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Abstract: [Objective | This study was aimed to explore the characteristics of soil organic carbon and moisture
content under different vegetation restoration types and their relationships, and to provide a scientific basis
for the selection of vegetation restoration models in the Mu Us sandy land. [ Methods ] Different vegetation
restoration types, including natural restoration of grassland and various plants such as Artemisia
desertorum , Salix psammophila, A. desertorum S. psammophila mixed (shrub-shrub mixed), Pinus
sylvestris, S. psammophila P. sylvestris mixed (tree-shrub mixed), in the Mu Us sandy land, were studied.
Bare sand was used as the control. The effects and correlations of different vegetation restoration types on
carbon and water in the 0—5.0 m soil profile were analyzed. [ Results | (1) Vegetation restoration increased,
with S. psammophila P. sylvestris mixed, P. sylvestris, Grassland, A. desertorum S. psammophila
mixed, A. desertorum S. psammophila mixed, and A. desertorum showing decreasing trends, with

significant accumulation effects observed within the 0—0.2 m soil depth. As soil depth increased, the organic
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carbon content of all vegetation types gradually decreased. Within the depth range of 0.8—2.2 cm, A.
desertorum , S. psammophila, and A. desertorum S. psammophila mixed exhibited carbon loss. (2)
Different vegetation restoration types showed varying degrees of soil moisture deficit in deep soil layers,
primarily concentrated at 1-—3.0 m soil layer, with S. psammophila P. sylvestris mixed showing the most
severe deficit, followed by P. sylvestris, A. desertorum S. psammophila, S. psammophila , Grassland, A.
desertorum. (3) Roots were identified as the main factors influencing soil organic carbon content and
moisture consumption. Soil organic carbon content exhibited a negative correlation with soil moisture within
the 0—5.0 m soil depth range. [ Conclusion] Vegetation carbon storage was achieved at the expense of
utilizing deep soil moisture, with S. psammophila P. sylvestris mixed exhibiting the lowest water
consumption per unit of fixed carbon. The study suggests that S. psammophila P. sylvestris mixed exhibits
favorable effects in vegetation restoration from the perspective of soil carbon retention and water retention in

the Mu Us sandy land.
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Table 1 The basic information of the sampling sites

B A Bl W il U XU B F TR R T Y
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ki % 1.5440.60bc  0.1440.06¢ 7.25+1.75a 1.5241.19bc  3.4740.83b 1.104:0.24bec  0.414:0.04¢
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WA BVRL R R 0—5.0 m 2 A9 22 TR B2 OB (8 RIAT AR /NG 7 B 2R S [R]Rf Hb 2 Y [R] 25 5 i 25 (p<<0.05),
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Table 2 Two-way ANOVA summary of the effects of vegetation type and soil depth on soil moisture content and soil organic

carbon content
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Soil organic carbon distribution and sequestration effect in 0—5.0 m profiles of different vegetation restoration types
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Average soil organic carbon content and soil carbon sequestration effect of different vegetation restoration types

S 0.94 F0.48, Y0 HI VDM X KR T4 VD AE 0—0.2
m )2 0 K 8% 4351 94 0.45,0.37.,0.32 (& 3b),
MK —E T )ZWEE R K43 75 B V0 X A F
WATE 0.2-0.6,1.0—3.8 m + 2 F ¥ SMDE H
—0.66,f8 FAATE 1.0 —3.8 m £ 2 ) F ¥ SMDE
J—0.38, Vb5 X VP WIFE 0—3.4 m + 2 1 F % SMDE
H—0.25, VP MIAE 0.2—2.6 m + 2K F1 SMDE K
—0.21, B ML 7F 1.0—3.0 m + 2§ F ¥ SMDE N
—0.18, ¥ E 7E 0.2—2.6 m + 2 8 F ¥ SMDE N
—0.16, FifiE - 20— T B, &1 1 28 8 AR
TR TR RR D b it A7 — o B 1 K 43 (&L 3b)

() # K><
B om

R o 8 #£ v M
R & # o &

e 3.62
1.6 2.98
2.35 £
2.0 1.71 ﬁ
g
@ Lo7 R
® 3.0 ®
I 0.43 2
H 20 o™
-0.84
5.0 -1.48

