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Tab.1 Effect of different fertilization on parameters of

V — G model to soil water characteristic curve

b 7 2R
W& R 0 0, o n

F 0.994 " * 0 0. 464" 0.148* 2. 154°
CK 0.996 * * 0 0. 484" 0.289% 2.147°
N 0.994** 0 0.481" 0.313° 2. 166"
NP 0.994* * 0 0. 484" 0.249" 2.157°
M 0.993 " * 0 0. 497" 0.254" 2. 146°
NPM  0.996* * 0 0. 498°¢ 0.312° 2. 149°
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Tab.2 Soil water availability under different fertilization

4k 3 AR KR BELE KR BRI AR K AR ToR kAR AR S
Py iy Ea A

F 5.78 1.38 1.61 12.33 10. 60 1.16

CK 5.51 1.32 1.56 11.75 10.79 1.09

N 5.95 1.39 1.61 12.68 9.78 1.30

NP 5.84 1.38 1.61 12. 46 10. 41 1.20

M 6.10 1.47 1.73 13.00 12.06 1.08

NPM 6.58 1.58 1.85 14.04 12.65 1.11
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Tab.3 Matrix of model parameters and soil physical-

chemical properties correlation coefficient

WERE o, « .
0 1.00

@ 0.71*  1.00

n -0.44* 0.08 1.00

LB 0.89* 0.71* -0.27 1.00

RIHE  -0.89 -0.48* 0.27 -1.00" 1.00

AHUR SR 0.94™  0.50° -0.47" 0.94* 0.94* 1.00
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Tab.4 Specific water capacity of different fertilization

mL/(g-kPa)
T ekt gb 7
o]
/em
Kk CK N NP M NPM

5 63x107" 6.2x107" 6.7x10°"™ 6.7x107" 6.6x107"
10 2.6x107' 2.5x107"™ 2.7 x10™" 2.7x107"" 2.7x10°"
200 L1x107"™ 1.0x107"™ 1.1x10™"™ 1L.1x10™"™ 1.1x10°"
30 6.3x107% 5.7x107* 6.4x107 6.7x10°* 6.5x10°>"
40 4.3x107% 3.9x107* 4.4x10™® 4.6x10°* 4.5x107*
50 3.2x107% 2.9x107% 3.2x10°% 3.4x10°* 3.4x107%
60 2.6x107% 2.3x107% 2.6x10°* 2.7x107% 2.6 x10™%
70 2.1x107% 1.8x107* 2.1x107* 2.2x107% 2.2x107%
80 1.8x10°% L.5x107% L8x10™ 1.9x10°* 1.8x10°>"
90  L5x107% 1.3x107* 1.5x10°* 1.6x10"* 1.6x107%"
1000 1.3x107 1.1x107* 1.3x10°% 1.4x107> 1.4x10°%
120 .0x107® 0.9%107™ 1.0x10™ 1.1x10™® 1.1x107%®
140 8.5x10™™ 7.3x107* 8.4x10™* 9.1 x10™*" 8.8x107*"
300 3.2x107% 2.7x107% 3.1x10°* 3.4x107* 3.3x107%"
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Measurement of Soil Moisture with T — TDR Probe Based on LFF Method

Xu Jinghui'?  Ma Xiaoyi' Sally D Logsdon’
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
3. National Lab. for Agriculture and the Environment, USDA-ARS, Ames IA 50011 —3120, U.S. A)

Abstract; In order to improve the accuracy of soil moisture measurement by T — TDR ( Thermo-time
domain reflectometry) probe because the needles of T — TDR were too short, this paper presented a new
TDR waveform analysis method named LFF ( Low frequency filter). The TDR waveform was transformed
by fast Fourier transform algorithm, and then the spectrum of TDR wave was obtained. The LFF
transformation could be realized by filtering the low frequency of TDR wave spectrum and transforming it
by inverse fast Fourier transform. Four kinds of soil samples prepared by five different volumetric water
content with twenty specimen, were used in the experiment. Through comparing the LFF method and the
traditional WINTDR method with the oven drying method respectively, LFF method showed better results.
The correlation coefficient of LFF with the oven drying method was R* =0.983 5. LFF method could
improve the soil moisture measurement accuracy of T — TDR and simplify the test validation procedures
and improve the test efficiency.
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Spatial Variability of Soil Water Retention Curve under Fertilization
Practices in Arid-highland of the Loess Plateau

Gao Huiyi' Guo Shengli® Liu Wenzhao® Li Miao' Zhang Jian'"’
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Abstract; The aim of this study is to explore the spatial variability of soil moisture characteristic curve
with the long-term fertilization, and find out the influencing factors of that variability. Based on the long-
term experiment in Agricultural Ecological Experimental Station of the Loess Plateau of Chinese Academy
in Changwu, the soil moisture of different suction with the long-term fertilization was measured using the
method of high-speed centrifuge, and the water characteristic curves were obtained by the mathematical
models of Van Gennuchten. Then, the parameters such as soil moisture characteristic curves, water
capacity, water supply and soil moisture availability with the multiple fertilizations were compared. The
results showed that the significant variations of soil moisture characteristic curve were attributed to the
changes of soil structure caused by the long-term fertilization. Chemical fertilizers (N, NP) destroyed
soil structure, which reduced the soil water capacity. Organic fertilizer (M, NPM) increased the soil
organic matter content, and then improved the soil structure, which increased soil water capacity. The
effectiveness of the soil moisture of applying manure (M, NPM) was significantly higher than that of N,
NP, CK. The water supply capacity and soil water availability were ranked as N, CK, NP, NPM, M.

Key words: Fertilization measures  Water characteristic curve  Spatial variability — Specific water

capacity



