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Abstract:[ Objective ] Elucidating the influence of long-term returning farmland to forest, shrubland, and
grassland on soil hydrophysical properties on the Loess Plateau is conducive to improving soil hydrology
research and providing a theoretical basis for the subsequent ecological restoration of the Loess Plateau.
[ Methods | Through sampling analysis and double-ring infiltrometer test, the soil hydrophysical properties
such as soil organic matter, bulk density, porosity, soil moisture and infiltration capacity of different vegeta-
tion restoration types were analyzed. [ Results] Vegetation restoration had a significant impact on soil physi-
cal properties (p <C0.05), and the resulting changes were most obvious in the 0—40 cm soil layer. The
content of organic matter, porosity and the stability of water-stable aggregates significant increased, the soil
bulk density decreased significantly. Converting farmland to forest, shrubland, and grassland enhanced soil
infiltration capacity. Compared with farmland, the initial infiltration of Suide and Shenmu grassland increased

by 50% and 31%, respectively; the stable infiltration rates of grassland, shrubs and forest in Suide area
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increased by 76%, 11% and 19% , respectively; those in Shenmu area increased by 53%, 128% and 58%

respectively. Soil stable infiltration and average infiltration were significantly negatively correlated with bulk

density (»p<<0.05), and significantly positively correlated with total porosity, capillary porosity (p<C0.05)

and organic matter content (p <C0.05). [ Conclusion] Vegetation restoration has a significant effect on soil

hydrophysical properties, soil infiltration performance has been significantly improved, and organic matter

content, bulk density and porosity have significant effects on infiltration performance.

Keywords: vegetation restoration; soil hydrophysical properties; Loess Plateau

F 20 thad 50 ARRRIK Oy B £ g J5U™ 5
K A I X TT T A U B AE K - fR A
TRHLTAED ARG 1999 45 DU IR Bk Ak () $i it
8 S o HE A o B A 20 T4 80 4R AR Y 28.8 Vo Hy K F
2018 4FHY 60 24 LA L, MBI MK A2 0 28 Wy 2 Ml DX 4% o
KSR A A R IR S T RE RO A R
B i Ak D A A 150 7 o A 1 35 Ak, AR U
TR AL R T, S B K S R A A U L R
o 95 77 WAL 2 70 O i 7 A A PR B ARG T 3 A
FEUPREN BT LA BIF SR R S X A K SO B
Jot B 52 M A B i BROK AR AR R BT B2 3

PR S - 3 Wy B SO Y R e — B A
FeoK AR AR B9 BF 58 3 5 A 4 A A A AR
JH S B ey B AR A, AT 3 B T R
. BB AR R 3R B T R R LIS A
M I KN A T )R A HL BT T A R
P i1 5 FIRGAE L DT i R G Ak S PE T
o - e 7 o SRR . b e A o RN T DL S
LB A2 X 3L AR B 15 3 o UK R T Y Bl 3 7
JERI R AN A S B, 4 FE XA [ AR K A2 B B
KR A BRSO Je s D R B e A
30 a I I B B AR AR FLBRBE AZ AL B U 5 2 A
R [ 1] A B A M R ALt R A A 5 4F i 199 38 o
MW AAL 40 a 2P SR 1 22 a ZEAF R & T A L
HEPIAT S AP LB ZS AL ) S R A A Al X L
K SCPE ™ A 2 R . T AR B AT LA
HEZEA L T4 = £ IS MK BE 73X i B A ¥
P REPFFE R, LEABMERS L IRE
LB KRR P SRR LA KA LI 5 e B R OGS
TER POV S 3 T v AB 2R R S M S A B )
PRI, T ELAE AN [a] il IX A K A2 28 TR XS - S 8 1k
RER L AR RS2, F A B 22 FE AR 5 1)
7 S ) R A R B M - SR RE T8 T R R T MM
{ELI X 451 R B B4 G0 i S ) b 3 R A8
AR R TR R, FEE B BHERR A0, £
SR /N L AR A SRR R BIL o 5 4 3
LR INARE A R TR AB T

