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Characteristics and Influencing Factors of Soil Infiltration in Different
Agroforestry Types in Purple Soil Area
ZHANG Dengyu, FENG Mengdie, XU Qiwen, LI Tianyang, HE Binghui

(College of Resources and Environment , Southwest University » Chongqing Key Laboratory of Soil and
Water Conservation and Ecological Restoration , Chongqing 400715, China)
Abstract: [Objective ] To investigate the soil infiltration characteristics of different agroforestry composite
modes and their influencing factors types in the purple soil area. [ Methods] We analyzed the changes in the
soil physical properties and infiltration processes under four agroforestry types in the purple soil area,
namely, no crop (CK), peanut (HS), pepper (HJ), and peanut + pepper (HS + HJ), through field
surveys and laboratory experiments, and evaluated the applicability of three soil infiltration models including
Kostiakov, Horton, and Philip. [Results] (1) The total soil porosity in H] was not significantly different
from that in CK and HS + HJ, but was considerably higher than that in HS (p» <{0.05); the soil shear
strength in CK was similar to that in HS, but were both significantly higher than that of H] and HS+ HJ
(p<<0.05); the soil bulk density, water content, temperature, water repellency, compactness, and soil
hardness were also significantly different among the four agroforestry types (»p<C0.05). (2) The soil water
infiltration process varied significantly among the four types, showing the steady infiltration stage around 20
min under CK and HS, while around 70 and 80 min under HJ and HS + HJ, respectively. The steady
infiltration in the HS + HJ was 162%, 140% and 82% higher than that in CK, HS, and HJ, respectively
(p<<0.05). (3) Compared with the Horton and Philip models, the Kostiakov model was the most effective in
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fitting the infiltration process (coefficient of determination R* =0.933~0.991), while the Horton model
fitted relatively poorly (R*=0.849~0.979). (4) The correlation and multiple linear regression analyses found
that the total soil porosity and soil shear strength were the key factors affecting soil infiltration. [ Conclusion ]

The results of the study provide scientific basis for the optimal selection of agroforestry types in the purple

soil area.
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Fig. 2 Changes in soil field water holding capacity, water repellency, compactness, soil hardness, soil shear strength and

temperature under different agroforestry systems
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Fig. 3  Soil infiltration rates under different agroforestry systems
23 FAEARMKEEGEXTELENSIERE

Kostiakov 17  Horton # %Yl Philip #4584 &
ZERL LR 1 MK 5, Kostiakov AB B o {F K
K A B MR K I B A5 256 5 D ) o b
ARIRMESGEAT o HR/NRRERR N HS+
HI>H]>HS>CK, X 55 MA B4R, Hix

http: / stbexb.alljournal.com.cn



118

P nt S N

B TE ) b A B B Be il A 45 1 R HI > HS, 5 52
1 B8 A 5 A S L G B B X HS + HT A 3R 52
i T 4R (8, B S5 AS 2 (. Horton A
BRI 2H T, 51, 5 RR IR ABEESRE A
BHREMUEERGLMAB R BEA - R
HS+HJ>HJ>HS>CK, J B H A [6] 4 b A A5 2
THEABNENZSR., Philip ABBEAIF, 2500
AT UL M) i A8 R AR A A UG 45 R 5 S
A B A RNEAR — 5, ¥y HS+ H]>H] > HS>
CK., {HIZZBE R 4] by A8 13L& 45 R WoR H] >
HS, 55 bRk Sl AH I .

538 %
100 "

Ed i asiEs
oo | EAREANEER
4 B PN g%
‘g 60 - 2% .
% 40 . :
8yl a
% 2 % :

0 2 !
HS HJ HS+HJ
BB AR

4 TERHKEAGEATENEERER
Fig. 4 Differences in soil infiltration rates under

different agroforestry systems
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