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Characteristics and Influencing Factors of Soil Infiltration Under Different
Vegetation Types in Hilly Region of Taihang Mountains

CHEN Jialin, KONG Yuhua, PEI Bing, FU Mengyao, GUO Erhui, YANG Xitian
(College of Forestry, He'nan Agricultural University » Zhengzhou 450002, China)

Abstract: To analyze characteristics and influencing factors of soil infiltration under different vegetation types
in hilly region of Taihang Mountains, soil infiltration processes of different vegetation types were simulated
to examine their characteristics and their influencing factors were also explored through double-ring method,
correlation analysis and canonical correlation analysis. The results showed that: (1) soil infiltration capability
increased in the order: bare-land<Zgrassland<bushwood<bushwood land<Zarbor and bushwood land, which
was higher in 0—10 cm layer than in 10—20 cm layer under different vegetation types, the highest mean val-
ue of initial soil infiltration rate(5. 96 mm/min) and stable soil infiltration rate(4. 76 mm/min) appeared in
Platycladus orientalis land; (2) simulated infiltration processes with Philip and Kostiakov models showed
that these two models described the infiltration better than Horton model; (3) there was the significant rela-
tionship (»p<C0.05) between soil permeability index and soil bulk density, total porosity, soil organic matter
content, root weight density, root volume density, root average diameter. With respect to the soil infiltra-
tion capacity, the most important indicators of soil physical and chemical characteristics and root structure
were total porosity and root average diameter, and the canonical correlation coefficients of which were 1. 299
and 1. 084, respectively.

Keywords: soil infiltration; vegetation restoration types; soil physical and chemical properties; root structure
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' 0—10  1.43£0.06ab 44,50£5,35a 2,370, 17h  46.87£3.43ab 13.8640.37cd  4.89£1.15ab  3.36+0.51b  0.57£0.14ad  7.77£1.58ac 0,550, 07a
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3.2.2 AL MHRGRAEYwWE LT RA 4L S5
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TR U, 5 U, =0.366X;—0.087X; +2.327X; —2. 644X, +0. 991X,
0.872 41.748 25 0.019
WALV, Vi=—1.790X; —1.084X,—0. 770X, —0. 647X, +0. 396 X;
THEMAER U, 5§  U,=4.373X,, +5.439X,, —10. 737X,
o 0.981 63. 331 15 0. 000
T B BERE V, V,=—0.415X, +0.468X,+1. 078X, —1. 299X, —0. 996 X;
THEBBEIFU, 5  U;=—0.037X;+0.125X, +0. 384X, +0. 269X, —1. 084X,
0.922 39.531 15 0.001

ARGV,

Vy=—4.451X,, —9. 404X, +12. 918X,

A A 5 B A 1 R AR 2R 46 A i 2R A G A 6T
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SEAHE bR R AR R B B, 90 oy R AR A X R 2. 644
X AR ZR 455 A 5 ) e K 1 - 49 B AL R R AR bR o IR
LA BB G 1. 790, - HERE Ak M R 5 4 e
B35 P RE =2 [H] (1 B R DG AR B fr RBAS SRR, £
B3R AL M T bR et 1B 3B R M S i 1R RN IR
LB (1. 299) >HE B FLBLEE (1. 078) > F #l
JoT JoT 43 AR (0. 996) > B 45 FL B BE (0. 468) > + HE 4
(0. 415) 5 77 - 458 B Ak P o 52 i 4 f R Y 2 i
30 min AB R (10. 737 R AL M iEr 5 1B B
PERE Y LT AH G OC R B L AR R 45 4 48 A X £
B R AR 2 B AR S H AR (1. 084) >R 3%k
T FR 2 B (0. 384 > AR R TR B (0. 269) >R K % &
(0. 125) > i & B BE (0. 037) Wy, + BB B kg
FRbR H AT 30 min A B & (12. 918) Al f2 & # %
(9. 404) W XFAR 2 &5 4 48 b5 7~ A= SR BE52

4 giw

(D) NIRRT B B A R E .
AHEE TR AN RAE R A A B MRS R TR
[FIFEEESE & . AEPIR A o B TRV A B 1 R A B
REfc i » W75 3R FIAR S 3R 5 KAE 4070l ok 5. 96
mm/min fl 4. 76 mm/min, £ AHPEIER G, 3 0—10
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FHEA BB A 45 R B Philip A B 455 A6 R [ 4l
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B RCRIKZ  Horton AB RN G RO fe 22 A&
FH TR IZ I B AR R

(2) FAETIEABYEREMN =805 5T %
JE ARMRBRE R AFAE 35 RYIE A SE S &R (p<<0. 05) . 5
3 LB A LT BT S HORTAR - 35 AR A TR B
BELEMERXR(p<<0.0D), HEAEERBHERZ
T 52 BRI 26 2 (p=0. 05) . 15 198 2 A
30 min ABH PR FE IR (p<<0.0D),

(3) HHEABERE., LEMAM T R R =
HWALR OC o3 BT R W X 1 98608 3 BR ) B2 ) i K Y -
SRR AE BT AR AR 5 A T8 AR 03 S e S AL R AR P 2
AR AR G R AE 7 1. 299,1. 084,
SE
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