25 b IR BTN [ A B 28 R R AT B A - 3
PERAR L B 2 AT T KR YRR 5T (0 85 4 JR A
PRSI E & — KW T AR 1 B AE AR W X, i F
S MBI L R A HE 55 PR N [R) A w2 A0 X 4 1
K S B S5 ) R i b AS R (R BT DA AT T B
- AT R R SR I 5T DL B e K R
T L 1 A P A2 R b B K SC At B 1 52 ) DT A X
AN TR) M DX E AT A 0 R K 2 B K A R R IR B
Rl BRI R AL T PRV A AL ER JE T SR Y B 4
X, HE (2 1l i sl 20 HLE A AR 5 0 18 R kL A
X A 20 28 50 AEARH IR HEAT K AR FE A B Tt
A 2SR I 3 B L A R KPR A B TR R
BARFREEIER . XA XI5 X, #5
T HE 4 X8R 3 A K R X A K S B M T
52, A7 B i — 25 DU B 4 R A 4 XY
K ST R X T B A R AR SRR £ AR R
LA EEAEH .

1 #H5RFE

1.1 HREHR

FEJE (110°16'45"—110°20"00"E, 37°29" 00" —
37°31'00"N) FIHF ¥4 i 1 (110°17'24"—110°17"43"E,
37°29'33"—37°30"13"N) fir T BR 74 44 #f Al 2% 48 5L
JE& T A R B A AR X, b SR RO A
d o ARZE RN 2 T BOR R 2 KU AR R
2120 10.1°C - S BT 5 294 480 mm, £ 7E 6—
9. HZUREWEX B, UF5w XA RE/EY R
W ¥ 45 (Caragana korshinskii) M) B % (Setaria
viridis) VM (Amorpha fruticosa) I ¥ (Pinus
tabulaeformis) %,

NIV R (110°21"—110°23"E, 38°46'—38°51
NS T B 78 4 A AT A T 7 T B A L A K
TR S fE A, HHER R DL RS B o . R
6 J8 T2 1 5Bt 1 2 UM L 22 4R P S 4R R A
440.8 mm, AEEIR N 8.9°C , BEKAE N /- B A K, vk
fE6—9 H . i E E PR K55 (Stipa
bungeana) K75 VM (Salix cheilophila )%,



208 /e o B 1

530 45

1.2 MRF*E

T B R B A B A DX R A SR K S R A 4
K SC A PR BT AR 5 e, X6 B DX AR G A A
M EAR LA R AR ML 3 R B R A2 S R Y K SC B
PEBT AT 54T .
1.2.1 XFa#di s O 7 AFFAEBR S oK S
Wy PR B S, SRR B - g S A S A R B

ARCHD) Hu X AT A 73 01 2 B 7Y 4 22 18 - A 2 T
AELVIRtab R AP A S TR NN U DAY= REAR/ 2 SO AN
T T 5 B BP AN A 78 T AR5 DX I8 32 B K
SRR A B3 E B ARV AR ARG 23 A3 R A 1Y
SEnh b PEREIE Sein) R DL SR SR AT RS 2R R EL
R IF) P PHEA S MR M P D iR e . [ e e A
HOAE R S AR X R REMBSEAC I B W3 1,

R1 HEHERFR

Table 1 Basic conditions of sample plots
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Table 2  Soil characteristics at different depths and land use types in the Suide area

