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A EEEAMETNGH, EREH . KE RELEAVR AQ G EREG TR AMAR, LELREGES
T RFEERE AR RAR, GBS REERFEMNARXA; KHO0~100cm L ZLEREK 144 g - em™,
PEBTRAERH(1.27g-em™) FE(138 g em™) FMMHHI(1.32 g+ em™) £ Z;400~500 cm + 2 +3E 4
KE R FIAAMM (86 g - kg™ V< BE (113 g - kg ) <FaH (152 g - kg™ ) <K H (165 g « kg™ ) ; & 7 0 H| # 4k # 0~ 500
em EEEEPFHEAEAKE S H 0.37.0.36 mm - min™', B EE T K E(0.25 mm - min™') FF5H(0.23 mm -
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Effects of land use patterns on soil physical and
chemical properties in the Loess Plateau
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Abstract; To understand the impact of land use patterns on soil physical and chemical properties, the princi-
pal physical and chemical properties of 0~500 cm soil under four typical land uses in Changwu, Shaanxi Province
were measured and analyzed. The results showed that the contents of soil organic matter and total nitrogen in farm-
land and orchard were significantly higher than those in the wasteland and black locust forest lands. The content of
soil clay was significantly negatively correlated with soil bulk density and positively correlated with soil saturated hy-
draulic conductivity. The bulk density of 0~ 100 cm soil in farmland was 1.44 g - cm™, which was significantly
higher than that in the wasteland (1.27 g - em™ ), orchard (1.38 g - em™) and black locust lands (1.32 g -
em ™). The soil water content of 400 ~500 ¢m showed an order of black locust forest (86 g - kg™') < orchard
(113g - kg™') < wasteland (152 g - kg™') < farmland (165 g - kg™'). The average saturated hydraulic
conductivity for the 0~500 c¢m soils inorchard and black locust land were 0.37 mm + min~" and 0.36 mm - min™",
respectively , which were significantly higher than that in farmland (0.25 mm « min™") and wasteland (0.23 mm -
min"'). The implementation of Grain for Green project led to the decrease of soil bulk density and the increase of
saturated hydraulic conductivity, which benefiting precipitation infiltration, but the deep soil had a trend ofbeing
dry after the implementation.

Keywords: Loess Plateau; land use patterns; soil physical and chemical properties
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AR 4 Fh A H 7 X8 0~ 100 em )2
SR SR S E 5k 4.68.0.35 ¢
skg ' TES A EEH A, KRB REE 0~ 500
em RN A VLR G E508 5.39.4.28 ¢ -
ke, IR EHD SN 0.40,0.30 ¢ - kg, B
BT AR AR HE (P<0.05) o F-FE & 200 ~ 300
em )2 PGPS AT T A M, HAh 1 2 A BT
T AR S T A (P<0.05), 100~
200 em )R T HIEA LT AN 3.32 ¢ - kg,
EAR T IR 39 (3.92 ¢ - kg™'),200~500 cm -
JEFE IR LTS B TR AR, 0~ 500
em )2 FIRMAR HHEA PR 22 S I RAL, Uy
2.73 g - kg ' H10.25 g - kg, HBE+Z RSN, H)
MR A VLR M SR S AR IUES(E 1),
22 ARTHAFAAAFXTEIEYEERNOSH
HH1E
221 XA s KHIEREE +ERE
T, RRL & N 26.8% T K& F 22.9% , b A F & M
8.9% [ J15] 11.5% (P<0.05) , FFel | Tl 4 Ak +- HE kG
KAk a3 5 A HAH B, B 4 23 R B 1, = ekl
R B LFH(P<0.05) (K 2), 0~100 em + 2
(RSB S E R I A H 26.8% , SRFd 25.0% , i35

T (23.0%) FRIREAR(22.8%) o FicHl T SFERRL
HHE 200 ~ 300,300 ~ 400 em + )2 35 BG4 51 K
37.5%F1 36.9% , i 2 fe THAh 3 Ff - H R H 7 =, i
b i AT HAh 3 A R =X, 400~ 500
em 210 - 3ERRL S AR UON RS SR e > 7 b >
A, RS T EIRBERIN, 2% oA H =X ek R
b S IR A AR (F 2) .

222 EBEFAILRE 4 PR HTF R
FIEAENEE N 1.27~1.59 g - em™, K H 0~ 100
em FETERE N 1.44 g - em™ BEF T HAD 3
i+ A FH 77 20 (P<0.05) o A<M 2R e 0~ 100 cm
T2 A FEE T 100~200 cm + )2, 10 HE H A48
100~200 cm + )2 HIEAFE R T 0~100 ecm )2, 4
b+ A P52 200~ 500 em )2 FIEA T LI N
T Hb > AR AR S 4 H >R el | 78 300 ~400 em 12,55
WAHERERN1.59 g - em™, BH T HAbL 3 Fi +
AT, BRI, 25 B A H R
AR AR LGS EEEER (K 3),
AL S A AR UM

