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Abstract: [ Objective ] The effect of different vegetation covers on soil infiltration capacity in Inner Mongolia
was analyzed in order to provide a theoretical basis for ecological restoration and vegetation allocation of the
region. [ Methods_| Three ages of abandoned grassland (13 years, 25 years, and 30 years) and 13 years of sea
buckthorn land in this region were used as treatments. The disc infiltration method and soil water characteristic
curves were used to compare differences in soil hydraulic conductivity, soil macroporosity, and macropore
connectivity. [ Results] O Soil infiltration capacity was positively correlated with the length of abandoned
years, and became stronger as the number of abandoned years increased. The stable infiltration rate of soil
followed the order of 30-year abandoned grassland > 25-year abandoned grassland >> 13-year abandoned

grassland > 13-year sea buckthorn land. @ Macroporosity and macropore connectivity followed the order of
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30-year abandoned grassland > 25-year abandoned grassland > 13-year abandoned grassland > 13-year sea

buckthorn land. Soil macropores accounted for 0.0004%—0.0034% of the soil volume and accounted for

44.35%—86.92% of the soil saturated infiltration rate. @ The content of water stable aggregates =>0.25 mm

was the main factor affecting soil infiltration rate. [ Conclusion ] Abandonment improved the infiltration

capacity of grassland, and the infiltration capacity increased with increasing number of years of abandonment.

The infiltration capacity of abandoned grassland was greater than that of sea buckthorn land having the same

number of years of abandonment. The main influencing factors were the number and connectivity of soil

macropores, and water stable aggregates =>0.25 mm.

Keywords: soil infiltration rate; macro porosity; macropore connectivity; abandoned grassland; sea buckthorn

land
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Table 1

Basic condition of sample plots

LB

B b Wik /m PR SE
13 a BFEHH 1 159.57 5° 0

25 a P 1 184.9 8° 0.95
30 a BEFEHE ML 1 120.7 13° 0.92
13 a Vb 1168.9 4° 0.85

87 HAE +3E + KEF (Medicago sativa + Artemisia argyi + Stipa grandis)
HBEEHHEE KIS (Thymus mongolicus + Artemisia scoparia =+ Stipa bungeana)
KW 3k 5 B F (Stipa bungeana + Les pedeza bicolor)

YWk (Hippophae rhamnoides)
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30 cm+EH, 25 a IR E M >30 a WIKEH >13 a
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Table 2  Soil basic properties of four plots among 0—30 cm

. + 2/ i%%’;?/ >0.25 mm K A=/ m%%%;ﬁ/ PR/ %

cm (geem®)  HIREKEER/Y % (mg+em *)  >0.02mm  0.02~0.002 mm <0.002 mm

0—10 1.374£0.02  37.384+4.07  0.96+0.06 1.15£0.18  82.0040.12 9.713+£0.14  8.28%0.26

o 1020  1.4840.03  49.024+6.50  0.53+0.04 1.2840.30  82.7740.51 9.4240.27 7.8140.23

13 a fR 4 2030  1.5240.06  39.40£6.26  0.39£0.09 0.90+0.52  82.53+1.69 9.4640.93 8.0040.77

0—30 1.454£0.07  41.93%£8.12  0.5840.25 1.1040.38  82.4940.99 9.5140.53 8.0040.48

0—10 1.36+0.02  80.72+£3.17  1.074£0.23 2.5340.38  76.1540.39 12.4240.268  11.43£0.12

o 10—20  1.45+0.01  84.50£1.42  0.63£0.07 0.55+0.10  78.56+1.84 12.9740.59  8.4741.25

20 a RSE AL 20—30  1.5340.01  86.93+£2.38  0.35+£0.07  0.260.003  84.24+1.813  9.78-+0.84 5.9841.00

0—30 1.4540.72  84.05+3.43  0.68+0.34 1.03£1.04  79.7944.01 11.56+1.59  8.65+2.62

0—10 1.334£0.05  56.39+£4.87  0.93+0.14 1.4540.75  80.15+0.87 11.124£0.37  8.7340.05

o 10—20  1.4240.03  63.01+8.64  0.4940.09 0.55+0.10  83.04+1.55 9.5240.99 7.4440.56

30 2 RHC AL 20—30  1.5040.02  72.71£1.62  0.52£0.12 0.3340.20  76.33£2.48 12.9941.57  10.6740.91

0—30 1.424£0.08  62.95+8.61  0.6640.25 0.74£0.55  79.89=£3.04 11.20+1.62  8.92+1.43

