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WFFE DAL T RERID T A% 00 X (42.3°—44.5°N |
118.5°—123.5°E, 4K 180—650 m) , J& B 7Y 1y > T
BIX I, B2 5.06 7 km?, JE T RREE TR
AR T AT A P42 il 5.8—6.4 °C AR K i
343—451 mm, H.rp 70% b T 2 & AR 28 R i
1 500—2 500 mm, 4FFHIKGE3.5—4.5 m s, FF
I RGH 4.2—5.9 mes™, K17 mes™ (KR H %L
25—40 d, HrPib B B RS 10—15 d, FE AR
ZE, RHEZERIDLSEAS A+ RES - XD o L H
LIS S2 I B TP B B sh Vb b o e VD e L
FE VD Fr 5 B () o) - b R O AT R RRAE o AR LATD
AW R F Y R AL S B (Salix gordeje-
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Table 1 Division standard of desertification

degree in Horqin Sandy Land''*’

VAL RS B THIARG E/% FE B 51/ %
RV EAL <5 >60
TRV Bl 5—25 30—60
H VAL 25—50 10—30
ENRURI A >50 <10

122 TEHRRE

2021 4 8—9 H , FERHRIL VS WA [R] VB Ak B Bt
B AR KA A BEFLIEE B 34 5 mx5 m i/VEE T, 43
SAE S mx5 m FEJ7 N S BORE L 7 S B S A4l
M EAR 2.5 em (9 A EUCRE , 7 0—10,10—20 cm
P2 BEAS/INFE TS N 5 A SR [RDZ R0 R4 511
BA N MNRAFE, B —/ T A 2 IR A R
(B2 14, B—0 5 3/ 6 MR A HE S
[Fi] s 7 A A FE D5 28 70 (100 em?) 43 )2 (0—10,
10—20 cm) BUEUIR 4=, i AN [R] )23 - S8 4
123 TEHSRNERITE

TIEAE AR T AT, i 2 mm 580, IF 25
PR IR AT AR R R i A 7 S5 22 T - S e A
M, 3 HLER (SOC) JH E 4% B4 - B R 41 in
PRIk s 22 (TN) HF i L G A0 5 22 (TP) SR
B R-m A RIEE btk LA EH
(SBD) K FHME 100 5 | 1 HEAE 5L 7E 105 °CHET 2
TH I T

SBD = (M, - M,)/V (1)
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SOCD = > SOC,SBD,D, (2)
i=1

K SOCD J& A ML JE (kg-m™) 5 SOC S5
i 20 HHEA LR & i (g-kg™) s SBD &S i )21+
B (grom™) s DB (20 T2 EE (m) sm 2+
R

+ 33 pH {8 J Multiline P4 pH 4%k (/K : +=2.5:
1) 5E ; 48l 5% ] Multiline P4 HE 584583k (UK -
=5 )5, + MU LR AR IR 2 |,
PRI 2,

F2 TENR
Table 2  Soil particle size

FifE/mm e
2.00—0.50 HLwb
0.50—0.25 ik
0.25—0.10 4tk
0.10—0.05 edny

<0.05 FibrhL

1.2.4 IREEEFEHEIREX
W N FEIERE N7 e N LA TE
B, Hp R LW FEREKE AR K S

Sample distribution

(5—9 7)) PR ALK Z=FEoK &, i b E R B
RIS R8s TP oL (http : //www.resde.cn) WUEE
M PR~ 45 e A 3 | b TR KL R i R
R H LR CHLE K HUBAT 55 B0 = PR AL (DEM;
https: //www2.jpl.nasa. gov/srtm/) ; fi # ¥ £ £ $5 )5
— AR B (ND YD) A SR A WA B (EVD) | i i
T3 B B (https : //modis.gsfc.nasa.gov/) .
fifi JH ArcMap GIS BRAF 10.7 RURF BT A7 3R 45 72 ek 45—
Al 23 6] 73 BEA R 500 m AR Zds

