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Hydraulic Characteristics and Its Impact Factors in Typical Red Soil Region

LIU Zu-xiang', CHEN Xiao-min', JING Yan', HUANG Qian-ru’*, LI Qiu-xia’
(1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing,
Jiangsu 210095, China; 2. Red Soil Institute of Jiangxi Province, Jinzxian, Jiangzi 331717, China)

Abstract; To understand water storage capacity, varying range of available water in typical red soil more sys-
tematically, and undisturbed red soil samples in soil profiles were collected. The soil hydraulic characteristics
and impact factors also were studied. The results showed that the range of undisturbed soil saturated hydrau-
lic conductivity was between 1. 44X 10 % and 3. 45X 10" ° cm/s. Its value decreased from top to bottom. The
saturated water content, field capacity, wilting water and available water were figured out from the soil
moisture characteristic curves. Available water content varied from 0. 083 to 0. 124 cm®/cm?, and surface soil
layer was the largest one. There were some correlations between hydraulic characteristics and its impact fac-
tors, such as bulk density, soil texture, organic matter content and soil structure coefficient. The soil bulk
density and porosity were the main impact factors.

Keywords: red soil; hydraulic characteristics; saturated hydraulic conductivity; moisture characteristic curves;

impact factors

N b o
b b
[2]
N b b
b b
[1-2]
o b o
[3]
’ o b b b
[4]
b ’
Y b
(5]
b Y b ~ o b
:2012-04-10 :2012-05-21
: 973 * » “
”(2011CB100506)
(1985—), ( ), s s . E-mail: liuzuxiang06 @
163. com,
(1957—), ( ) s s . . E-mail; xmchen@ njau.

edu. cn,



22 33
. . 1.2
, 1.2.1  ABX 2R R ALM R egm 2
. ,2011 8 0—15
1 cm,15—30 c¢cm,30—46 cm 46—100 cm
1.1 ;
. (1— + ) X 100 ;
116°20'24"N,28°15'30"E, (Yoder) ;
. . 1 549 ;
mm, 1 100~1 200 mm; ,3— ; H,SO,—
6 . 61~69%;7—9 — ; CEC ;
. 40~50%. pH o
) ) ) 1,
1
/ / / CEC/ /(gekg™H)
Jem PR geem ) /% /% (g+kg ') (gekg ') (cmol+kg ')
0—15 4. 54 1.23 53.58 94.16 16. 29 1. 06 15.95 316. 00 391. 20 292. 80
15—30 5. 00 1.49 43. 60 82. 14 13.43 0. 90 17.47 374. 40 374. 40 251. 20
30—46 5. 46 1.58 40. 27 80.18 10. 34 0.62 24.08 499. 20 249. 60 251. 20
46—100 5.55 1. 45 45,28 86.13 7.54 0. 45 18.97 499. 20 239. 60 261. 20
1.2.2  X3ERH S0 2 TR ARE/(10"cm «s™")
. (0—15 cm, 15—30 cm, ot L 30 40
30—46 cm,46—100 cm) ( 5 cm, g
3 cm) , 3 &Y
: - [7—8]:, % wl
( 120. 8 cm®) , 120l
3 . (4], 1
2 2.1.2 R4 IEw &
2.1 . .
2.1.1 fafeFRE ;
’ ’ s (9] 3
1 s o ’
1. 44X 103 ~3. 45X 10" cm/s. : 0
, ;  3.0X10" Pa
) i ; 1.5X10° Pa

4]

7]



0.083~0. 124 cm®/cm? , s
s \ 0. 027 0.414 R
cm’ /em® [z]
. 2 : 0~3.0X10' Pa e 0 hs o
%5 134 &
D) ) .Im: . (5]
- 400} 130 +
, , 1.5X% w5 CHMAAR | 2
10° Pa, ®e ol 122 %
s 200 |is %
D ’ \EIH o ]ﬂb
= b
’ ’ ’ 1.2 1.4 1.6
’ ’ EH/(g - ke)
’ b 3
[
’ ’ i 2.2.2 AAIRISTKH FHMGH "
) [2) ) 4
2 cmx/cm“‘ ,
/ [13] X
cm ,
0—15 0.564 0.275 0.151 0.124
15—30 0. 477 0.324 0. 227 0. 097 .
3046 0. 446 0. 290 0.207 0.083 ° ’
46—100 0. 455 0.324 0.210 0.114 . ’ ’
o~ 650 ——(0—15cm —8—15—30cm
g —0—30—46cm —0—46—100cm = 401 SHIFIB KR 1600 %
. g 350 AMBEKE g
5 5 1550 "g
o 1 30t 2
2 =7 1500 =
= W =1
i ¥ 20} %
% i % 450 3
4 g 15 &
# 10 PR 400 &
3 %% $9/10° Pa 6 3 10 12 14 16 18
FHREGE/(g e kg')
2
4
2.2 2.2.3 A AEAAAEHEG YR
2.2.1 BENRAFHEG YA ,
© ) ° 5

