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5 1007
82 C
7 ( 224 C) 1 ( - - - -
8.7 C) =10 C (]
27517 'C =0 TC 34303 C
289 mm  60% 7—9 melc
2 710 mm (G)
165d 2.8 m/s (FD) (SFD) (MD)
17 m/s 242 d
3 50mx50m
3
Imx1m 0~10 10~20
(Sophora alopecuroides) 20 ~ 30 cm 9 cm
(Pennisetum centrasiaticum) (Lespedeza 5
potaninii) (Leymus secalinus) (Corispermum
hyssopifolium) (Artemisia scoparia) 2 mm
(Aster altaicus) -4 C NH;-N NO; -N
1.2
1.2.1
F1 EiibiEN SRR
Table 1 Grading index of desertification of desert grassland
(%) (%)
70 ~ 80 <5 (Lespedeza potaninii) (Artemisia scoparia) (Pennisetum
centrasiaticum)
60 ~ 70 5~20 (Pennisetum centrasiaticum) (Sophora alopecuroides)
40 ~ 50 >50 (Agriophyllum squarrosum) (Leymus dasystachys) (Setaria viridis)
0~10 100 (Agriophyllum squarrosum)
1.2.2 25.0 ml
MgCl, 10 ml NH;-N
1.0 g
[17]
NH;-N 2 mol/L KCl (18] (191
2 mm 10.00 g 100 ml SOCDi=SOCixBixdix(1-Gfi) (1)
2 molL RCL 50 ml SOCD=SOCi x Bix dix (1~ Gi) @)
30 min 50 ml i=1
25 ml 1]
10 ml 120 g/L MgO 30 ml SNDi=NixBixdix(1-Gi) (3)
SND= " Nix Bixdix(1-Gi) (4)
0.005 mol/L1/2 H,SOq, i=1
NO, -N (18] 2 mm SOCDi (kg/m?)
50 o 500 ml SNDi (kg/m?) SOCD
2
CaS0,2H,0 0.5 g 250 ml (kg/m?)  SND
10 min 5 min (kg/m*) SOCi (g/kg)
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Ni (g/kg) Bi
(g/lem) di (cm) Gi 10 ~20 cm 20 ~30 cm
2 mm 10 ~20 cm 0~30cm
2 mm Gi
1.3
SPSS 19.0
(One-Way ANOVA) 10 ~20 cm
(LSD) 2.2 NH;-N  NO;-N
(P<0.05)
2 NH;-N
NO;-N (D
2.1 0~30cm NH,-N
243% 25.2% 27.4%
NH;-N
(P<0.05 2)
0~30cm (P<0.05)
0.3% 2.9% 2.4% NH;-N
K2 WEERTREIDELHELIBEE (g/em’)FILIBFLIEE (%)
Table 2 Soil bulk densities and porosities in different desertification stages
0~30cm 0~10cm 10 ~20 cm 20 ~30 cm
1.48+0.01B 44.1+0.14A 150+0.00a 43.6+0.01b 1.46+0.00b 450+£0.06a 1.50+0.01a 42.1+£0.10b
1.49+0.02B 439+0.07A 148+00lb 443+0.18a 145+£000b 451+0.10a 1.53+£0.0la 424+0.08b
1.53+0.01A 424+0.04C 154+00la 419+021c 151+0.00b 429+0.00a 1.53+0.00a 423+0.37b
1.52+0.01A 42.7+0.03B 1.51+0.00b 43.0+0.16b 151+0.00b 43.0+0.16b 1.53+0.00a 43.7+0.35a
P<0.05
P<0.05
0 NO;-N 19.3% 31.0%
~30cm NO;-N 3.42 2.76 2.36 31.8% NO;-N
2.34 mg/g
O FEREH B R REEVHL W BT
4 22 ) 5r Aa  (B)
Ab Ab |
:g 3t | PBap, BaBa Ba B Ba g, éﬁ ™ Ab b
= i 3 Ba Ba ABb  Ba B¢ By Ba
0 0~10 10~20 l 20~30 0 0~10 10~20 20~30
LJEREE (cm) LJEBREE (cm)
( P<0.05
P<0.05 )

1 FERERAREDELH R L IE NH-N 1 NO;-N & 8

Fig. 1 Contents of soil ammonium nitrogen and nitrate nitrogen in different desertification stages
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2.3

25.4%

(P<0.05

53.0%

2)
0~30cm
18.3% 7.2%

44.8% 56.7%

10 ~20 cm

0~10cm

2.4

(P<0.05

LIFATHUR 5 (g/ke)

3) 0~30cm
g:*i X =zl
® O FEE o [ E I
Aa

T Aa

T

Bb

Ab
Ab
BCa 1 gl

Ba

TR (gke)

10~20 20~30
L2 (em)

& 2

0~10

© S IE Y
0.4r

0.3F

10 ~ 20 cm
20~30cm

0~10 cm

0~30cm

6.9% 51.6% 55.7%

10~20 cm

m Gishvbi
B)

Aa
Ba AbAa
Ac Aa

Ca Ca Bap,

BaBa

10~20 20~30

LJZBSE (em)