ST

% SPSS26.0 #4751 K = J5 22 43 HT (One-way
ANOVA ) Fil e/ i 2 22 575 (LSD) 43 A1 L AN [A] 1=
2 SOC 16 AN A Vb 4k B B 1) 22 57 (2=0.05) , R ]
Pearson FH ¢ R EE A E 45 R TR R, RAE
B33 BT TR A 56 3 K 7 R A T EA T 40T
K — T2 PE R 73 A7 i 43 B SOC 5 845 %
BRAb T 22 [0 8 A DG

1.3

2 ERESMH
21 DEUETER—-TEEENBE BT

TEVP AL R, BRI s Vb s F )2 (10—20 cm)
+ 3 SOC F g = T 12 (0—10 em) 4k, HiAh 3%
HEESOCEHEEESTTFE, H L FHWE+LEESOCHEH
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0.05);10—20 cm +JZ 7, Bk B i SOC & & i %
fe T A B B (P<0.05) B2 [ V0 i 5 2 i 3l v
M 1 3% SOC % 1 0 b 3 22 5 (P>0.05) . 0—10 cm
14 )2 SOC & i B A1 (0—20 ¢m)SOC 75 it
) 47.7%—68.6%. ILAM, SOC & 1t 7 B bk B ith 0—
10 cm + )2 + A B R (], M 8.42 g kg™ FETR B>
Hb0—10 cm 2 - HEFEF AR, M 0.42 g kg '

—_
(=)
1

Aa E2 Bopktisty
9F l B i
sl B k@it
5 P kiiian bt
= Al = st
a5t
B
R 4r
=0
H st
1-
0

0—10 10—20

L Z i E/cm
AR E R 7R 6] — P BEAL B B AN [] 422 0] 22 55 i % (P<0.05)
AR NG FRE R IR ] — 1 JE ARV B B Be ) 22 53 il 2 (P<0.05)
K2 ) LR AR & U VAR S A R
Fig.2 Distribution characteristics of soil organic carbon
content along desertification degree at the

same soil layer depth
22 AEDEUHESOCEE

FERHRID VD MV Ak 5 2 v, SOC %% 3 Bifi v 13
PR BE B MR 2 a3, ARV By B SOC
W 22 5% 3 (P<0.05, & 3) , He v oM A 9t 3 5 1Y)
B b SOC % i Fe i, 4 2.15 kg-m >, 1 2 A L
JE VD AL B B0 D b SOC % B f G , 1L K 0.34
kg-m™,

23 TEEFHEXERESIEANHRSERX
KE

BRI shvb b Ab , [7]— VDA B B 4 48 4 2 i
(STNC) 34w & & (STPC)¥h [ 2+ 3 (0—
10 cm) & T FJZ 3% (10—20 cm) , H: A i AR 5 b
0—10 cm + 2 A9 25 e M e & m 8 5w, o B
$90.91 g-kg ' #10.20 g-kg ™', I HIIBEVS AL LR Y
TR REAL , B3 2= 3t sh U0 i A sl vb b A1, Ho A 35

FHURE (kg m?)
S

o
wn

b
C
I q
I .
BEAKEH  EEDH CREEDH RREDH Wbt
WAL B
RF/NE FRFRIRTE P<0.05 K &R B %

K3 A HLER (SOC) % B BEVD Ak it B2 72 AL AR

Fig.3 Variation characteristics of soil organic carbon (SOC)

density with desertification process

P V2SR (P<0.05,%63) . HIEA TR
AR (R ZR T3 R, (EL[R) — 4= 2 e YAk i Bt
Y0 22 5 (P>0.05) . [ & VB4~ )2 1)
pHAE Y fe iy 5 T8 vl e 8 Bl 4 VD AL B (i
FAA, B AR A [ 2 VO b B A )2 3 SR
FE T HAB Y ALY B (P<0.05) 5 4 3R] b Al ep
DL e 34 Ay 2 [ 22 V0 1l 5 2 37 s VD b i 5, 1T 40
WKL A 3 sl v M f i HL A 3 v T At v AR B B
(P<0.05) , - $Jer AR br 5 B0 s B v 10 A% 3 1)
TG A, I HLBR 2 e V0 b 5 2 i 3 v ok
2 AR R S R R T R )2 A Tk
D M AR 2 T A YD BB B (P<0.05) .

