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KE N R MARH (86 ¢ - kg )<FE (113 g - kg™ )<FeH (152 g - kg™ ) <K H (165 g - kg ™) ; 5 & A H| M AR H 0~ 500
em FELEFH A G KELH A 0.37.0.36 mm - min”', B EFH T A E(0.25 mm - min™") FFE H (0.23
mm - min~') , RALA(E) FBEIEAE R (080 FARE i, A8 T REANS R ERE LB TIRMAH A,

KEIF H EIRK; LRI A 7 R HIEEAMAE R
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Effects of land use patterns on soil physical and
chemical properties in the Loess Plateau

BAI Chenyun'?, TIAN Hanyang'?, QIAO Jiangbo', HAN Xiaoyang'®, ZHU Yuanjun'?"
(1. Institute of Soil and Water Conservation, CAS & MWR, Yangling, Shaanxi 712100, China;
2. University of Chinese Academy of sciences, Beijing 10049, China;
3. Institute of Soil and Water Conservation, Northwest A&F University, Yangling ,Shaanxi 712100, China)

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 c¢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

1
’

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 of being
dry after the implementation.

Keywords: Loess Plateau; land use patterns; soil physical and chemical properties
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AR AEBEVE A KRB TR e B T 5%
My A SR R A 4 Fb A Oy =X e
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AR HFMAARNTLERNRNEESE
AR 4 A LA 78 0~ 100 em 12)2
P AL AR S R 4.68.0.35 ¢
~kg ' TES A REP RS, RH CRETE 0~ 500
em T)E N FEEA P& &8 5.39.4.28 ¢ -
ke, HIEAR T RSN 0.40,0.30 g - kg, BE
T e R (P<0.05) . 5B ER 200 ~ 300
em 12 AP S AL TR M HAb 1 E A LI
NSRS R R E R TARH(P<0.05), 100~
200 em +)ETEHL HIEA LT AN 3.32 ¢ - kg,
B TR 43 (3.92 ¢ - kg™') ,200~500 cm -
JEFeH H AL B TR AR, 0~ 500
em )2 BIMAR B HLT  2AS I RAL, (Ul
2.73 g - kg™ F10.25 ¢ - kg™, HLBf L Z RGN, #)
MR EHEA VLR M SR S B A R IUES(E 1),
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221 EEFEMAKR KH L LR IRER
I RRE 5 DN 26.8% T FEF 22.9% , Bb AL i
8.9% [ T15] 11.5% (P<0.05) , F-Fel | ] B Ak 1 HE kG
RS B 5 A HAH B, B 4 23 TR B 1, - ekl
B FTF(P<0.05) (K[2), 0~100 cm 12
RS RS BN A T 26.8% , B 25.0% , i 575

2.1

FHEH(23.0% ) FFIMEAR(22.8% ) , Fic s+ HERRL
HHE 200 ~ 300,300 ~ 400 em + )2 35 FWEAE, 23 51 K
37.5%H 36.9% , % = T HAh 3 A A A T =L, i
Wk B AR HAD 3 AR A0, 400~500
em 1 JZ 1Y T HERRL B AR U IR AR > 5 Pl > 57 b >
A, BEE FEIRBERIN, 2 A H =X R R
AR PR AR BRA R (] 2) .

222 XEEFAILME 4 R AT
TIEREIEE N 1.27~1.59 g - em™, KH 0~100
em HJEHIEREFE N 1.44 ¢ - em™, W3 = T HAL 3
Fil £ Hb R H 720 (P<0.05) . AR H R 0~100 em
T2 HIEAFEE T 100~200 cm + )2, 1 e H A48
100~200 cm + )2 HIEATE ST 0~100 cm )2, 4
b+ 1A F 5 = 200~ 500 em + )2 FIEA TR N
Tic Ho > HIRE AR > A > S BE, 7E 300~ 400 em + )2, 5
WAHIERFERH1.59 ¢ - em™, BEHH T HABL 3 Fi +
AT, B JZ R, 4% R R
AR AR LG EEEGER (K 3),
LR S A AR A

223 E3radfe gk R BB 0~ 500 em
12 B i A T oK 24350 0.37,0.36 mm -
min~', BEETAM(0.25 mm - min™") FEHL(0.23
mm * min~') , 0~100 cm 1 /2 H3EH N KR R
el > il 4 A > 57 b > & s, ok i R 0.02 mm -
min”' . BRACH AN FEBE IR | 5 H 3R R K

x1 TRUEBSTRLEE
Table 1  Dryness index and degree
Wi H Ttem SDI<0 0<SDI<25% 25<SDI<50% 50<SDI<75% 75<SDI<100% SDI>100%
TR BeE vl JUE i BE J
Degree of dryness Extreme Intense Severe Moderate Mild No
(a) (b)

8 +

oL a 0.5
= 8 a ~
Z s T =
. g 6F a o gﬂ 0471
=2 b=
E b CERY
= 2 4r 4 ETC'?E
R { d 42
®3 ] BZ 0.2H
H7 2} He
0.1
075-100 100~200200~300 300~400 400~500 0~500 976100 100~200 200~300 300-400 400-500 0~500
+ 2% & Soil depth/cm + 2% & Soil depth/cm
O5% Hh Wasteland ~— E{< B Farmland O 5 @ Orchard il ¥ 4k Black locust forest
AR FBEFRIR R — 1 BB T AR 2R 5 A P<0.05 K B 22 57
Note: Different letters indicate significant difference (P<0.05) among different land use patterns under the same soil
depth.

