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Table 1 Particle composition of soils tested
Soil Particle composition( % )
2~ 0.2 mm 0.2~ 0.02 mm 0.02~ 0. 002 mm < 0.002 mm
2.0 7.5 10. 1 10. 4
0.2 2.7 27.5 29.6
2
Table 2 Gradation of soil water content
Bulk )
Soil Water content (an® an™3)
density(g em™ )
1 2 3 4 5 6 7
1.3 0.015 0. 082 0.147 0.213 0.279 0. 347 0. 411
1.4 0.017 0. 088 0.159 0.230 0. 300 0.371
1.5 0.018 0. 94 0.170 0. 246 0.32
1.4 0. 036 0. 108 0.180 0. 251 0.323 0. 395 0. 467
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10%, B
0.00< 0< 0.039 em® em™ 3, ,0 20.395 em® em™

3 TDR

Table3 Measuring error of TDR technique

(6) ()
il Mean values and sandard errors of soil water content( cm3 an- 3)
1
1 2 3 4 5 6 7
Tis CV Tis CV 5t Cv T4 cv T4 cv T Cv 5ts Cv
o U e P e Py P e 0wy U (e
0.1%* 0.213% 0.295% 0.336% 0.373%
- — — - 4.7 1.7 1.3 0.8 0.8
0. 007 0. 004 0. 004 0. 003 0. 003
0.15=* 0.218% 0.310% 0. 47k 0.535%
— — — — 22 0.6 8.7
0. 003 0. 001 0. 07 0. 168 0. 165
; ) ( CV> 10%), )
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Table 4 Regression error and parameter of calibration curves under the condition of stable physical fadors
Buk density Tenperature Correlation Standard Sample
Soil s . Int ercept Slope .
(g em™°) (C) coefficient error number
16 - 16.597 11 466 0.99 0. 006 7
20 - 15.941 11. 420 0.99 0. 007 7
1.3
24 - 16.525 11.713 0. 997 0. 012 7
26 - 17.367 12. 251 0.99 0. 007 7
16 - 17.084 11226 0.99 0. 006 6
20 - 17.583 11. 616 0.9%9 0. 007 6
1.4
24 - 17.972 11 648 0.997 0. 012 6
26 - 16.187 11209 0.9% 0. 013 6
16 - 17.776 11. 364 0.9%9 0. 002 5
s 20 - 17.514 11. 418 0.99 0. 004 5
1.
24 - 18.439 11. 846 0.9%9 0. 003 5
26 - 19.276 12. 18 0.998 0. 007 5
16 - 17.373 11. 874 0.99 0. 007 5
20 - 14.643 10.332 0.9%9 0. 004 5
1.4
24 - 21.523 13.9% 0.987 0. 021 5
26 - 11.202 9.348 0.978 0. 027 5
5
Table 5 Regression eror and parameter of calibration curves under different physical combinations
Factors
Standard
G 51 - Correlation error Sample
5 i 3 S tercept .
o Soil texture Bulke density Temperature ore ereep coefficient Senle number
(g an™?) () (en? em™?
cm’ em” )
I 1.3, 1.4 1.5 16 - 17.252  11. 40 0.998 0. 009 18
I 1.3, 1.4 1.5 20 - 17.107  11.563 0.998 0. 009 18
il 1.3, 1.4 1.5 4 - 17.574  11.741 0. 9% 0. 012 18
v 1.3, 1.4 1.5 26 - 17.536 1189 0. 9% 0. 015 18
Vv 1.3 16,20,24,26 - 16.455 11659 0. 997 0. 010 28
VI 1.4 16,20,24,26 - 17.151 11 407 0. 997 0. 010 24
ult 1.5 16,20,24,26 - 18.154 11690 0.998 0. 007 20
Vil 1.4 16,20,24,26 - 14.845  10.905 0.976 0. 026 20
IX 1.3,1.41.5 16,20,24,26 - 17.293 11625 0. 995 0. 012 72
X 1.3,1.41.5 16,20,24,26 - 16.782 11478 0. 991 0. 016 92
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Table 6 Variance analysis of calbration curves under different temperatures

Variance and sanple number

Calibration

Calibration curve curves error
16C 20°C 24°C 26C Total Sore

(e’ em™?)
16°C: 0= - 17.252+ 11.409 /e  0.001 18/18 0.008 6
0C: 0= - 17.107+ 11.563 [€ 0. 001 24/ 18 0.008 8
UC: 0= - 17.5%+ 11.741 0.002 42/18 0.0123
26°C: 0= - 17.536+ 11.8%0 € 0.003 46/ 18 0.014 7

0.002 04/ 18 0.001 26/ 18 0.00246/18 0.004 17/ 18 0.00992/72  0.0119
0= - 17.293+ 11.41 e

(
) ,
, 20. 5% ( 16°C) ,
12.7%(20°C), 24.8% (24C)  42% (26 C), , ,
, « ) ,
(3) , , . (
4), (VI 0. 026 cm® em™?, 26°C
(0.027 em® em™?) , 26°C 0. 004 (cem® em™ %)% 26C
0.002( em® em™%)? | 26C 26C ,
8% (16C), 12% (20°C) ,46% (24°C)  34%(26°C), ,
(4) ( X) 0.016 em® em™ 3, (VI ,
, , 0.013( em® em™ %) 2,
0.125( em® em™ %)%, , ,
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CALIBRATION ON MEASUREMENT OF SOIL WATER CONTENT
USING TIME DOMAIN REFLECTROMETRY( TDR)

Zhou Ling yun  Chen Zhrxiong Li Wermin
(Institute of Soil Sdence, ChineseAcademy ¢ Sciences, Narjing 210008, China)

Summary

TDR soil moisture instrument (model ET-FOM/mts, made in Poland) was calibrated for two types of
soil of different texture in Fengqiu region under different treaments of temperaure and bulk density. The
result show that the relationship between the square root value of dielectrical constant of soil and soil water
oontent in volumatric basis can be well described by linear equations of which the correlation wefficient
are equal to or greaer than 0. 997. Regression errors of the calibration curves range fram 0. 002 to
0. 027 em® an”?, and sandy loam soil shows the smallest error at low temperature( 16 C), while the
biggest eror occurs when loamy clay soil is measured a high temperature( 26 C) .
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