AFtEZESoCHRS AR SRR
W E AR KRR (P<0.01,464) , T3 TR 50—
10 cm + )2 SOC & & £ # & & 7/ Lk &R (P<
0.01) ; A 4 )2 SOC 7 i 5 4 1 pH {E UG 8 PEA
XFZ (P>0.05);0—10 cm 1+ )2 SOC 7 i H L G
BB EA KR (P<0.01) ; HIHER TS 10—20
cm 12 SOC & A AE I I A G &R (P<0.01) 5 1=
Sy W A aD KBRS 0—10 em |2 1 1
SOC % f f i 3 fUAH 5C 6 & (P<0.05) o X vl B R}
JRADTD M A [H] 7 B4R By B 0—20 em £ 2 SOC & &
S0 QA L R R o N oY T AL AN D& I
AR AR B (140 3 300 AU A AR 1

24 FMIEENKSENTERT

AT 38 1 RS 43 B EUR i B R 90 VD
A E VAL B B - 4% 2 SOC 1Y F % 4 IH 1
(5). 4588 ,0—10 cm L2, L RHRIL T
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Table 3 Relevant indicators of environmental factors of different soil layers in different desertification stages

o 1 R AL B
fem MR I 7 - [ 5 V0 LB T Hy

TR (g kg ™) 0—10 0.91+0.11° 0.600.04° 0.330.14° 0.15+0.06° 0.07+0.01¢
10—20 0.37+0.05° 0.27+0.01° 0.17+0.07° 0.12+0.07° 0.06+0.01¢
e (g ke 0—10 0.20+0.01° 0.150.04° 0.110.03¢ 0.09+0.02° 0.06+0.02°
10—20 0.15£0.01° 0.10+0.03° 0.08+0.02" 0.07+0.02° 0.06+0.01¢
T /(g cm™) 0—10 1.61=0.06* 1.63+0.06* 1.64+0.07* 1.63+0.06* 1.64+0.04°
10—20 1.64+0.06* 1.66+0.04* 1.66+0.07° 1.67+0.06* 1.67+0.03"
pHH 0—10 7.02+0.69™ 7.21£0.69™ 6.80+0.61" 6.72+0.54° 6.90+0.66™
10—20 7.07+£0.47° 7.59+0.84° 7.09+0.67° 6.88+0.61° 6.90+0.71°
2R/ (uS cm™) 0—10 42.38+4.71° 39.17+3.87° 27.18+4.20° 19.55+3.88° 13.82+1.32¢
10—20 36.20+2.50° 37.41%5.44° 25.1945.53" 21.70+3.79" 17.2045.03°
HHAD/% 0—10 1.29+0.33° 1.39+0.40° 2.10£0.40° 1.90£0.42° 0.58+0.36°
10—20 1.27+0.46™ 1.18+0.44% 2.01£0.31* 2.18+0.93" 0.75+0.12°
R % 0—10 14.36+3.57° 18.02+3.23¢ 20.74+2.86" 19.62+2.85 9.54+2.08°
10—20 16.23+3.87° 17.48+1.33 23.82+5.31° 19.26+4.27° 9.25+1.13°
415 /% 0—10 45.43+7.38° 51.70+7.83¢ 57.40+8.07° 64.60+7.99" 72.61+8.87"
10—20 54.02+2.54° 56.07+5.55" 59.02+6.44° 60.40+6.01" 74.70+7.22°
W A0S /% 0—10 16.97+3.01° 13.47+3.01° 9.52+2.81° 6.62+2.18° 7.28+2.26¢
10—20 14.49+3.72° 11.27+2.51° 9.54+1.38" 7.64+1.36 7.31+1.90°
FHRYRLI % 0—10 21.20+3.52° 17.11£4.01° 11.69+3.45° 6.79+2.53¢ 9.43+2.44°
10—20 14.89+3.90° 12.04+3.34° 8.2042.61° 5.97+2.20° 6.02+2.14°