B 1
Fig.1
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Contents of soil organic matter and total nitrogen under different land use patterns
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Soil particle composition
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JEE %) ) — s 2 - O

o

Soil particle composition
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100 1 b c d a
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e ¢ d b a

0
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1 JZ R FE Soil depth/cm
(d)#il] ¥ Ak Black locust forest
O K%L Soil clay

Iy HAE P<0.05 FKEE R E

Soil particle composition

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 AEEMFAFRTLERRAKR TS

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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R HAE 0~500 em + )2 BB
i, - SR SOk R ST S B JFAE 200~ 300 em 1
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0.87) ,7F 400~500 em +ZFFFIAME, SicH I
SIKRFE 300 ~400 em 12K AE, 4 0.09 mm -
min"' (& 4a)
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Fig.4  Soil saturated hydraulic conductivity and soil

moisture content under different land use patterns
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s kg ) >R (142 g - kg™ ) SHIREAM (95 g - kg™')
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1.8%, 200~500 cm 1)z N, 4 H L HE &K R4
P TS S B S b 4 K R LR R %
T b S 7K 3R A AT A T R B (R
4b) ., MR 1 . F2 ATl 0~ 100 cm +)Z3 HHEE
H BT RAE 7 100~500 em )2 KA S0, G
ST AL, R 0~100 em + )2 3T HRL RN
JUEE AT TR A SR R - 3 AR 400 ~
500 cm 2 TR E, JIRRHE 1 5E7E 0~ 500 em
R S F T AR R AR L, 1

K35 R,
2.3 TEEYIR MR E B AR K S
TR ZE A, FLBRE | b KA
RN AR B AR SCAE 23 T 4 R SR W . SR A 50K
R L IEALBE bR R AR R IEA R R,
SRR A AR U C R (P<0.01) ;
oA AR SR g | e SR FL B BRI
KBRS, HRALBUE BN, SR E S +
SERORLAL L SRR KR FLBUE S TIRSR (K 3) .

®2 ARIHMFMAAXNTLETRUEE

Table 2 Soil drying degree under different land use patterns

0~100 cm 100~200 em 200~300 cm 300~400 cm 400~500 cm 0~500 cm
A TR TR TR TEMbRRRE o TEMERREE AR
) ) SDI SDI SDI SDI SDI ShI
Land use patterns Degree of Degree of Degree of Degree of Degree of Degree of
/% /% /% /% /% /%
dryness dryness dryness dryness dryness dryness
Jichh Wasteland 68 & Moderate 157 JE No 201.9 J& No 140 J& No 103 JG No 134 7t No
ARH Farmland 37 J"E Severe 127 FNo 61.1 HJEE Moderate 944 FEEMild 1217 JE No 883 R Mild
SR Orchard 39 HHEE Moderate 131 J& No 170.1 JG No 101 JG No 476 JTH Severe 104 JG No
HREAK Black locust forest 30 2T Severe 32 3 Severe 12.1 5851 Intense 254 JHE Severe 84 5% Intense  21.5 315! Intense
®3 TEWMIEBYRENEXES
Table 3 Correlation analysis of soil physical properties
s e s i e 7] 3 Rk R TS KE
CHERAR  LEDRAR  RRET bRl MRS Rk
N . . . . . Saturated hydraulic soil moisture
Soil silt content  Soil sand content  Soil bulk density Soil porosity L .
conductivity of soil content
Tk | o A B
Sreadaba ~0.74" " ~0.88" " 0.58°" ~0.40" " —0.42" 0.081
Soil clay content
e A
SR 0.33°° -0.56° " 0.41°" 0.47" " -0.23
Soil silt content
e I\‘ J‘/A’»\E_
j?g%ﬁ/*\“ " -0.42" " 0.27* 0.26 " 0.045"
Soil sand content
TR E - .
Soil bulk density ~0.79 ~0.48 0-11
j:tfé?Llﬁ?E 0.59** 0.041
Soil porosity
ane: ORI
Saturated hydraulic -0.32"

conductivity of soil

0w o« PREM BRI (P<0.01) ,“ * "R FBEHMH(P<0.05),

Note:“ # * ” represents extremely significant correlation ( P<0.01), “ *

30w
3.1 tHHEASRMIEENENSEASEN
AL

AW A DR )2 TR BEH N, 4% - b A 7
XM AP 22 S RIS ARERES, SR
FAEN T AF S B A B X T RESE
TAHHIRIZE 158, = R F W sh iy i
AWIFR AR, S 1 A LB AR R i T R
B FEORZ LA LTS TIRE L, +
RS EHA PR A BAT B8 IEAGE, £+

” represents significant correlation (P<0.05).

