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Abstract: [ Objective | The research focuses on the effect of the different land use types and soil physicochemi-
cal properties on saturated hydraulic conductivity. [ Methods] The constant-hydraulic head method was used
to measure soil saturated hydraulic conductivity (K,) for different land use types in Simian Mountain of
Chongqing City. Regression analysis, correlation analysis and principle component analysis was used to
analyze the relationship between K, and soil physical factors and organic matter. [Results] The K, was the
lowest in wasteland, and the descending order was: forest land > farmland>> grassland. The K, in natural
forest was higher than that in artificial forest, and it was negative exponential declined with the increase of
the soil depth. There was a power function relationship between K, and unit weight, and K, was positively
related to soil porosity and negatively related to clay content. The increase of organic matter could improve
the K,. [ Conclusion] The unit weight, organic matter, non capillary poropsity and capillary poropsity are the
main factors that influence K,. Besides, soil mechanical composition also has some impact on K.

Keywords: different land use types; saturated hydraulic conductivity; physical factors; organic matter; Simian

Mountain
(K, )
[1]
b b ’ ’

:2014-01-12 :2014-01-23
: “ 7([2012]42); (41271300,
30900866)

(1990—), ( ), s s . E-mail:ruan537@163. com,

(1979—), ( ) s s s . E-mail:jinhua cheng@ 126.



35

. 28°31'14"—28°46'00", 106°17'22"—106°30"00",
, = . 900~1 500 m,
[3]
b o
[4]
b .
[5-8]
i ’ ’ ’ ’
el S 285 d, 13.7 °C,
i, e 8 . 31.5°TC, 1,
o [1s] —5.5C, 1522.3 mm,
o e 160. 5 mm, 5—9
e 62.17%. . 100 m.,
s 43.3 mm, 1082.7 h,
N o 5—9
64% .
16]
b Y
o ’ b A o
2
b
s 2.1
o 11
s 20 mX20 m,
, 1,
1
/a y
| (Carex siderosticta) (Aster ageratoides) (Stenoloma chusanum )
Il — — — — (Sarcopyramis nepalensis) (Hicriopteris chinensis) (Pteridium aquilinum)
1 (Zea masy)
I - - - — (Solanum melongena )
I 12 0.97 87 (Cunninghamia lanceolata) (Pinus massoniana ) (Schima argentea )
Il 12 0,75 85 (Lithocar pus glaber) (Aralia chinensis)
Il 12 0.47 68 (Osmunda cinnamomea ) (Rubus amphidasys)
1 32 0.95 80 (Castanopsis fargesii)
I 32 0.86 90 (Symplocos phyllocalyx)
Il 32 0,60 70 (Fokienia hodginsii) (Schisandra chinensis)
b b b
(20 mX20 m) . ;
3 , 1 m ; o

0—20,20—40,40—60,60—80 80—100 em 2.3
s 3 0 ST-70A ,



1 81
o (1 t(°C)
(K,): , o
_Vv. L
K"itA o (D
c H—— (ecm); V—r
(em®); t—— (s); L——
(ecm); A— (cm?),
2.4
SPSS 20. 0,
’ 1
3
3.1
0. 001 179~0. 010 533 cm/s s
[l]’ o
1, 1
2
. K,
s s (2),
s » 0—60 cm , 1 X
;60—100 cm , )
. 60— .
100 cm ,
s o s 143%,
(7] 1) 0 1)
K,=7.413 1e "% (R*=0.76) (2) s o
:KA7 (1073 Cm/S); 27 ’ 32%9
(cm) ., 14%.,2% 3%,
2, s
2 s s



82 35
3.2 0.057,0. 543 0. 002,
, 0.05,
[2.15.18] s —0. 513,
3.2.1
[19]
. 3, [1] s y
3 s . [11]
’ > 3.2.3
L , 3, . ,
| SPSS
[17] ,
[20] ’ X
° 0. 753,0. 633
° 0.637, N
[19] °
Y=5.962X"%" (R*=0.819) (3)
Y (10 "em/s); X — - ’
(g/cm®), ’
3.3
s (2]
4, 4 ,
,0—60 cm
60—100 cm .
3 ’ ’
3.2.2
SPSS s N N o

(DN



1 83
) o N o 2
s tel | 1.922, 29. 456 % ,
Y=0.100X-+1.912 (R*=0.865) 4) , 2 o 2
Y— (10 em/s); X—— , ,
(g/kg), , ,
3.4 o
o 2 ’ 1 ’ N
, , SPSS 20. 0 s > >
, > > o s
s —0. 920, ,
o 20 b b b
2 11 WK, 0
) s 0.912,
2 , o
81.655% , s
. 1 3. 444, ,
52.199%, 1 . .
52.199% . . . , . .
2
/ / / / / / /
% (geem™®)  (gekg™ % /% % % %
3. 444 52.199 1 —0.920 0.912 0. 664 0.743 —0.699 0.498 —0.189
1.922 29.456 2 0.137 —0.112 —0.182 0.086 0. 449 0. 831 —0.978
(3 s
4
(D , , ,
L ]
[1] . (M. ,2003.
’ [2] , .
(2) ,
L. .2009,29(2) :636-642.
’ [3] Wang C, Mc Keague ] A, Topp G C. Comparison of
’ N N estimated and measured horizontal ksat values[J]. Cana-
3 ’ dian Journal of Soil Science, 1985,65(4) .707-715.
° ’ [4] Kanwar R S, Rizvi H A, Ahmed M, et al. Measure-
’ ment of field-saturated hydraulic conductivity by using
° ’ Guelph and velocity permeameters[]J]. Transactions of

the ASAE, 1989,32(6):1885-1890.



84 35
(5] , , [13] ,
[yl ,2006,37(10) ; 0. ,1998,9(2):107-111.
1217-1223. [14] ,
[6] . . 0. .2000,20(5) ;11-12.
[Jl. ,1999,7(3):211-216. [15] . . .
[7] , . . 0. ,2010(11) ;78-84.
[Jl. ,2004,18(3) ; [16] . . .
53-56. LJl. , 2005, 19
[8] , (2):53-56.
L1l , 2009, [17] , . .o
7(1):13-18. 0. ,2012,43(1) :15-19.
[9] s R . [18] s .
0. ,2006,20(3) :154-157. 0. ,2011(4) :446-448.
[10] . s s [19] Carter M R. Soil quality for sustainable land manage-
LIl ment[J]. Agronomy Journal, 2002,94(1):38-47.
,2013(3) :66-68. [20] , . .o
[11] . . Lyl ,2013,33(4):
[J].2009,23(1):99-102. 302-306.
[12] s s , [21] . ) s
[JJ. ,2008,27 0Jl.
(4) :67-69. ,2004,18(3) :28-32.
( 78 )
[9] . . .o [Jl ,2010,28(32):11995-11997,
LJl. ,2002,16(2) ;129-132. 12035.
[10] , s .. [16] Giancarlo G B, Nicholas M 1. Holocene periodicity in
[Jl. ,2010.29(8) :1484-1492. North Atlantic climate and deep-ocean flow south of
[11] . , . 400 a Iceland[J]. Nature, 1999,397(6719):515-517.
[Jl. ,2010,30(2) :5-8. [17] , , ,
[12] . , . LJl. ,1999,34 (1),
[Jl. ,2009,55(2) :231-241. 12-17.
[13] , . (18] 2 [M]
LIl ,2008,28(3):71-76. ,2000:382-388.
[14] s . 120 [19] [M]. ,2000:
[I]. ,2007,21(3); 3-4.
196-200. [20] Excel [J].
[15] . , . 70 a ,1999,26(2) :196-198.