223 XgsaAe gk E R FIELHEL 0~ 500 cm
T2 R S K #5000 0.37,0.36 mm -
min~! B EETAM(0.25 mm - min”" ) e (0.23
mm - min"') . 0~100 cm £ /2 3 TR R
el > AR AR > 552 b > o M, L e H S 0.02 mm -
min~', BRAC A, SRGE RIBEAR 57 M g i oK

Rl TRUEBSTRUEE

Table 1  Dryness index and degree
Wi H Item SDI<0 0<SDI<25% 25<SDI<50% 50<SDI<75% 75<SDI<100% SDI>100%
TR e vl JUE g B g
Degree of dryness Extreme Intense Severe Moderate Mild No
(a) (b)
8 L
o~ a 0.5
33 g N
. g 6t a o ED 0.4
B b SENE
= 2 4r 4 = E
T2 {d 42
3 ] BE 0.2
H7 2} He
0.1
070-100 100~200200~300 300~400 400~500 0~500 075100 100~200 200~300 300~400 400-500 0~500
1 2 % % Soil depth/cm + 2 % % Soil depth/cm
O35 4t Wasteland B [H Farmland O %# i Orchard il ¥ 4k Black locust forest
AR FREFRIR R — 1 BB EE T AR LR FH 5 2UFE P<0.05 K B 25 5
Note: Different letters indicate significant difference (P<0.05) among different land use patterns under the same soil
depth.
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Fig.1 Contents of soil organic matter and total nitrogen under different land use patterns
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T AR FRER IR AR 2 U BE 1R — R0 ENORL 43 LU AE P<0.05 KV-22 53 3%

Note ; Different letters indicate that the percentage of soil particles of the same particle size in different soil depths is

significantly different at the level of P<0.05.

B2 AEEMFAFRT TESRAKR 'S5

Fig.2 Profile distribution of soil particle composition under different land use patterns
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Fig.3 Soil bulk density under different land use patterns
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Fig.4  Soil saturated hydraulic conductivity and soil
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1.8%, 200~500 cm 12N, f¢ 1 &K R4
PE RS iR e i A K R R LR T R
A PPl 9 T KRR e {1 A T SR B (A
4b) . WM 1, F2 ATH, T 0~ 100 em +)2 IR
T EETRAL , 7E 100~500 em + 27K A 84T, T
+HET AL, KT 0~100 em +)2 HIET IR
JUEE AT TR A, SR A - 3 AE 400 ~
500 cm 42 TPRA™E, IR 1 E7E 0~ 500 em
TR R SR A TR AR B AR M, 1

Ky R
2.3 TEEYIR R E B AR K S A
TR A A AR ALBREE KR MR
HKRRF AN BT 85 R R . B TR S +
SEFLBRURE OBRL & i A 3 IE AR OGO &R, SR L
B A BN E ACER (P<0.01) s BihL i
R BBy b AL B RS BRI A MO SR
Kig 2, AL B A S
REZH R LA R FLBRBEE S VIR (32 3)

R2 ARIHFMAFXNTLETFRUEE

Table 2 Soil drying degree under different land use patterns

0~100 cm 100~200 cm 200~300 cm 300~400 cm 400~500 cm 0~500 cm
LI SDI TR SDI TRACFREE SDI TR SpI TR SpI TR SDI TR
Land use patters Degree of Degree of Degree of Degree of Degree of Degree of
/% /% /% /% /% /%
dryness dryness dryness dryness dryness dryness
FicHl Wasteland 68 & Moderate 157 Jt No 201.9 JG No 140 JG No 103 J& No 134 7t No
A2 Farmland 37 % Severe 127 JG No 61.1 H1F Moderate 944  H2FF Mild 121.7 7G No 883  #ZJF Mild
S5 Orchard 39 I Moderate 131 JG No 170.1 JG No 101 JG No 476 J™H Severe 104 JG No
HIBEAK Black locust forest 30 J“Hi Severe 32 " Severe  12.1 5EF Intense 254 "“H Severe 84 5RZ Intense 215 #EZY Intense

®3 TEMEEREOEXESN

Table 3 Correlation analysis of soil physical properties

Soil silt content

SRR

Soil sand content

TAE
Soil bulk density

TRk R

Saturated hydraulic

T IEE K

soil moisture

LB

Soil porosity

conductivity of soil content
e | A L
S ~0.74" ¢ ~0.88"° 0.58" " ~0.40" " —0.42° 0.081
Soil clay content
ey A
LSRp ke 0.33°° -0.56° " 0.41%" 0.47" " -0.23
Soil silt content
e ey A B
SRR ~0.42% " 0.27* 0.26° 0.045 "
Soil sand content
s E s .
Soil bulk density 079 048 0-11
AL
i%}LﬁE 0.59" " 0.041
Soil porosity
e
Saturated hydraulic -0.32"
conductivity of soil
o = AR B EMK, P<0.01,« = AR BEH, P<0.05,
Note:“ # # ” represents extremely significant correlation, P<0.01, “ # ” represents significantcorrelation, P<0.05.
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