AR/ NG FHEFRIRTE P<0.05 K F 22 5 2%,

R4 TRTETEENHRS TEERFHEIE

Table 4 Correlation between soil organic carbon and environmental factors in different soil layers

TEEE em  DEARSE  LIEAHSE  LHAE pHME

HLAR sk e iy WAy Aikik

0—10 0.883" 0.784™ -0.046 0.02

10—20 0.503" 04117

-0.097" -0.08

0.511" -0.020 -0.089 -0.389" 03207 0.586"

0.051 -0.053 -0.102 -0.045 0.102 0.147

**P<0.01.
ARV AL SOC & 5 HIE R 7155 1.2.3 F sy
ZHFTER R IA R 72.835%; 10—20 cm + )2, 55 1,
2.3 EMAr BT vk AR 67.193%, A S i 4 1 A
FXF SOC 5 Wil UL 1) K FR 7045 B o 0—10 em + )2
01 ERU FEZ AR 2 SR A )
b LI E R R 52, BT R AR i 42.148%,
552 FE U FEZRS Fhb ay e, B R
54 62.223%, 5 3 E A EEZ pHAE S, Rt
il B 5N 72.835%;10—20 cm + 245 1 M5

TR B AN R B A S, BT R
AR A 34.755%, 55 2 R T B A2 TP RN A4 Ab iY
o, BRI R 54.515%,

2.5 ARTELEANKRESE—T&MEDIFHEE

R N L= TR VR N i =
B A BRI N7 5 SOC % i — ek k[ )3 )
(#£6). MAREET)ZSOCHRY 52 &ML
e i IEAI LK R (P<0.01) , fEf# B 0—10 cm 1 )2
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Table 5 Principal component analysis of soil organic carbon and environmental factors in different soil layers
- 0—10 cm 10—20 cm
5 ik
F, F, F, F, F, F,
IR 0.853 -0.166 -0.299 0.807 -0.254 -0.142
T 0.897 -0.110 -0.261 0.801 -0.105 -0.226
RS -0.107 0.431 0.032 -0.059 0.287 0.547
pH & 0.510 0.089 0.816 0.607 0.004 0.577
H G 0.791 -0.035 0.340 0.632 -0.211 0.535
b 0.136 0.814 -0.125 0.150 0.754 0.113
hih 0.013 0.865 -0.052 -0.100 0.840 -0.040
4nwb -0.777 -0.533 0.117 -0.628 -0.705 0.237
&ty 0.732 -0.072 0.158 0.755 -0.025 0.074
RikykL 0.793 -0.271 -0.251 0.642 -0.027 -0.450
FRIEAE 4215 2.008 1.061 3.475 1.976 1.268
il L /% 42.148 20.075 10.612 34.755 19.761 12.678
SR A B /% 42.148 62.223 72.835 34.755 54.515 67.193

®6 TRIETEANKESESTERFH—TLRYE

EF775E

Table 6 Univariate linear regression equation between

soil organic carbon content and soil factors in

different soil layers

)RR E /em a1 R F P
0—10 y=8.595STNC+0.118  0.778 484.174
y=45.4355TPC-0.074  0.612 218.398
y=0.011EC+0.126 0.995  48.399
y=—0.088Fsa+0.954  0.145  24.465

y=0.162V/5+0.273 0.096  15.647 <0.01
=0.255S8cl+0.130 0339  71.625
10—20 y=15.193STNC+0.154  0.363  79.598
y=37.905STPC+0.121 0239  44.452
y=—-0.147SBD+0.692  -0.002  0.659

v, BHEA PR ; STNC, H LA &1 STPC, H W & &8 EC,

HL 3R Fsa, ANAVRL; Vis , ANRDRE 5 Scl, Bk s SBD, 32 H .

1 SOC & & 1Y 77.8% HY
wE R K (0.995), BRIt Z 4, 10—20 cm + )2
SOC F w5 HHERTEIREN T FHMHKE LR (P<

A Bl
A H

i 5 5 SOC &

0.01), i 2% 5 SOC & &4 R K (0.363) .

