3% 4 Bk Joi
AT BB AR B P R A R UK 25 A T K AT 3R
A (75 138 SOC i o 11 2 7 A1 5K e il 21
o, BB A 0 L0 Ak 23 fif R 0 1 3 SOC
PR S ARG K B, 5 A A B i+
FroK R A K B AR 2 R i T+
A BURR 1 i A S 5 BH 3B T 2 52 1) K PR A S K
g ST I IR b 3R TR O i R A T L R
A BT B Ak % AN F T A Bk 1 BLER AR BF5T
S B, 5 AR A A LR R e, T RE R R T
LT AR AR 01 R K ) A R R R R

Fig. 5 Mantel test for drivers of SOC fractions

W &, B A L S BOREE T 2 B B
A Ak, R 51 4 SOC 143 fii 22 5120 AWFSE B
7, TR AR X A3 SOC ¥ BE 3 47 /Y T i i 3128 9 b
%, 5 WR M E 5 R SR A I i
GE A5 I — 3, 3R b A HURR R R 4 B0 Y TR A
— 5 THI & H T 3T AR Y e ik R T Y DE
B 58—, S EAR G, 3 AR R L U YR
PR, MOR R R R A HLBR (9 B AL f2 4 -
Tl 25 0 R - 98 3h A B T BRI Db R I 9 i o
figt, T X R R S E A ML A R s

AT e 4 - AR AR A 22 57, 2 g + 4
SOC K H 21 43 i Jot i 40 5. Bl 35+ 98 R BUR 5 1
K, 1B B F AL, + JEEGTE M R AR, AR T SOC
HYIE B 5 8 R B R S B PR R A% O, R AROR 2R
KM A YA EEAER AR R 5wl
DA PR SRR B TR, 384 58 4 SOC 19 4y BEAR b, A A
F SOC R &>,

http. // stbexb.alljournal.com.cn



176 KRR

%039 %

32 AREEMEAN TEFNKRASREBREN

SEA

+ 4 POC #1 DOC 78 A [6] 3 7] 2 (8] 119 43 4 34
5+ 3 SOC — 2, 1 3 EOC W] 2 31 A BA 3% A 2f B
S ATE N e ol R B R R e B Y R
LE BH 33 2 BH 3 4 800 v, DT fofE 45 9 95 ) R AR )
H T S R JT 25 T TR R L BRI B B+ B EOC
Jo o B T B AR B . 5 MAOC &2
BH 33 = > B 33 > 2 BHS > PH B, J2 o + 38 MAOC
FEAR KRR B LB T 4 5 SOC, 15 B B+
MAOC & F Ho A 3 1>

TEARFEEALEME T, £33 EOC ,POC #1 DOC #
B TF > > . — w2
% FE R KA T A HLUT 4 il SOC 4153
JE g A BUNT YT s 5 — L P B R 2 R R K
FAR A 0 i ki) R W I 1) R AR AR AR RS R AR
# L DR g e R B b SOC i 4y
HOREAR BT SOC Bt /- 84t = . £ MAOC 1y
AR > b > b — O SO ] B A TR] A
AW 25 A G Ty — O T, AR S B R
S v R ) R AR A ol R R (3N MAOC Jit i
OB

A LR R M T2 A A PR AR M AN
IRBE S5 B - S s s S5 s2 e . H aT X -
A BB o E HILHI 9 0 5 R B8 — | (HLAR A AT 9
S5 45 A ML e £ HEAT ALK RS e O T & Y AR
FAM S ARHIF g 45 R B, BRI 4 A LR R e T
FAR T H A Y [ (p<<0.05) , T 3 o B6 i |+ 3384 #L
W ETE R NI N >deh >3 . BHIE £ 4
MAOC 5 SOC b il 47 %5 - HAth 3 ) Fe 1%, 107 0 A
BIUR o5 L0 OB o, 158 B BH B 9 PR fe AN A s B
e B, B3 HLBR AR R 2 N R 2 T
B R R R, RS AR e 2 A
A LB o LR T R A 6 A ALK & bR T
I 55 + A BB R TR . BB AN T +4 DOC
AR B Al 3 1] N A7 s, BT g Ay BSOS B G
Fif A AL 1, A e R R R R v AR A R R AL
A Wy e A e IO S 3 B L TR LT B 4 G A PILRKR 1Y
Fb ) 38 o, 12 8 4= HEAT MLBR R E
4 % it

