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Tab. 1 Description of the sample plots
(@) (G (m) )
( ) 27 0.5 0
29 0.3 15
31 20~25 0.8 80
31 25~30 0.4 90
29 20 1.2 80
26 30 4.1 70
2
Tab. 2 Soil bulk density of different vegetation types
(cm) (g/m*) (g/m*) (g/m*) (g/m?*) (g/m*) (g/m*)
0~20 1.1 1. 16 0. 94 0. 97 1.03 1.01
20~40 1. 24 1.16 0.99 1. 04 1.08 1. 14
40~60 1. 18 1.08 1. 00 1. 04 1.13 1. 14
60~80 1.17 1.21 1.13 1.12 1. 14 1.15
80~100 1. 15 1. 14 1. 15 1. 14 1. 14 1.13
3
Tab.3 Contents of soil organic matter of different vegetation types
(cm) (€79) (¢ZD) %) 0 ) )
0~20 0. 94 1. 16 1.92 1.78 1.52 1. 41
20~40 0.45 0. 60 0.58 0.63 0. 65 1.02
40~60 0.42 0. 37 0.41 0. 50 0.53 0.35
60~80 0. 25 0.22 0. 25 0. 31 0.41 0. 30

80~100 0. 27 0. 24 0. 22 0. 28 0. 30 0.32
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Tab. 4 Comparison of soil moisture under different vegetation types
(m) %) (ZD) (¢79) %) %) (€79)
0~1 5.0 5.8 5.7 5.9 6.7 5.2
1~9.9 10. 6 10. 2 10.0 9.0 7.6 8.1
0~9.9 9.8 9.5 9.3 8.5 7.4 7.7
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Fig. 1 Soil moisture of different vegetation types along 0~9. 9 m soil profile
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Tab. 5 The soil layers of different soil water availability and corresponding relative soil moisture

(m) %) (m) (%)

0~1.0 26. 4 1.0~9.9 51.2

0~2.0 28.3 2.0~9.9 51.7

0~3.3 30. 4 3.3~9.9 54.8

0~3.6 26. 1 3.6~9.9 51.4

0~5.6 29.2 5.6~9.9 44.7

0~4.2 27.3 1.2~9.9 44. 9

5 , 6 ~ , , Im,
2m, 3. 3m 3. 6m, 5. 6m,

4.2m, ~ , 26 9% ~30%



118 24

° ’ N N ’ 51%’\’
55% o 50%
R 2m wul 2m R
e . 10
[21.37] S~ ,
4
N R o , Im
° 411’1 ) )
o 4m ’ N N ’
o N 4m s
9.9m,
~ Im 2m ,
7 ~ 3.6m 3. 3m;
~ 5. 6m 4. 2m,

[ 1] Robert G, Kremer E, Raymond H J. et al. Simulating vegetational and hydrologic responses to natural climatic
variation and GCM-predicted climate change in a semi-arid ecosystem in Washington, U. S. A.. Journal of Arid

Environments, 1996, 33. 23~38.

[2] ) ) . . ,21(1) :54~60.
[3] .o . ,2000,12(2) : 141~ 147.
[4] . 80 . , 1994,13(4):90~97.

[ 5] Grason R B, Western A W, Chiew F H S. Preferred states in spatial soil moisture patterns: local and nonlocal
controls. Water Resources Research, 1997, 33:2897~2908.

[6] . . ,1985,4(2) :1~9.

[ 7] Roelerk M, Maarten C B, Frank V L, Reinier HilleRisLambers. Self-organization of vegetation in arid ecosys-
tems. The American Naturalist, 2002, 160(4):524~530.

[ 8] Bromley J Brouwer, Barker A P, Gaze S R, et al. The role of surface water distribution in an area of patterned
vegetation in a semi-arid environment, south-west Niger. Journal of Hydrolodry, 1997,198.1~29.

[ 9] Klausmeier C D. Regular and irregular patterns in semiarid vegetation. Science(Washington D. C. ), 1999, 284.



119

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

[23]
[24]
[25]

[26]

[27]

[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]

