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Table 1 Soil physical and chemical properties under peanut and citrus land
pH CEC K
(cm) (g/kg) (g/kg)  (cmolkg)  (g/kg) (g/ke) (g/kg) (g/em’)  (emvd)
15~20 4.49 4.70 0.27 7.86 374.0 248.0 378.0 1.44 23.9
40 ~ 60 4.44 3.55 0.25 8.34 361.2 248.0 390.8 1.46
70 ~ 80 4.24 2.86 0.22 8.63 367.6 246.0 386.4 1.52
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Fig. 2 Spatial variability of soil matric potential in relation to its average under peanut and citrus land
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Fig. 4 Soil retention curves measured in situ at the depth of 15 — 20 cm under peanut and citrus land and its simulated data

— M
+ ZFPIAEHE

+

1- ----El‘j\] l- ----EI?\] 1-.
0.1 — R 0.1 — M
T4\ + ZFPE 43 + ZFPI{RE 0.1
s
0.011
5 :
) 1E'3‘ :‘“*++ ’ “.“""\._
\E4 “’Mﬁqﬂﬁ}i@m‘“x o
1E-5 - T IE —— 1E-5 :
0 50 100 150 200 250 300 0 50 100 150 200 250 300 0 500
13 BLFT#A (-hPa) 1L (-hPa)
(a) fEEHL (b) A el H, (2588 T2 1 N A0

& 5

T HFNAEE H 15 ~ 20 cm JEIAFIS K E R

2000

1000 1500
- HESL A (-hPa)

(o) AT . (AR 8 W 50

Fig. 5 Measured and predicted hydraulic conductivity functions for peanut and citrus land at the depth of 15 — 20cm

0 ~ 24 hPa/cm

0~ 10 hPa/cm
0~ 120 hPa/cm



880 45
Hillel 1% K
0.2 ~ 0.6 hPa/cm Libardi Y
5(c) ZFP K
owloz= 1
(22-23] Libardi owloz=1 6 15 ~
20 cm 26]
Hillel [1% K
[22] [23] 5(0)
15 ~
20 cm
(380 ~
410 g/kg) ZFP K(h)
[10-11 14 27]
Reichardt 2% —300 hPa
dwloz=1
50
dyloz=1
15~20cm VG
VG 2 n ( )
K-h
VG
/e
VG o
VG 15~20cm
vG vG n SISC4 =50 hPa
[25]
100 sz [16,28-29]
—50 hPa
SISC4
SISC4
VG K(h)
ZFP VG B0l
K(h ZFP
(h) 4
VG
100 cm®
15~20cm
ZFP 3

2 5(b)