1) 5907 48 DX 3 1] AL A7 i 25 5% i)+ 3 SOC I
H:4 4 (DOC .EOC ,POC . MAOC) Jit & /3 ¥, + 3%
SOC K H 20 53 Jo7 w5 43 K b6 45 3% 1] i B 38 1) F 3% 3 722

Py R AR, H7E AR F S Rl B R
13 SOC Fe 21 43 ot it 43 B b6 B 7 b 52 R BE
LN

2) T SR IR) 4 DX 1) R 3 07 % - HE CSTHRE ) i 3
FF 3 + 38 CSTIR i, B A 22 30K [ 33 =2 B 3 =1 B
B> BAYE, B3 5 BH 3R BR3 2Z RI fE B 22 5
FEYEA A5 1 48 CSTRE S 307 19 B T2 TRk 3,
RASTR) 3 o7 ] 0 Wb 3 25

VKT F I, - TN AN FURL AR 4H i B 3%
S0 3 SOC Je 4l 43 Jii it 43 44, £ TN . MAOC
M DOC & g + 3 CS1, JTUA g R EW, -
3 Ak M T R A B AR A5 A A B O R e AR Ak
) 75.92% , Hi AN C: N R B R o $0e R B
i) Pl F
EEPe

(1] vhvlese, B, Yo/, 2 38 L A 8 BB 3 T 36

J2 AT LA 20 53 X A A0 A Aok 16 3 iy o 1 [T ] iz
R, 2025,36(1) : 132-140.
XIAN H Y, XIAO B, YAO X M, et al. Responses of
organic carbon fractions in biocrust-covered surface soil
to simulated warming and wetting on the Loess Plateau,
northwest China[ J].Chinese Journal of Applied Ecology,
2025,36(1):132-140.

(2] M, f b dh , BOHE 2T, 55 A0 Bt 1) X AR P H 3 4 25

AABLEIE B2 [T ], h AR 2l 4, 2021, 37(21)
98-105.
WU B, XU JJ, CHENG Y H, et al. Effects of liming
on formation of mineral-associated organic carbon in
acidic soil [J]. Chinese Agricultural Science Bulletin,
2021,37(21):98-105.

[3] WANG B R, LIANG C, YAO H J, et al. The accu-
mulation of microbial necromass carbon from litter to
mineral soil and its contribution to soil organic carbon
sequestration[]].Catena,ZOZl,207:8105622.

(4] REH AR, B, 55 3R AT MBI A2 AN

bR A AT HURR K 2 A3 RRAE f s [J]. AR A B BT A

#2,2022,31(12):2283-2291.

SONG R P, YANG Q F, ZHENG Z H, et al. Effects

of three understory vegetation types on soil organic

carbon and its components in Cunninghamia lanceolata
plantation [J]. Ecology and Environmental Sciences,
2022,31(12):2283-2291.

EB WA, £ 56 A K Bt SRR bk I AT AL

T P T o M 2 Ay U AR Y g S A (D). AR A AR

2023,43(18):7390-7402.

WANG Z, CHANG S L, WANG G Z, et al. Altitudi-

—
a1
—

http. // stbexb.alljournal.com.cn



3 HERARAE -

SR T T ST AT R AT BB 2 % =

(i3] 53413 S A 52 PEARAE 177

[6]

[7]

[10]

[11]

[12]