1826~1828.
Kelly R D, Jose M F. The impact of a novel invasive species, Orbea variegata ( African carrion {flower),on the
chenopod shrublands of South Australia. Journal of Arid Environments, 1999, 41. 37~48.
Congbin Fu. Potential impacts of human-induced land cover change on East Asia monsoon. Global and Planetary
Change, 2003, 37. 219~229.
Pratap N, Singh R K, Sindhwal N S, ez al. Water balance and water use efficiency of different land uses in west-
ern Himalayan valley region. Agricultural Water Management, 1998, 37. 225~240.
Weaver J E, Zink E. Length of life of roots of ten species of perennial range and pasture grasses. Plant physiolo-
gy, 1945, 21.201~217.
Wiggans C C. The effect of orchard plants on subsoil moisture. Proceedings of American Society of Horticultural
Science, 1936, 33: 103~107.
Proebsting EL. Root distribution of some deciduous fruit trees in a California orchard. Proceedings of American
Society of Horticultural Science, 1943, 43: 1~4.
Sommer R, Denich M, Vlek P L. G. Carbon storage and root penetration in deep soils under small-farmer and-use
systems in the Eastern Amazon Region. Brazil Plant Soil, 2000, 219:231~241.
White D A, Dunin F X, Turner N C, et al. Water use by contour-planted belts of trees comprised of four Eucalyp-
tus species. Agricultural Water Management, 2002,53 (1~3). 133~152.
Latta R A, Cocks P S, Matthews C. Lucerne pastures to sustain agricultural production in southwestern Austral-
ia. Agricultural Water Management, 2002,53 (1~3): 99~109.
Rolf Sommer, Horst Folster, Konrad Vielhauer, et al. Deep soil water dynamics and depletion by secondary vege-
tation in the Eastern Amazon. Soil Science Society of America Journal,2003, 67(6):1672~1689.
Gyenge ] E, Fernaandez M E, Schlichter T M. Water relations of ponderosa pines in Patagonia Argentina; impli-
cations for local water resources and individual growth. Trees-structure and Function, 2003, 17(5); 417~423.

s . . . ,2003,23(9) :1944~1950.
Timbal B, Power S, Colman R, ez al. Does soil moisture influence climate variability and predictability over Aus-

tralia? Journal of Climate, 2002,15(10): 1230~1238.

s . . ,1999,5(4) :39~44.
s . . : 51992, 241~243.
s .. . ,2002,17(3):339
~334.
s s s . . ,2002,16
(4):25~29.
) , . — I

,2000,7(2) :119~123.
,1999,19(5) :26~31.
( ). : ,1955. 320~356.
, 1983,3(2):91~101.
s s s PR . : ,1996. 121~122.
PR . : ,1985. 191~400.
,1999. 107~108.

s PR . : ,1996. 5~7.

s . . : , 2000. 49~115.

s . . ,1998,5(1):109~118.

s . . ,1999,3(1):166~178.



120 24

Effects of natural shrub of Caragana opulens Kom.
on soil moisture in a semiarid area on the Loess Plateau

WANG Zhi-giang, LIU Bao-yuan, WANG Xiao-lan
(School of Geography, Beijing Normal University, Beijing 100875, China)

Abstract; This study has chosen the shrubs of Caragana opulens Kom. , a natural zonal
vegetation in the semiarid area on northwest Loess Plateau, and compared its soil moisture
from 0~ 9. 9m to those of re-vegetated shrubs of C. korshinskii Kom. , re-vegetated al-
mond forest, natural grassland (protected) dominated by Stipa breviflora, intensively
grazed grassland and continuous cropland. Soil moistures were measured at the depth over
3m with an interval of 0. 2m beneath and with an interval of 0. 3m. The purpose was to
testify the hypothesis that the zonal natural shrub vegetation consumes less soil water than
re-vegetated shrub and forest vegetations.

The results show that the soil moisture of natural shrub of C.opulens Kom. was
largely higher than those of re-vegetated shrub of C. Korshinskii Kom. and almond forest
beneath 1m in soil profile, close to those of intensively grazed grassland and cropland,but
slightly lower than cropland. The average soil moisture in 0~9. 9m soil profiles of natural
shrub of C. opulens, re-vegetated shrub of C. korshinskii, re-vegetated almond forest, nat-
ural grassland, intensively grazed grassland and cropland were 9.5%., 7.4%, 7.7%,
8.5%, 9.3% and 9. 8%, respectively. and the average soil water moisture from 1~9. 9m
are 10.2%, 7.6%, 8.1%, 9.0%, 10.6% and 10. 0% respectively. The soil moisture of
natural shrub land of C. opulens was higher than the soil moisture of natural grassland be-
tween the soil layer of 0~4m, but beneath 4m, their soil moistures were essentially the
same. All vegetation types have resulted in a continuous dry soil layer within which the
soil moistures were hard or unavailable to vegetation. The thickness of hard or unavailable
water moisture layers of natural shrub of C. opulens , re-vegetated shrub of C. korshinskii,
re-vegetated almond forest, natural grassland, intensively grazed grassland and cropland
were 2, 5.6, 4.2, 3.6, 3.3 and 1. Om, respectively. According to previous studies, the
layer of unavailable soil moisture above 2m in soil profile is rechargeable by annual precipi-
tation in the study area, but it hardly can be recharged by precipitation for unavailable soil
water layers beneath 2m. From this initial study, we concluded that the natural shrubs of
C. opulens consumes less soil water than re-vegetated shrubs of C. korshinskii, re-vegeta-
ted almond forest, underlining the importance of the role of zonal vegetation in the vegeta-
tion reconstruction in the study area.

Key words: Loess Plateau; semiarid area; natural shrub of Caragana opulens Kom. ;

soil moisture