5 881
moisture sensor irrigation controllers under field conditions[J].
Agricultural Water Management, 2010, 97(5): 666—672
[17] Ankeny MD, Ahmed M Kaspar TC, Horton R. Simple
field method for determining unsaturated hydraulic
conductivity[J]. Soil Science Society of America Journal,
1991, 55(2): 467-470
[18] Stawinski C, Witkowska-Walczak B, Walczak RT.
Determination of Water Conductivity Coefficient of Soil
Porous Media[M]. Institute of Agrophysic PAS, Lublin:
ALF-GRAF, 2004. 25-26
[1] ) () [19] )
[9. 2009(4): 44-51 ( )[D].
2] . 2004
1. 2008(12): 50-53 [20] Western AW, Grayson RB  Bloschl G, Wilson DJ. Spatial
[3] . variability of soil moisture and its implications for
. 2006, 26(2): 1-8 scaling[J]. Scaling Methods in Soil Physics 2003 119-142
[4] ( )[D]. [21] Libardi PL, Reichardt K Nielsen DR, Biggar JW. Simple
2002 field methods for estimating soil hydraulic conductivity[J].
[5] Mualem Y. New model for predicting hydraulic conduct- Soil Science Society of America Journal, 1980, 44(1): 3-7
ivity of unsaturated porous-media[J]. Water Resources [22] [J].
Research, 1976, 12(3): 513-522 , 1989(11): 49-55
[6] Vangenuchten MT. A closed-form equation for predicting [23] .
the hydraulic conductivity of unsaturated soils[J]. Soil [J]. 2010, 30(1): 116-119
Science Society of America Journal, 1980, 44(5): 892-898 [24] Reichardt K, Portezan O, Libardi PL, Bacchi OOS, Moraes
[71 Assouline S. A model for soil relative hydraulic SO, Oliveira JCM Falleiros MC. Critical analysis of the
conductivity based on the water retention characteristic field determination of soil hydraulic conductivity functions
curve[J]. Water Resources Research 2001, 37(2): 265-271 using the flux-gradient approach[J]. Soil & Tillage
[8] . Research, 1998, 48(1/2): 81-89
[J1. ( [25] .
) 1985(2): 47-53 1. 2001, 21(3):
(9] 47-51
[J. [26] .
1998 14(2) 149-153 ( )[D].
[10] Hillel D, Styliano Y, Krentos VD. Procedure and test of an 2011
internal drainage method for measuring soil hydraulic [27] Paige GB, Hillel D. Comparison of 3 methods for assessing
characteristics in-situ[J]. Soil Science, 1972, 114(5): 395-400 soil hydraulic-properties[J]. Soil Science, 1993, 155(3):
[11] Mavimbela SSW, van Rensburg LD. In-situ evaluation of 175-189
internal drainage in layered soils (Tukulu Sepane and [28] Malazian A, Hartsough P, Kamai T, Campbell GS, Cobos
Swartland) [J]. Hydrol. Earth Syst. Sci. Discuss., 2011, DR, Hopmans JW. Evaluation of MPS-1 soil water
8(6): 9 797-9 841 potential sensor[J]. Journal of Hydrology, 2011, 402(1/2):
[12] . 126-134
[J1. 1996(2): 33-38 [29] Trinh V, Tang A, Cui Y, Dupla J, Canou J, Calon N,
[13] Hillel D. Introduction to Environmental Soil Physics[M]. Robinet A, Lambert L Schoen O. Calibration of Smart
London: Academic Press, 2004: 238-240 Irrigation Sensor (SIS-UMS) for the Blanket Layer Soil
[14] Hruska S, Dane J. In-situ determination of soil hydraulic from Old Railway Lines[R]. Conférence UNSAT2010,
properties during drainage[J]. Soil Science Society of Barcelone, Espagne, 2010: 739-744
America Journal, 1983, 47(4) 619-624 [30] Cardenas-Lailhacar B, Dukes MD, Miller GL. Sensor-
[15] . based automation of irrigation on bermudagrass during dry

[16]

1991, 23(1): 37-40
Cardenas-Lailhacar B Dukes MD. Precision of soil

weather conditions[J]. Journal of Irrigation and Drainage
Engineering-Asce, 2010, 136(3): 184-193



882 45

Soil Hydraulic Properties Under Different Land Uses in
Hilly Red Soil Region of Southern China

WANG Liang-liang'*, ZHANG Zhong-bin'?, PENG Xin-hua'"

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Hydraulic conductivity is an indispensable parameter for modeling soil water and solute transport. In peanut and
citrus land water retention curves were determined by pressure membrane using undisturbed soil cores and by FDR and
Watermark (R) granular matrix sensors installed in situ. According to van Genuchten’s parameters unsaturated hydraulic
conductivity (K(#)) was predicted. Meanwhile, hydraulic conductivity was measured by zero flux plane method in situ as a
standard parameter, so that we could assess the two methods above determining K(%4). Overall in peanut land use, the two K(%)
curves from soil cores or from in situ were consistent, but it was not well in citrus land use due to the spatial variation of plant
root distribution. This research assesses different methods to determine K(#) in red soil region.

Key words Red soil, van Genucthen model, Hydraulic conductivity, Zero flux plane



