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Effects of different planting years on soil pore structure and
hydraulic characteristics of apple orchards in
the Arid Area of Northern Weihe River Basin
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Abstract; Spatial time-exchange method was used in this study to determine soil pore structure and hydraulic
characteristics in 2 a, 13 a, and 33 a orchards in the Arid Area of Northern Weihe River Basin. Mercury intrusion
method was used to obtain the characteristics of soil situ pore structure. The 0~ 100 em soil profiles was divided into
surface soil layer, potential plough layer and subsoil layer at the boundary of 20 cm and 40 c¢m. In potential plough
layer, the soil bulk density was higher, the water conductivity was poorer, and the water availability to crops de-

creased, which was possible to form plow bottom.The bulk density increased with the increase of planting years. In
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the same orchard; the percentage of macropore( >75 wm) and mesopore(30~75 um) were highest in surface soil
layer, accounting for 7.63% ~ 10.32% and 10.94% ~ 13.14% respectively; the percentage of micropore(5~30 pwm)
was highest in subsoil layer, accounting for 30.60% ~47.85% ; and the percentage of ultramicropore (0.1~5 pwm)
and cryptopore( <0.1 pm) were highest in potential plough layer, accounting for 37.36% ~52.55% and 13.15% ~
19.08% respectivley. In the surface soil layer, which was disturbed frequently by tillage, the ratio of pores in differ-
ent size was very close among 2 a, 13 a and 33 a orchard. In the subsoil layer, which was not easy to be disturbed
by tillage, both macropores and mesopores showed a trend of increasing with the increase of tillage years. Soil bulk
density was negatively correlated with macropore content and positively correlated with ultramicropore and crypto-
pore. Saturated conductivity was negatively correlated with soil bulk density. Micropores(5~30 wm) played an im-
portant role in both soil water conduction and holding, which specific surface area was significantly positively corre-
lated with field capacity, and pore volume fraction was significantly positively correlated with saturated water con-
ductivity. VG model parameter n was significantly negatively correlated with macropore and mesopore content. With
the increase in planting years, soil organic matter content decreased by 0.425 g + kg™ every 5 years, and field ca-
pacity decreased by 0.8% cm’ + ¢cm™ every 5 years. The regression prediction of soil water conservancy parameters
established in this study can provide a reference for efficient water use in apple orchards.

Keywords: apple orchard; planting years; soil pore structure; soil hydraulic characteristics; Arid Area of
Northern Weihe River Basin
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Fig.2 Changes of soil organic matter content in apple
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100 cm) , respectively. The same below.
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Fig.6 VG model of soil moisture characteristic curve of apple orchard in different planting years and soil layers
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Table 3  Fitting results of VG model parameters

of soil water characteristic curve

RARTIKE HAIEKER
T2 o
. 0, 0, a/cm n
Soil layer ; 3 5 N
/(em” +em™) /(em’ < em™)
2a-SFL 0.0000 0.5867 0.2593 1.1398
2a-PPL 0.0000 0.5437 0.2212 1.1265
2a-SBL 0.0000 0.4181 0.0626 1.2913
13a—-SFL 0.0407 0.5591 0.1058 1.2473
13a-PPL 0.0000 0.5833 0.2643 1.1516
13a-SBL 0.0379 0.5638 0.1125 1.2015
33a-SFL 0.0000 0.4332 0.0135 1.1754
33a-PPL 0.0626 0.4183 0.0088 1.2089
33a-SBL 0.0000 0.4828 0.0771 1.1519
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Fig.7 Pearson correlation among soil pore structure characteristics, soil particle size distribution, bulk density,

soil organic matter, and soil hydraulic characteristic parameters
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Table 4 Summary of model coefficients and errors
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