nal distribution of the forest soil organic carbon frac-
tions on the northern slope of the middle Tianshan
Mountains [J]. Acta Ecologica Sinica, 2023, 43 (18) :
7390-7402.
TR, TR, AR R R TR Kl U A
e L AR 0B 52 e [T]. K & R e i, 2018,
32(6):156-165.
ZHANG K, XU HM, LIY Y. Effects of slope aspects
and plant community types on soil organic carbon and
nitrogen in the crisscross area of wind-water erosion[J].
Journal of Soil and Water Conservation, 2018, 32 (6) :
156-165.
LHESY O RE R Tk, RN DRSS
HEA B G K HAS e AL 2y i A2 A TT]. e, 2020, 52
(6):1256-1262.
WANG Y D, HE G X, SONG Z B, et al. Study on soil
organic carbon and its active fractions at different slope
sites of Tamarindus indica plantation [J]. Soils, 2020,
52(6):1256-1262.
TLER G I EL . 23 04 R SBObR 5 AT AL A 1) O S
FEAELT]. ARl A%, 2019,55(5) : 11-19.
WEI W, DANG K L. Spatial variation of the density of
soil organic carbon in forest land on the southern slope of
Qinling Mountains [J]. Scientia Silvae Sinicae, 2019,
55(5):11-19.
FERE SE o R, B R, A ZR UG I B 20 MR bR AT
BUBR 2 BE R i D3R [T AR 252 4f, 2016, 36 (4) : 1030~
1039.
TANG P H, DANG K L, WANG L H, et al. Fac-
tors affecting soil organic carbon density in Betula albo-
sinensis forests on the southern slope of the Qinling
Mountains [ J]. Acta Ecologica Sinica, 2016, 36 (4) :
1030-1039.
WA YA S VY X T R A A A
Bl B 43 X 48 3k 43 A7 (7). 1l Hb 2% 4z, 2020, 38(2) -
303-313.
FAN J R, YANG C, BAO W K, et al. Distribution
scope and district statistical analysis of dry valleys in
southwest China[J].Mountain Research, 2020, 38(2) :
303-313.
LV C, SABA T, WANG JY, etal. Conversion effects
of farmland to Zanthoxylum bungeanum plantations on
soil organic carbon fractions in the arid valley of the upper
reaches of the Yangtze River, Chinal[J].Catena, 2022,
217:€106523.
AR BRat R, L0, A RUR I TR LA [ b 2
A ML KA o AR AR LT AR A BB R,
2024,33(10):1495-1505.

[13]

[14]

[15]

[18]

[19]

CHANG B R, CHEN R L., WANG B, et al. Character-
istics of soil organic carbon and its component distribution
in different forest stand types on mount Zola in southeast-
ern Tibet[ J].Ecology and Environmental Sciences, 2024,
33(10):1495-1505.

BRUBAKER S C, JONES A J, LEWIS D T, et al.
Soil properties associated with landscape position[J].Soil
Science Society of America Journal, 1993, 57 (1) :
235-239.

LAVALLEE J M, SOONG J L., COTRUFO M F.
Conceptualizing soil organic matter into particulate and
mineral-associated forms to address global change in the
21st century [J]. Global Change Biology, 2020, 26 (1) :
261-273.

FEoK IR B A B R R S X £ AR il
DX b J P bR 3 AT WL e I 1 52 [T ] 7K R 2
#2,2024,38(5):323-331.
JIANG Y M, SU H H, LU Y M, et al. Effect of
coniferous and broadleal mixture measures on soil
organic carbon stability of Pinus massoniana planta-
tion in red soil erosion area[J]. Journal of Soil and
Water Conservation, 2024,38(5):323-331.
FEAFRE B e R, A5 Fe B X B M A
&ii§7ké}ﬁ/}xﬁ1ﬂimﬁ;§1tE’\Jﬂﬁmi[J]Jkiﬁi‘vﬁﬁ
5% ,2024,31(1):18-26.

CUIM Y, ZHOU R L, ZHENG C, et al. Responses of
aboveground biomass and soil moisture and nutrients to
microtopographic changes in grassland in the loess hilly
region [J]. Research of Soil and Water Conservation,
2024,31(1):18-26.

TR HET HERR S B DURE X AR i
RPN MR o A WL 2H 43 otk P A5 SR8 By s (],
WHERl % ,2025,46(2) : 1032-1045.

MAO X Y, SHEN Y Y, CHU J Z, et al. Effects of
simulated nitrogen deposition on soil organic carbon frac-
tions and carbon pool management indicators in mid-sub-

tropical Eucalyptus plantations [J]. Environmental Sci-

ence,2025,46(2):1032-1045.

FEEE, TR EDE S AR X A PR
R R Y =SR] o A R AT LT AR AR 4 4, 2020,

40(24):8928-8935.

LIJP, YU X B, XIA S X, et al. The spatial distribu-
tion of soil organic carbon density and carbon storage in
Baiyangdian wetland [J]. Acta Ecologica Sinica, 2020,
40(24):8928-8935.

VK, TV BRAR A5 B2 AN TR 4 R A R AR
BUBR RS e P [T, A 352 4, 2024, 44(24) : 11241-11253.
LI B, PANG D B, CHEN L, et al. Stability of organic

http. // stbexb.alljournal.com.cn



178

K A ARFF AR

%039 %

[23]

[24]

carbon in soil aggregates at different elevations in Helan
Mountain [J]. Acta Ecologica Sinica, 2024, 44 (24)
11241-11253.