B3 AEAEHEHRERB 0—5S0mIELEEGKESHRTRE

Fig. 3
ZREHL 0—5.0 m + )2+ SMC 2.5 %~
4. 1% (F 4a) , BREHL (3.3Y0) 40, VoM (4.1%) 5108
(3.1%) UPE X UPHI(2.6 %) B F 48 (2.5 %) TP HI X

Soil moisture content distribution and deficit effect in 0—5.0 m profiles of different vegetation restoration types
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Fig. 4  Average soil moisture content and soil moisture deficit effect of different vegetation restoration types

2.3 13Kk 5 R A E &R (SMDE/SOCSE)
AR R B A Y HE K S 2R A, R T SMDE
SOCSE (1) FLAE 73 B A [R) 48 B 2 78R R 2 14 e AL R00R
(K 5), &AL 0—5.0 m 12 51 N IR
A S8 K 43 T T TR B A I 5 R bV TR XY AR A
FIVPAN X A 70 BB R AETE 1.0 m DL IR)E L4,
Y WM EE LA 0.8 m ML FIWRE L E, W
A R VNN B A (= R SRl TSI (E R N S N
AL, o 7EFE AN T YO0 XA TR B b R TR TP
XYL M, VLV SMDE/SOCSE 43 %1 5 — 0. 15,
—0.26,—0.28,—0.46,—0.47,—0.59,

T RE
< )
=y o 8 b M B
i+ N ) ) s LS
Ty O T T T T -0.02 m
0.2 [ 3
0.4 0.18 5
0.6 [ ] A
0.8 . 2
g 1.0
£ 14 034
LS ﬁs
W) &
il 2.6 -0.50 E
H 3.0 2
3.4 %
3.8 -0.
42 006 §
4.6 [ ] ®
5.0 -0.82 H

25 K S PR X, A SMDE i 1 fl SOCSE y iE B,
A7 AE T FE L 3K 4 8 47 L 3 A DL I 2000
5 AEAE#HWERE 0—S.0m I ELEKSFAK
T2 i 30 R

Fig. 5 Carbon sequestration effect of soil moisture use in

0—5.0 m profile of different vegetation restora-

tion types

24 REYEZTEAEINEANEENSS

FEWE ISR+ 2R BE LA M — B 58 HAE X AR A9
1% ¥ (root biomass density, RBD) f i & 5% i, 1 1
TR B2 ASE (R 2, p<<0.01), WEAZETHERE,
H7E 0—0.2 m ]2, &M S A RBD fA7E 8K 2 5+
(8 6), = R v Ml (4 126.6 g/m®) > VMl X 5 144
(3368 g/m®) > FHA (2 894.8 g/m*) =& X VMl
(1 857.7 g/m*)>EiHh (1 601.2 g/m’) >Vbi (1 194.5
g/m®), BEE + )2 VR B A 3G N, A W) FE B 25 8 i RBD
25 S B WIS S VDD XA A E 25 )2 T AR
BLREEAE 1.8 m HJZ VAT, BHP2E A RBD 75
TN R T 8l BB AR 2 R R,

WAEYREE/ (g m)
500 1000 1500 2000 2500 3000 3500 4000

T T T ;I . T T el T IA
[ o

1.0 |

2.0 g}/ —u— B
3.0 A
40 R

5.0
B6 REEHHEEED0—50mAANRENBTES S

Fig. 6  Distribution of root biomass density in 0—5.0 m

T REE/m

profile of different vegetation restoration types
25 TEANBSE LEAKE LREKIFAN
BN S &ZmMEFZEAXR
FE 0—5.0 m 2= N X T vb s v v
5 TR VDI A A RR D M R R A b i A B K
HABRGEM T 4 H K SOC Al SMC £ 6 A1 56 ([
7.p<20.05). Jir, REHLA) SOC Fl SMC ARSI 2 3%

http: // stbexb.alljournal.com.cn



CHER:]

EX e PEEIEY SUS M NEE- KIS/ SR e 113 & §vi 107

(p=<<0.05) . TBE ) SOC Fl SMC A KMt 2, v Hi
1) SOC F1 SMC 5P A W 3, Vs X P Hl ) SOC
H1SMC FH M B3 (p<<0.01) . K& FHA ) SOC
SMC FHEMEA B35, Y X R A ) SOC F1 SMC

