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Spatial variability of soil saturated hydraulic conductivity and its
influencing factors in the gravel mulched field of Ningxia

BAI Yi-ru, WANG You-qi, WANG Fei, WANG Jian-yu
(College of Resources and Environment , Ningxia University , Yinchuan, Ningxia 750021, China)

Abstract: Spatial variability of soil saturated hydraulic conductivity and its influencing factors could lay the scientif-
ic basis for soil water and soil desiccation management in mulched field. The classical and geological statistics were com-
bined to identify the spatial variability of soil saturated hydraulic conductivity and its influencing factors at O ~ 10 ¢cm and
10 ~ 20 c¢m depths with 10 m x 10 m grids. The classical statistics indicated that at the 0 ~ 10 em and 10 ~ 20 ¢m depths
the soil bulk density, total porosity and capillary porosity showed light variation, saturation moisture content, soil organic
matter showed moderate variation, while soil saturated hydraulic conductivity had moderate and wide variation at the 0 ~
10 ¢cm and 10 ~ 20 cm depths, respectively. The capillary porosity was the key factors influencing saturated hydraulic
conductivity by Pearson correlation analysis, followed by bulk density, total porosity, saturation moisture content and soil
organic matter content. The geological statistics indicated that saturated hydraulic conductivity at the O ~ 10 ¢cm depths
was basically affected by random factors with pure nugget variograms, while at the 10 ~ 20 em depths primarily affected
by structural factors. At the 0 ~ 10 cm and 10 ~ 20 cm depths, the spatial variability of soil bulk density was mainly af-
fected by random factors. According to the spatial distribution patterns, saturated hydraulic conductivity was highly nega-
tive correlated with bulk density, while was high positively related to saturation moisture content, total porosity and capil-
lary porosity .

Keywords: gravel mulched field; soil saturated hydraulic conductivity; geostatistical statistics; kriging interpolation
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Table 1 Descriptive statistics for soil hydraulic characteristics and related properties in the gravel mulched field

% /em e FHE bRdE2E OME RRE BE BRAR WE WERE O KSHERER AT
Depth Soli properties Mean SD Min. Max.  Difference (0% Skewness  Kurtosis KS test  Distribution
AT KSR
b kz.,l 0.05 0.04 0.002 0.16 0.16 0.80 0.68 -0.39 1.47 LN
K./(mm*min~")
73 =3
ﬁi/(g,““ ) 1.53 0.07  1.36 1.73 0.37 0.05 -0.02 0.08  0.78" N
Bulk density
T2 7k B
L@W'VKE(% 26.77 2.83  20.72  34.20  13.48 0.11 0.56 0.23 0.91" N
Saturation moisture
0~10 .
Wi
‘“}L[@E(% 42.20 2.63  34.75  48.60  13.85 0.06 0.01 0.06 0.56" N
Total porosity
[
EE.}LBEE/.% 34.94 2.85 28.47  42.25  13.78 0.08 0.26 -0.06  0.72% N
Capillary porosity
=N o !
APUREI (gkes™) 5 g9 1.33  2.73  16.91  14.18 0.35 7.66 70.93  2.48 IN
Organic matter
MGk
%_1 0.06 0.07  0.001  0.45 0.45 1.17 3.38 14.33 2.14 LN
K,/(mm*min~")
73 oo om-3
HE/ (grem™) 1.46  0.08 1.28 1.63 0.35 0.05 -0.05 -0.52  0.70 N
Bulk density
Y Al L
BAA KR % 29.47 3.7 23.51  37.42  13.91 0.11 0.25  -0.46  0.56° N
Saturation moisture
10~20 | g
[} i
il Fﬁ‘x./% 45.12 3.06  38.49 51.87 13.38 0.07 0.05 -0.48 0.48" N
Total porosity
W=t N
{E.‘}L%}E/.% 36.51 2.52  31.45  43.00  11.55 0.07 0.19 -0.5  0.76" N
Capillary porosity
3 =R -1
ABURTR (eke™) 4 ) 061 3.05 5.96 2.91 0.14 0.27 0.68  1.04" N
Organic matter
T x INXHBUE S AR N—IES A M, * P<0.05,
Note: LN—Lognormal distribution; N—Normal distribution.
x2 EWMTESKFERBXEZEAEBHERERRSH
Table 2 Semivariogram model and corresponding parameters of soil hydraulic characteristics
and related properties in the gravel mulched field
B /em + etk R AR HedME BEHE  HERBU% RERK B2
Depth Soli properties Model Range/m  Nugget(Co)  Sill(Co+C)  Co/(Co+ C) R? RSS
IR K, L 42.26 0.001 0.001 100.00 0.57 1.18x1073
25T Bulk density L 42.26 0.006 0.006 100.00 0.68 2.56x 1074
A~ =N
/f,@*ua.ﬂ(m. S 9.90 0.75 8.61 8.71 0.59 3.08x107°
0~10 Saturation moisture
JBFLBREE Total porosity S 9.90 1.88 8.53 22.04 0.71 0.23
BEFLBRE Capillary porosity G 2.60 2.93 9.15 32.02 0.66 5.86
FHHLFE A Organic matter G 23.73 0.001 1.71 0.001 0.68 0.68
TG K, G 23.90 0.00001 0.006 0.17 0.74 1.94%x1073
4%7E Bulk density L 42.26 0.008 0.008 100.00 0.59 1.34%1073
Y A~ ol EL
r@%ﬂ.yk; S 9.90 1.00 10.76 9.29 0.62 7.23%1073
10~ 20 Saturation moisture
JSALBREE Total porosity S 9.90 2.76 11.71 23.57 0.67 2.16
EEFLBRE Capillary porosity E 0.60 1.00 6.698 14.93 0.54 0.88
F YL Organic matter G 16.97 0.001 0.32 0.003 0.88 2.09x 1073