[13]

[11]



24 33

TO00r ks 40
40 1600 o~ 9 o WA & A i ]
e SRS AE g 7. 550} 1120
g Al Ak K S 5
1L 30t {500 § = 500} 100 2
= 2 = &
# = ¥ 450 180 4u
% 20} 400 4 %
o * g % 400 60 =
=3 P 40 B : '
2 10 200 & 80 85 90 95 fm
300 350 400 450 500 © LR
R A B/(g- kg 6
5
2.4
2.2.4 XEEMIFRKAFHERAGY 6 ,
o R SPSS 16. 0
[4,14-15] s y
3 s
, 5.77, 82.47%,
9 , 82. 46 % .
, 1. 05, 14.94%,
[15] . ’
2.3 97.41%,
, 97.40% . ,
3
/ / / / / / /
% (g+cem™ ) % /% (g+ kg™ (g+ kg™ (g+ kg™ (g+ kg™
5.77 82. 47 1 —0.96 0.96 0.92 0. 83 —0.95 0. 84 0. 88
1.05 14. 94 2 0.26 —0. 26 —0. 39 0.52 —0.29 0. 54 —0. 35
3 .
(1 1.44 X (3) .
107°~3.45X107* em/s, N N s
(2) s s

b b

. 1.50 X 10° Pa, €



25

, . B ,2005,19(1) ;181-187.
i [8] Tompktin T M. Wetland Effects on Hydrological and
. . Water Quality Characteristics of A Mid-Michigan River
System[ M. Florida: Crc. Press,1997:273-283.
° (9] S
[ ] . ,2002,16
[1] Rattan L. Physical management of soils of the tropics: (6):100-102,106.
Priorities for the 21st century[]J]. Soil Science, 2000,165 [10] s
(3):191-207. [Jl. ,1995,15(4) :39-42.
[2] s s ) [11] , s
(7. »2001,15(4):96-96, [J]. 22011,30(2) ;46-49.
125. [12] , ) [1].
[3] , . Ll +2009,28(1) :20-23.
,2003.14(4) :494-501. [13] s , s
(4] , ; . 22002,21(3):1-3,7.
7. ,2005,36(3) :321-323. [14] : .
(5] : L. [JJ.
L1l .1996,33(3) :249-256. .2010,28(1) ;11-15.
(6] [M]. 3 [15] , , ;
,2008. LIl ,2010,26(1) .67
7] ; . . 1.
(L% 20 70
[9] Katerji N, van Hoorn J] W, Hamdy A, et al. Salinity ,1998(4) .4-5.
effect on crop development and yield,analysis of salt tol- [16] s s .
erance according to several classification methods[ ] ]. [Jl. ,2005,23
Agricultural Water Management, 2003,62(1) :37-66. (4):38-42.
[10] Tedeschi A, Dell' Aquila R. Effects of irrigation with [17] R . .
saline waters, at different concentrations, on soil [Jl. ,2003,28(6) :6-31.
physical and chemical characteristics[ J]. Agricultural [18] s
Water Management, 2005,77(1/3) :308-322. [J. ,2009,34(10) :35-37.
[11] Karin. The effect of NaCl on growth, dry mater allo- [19] s , .o
cation and ion uptake in salt marsh and inland popula- [1]. ,2008,47(12) .
tion of America Maritima[ J]. New phytol. ,1997,135 1420-1422.
(2):213-225. [20] s , .o
[12] . . 1. ,2005,19
. ,2002,39(1) ;81-88. (4):100-103.
[13] , , , [21] s , s . —
(J7. ,2003,9(4) :25-27,35. [Jl. ,2009,
[14] , . 18(4):1527-1532.
Ll .2004,10 [22] . ,
(6):599-603. (1l ,2005,21(9) ;27-32.
[15] Ll [23] [M]. ,2003.