6
?&0 5 (a) L o °
" 5 y=-0.341x+2.807
0 4 R*=0.091
200 *
<’ p<0.05
o5 |
4
® 2+ B 6 ©
O,
ﬁl_ o 080&60 o‘bgo 2 )
® oo}
_H <1 1 1 1 1 1 1
0 1 2 3 4 5 6
40 ‘
W3S E P (c) DM
el L y=-0.037x+1.219
= 25| R=0.021
ﬂﬂ 20 L p=0.343
1.5 b ? x
g 1.0 W
§ 05 | O o o
0
._H
_0.5 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14
o s 7 r
EXat (e) BT ° o
. o]
CEL
= y=0.415x+0.750
4F  R=0.107 °
< p=0.110 o
" 3r o °® o 2
ﬁ 2r oo O ° .
&
% 1k o c’oo o & oo 0006) e
H 0 1 0I ° 0Io 1 o 1 1
1 2 3 4 5 6
~L6r ) o y=0.019x+0.627
w4 b () RDH R*=0.004
& o p=0.675 5
el o ©
wior o ° 0% o °
ogf © L -
g 0.6 0 Vo089 3
(]
T 04l °0 Ko oo %
(o]
B i
) 0.2 &
0 1 1 1 1 1
1 2 3 4 5
TEESKE%

o L% xR R p<<0.05,p<<0.01,

I 2 (p<<0.05) , R VP Hb Y SOC F SMC #H 5%
PEARBE(p=>0.05), BARKUL, 7EH VD
TTHLBE R & 5 . SOC Fl SMC FE7E 4% 5 22 il f7 4 56 6

F(p<<0.01),
3.0 &

EN o Yl
W o2t > ® D
& 20F y=-0.294x+1.667
W 1.5 F R=0.291
gﬂ i P<0.01**
= -
= 05} o
& o}
%‘ 0.5 |
_1'0 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7
~3T
] L o (d) EERT
i’"’ 3+ o y=-0.535x+2.477
I o R=0.379
d o L oo p<0.01**
K 5 ) o
-lﬁ 1F o P o o o
w0 -
-H _1 1 1 1 1 ]
0 1 2 3 4 5
o127 (6 FFERZ
2ot 8
< 87 ° =-0.708x+4.276
R*=0.120
Eﬂ 6 p<0.05%
K 4r o o
= o @
T 2 F O O o o Q.
X o SR, BB
-H _2 1 1 1 1 1 ]
0 1 2 3 4 5 6
~12r o By
W L 8 o Yo (h) #L5&
o y=-0.134x+1.789 A YoM
s 8 | o R=0.032 3
2= <(.01%* v BERRZ
MW o | B & o BT
4 g 8¢ o PRI
B 417,36 o B
2 , ‘é ° —FEHENRENE
§ 0 i ? Aaa A A A
-H =2 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14
TIESKE%

7 TEAENGREESTEAKENTRASHR

Fig. 7
TERA L e, A AL SOC 5 RBD
IR IEA S, SMC 5 RBD B R k(R 3 A HE S
UM SOC 2 IEAH G, 5 Al AR B 2 77 AH OG5 5 b
FVDE < UMY SMC 5 1 AH 56 L 55 H Al 4 bl & fa A4
K RL S SOC HAFTE ARG Fe il )2 AL W) 2 L A 7%
Y R SOC K SMC A EMEAS 1B 35 5 b % 2
Y 5 vb i Vb Vb X VDM R TR UM X R T

The regression analysis between soil organic carbon content and soil moisture content

FARY SMC 37776 G A0 5 5 X T4 v st L R okr L Bbokr 5
SOC Fil SMC 9 #H OGP b 3 . 17 X T 3% A ¥ Hb A B
WEEBRRS,SOC FEEATEM B EFNHL, 5
FJZEY M RBD 2% 8 3% IFEAHE, SMC £ 5%
Ko kL R Y A R BN R EEHX, S
RBD S i # AH5C 5 35K 43 R JH Y [ Bk 55007
BB EMCH EERDRAEY R GE D,

http: // stbexb.alljournal.com.cn



108 7K PR A

5 38 4

£3 0—5.0mTEH SOC.SMC.0 5&EFHERBHEENE

Table 3 The Pearson correlation between SOC, SMC, 6 and influencing factors in the soil layer of 0—5.0 m
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