0~10

FORERARIS RN R TIRAINKMEASE

Fig. 2 Contents of soil organic carbon and total nitrogen in different desertification stages

=3

FORE AR D E L B 1B R E (kg/m’)

Table 3 Densities of soil organic carbon and total nitrogen in different desertification stages

0~30cm 0~10cm

10 ~20 cm 20 ~30 cm

13.04+£0.92 A 1.07+0.01 A 489+0.49 Aa 042+0.01 Aa
10.68 £0.12B 0.99+0.04 A 3.42+0.18 Ba 0.35+0.02Ba
10.02+0.53B 0.52+0.03B 2.94+0.03Ba 0.18+0.01 Ca
737+082C 0.47+0.01B 2.54+0.13Ba 0.16+0.01 Ca

0.31+0.00 Ab
0.31+0.00 Aa
0.17+0.01 Ba
0.16+ 0.1 Ba

4.72+0.18 Aa 0.34+0.01 Ab 3.43+0.24 Ab
3.76 £0.02ABa 0.33+0.1 Aa 3.51+0.03 Aa
3.73+046Ba 0.18+0.1 Ba 3.34+0.10 Aa
2.72+0.35Ca 0.16+0.00 Ba 2.10+0.34 Ba

2.5

4

NH;-N  NO; -N

NH;-N NO;-N
(P<0.05)

(P<0.05)

NH;-N  NO;-N
(P<0.01)

[20-21]

[22]

[23]

[15]

[24]

http://soils.issas.ac.cn



1010 51
x4 ARIDELHEDIRYEBRUFERE RS
Table 4 Pearson correlation coefficients between soil physical and chemical properties in different desertification stages
NHi-N
-1.000"
-0.554" 0.554"
-0.658" 0.657" 0.717"
NH;i-N -0.347" 0.347" 0.630™ 0.687"
NO;-N -0.349" 0.347" 0.696™ 0.778™ 0.739™
70% ~ 80%
NH;-N NO; -N
0~ NH;-N NO;-N NH;-N
10% NO,-N*
94%  97%>
[26-27] [14] 0~ 30 cm
2.4%
(28] 0~30cm
3.1% 44.8% 56.7% 43.5% 55.7%
[29-30]
[31-33]
(P<0.05)
0.63  0.9484 [1] Mccarl B A, Metting F B, Rice C. Soil carbon
sequestration[J]. Climatic Change, 2007, 80(1): 1-3
35] [2] Zheng J F, Cheng K, Pan G X. Perspectives on studies on
98.1% 74.4% . . .
soil carbon stocks and the carbon sequestration potential of
China[J]. Chinese Science Bulletin, 2011, 56(35): 3748-
3758
(3] , , ,
[36] [J1. , 2013, 33(19):
6320-6327
[4] , , ,
1. ,
[37-38] 2009, 24(4): 621-629
[5] ) . [J].
. ,2013,22(4): 35-42
(6] , , .
[J1. , 2017,
[8-9] 28(12): 3891-3898
+ . [71 , , ,
NH;-N  NO;-N ]
,2010, 41(2): 263-269
(39401 [8] . ,
[41] NH;-N  NO;-N L]
NH-N NO.-N , 2014, 36(2): 335-346
47 37 [9] TangZ S, An H, Shangguan Z P. The impact of desertification

on carbon and nitrogen storage in the desert steppe
ecosystem[J]. Ecological Engineering, 2015, 84: 92-99
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Effects of Desertification on Soil Physiochemical
Properties of Desert Grassland

YAN Xin, AN Hui’, LIU Rentao

(Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration in Northwest China/Ministry of
Education Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem in Northwest China, Ningxia University,
Yinchuan 750021, China)

Abstract: The effects of different desertification stages (grasslands, fixed dunes, semi-fixed, mobile dunes) on soil bulk
density, porosity, the contents and densities of organic carbon and total nitrogen, and the contents of ammonium nitrogen and
nitrate nitrogen were studied in desert grassland located in north central Ningxia, China. The results showed that desertification of
desert grassland had significant effects on soil physiochemical properties. As compared with grasslands, soil bulk densities of the
fixed, semi-fixed and mobile dunes were increased by 0.3%, 2.9% and 2.4%, respectively. Soil porosity gradually decreased with
increasing desertification stage. With the increase of soil depth, soil bulk density increased first, and then decreased under
different desertification stages, but soil porosity first decreased and then increased. The contents of ammonium nitrogen, nitrate
nitrogen, organic carbon and total nitrogen, and the densities of organic carbon and total nitrogen decreased gradually during the
desertification process. As compared with grasslands, the contents of ammonium nitrogen and nitrate nitrogen, the contents and
densities of organic carbon and total nitrogen in mobile dunes were increased by 27.4%, 31.8%, 44.8%, 56.7%, 43.5% and 55.7%,
respectively. The above results suggested that desertification of desert grassland can deteriorate soil physiochemical properties.

Key words: Soil; Physiochemical properties; Desertification; Desert grassland
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