1R e 5 r e i
e @ﬁ@iw B BRI DR HERY (gimi% SRR ﬂﬁ;wé ﬂ;g;é amg%
i3] 2.9900.50Ac  13.55(0.76)Aa  63.47(0.79)Ba  22.98(L40)Ac  22.46(2.50)Ac  1.30€0.0DAa  49.20(1.70)Bb  46.71(24T)Ab  2.49(1.07)Aa 7.11(0.68) Aa
- X 641( DAa 1247(1.35)Aab - 60.10(2.10)Ab  27.43(L72)Ab  30.76(5.08)Ab  1.17(0.05)Bb M(I.TS)Aa M(l.ﬁ)l)Aa 2.73(1.70) Aa 5.80(0.68) Aab
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i @(0.24)]33 1207170 Ae 58.81(2.52)Abe  29.02(5.21) A0 32.42(5.31)Ba 1.28(0.03) Aa 52.05(0.66)Aa 48.33(0.56) Aa W(O.SO)Aa 3.95(0.19)Bb
i3 1.93(0.32)Bb 09(07 )Aa M(O.%)Aa 20.48(1.62)Be 9.55(3.01)Ch @(0.0S)Aa 52,03(1.41) A2 48.73(0.96) Aa 3.3000,78) Aa 7.18(0.72) Aa
Hi 2.23(0.43)Bb 13.12(1,73)Aab  62.30(2.090Ab  24.57(3.81)Abe  8.18(2.62)Ch 1.3100.0)Aa  51.86(0.92)Ba  48.82(0.90)Ba 3.04(0.73) Aa 3.75(0,54)Bb
e EA 2.75(0,35)Ba 1067162 Ac — 59.56(3.94)Ab M(5.50):‘\a 11.96(2.78)Ba 1.31(0.03) Aa @(0,82);\& 48,54(0,60) ABa 306( T Aa 3.81(0,42)Bb
i3 1.96(0.18)Ch 11.63(1.38)Abe ~ 60.01(2.34)Ab  28.36(3.61)Aa  14.25(2.61)Ba 1.32(0,02) Aa 51,79(0.98) Aa %(0.88)&1 2.85(0.90)Aa 4,0000.16)Bb
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Table 3  Soil characteristics at different depths and land use types in the Shenmu area
B/ ) %/ XE/ - i 1 5
b 2760.96Aa  1205(L40Ab  4450(LIDAD 3452360 Aa  15.9203.2DAc  LATO0.03Ae  43.56(148)Be  ALSL(LIDBe  L75(0.99Aa  4.38(0.57)Bb
-1 B LMQ22)A 1234Q22DAD  52.403.9DAa  35.26(423)Ab  48.80(16.55)Aa  L38(0.0DAD  46.51(L39)B  44.39(270)Abe  2.13(L30JAa  3.36(0.35)Bc
A L0204 1197G30DA 40.27(6.19A0  32.77G.800Ab  4417(6.09Aab  1.280.09)Bc  40.73(145)Aa  4751(0.70)Aa 2.22(0.98)Be 62) Bab
M 35500.98)Aa  13.54(L8)Ab  SLIS(25DBe  35.28(3.39)0Ab  33IT(T.60)Ab  L38(0.06)Bb  46.54(1L63)Ab  L84(L66)AD  L7I0TE)Aa  5.220.66)Be
B LUOI6Ba  0.88(089)Bb  4468(15DAx  BAQINA 83(LIOBI LA0.0DA 49321600 4T05(L5DA  227001)Ab  5.15(0.53)ABa
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EA 0 L64039)Ba 189349204 SLIT(RIDA.  20.70(0.99)Ab  22.46(339Bb  139(0.0DAb  50.04(LO0Aa  4L70(L06)Ba  5.34(03DA 5.24(0.80)Ba
B L46(018)Ba  13.913.85)Adb 5457(ADABa  3L520.88)Ab  3884(5.0DA.  LASD.0DA.  4672(220)Ae  M488(LI00Aa  L8AO.TTIAD  4.93(0.46)Bab
B L00CI2)Bb 0780998 48.00(3.58)Ab  42.22(473)Ae  1LA4GIDBD  LAS(D.03)Aa  46.25(3.08)ABb 44.26(2.60)ABb  199(1L40)AD  5.97(0.83) Aab
. B 11300208 1466(21)Ab  54.19(444)Aa JAb  11.802.66)Bb  1.39(0.0DAb  49.16(1.85)Aa  45.89(1.0T)Aab  3.27(LIT)Aab  5.49(0.75)Ab
EA LBOADB 201929 SLIT(TDAD  27.65(6.70)Ab  1857(34DBa  L3T(0.09AD  50.18(149)Aa  47.66(1.13)Aa 5200.76)Bab  6.40(0.76) Aa
M 131003882 1249(280Ab  56.43(239Aa  3LOTGSDAD  18.83(6.09B  L45(0.00ABa  47.52(2.90)Adb  43.62(3.85)Ab  3.90(L86)Ae  5.82(0.44)Aab
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Fig. 1 Comparison of different infiltration parameters of different vegetation types in Suide and Shenmu areas
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Fig. 2 Soil infiltration process of different vegetation types in Suide and Shenmu areas
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Table 4 Correlation coefficients between soil properties and infiltration parameters

A B HHAE(E AL Rk Bk Bk 75tk KHE BARE  BELARE FEEEARE RSk
LIEYN 37 0.638 —0.144 0.262 —0.221 0.293 —0.250 0.259 0.253 0.262 —0.038
BEABER 0.886 "~ 0.415 0.336 —0.496 0.446 —0.709 " 0.718" 0.756" 0.414 0.232
THAB®EE 0.848" 0.513 0.194 —0.383 0.583 —0.617" 0.621" 0.654" 0.361 0.100
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Fig. 3 Regression analysis of stable infiltration and average infiltration rate with different soil characteristic parameters
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