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Soil water-holding properties of different soil body configuration

CUI Hao-hao, ZHANG Bing, FENG Xin, GAO Ye-xin
(Institute of Hydrogeology and Environmental Geology , Shijiazhuang , Hebei 050061, China)

Abstract: Through GMS software 3D modeling capabilities, one grape base soil configuration in Ningxia was divided
into four categories: loam-sand, sand, loam-sand-clay and loam-clay-sand type. It analyzed the features of field capaci-
ty, saturated hydraulic conductivity and bulk density, and studied the soil water-holding performance on different soil
body configuration. The results showed that different soil configuration had different bulk density, field capacity and soil
saturated hydraulic conductivity. The sand soil configuration had the lowest field capacity (13% ) and bulk density (1.5
g+em ™), but the highest soil saturated hydraulic conductivity (3.2 m=d~'). On the contrary, the loam-clay-sand con-
figuration had the highest field capacity( 16.5%) and bulk density(1.63 g: em™3), but the lowest soil saturated hy-
draulic conductivity (1.02 m*d~"). Field capacity has negative correlation with soil saturated hydraulic conductivity ( —
0.92), but it was positively related with bulk density (0.73), among the four soil body configurations, the loam-clay-
sand type had the best soil water-holding performance, sand type was the worst, and the other types had the general con-
figuration, which need to be modified in order to improve the soil water-holding performance.

Keywords: soil configuration; soil saturated hydraulic conductivity; field capacity; soil water-holding performance
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Table 1  Results of the soil particle analysis

sk ki Sand/% WYKL Silv/% KL Clay/ %
ﬁ (0.02~ (0.002 ~ (<0.002
ame 2 mm) 0.02 mm) mm)
K Silty sand 87.70 10.02 2.28
MRS Fine sand 91.53 7.32 1.15
e
Wit 82.76 14.13 3.11

Sandy loam soil
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Table 2 Soil texture classification standards

HikL Clay/%  Bhi Silv% VKL Sand/%

Es

N (<0.002 (0.002 ~ (0.02 ~

ame mm) 0.02 mm) 2 mm)

fit+ Sand 0~15 0~15 85 ~ 100
N oy

WL 0~15 0~45 55~85

Sandy loam soil
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Table 3  Sand classification standards

>0.075 mm FURL LB/ %

#iff Name >0.075 mm particle proportion
K Fine sand > 85%
¥ Silt sand >50%
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Table 4  Statistical characteristic values of field capacity
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quantity % /% /% eviation variation
82 14.97 27.78 5.27 4.12 0.28
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Table 5  Statistical characteristics of soil saturated

hydraulic conductivity values

RO 9 RO RAME S PREERZE RRAK

Sample Mean  Maximum Minimum  Standard  Coefficient of
quantity value value value deviation variation
36 1.37 6.55 0.19 1.47 1.07
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Table 6  Parameters of soil water holding for different

soil body configurations
A
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Soil body Field Soil hydraulic densit

configuration capacity conductivity , : 273)

/% /(m=d~") grem

A Sand type 13.00 3.20 1.50

HEW A Loam-sand type 15.13 1.23 1.49
AP R

Loam - sand — clay type 15.11 1.10 1.52
7 ) I IJ

L 16.50 1.02 1.63

Loam — clay — sand type
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Table 7 Correlation coefficients among field capacity,

soil hydraulic conductivity and bulk density
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I Field Soil hydraulic Bulk
emn capacity conductivity density
Iy = =N
I — -0.92 0.73
Field capacity
B s N — -0.43
Soil hydraulic conductivity
A H Bulk density 0.73 -0.43 —
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