0—10 1.4040.04  58.02+8.82  1.13+0.39 1.60+0.10  78.2542.51 11.424£1.69  10.3340.84

} 10—20  1.4340.05  65.58+3.63  0.74+0.18 1.1840.25  74.8541.89 12.884+1.13  12.27+0.76

13 2 DM 20—30  1.46£0.014  56.60£10.1  0.68£0.05 0.4240.26  72.7342.48 13.94+£2.58  13.33£3.28

0—30 1.434+0.43  60.85+£7.36  0.86-0.31 1.14+0.86  75.3344.31 12.734£2.07  11.9442.31
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Soil infiltration process of four plots
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RCFLBR BE K /N R 0,000 4%, 0.000 8% ,0.000 6% ,
0.000 5% A 7 HHEMARFL 0.000 4% ~0.003 4% 1K)+

B R AL BT 4 AR R A2 B R A DR B A 44.35 %0 ~
86.92% . & 4 P iR LB 7 8 1 2 45 W 4T 3K
AYRRAE M4 B9 1 mm B RFLBEEE (WRCO) ,
S KIBRE, 583 TS 5Kk M
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B PR AR R 380, 5K LR & TR A, AR
MW EEE W, 13 a YA R T R E SR
LB £ AR T30 a #8570 50 i, (5 H K L P 8
P,

R3 AXEMPKRABEE

Table 3 Amounts of macropores of four plots

Wy % LB i ?Lr&?éﬁz%/ LR B/ %é&?u@ﬁ@*ﬂ %ﬁ%é&a‘i&ﬁﬁ’f@ﬂ
(ind » m %) SRR TR/ % FOKFEM TTERR/ %
>3 1 0.000 4 44.35 44.35
13 a &3 i 1~3 9 0.000 7 8.06 52.42
0.5~1 116 0.002 3 6.45 58.87
>3 1 0.000 7 71.32 71.54
25 a PEFEH b 1~3 10 0.000 8 8.53 80.00
0.5~1 130 0.002 6 6.98 86.92
>3 1 0.000 6 54.35 54.35
30 a ¥ b 1~3 14 0.001 1 11.59 65.94
0.5~1 174 0.003 4 8.70 74.64
>3 1 0.000 5 61.26 61.26
13 a Vil 1~3 11 0.000 9 10.81 72.07
0.5~1 87 0.001 7 5.41 77.48

R4 4EFHMPKRILE(>1 mm) EF

Table 4 Macropore connectivity (=1 mm) of four plots

L 2% FARALEE/ % KRALBEmE M/ Y
13 a #8755 it 0.261 4 0.438 3
25 a PEFT R b 0.283 5 0.532°5
30 a 835 w4 0.318 9 0.542 7
13 a Vi 0.306 7 0.453 6

34 HMIBENSRAMWER
HIZ 5 AL, R IR A B R IR E A B

R 5 R A A OC (p<<0.01D) , SRR
HEFIEHE(p<<0.05), 5>1 mm AR KFLEE
DL K K AL B 3% 38 1 A I 35 IE AH 6 (p <<0.01), -4
g ABBE 5> 0.25 mm KRS ELEIE
FHIE (p<C0.05) , 1M - SR Uf A B A 5 0 2 4 I 3
EMAHXKER(p<<0.01), XFERW T LHE> 0.25 mm
KRR A A R L - A M R MR A,
KA A BB, K HE Z @, LA BB RN
PR,

R5 TEYEERSIEANSERNBEXYE

Table S Correlation among soil physical properties soil infiltration rates

=>0.25 mm

ALK

1= 4\ 23 %y Y N i N NN I
VIR A B HE 0.026 0.549 " 0.374" —0.194 —0.494 " 0.461" " 0.937""
g ABH R —0.034 0.386" 0.384" —0.223 —0.488" " 0.611"" 0.956"

Wex,* » BAREFBEDP<0.05)REFWBE(Hp<<0.0D),

4 WihHsie

4.1 it it
FLBEAE A AR AR AR, 39 T R B B

HERLT LR R X BOR R I 2 Bl W 0 i U R oy
PEA S A HUBR AR 3 R PR T 0 BEAE B
AR R TE 1 NI 2 LA R AE Tl 2 A AL
JREH EOR R 2 — R RS TA B R B R E AR AL,
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