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Table 2 Correlation analysis of soil water content between different soil profile layers in simulated gravel-sand mulched field
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0~1 cm 1~2 cm 2~4 cm 4~20 cm
1
0~1 cm 0.632* 1
1~2 cm 0.618* 0.629%* 1
2~4 cm 0.561* 0.628* 0. 642** 1
4~20 cm 0.325 0.589* 0.811** 0. 854 ** 1
0~1 cm 1~2 cm 2~4 cm 4~20 cm
1
0~1 cm —0.456* 1
1~2 cm —0. 356 0. 708** 1
2~4 cm 0.021 0. 386 0.531* 1
4~20 cm —0. 240 —0. 249 0.093 0.520%* 1
roE 0. 05 0. 01 .
A AP REAR R B Al 6 ot S5 C: Ak ARG
LAk % KB/ % TR /%
0 5 10 15 0 5 10 15 20 25 0 5 10 15 20
T 1 0 T 1 0 T T 1
2+ 4
——CK -
£ | <03cm
:H“," —a&—(3-1cm 4r il i
g —%—1-2cm
E —%—2-4dcm 6 F 6 F
= & d-Hem
—+—6-8cm g | —»—Ilem s L
—=—>=8cm
10 10
12 L 12 L

5
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, 0. 451 . U3 , 1 23
(P< O. 01)9 0 g Cm73 sU2 U4 1. 24
0. 262(P<C0. 05), gecm ® 133 g+ cm ?, Ul
“ ” s U5 s Ul
, 5C , , s o
(a6] X
s 0. 548 (P < s
0.0, s ,
2.3 ' '
2008 5 , 1 06~1. 45

. ,Ul~U5, gecm ’ . ,



703

., Al

> > > o A2.A3
A4 s
> > ,
2.4

2008 5
17. 01%~25. 57% ,
U3>u2>U4>U0U5>Ul,
3

5 N .
6’\"12 a D) ’
9cm o
6 a . ~
(References) :
[1] , . . [J].
,2008,(2) :29—31.
[2]
[D]. : ,

2006.
[3] . .

[Jl. .2003,23(3):300—305.

(4] . ; .

[5]

[6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[J]. ,2006,26(5) ;820 —825.
Xie Z K,Wang Y J,Wei X H,et al. Impacts of a gravel-sand
mulch and supplemental drip irrigation on watermelon (Cit—
rullus lanatus [ Thunb. ] Mats. & Nakai) root distribution
and yield[ ]J]. Soil and Tillage Research,2006,89(1) ;35—44.
L1 +2001,32(5):220—221.
Nachtergaele J,Poesen ] W, Van wesemael B. Gravel mulching
in vineyards of southern Switzerland[ J]. Soil and Tillage Re-
search,1998,46.51—59.
William J G,McColl R W, Xie F. Sandy fields traditional farm-
ing for water conservation in China[ J]. Journal of Soil and
Water Conservation,1993,48.:474—477.
Li X Y. Soil and water accumulation by gravel-sand mulches in
western loess plateau of northwest China [ C]//12th 1SCO
Conference Proceedings,2002:192—197.
Li X Y.Xie Z K, Yan X K. Runoff characteristics of artificial
catchment materials for rainwater harvesting in the semiarid
regions of China[ J]. Agricultural Water Management, 2004 ,
65(3):211—224.
Li X Y. Gravel-sand mulch for soil and water conservation in
the semiarid loess region of northwest China[J]. Catena,
2003,52:105—127.
Li X Y. Soil and water conservation in arid and semiarid areas:
The Chinese experience [ J]. Annals of Arid Zone, 2000, 39
(4):377—393.
Xie Z K,Wang Y J,Jiang W L,et al. Evaporation and evapo-
transpiration in a watermelon field mulched with gravel of dif-
ferent size in northwest China[ J]. Agricultural Water Man-
agement,2006,81.:173—184.
Tsutomu Yamanaka, Mitsuhiro Inoue, Ichirow Kaihotsu.
Effect of gravel mulch on water vapor transfer above and be-
low the soil surface [J]. Agricultural Water Management,
2004,67:145—155.
Perez F L. The influence of surface volcaniclastic layers from
Haleakala (Maui, Hawaii) on soil water conservation[ J]. Ca-
tena,2000,38:301—332.
Moeyersons J,Nyssen J,Poesen J,et al. On the origin of rock
fragment mulches on Vertisols: A case study from the Ethiopi-
an highlands[J]. Geomorphology,2006,76:411—429.
Li X Y,Shi P J,Liu L Y,et al. Influence of pebble size and
cover on rainfall interception by gravel mulch[ J]. Journal of
Hydrology,2005,312.:70—78.
Li X Y,Liu L Y.Gong J D. Influence of pebble mulch on soil
erosion by wind and trapping capacity for windblown sediment
[J]. Soil and Tillage Research,2001,59:137—142.
Li X Y. Effect of gravel-sand mulches on dew deposition in the
semiarid region of China[]J]. Journal of Hydrology,2002. 260 .
151—160.