XUEE, B 4558, 45 BN Bk T T R4 X = R AR
N AR L B0 0 iy 52w [T]. 2R 25 5 4, 2017, 37(5)
1391-1400.

LIU W, WANG L H, FU R, et al. Effects of precipita-
tion increase on soil respiration of a Pinus yunnanensis
plantation in a dry river valley area [J]. Acta Ecologica
Sinica, 2017,37(5):1391-1400.

SR, SRBE A, A5 AL A2 AR AR R A B
JeHE VR A R A ) R R [T ] 2R 2 5 R A PR
2024,40(10):1319-1327.

PENG X Y, GUO G, KUAI J, et al. Effects of slope
positions on soil organic carbon and its labile fractions in
Chinese fir plantations [J]. Journal of Ecology and Rural
Environment, 2024,40(10) :1319-1327.

FRGGAR BRR TR, 1) 22 R, A TR PR Xk i I A O 1 A
AR S AT BB 23 1] 23 A 52 e [T 94 b Ak 2 Be o 4l
2022,37(6):68-74.

CHEN Z L, QIANG L L., XIANG A M, et al. Effects
of topographical factors on the spatial distribution of soil
organic carbon of Juniperus przewalskii forest in Qinghai
Province [J]. Journal of Northwest Forestry University,
2022,37(6):68-74.

JE 8 0, I B AR TR TR R LR X K T A
U 0 A P S AT AL 2 R A ) [T ] A bRl R 2 2
##,2016,38(4):94-106.

ZHOU X, JIANG H, SUN J B, et al. Soil organic
carbon density as affected by topography and physical
protection factors in the secondary forest area of
Zhangguangcai Mountains, northeast China [J]. Jour-
nal of Beijing Forestry University, 2016, 38 (4) :
94-106.

ST, AR, B RS A e R R AR 1 e
T ONFL W) e I8 2 K6V i 52 [T B0l 2% 4R, 2025,
34(1):17-28.

WANG W H, WANG S L, LIANG G L, et al. Effects
of slope categories of differing aspect and position on

plant community diversity in alpine shrubland in the

[25]

[26]

[28]

Qilian Mountains [ J]. Acta Prataculturae Sinica, 2025,
34(1):17-28.

HOOE, EOR IR, A E R, SF L A LD R ALk KAl
O3 U PR AR A R AE [T, 4 BT i, 2022, 53(2) ¢
374-383.

HUANG B, WANG Q Q, LID Q, et al. Variation char-
acteristics of organic carbon and fractions in soils along
the altitude gradient in Nanling mountains [ J]. Chinese
Journal of Soil Science,2022,53(2):374-383.
EERPLABE, FAER, R R [R] 2 3 A
JisUF e MLaR 4L o S SRR e M) N T A 35 2441
2024,35(7):1815-1824.

WANG Z Y, GU S Y, CHE Y J, et al. Soil organic
carbon fractions and their stability under different land
uses in wind erosion area of northeast ChinalJ].Chi-
nese Journal of Applied Ecology, 2024, 35(7) : 1815~
1824.

L NV T D R SO A = 3B o e Y/ S
W A LS > A A R O R R L] AR AR,
2020,40(18):6374-6384.

PAN R R, LIX Y, HU G R, et al. Characteristics of
soil organic carbon distribution and its controlling fac-
tors on hillslope in seasonal frozen area of Qinghai
Lake basin[J]. Acta Ecologica Sinica, 2020, 40 (18) :
6374-6384.

JETFRN SRR, SR I, A5 AN TR 3 A5 A ARG el e e T R A
W) 45 & A5 HL B B A0 R AR [T]. 4 3 2% 4l 2024,
61(6):1639-1652.

TANG K Z, ZHANG J Y, WU C, et al. Mineraliza-
tion characteristics of mineral-associated organic
carbon in citrus orchards soil aggregates at different
slope positions [J]. Acta Pedologica Sinica, 2024, 61
(6):1639-1652.

[E0S NN N i ot D TEE R SO SR IR i
B R HL 0 B 5 R [T]. K £ O R5 2= 4, 2023, 37
(5):12-23.

XUEZJ, LIXY, JIAO L, et al. Advance in the forma-
tion and stabilization mechanisms of soil mineral-associ-
ated organic carbon[J].Journal of Soil and Water Conser-

vation, 2023,37(5):12-23.

http. // stbexb.alljournal.com.cn