% G—m A, E—R oA, S—ERIB AR L—ZIP A
Note: G—Gauss model, E—Exponential model, S—Spherical model, L—Line model.



55 4 1] I — 745 - 0 3t 3 S KRR 25 )4 SRy By PR 5 59

2.3 TESKEHETE ST PUEBY Surfer X443 5% 0 ~ 10 em F1 10 ~ 20 em %
MG T A o] LA RE 38 GOk RrbE A OG3OS R R 6478530 e B AR A (L
R 2 12 [R5 A FRAE  (H AR A5 B AR, B Heml= oK (8 2.3).

1004(a) ww o . WRELEIE 1()()'§(b) - T REs 100 P
Ny \\ W ks w8 - 7| Bulk - ah e 7K

o o . 90 \\\\\\\\\\\\\\\\ e - ] Saturation

) . :r(]:»]sl) & — /((];".Sé%*) moisture/%

L

R

01020 30

2

S ~Ey 5
0 1020 30405060 70 8090100110

0L TR 8
01020 30405060 70 8090100110

&

- B — 345
01020 304050 60 70 8090100110

2 [ERM 0~ 10 em T ETEEINFKE (o) FE(b) SBFIEKE ().
SILBRE (d) EELEE () MLFEANRSE () ZESH
Fig.2 Spatial distribution of K;(a), bulk density (b), saturation moisture (c), total porosity (d), capillary porosity (e)

and soil organic matter (f) in 0~ 10 cm soil depths in the gravel mulched field
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Fig.3 Spatial distribution of K;(a), bulk density (b), saturation moisture (c), total porosity (d), capillary porosity (e)

and soil organic matter (f) in 10 ~ 20 cm soil depths in the gravel mulched field
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Table 3 Pearson correlation coefficients among soil hydraulic characteristics and related properties in the gravel mulched field

gk Tk 2 A A E K SALBREE BELGE AL =
Soil properties K, Bulk density Saturation moisture Total porosity Capillary porosity Organic matter
IR K 3R K, 1
ZH Bulk density -0.179"* 1
M FNE 7K & Saturation moisture 0.161" -0.952"" 1
BIFLBREE Total porosity 0.180" * -0.999" " 0.952°* 1
BEFLBUE Capillary porosity 0.252"* -0.848° " 0.921"* 0.849% " 1
HHUFEHE Organic matter -0.150" -0.128 0.131 0.125 0.063 1

TE: * FORTE 0.05 KPR i3, * » FRTE0.01 KF F RE,

Note: * * Correlation is significant at the 0.01 level, * Correlation is significant at the 0.05 level.
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