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Table 1 Bulk densities total porosities and initial saturation degrees ( after saturation treatment) of the ring soil samples

used for soil water retention curve measurement using the sandbox and the Hyprop system

/em /(g*cm~?) 1%
57 NPK 1.15+0.13 0.56 +0.05 92 £2
NPK-BC 1.12 0. 04 0.58 +0.01 99 £1
(100 em’) 712 NPK 1.41 £0.07 0.47 £0. 03 99 + 1
NPK-BC 1.38 £0.05 0.49 0. 06 98 x1
57 NPK 1.15 £0. 04 0.56 +0.01 81 +5
Hyprop NPK-BC 1.14 +0. 08 0.57 £0. 03 93 4
(250 em?) 712 NPK 1.40 +0. 11 0.48 0. 04 86 7
NPK-BC 1.34 +0.04 0.50 0. 02 96 +3
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Fig. 2 Comparison of drying water retention curves of soils at different depths per plot determined by different laboratory methods
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Table 2 Statistical analysis of differences in measured

volumetric water content by different methods

/ Epys/( em’ sem™?) R
cm NPK NPK-BC NPK NPK-BC
2~7 0.082 0. 059 0. 986 0. 962
Hyprop
7~12 0. 063 0. 026 0. 989 0. 986
2~7 0. 062 0.077 0.928 0.952
7~12 0.097 0. 067 0.832 0.775
2.3
2
3
Epus(6) o Erys( 6) —100 ~ 800 c¢m
( 3(c)) .
2, 2 mm N
( 15 pm ) o
3

Table 3 Statistical analysis of hysteresis phenomenon in soil water retention curve measured by the dewpoint potential meter

Epys/( em® <em ™)

/em
NPK NPK-BC
—100 ~ -800 0.011 -0.015
-800 ~ —15 300 0.016 -0.012
- (2~7 cm)
<-15300 0.022 -0.020
0. 049 —-0.047
—100 ~ =800 0. 038 -0.063
-800 ~ -15300 0. 024 0.014
- (7 ~12 cm)
<-15300 0.018 0.018
0. 080 0. 095
2.4
. 2 Hyprop
1% ( NPK-BC) ( h >-10cm
) E s 6) ( NPK) 0.023 cm’/em®  0.037 em’/

cm N Hyprop o
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Fig. 3 Measured drying and welting curves of water retention of soils at

different depths per plot by a dewpoint potential meter
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Comparison of laboratory methods for determining
water retention curves in purple soil”
WANG Honglan' > TANG Xiangyu' XIAN Qingsong' LIU Chen' GUAN Zhuo'

(1. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China;
2. University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: Four laboratory methods namely the sand box the HYPROP system pressure plates and the dewpoint
potential meter were used to determine soil water retention curves ( SWRC) for samples of farmland purple soil.

SWRC were determined over the whole entire moisture range for samples obtained from two horizons (i. e. 2—7 cm

7—12cm) . Measured data was compared to identify the most reliable method. The root-mean-square errors of the soil
water content ( Epys( 60)) established under low suctions (A > —100 cm) the sand box and HYPROP system were
small (0.026—0. 082 ¢cm’/cm’) with the coefficient of determination ( R*) between measured water retention curves
by the two methods being greater than 0. 962. Contrastingly the E;,( 8) of soil water content established under
high suctions (A < — 330 cm) using pressure plates and the dewpoint potential meter were larger ( 0. 062—
0.097 em’/em®)  with lower R values (0. 775—0.952) . In conclusion the selection and combined use of appro—
priate methods for SWRC determination over the entire soil moisture range should be decided upon according to the

soil’s pore size distribution and the application objective.

Key words: soil water retention curve; sand box; Hyprop system; pressure plate; dewpoint potential meter; hysteresis
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