2.6 FMTFEEANKRSENIERETF
i i 3 o3 B 4R O R A IR0 U AN TR 7

AL B+ 1245 2 SOC By FEIRBE A F (£ 7) A
IX 3l RUBE 23 A7 52 el B 2R U0 VD Hb SOC Y MR A 2
ZER BN ,0—10 cm . 10—20 em + )2 F b KT
1 WY REAEAE o0 A 44, Rl B AR it 4 0
78.743%.78.603%, fit [l WA R Vh AL + )2 SOC 1Y
i FG MG B A ER 1 B EEZ 4
B R AR AR DL S NDVTEE R, B
THEBAS 23 R 36.112% F136.347% ;465 2 F 15
4y 32 B A7 Wl v ) 1D R b THDRDRS B 5 3 R Y
Wi, B3t B AR 4 1) 55.343% F1155.721%; 45 3
B34 5 7 R A A R B K S AR DG M R K, Rt
f AR B 433K 69.579% 1 69.597% 5 26 4 £ 45
AR A ARG R

3 it

3.1 AREUMERTEANRIES HEHIER
= |4 7 ML

SOC J& + 5% B FR 1A% O , 2l o - 48 o
AR AR IE 7 AR Ak ) T B AR AR ST 0 B
IRV b [] — VAL B B SOC 5 H: 3 143 A7 R 1iF
BRI R R sh v HAh , + 4% E )2 (0—10 cm)
SOC & M i & T FJZ (10—20 cm) , S H B L 1)
CRBVETRRIER X5 H AR R i B
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Table 7 Principal component analysis of soil organic carbon and environmental factors in different soil layers

0—10 cm 10—20 cm
LISy
F, F, F, F, F, F, F, F,

4 0.448 -0.048 -0.791 0.314 0.442 -0.053 -0.823 0.188
ZE 0.921 0.024 0.080 0.123 0.920 0.049 0.060 0.108
AR L 0.645 0.236 0.269 -0.168 0.637 0.257 0.277 -0.106
AR IR 0.480 0.156 0.367 0.469 0.496 0.172 0.309 0.453
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Characteristics and influencing factors of soil organic carbon in
the process of desertification in Horqin Sandy Land

Yan Meng', Wang Xuyang®, Zhou Liye', Li Yuqiang’
(1.Inner Mongolia Minzu University, Tongliao 028000, Inner Mongolia, China; 2.Naiman Desertification Research Sta-

tion, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Horqin Sandy Land is a typical area for the development of desertification and a key area for desertifi-
cation control in semi-arid areas of China. This study takes Horqin Sandy Land as the study area, takes sandy
land at different stages of desertification reversal as the research object, and adopts the method of space instead
of time through field investigation and indoor analysis. on the regional scale, the response law of soil organic car-
bon to desertification process was discussed, and the dominant factors of spatial variation of soil organic carbon
in this region were explained with climate, vegetation and topographic factors. The results show that: (1) with
the aggravation of desertification, the content of soil organic carbon shows as follows: sparse forest grassland
(non-desertification) > fixed sandy land (mild desertification) > semi-fixed sandy land (moderate desertifica-
tion) > semi-mobile sandy land (severe desertification) > mobile sandy land (extreme sandy desertification).
(2) compared with sparse forest grassland, the soil organic carbon density of fixed sandy land, semi-fixed sandy
land, semi-mobile sandy land and mobile sandy land decreased by 29.1%, 49.3%, 62.9% and 84.1%, respec-
tively. (3) with the development of desertification, the soil texture coarsening phenomenon occurred, that is,
the content of medium and fine sand significantly increased, while the content of soil fine particles (ultra-fine
sand and clay) decreased significantly. (4) in the process of desertification in Horqin sandy land, the loss of soil
clay particles is the main reason for the coarsening of soil and the decrease of soil organic carbon content, while
the change of pH is less affected by desertification. (5) Climate factor is the main factor that leads to the influ-
ence of longitude and latitude on SOC content, while topography factor takes the second place.

Key words: soil organic carbon; Horqin Sandy Land; desertification; regional scale; principal component anal-

ysis