AR RIE N ARSI A LR & A S
Y ST LT o i A AR W T RS A, TR R £
b, R ROP oS R s, N R e R
WA 2% P B TR W R AR B A A SR B
FBR, A LR e S R i R > T > e
o> TR , 32 iy 2R el A 52 A 5% 23 3
P OREACRE A HL L) B B ) B CBR 1 e
W) S R e, A LT R T M
AU, 107 58 Pel AR L T BT, A AL A2
FR R, R O RS T EZ MR, LRI
JiH s X GRS gk SCAENS i e R
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., MR 0~200 cm + 2N HIEAHLFE SR
FHesh, 2 R A AR A e, B AR B AT 325 0 V%
YIANAR A8 N A LB R R, {HAE 200 ~ 400
em + )2, S+ GEAT ML & = T ORI AR, X T g
S T HIARAR R, R )2 3 570 BRI AR 2
W, A BT S AR
32 THFAAFXN TERAARMLIETERN

Al

e b | S el R RE AR b - SRR S R A 0~
200 cm 1 )23 B WA, RS KL 8 7E 200 ~ 500 cm
HIZ IR ENE(E , X RT B T RORLRL R BN, 5
BE7K 1] )2 R AL 2 B8 i RDRLR AR K, 7E
IEERE 1855, Sy it B 76 1R 2 L2 BIE sk
JZ L ERD R AR X B R TR )2 R R B A X
BB e 218, 0~100 em +
B R L T A R X T RE R R T
KAHEAE R 3 A B T /L A2 - 8 W0k IE A2
AR, LA 5 4 UR 2 B A
F ARMHO0~100 em + 2 HIERERES, XEHR A
INKE AR L ERURE T I FE 4 HEAL PR, R LA R
FOREA% - RO 22 (5] T IR o - S LB, B IS - 4 4%
&, R, G 2 U R, 4 B A ] 7
K EEARERYA LR, —HHEm TEIAEH
i R R T e i, R PR R R 3 R AR
S, HHEAR TR S — T, TR)E R R BR R
Z B PR S R TR R E
3.3 A AFKX LEEEINS KRN LEKS

sEAG)

£ 0~500 em )2 P, S R AR AR b -+ 456 4
LT KR I 3 5 A RIS b, AT B ph SR el
FIMEAR R AR 2 TRt AR H, Z R,
e AT K R E X R 0~200 em LR
Tic Hi R | o)A ARk A S N K R 3 3 B 04
AT BEJRUA 0200 |l T K B B — B A 5 4 i
BE, 2P 58 R LR AR ZE , HOR A IEE /D
2 LAY, N Ay R I R R A N ML ARAE Ml 7 )2 £
et — 2 S i 0% 2 AR K R AR
0.02 mm * min"! ,Fﬁ%i)%’(ﬁﬁﬁfﬁibﬂ,}dfr%%
TR , A% A A K R E P e AN
A FH B A VR AR ZR AT , S SR AR R A A . Ry R AR
ZHY), R BEYT HHOK s A BE I, R
e 1 )RR BK HB TR J2 (400 ~ 500 em) 38 & K i
TSR A H A 4 2 7™ i RN 20 4R A, X
PR AR AR AE ) 7 R 2 AR 2R A ) i de KT iR AR
FE, HXR 2 58K 43 B9 I FEIE & TR AR

oL R Z IR R RO, K A g IR X Bl
FSVRA AR PR AR BRI, 5 2 K R
BT KA, I 2 B 55 K SCIRFRRE TT, %F
DR AT R AR RE Wi, AR ) AR AR 5 e - e A
P, E B A T SO RS AR R A R, R
KT XA AR A AR R AR 5 O R AT TR A
PR AR DXCIERIE A A, B0 R R 28 R AR A
B, S ol 2 4 g S AR S R A o 10

4 4 ik

TP KT s w0 K02 N [ i o L7 S D2 s s W O B
500 em 1 )2 £ HE AL M TG o A R AE, A5 DLT
e,

D4 Fp A H T 0~100 em + )2 HHEH
MU 2R & Em TIRE B, R Mg H RS
BLBT A 5 i 0 2 v T b R

2) B HORVRL S S AN A S IR AR O OG
F, 5T KOR 2 2 AR 4 1 0~ 100
em 2 RIS i S 2 T R
M-I,

3) b D Y AR R oK R R & T
St A FH 5 i M | SR Bl oA bR b 4 AR N R K
FE0~200 em )7 N IEBI0EAE S el ) AR AR
400~500 cm + )2 148 FoK S E AL T e AR 1,
T AR ™ S M R AR FH A 3EBR 0~ 100 em £
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