’ ’ ’

[I]. ,2005,25(3) :433—436



704 32

[1]. ,2003,23(4) :459—463. Management,2001,50:173—183.
[22] s s .. [30] Li X Y.,Gong ] D. Effect of different ridge: Furrow ratios and
[J]. ,2008,24(7) ;25— 28. supplemental irrigation on crop production in ridge and furrow
[23] , , . rainfall harvesting system with mulches[ J]. Agricultural Wa-
(1] ,2011,29(1):96—101. ter Management,2002,54:243—254.
[24] s , .o [31] Wang Y J,Xie Z K,Malhi S S,et al. Effect of rainfall harves-
[J]. ,2012,32(2) :351—358. ting and mulching technologies on water use efficiency and
[25] s . [Jl. crop yield in the semi-arid Loess Plateau, Chinal[ J]. Agricul-
,1995,13(1) :41—45. tural Water Management,2009,96:374 —382.
[26] . . .o [32] LiX Y,Liu LY. Effect of gravel mulch on aeolian dust acculu-
(1] ,2009,15(5):125—127. lation in the semiarid region of northwest China[ J]. Soil and
[27] Wang Y J,Xie Z K,Li F M, et al. The effect of supplemental Tillage Research,2003,70.73—81.
irrigation on watermelon ( Citrullus lanatus) production in [33] R R .o [J7.
gravelsand mulched fields in the Loess Plateau of northwest ( ),2009,30(2):180—182.
China[ J]. Agricultural Water Management,2004,69:29—41. [34] s , s
[28] LiX Y.Gong ] D,Wei X H. In-situ rainwater harvesting and [Jl. ,1999,19(1) :60—62.
gravel mulch combination for corn production in the dry semi- [35] . s s
arid region of China[J]. Journal of Arid environment, 2000, [J]. ,2010,30(2) :388—393.
46.371—382. [36]
[29] LiX Y,Gong J D,Gao Q Z,et al. Incroporation of ridge and [D]. : ,2004.
furrow method of rainfall harvesting with mulching for crop [37] . [Jl.
production under semiarid conditions[ J]. Agricultural Water ,1991(1):37—45.

Soil Profile Structure and Moisture Character of Gravel-Sand
Mulched Field in Arid and Semiarid Area of China

PANG Lei"*?, XIAO Hong-lang®, LU Jian-long', ZHOU Mao-xian*, XIE Zhong-kui’,

LI Cai-zhi*, ZHAO Liang-ju*, CHAI Shou-xi', CHANG Lei', REN Juan®
(1 .Gansu Agricultural University Agronomy Department , Lanzhou , Gansu 730070 , China ;2 .Cold and Arid Regions En-

vironmental and Engineering Research Institute , Chinese Academy of sciences, Lanzhou 730000 , China ;3 .Gansu Provin-

cial Key Laboratory of Aridland Crop Science ,» Gansu Agricultural University , Lanzhou 730070 , China)

Abstract: Soil profile, soil moisture content (SMC), soil bulk density and soil water holding capacity both of
in—using gravel-sand mulched field (GSMF ) and abandoned GSMF in arid and semiarid area were determined
to study soil profile structure and soil moisture characters of the GSMF. The effects of different gravel-sand
mulching conditions on SMC were also studied through GSMF simulating experiment. The profile of GSMF
has five layers, they are gravel-sand mixed layer, soil and gravel-sand mixed layer, roots dense layer, eluvi-
ating layer and calcium accumulation layer, respectively. Gravel-sand mulching can increase SMC signifi-
cantly, and makes the eluviating layer deeper. The soil moisture condition in the GSMF which has full soil
profile is better than in the GSMF which hasn’t full soil profile. The SMC in upper soil layer is influenced
significantly by deeper soil layer. The thickness of 9 cm and the small diameter of gravel-sand can help SMC
accumulation. The SMC was the lowest in the first year after gravelsand mulching, and then it increased
slowly with the mulching duration increased. During the mulching year from the sixth to twelfth, the SMC
reached the highest level, and then it decreased slowly with the mulching duration increased. When the
mulching time is at the sixth year, the soil bulk density reached the lowest, and the water holding capacity
reached the highest level, then with the gravelsand mulching duration increased, the soil bulk density in-
creased and the water holding capacity decreased slowly.

Keywords: gravel-sand mulched field ; profile structure; soil moisture; bulk density; water holding capacity



