25 8 Vol. 25,No. 8

2005 8 ACTA ECOLOGICA SINICA Aug. ,2005
1 1 1 1.2
° ° °
(1. s s 1008753
2. s 100093)
, (*973”) R
. (D . . (2 .
. . (D
) N ‘(D .
o b o@ .
.15° . N6
. @D , \ C >159)
( <15°), (@ . : N
. 5 (4) - o
:1000-0933(2005)08-2010-09 :Q948.113 A

The soil properties along landscape heterogeneity on different scales in

Huangfuchuan Watershed
ZHAQO Hai-Xia' ,LI Bo' , LIU Ying-Huil ., ZHANG Xin-Shi'"? (1. China Ecological Capital Assessment Research Center

College of Resources Science. Beijing Normal University Beijing 100875, Chinas 2. Laboratory of Quantitative Vegetation Ecology Institute of
Botany, Chinese Academy of Sciences,Beijing 100093,China). Acta Ecologica Sinica,2005,25(8):2010~2018.

Abstract: Huangfuchuan Watershed,one of the five important paradigm sites of the project of State Key Basic Research and
Development Plan of China,as the transitional area of Loess Plateau and Erdos Plateau,located in the middle part of North
Farming-pastoral Zone in China.

On region scale,according to material types from underlying rock’s erosion (Pisha sandy rock,loess soil and wind sandy
soil) ,physiognomy conditions and soil erosion intensity ,the whole watershed were divided into three regions:hilly gullied loess
region.,wind sandy hilly gullied loess region and Pisha sandy rock hilly gullied region.

Five transects of several typical small watersheds were investigated in three different regions. Topography, soil and
vegetation data on transects were collected and sample analyzed. Though the statistical methods of average comparison,One-
Way ANOVA and test of LSD.Duncan,soil properties in Huangfuchuan Watershed were analyzed on region,small watershed

and small topography scale. Landscape ecology system of Huangfuchuan Watershed is constructed,which consists of region -
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small watershed- small topography.

The results of research show:

(1)As a whole,soil nutrient content in this study area is low,soil texture is rough,and soil is alkalescent.

(2)There are great differences in soil properties among the watersheds of three different geologic-landform regions. Soil
nutrients and texture of small watersheds in hilly gullied loess region are better than those in wind sandy hilly gullied loess
region and Pisha sandy rock hilly gullied region,which are suitable for farming.

(3)On small topography scale,soil properties are correlated with hill aspect,slope,position and land use:

(D With the decrease of the degree exposing to sun,soil nutrient content increases. There is significant difference between
soil organic matter of shady slopes and sunny slopes. Soil nutrient content and clay content of shady slope all are the highest.,
while pH is low. Most of soil texture type of shady slope are loam soil. Soil nutrients of valley lands are higher, but soil
textures are sandy.

@) Soil particle composition is related with hill slope and the intensity of soil erosion. When the hill slope degree is less
than 15°,the small size particle of soil are loss and clay and silt content of soil are low. When hill slope degree is more than 25°,
sand content sharply decreases while silt content is high comparatively. 15° is a critical value for erosion changing, it is
reasonable for 15° as a slope degree standard of Returning Farmland to Forest and Pasture in this area.

3 Slope degree increases with the fall of hill position in this area,and middle slope,where soil erosion is severe,is the
dividing line for slope and ravine. Soil nutrients content approximately decrease with the fall of hill position. In middle slope,
as its serious erosion,soil nutrient content and clay content is the lowest. Because of erosion and deposit,Soil nutrient content
and pH of lower slope is higher and sand content of valley flatland is the highest.

@ Comprehensively considering small topography condition, landscape ecotope type can be classified to soil nutrient
enrichment area in valley flatland,soil nutrient losses area in middle and foot slope (slope degree >>15°) ,upper gentle sloping
land conservation area. According to slope aspect,slope can be classified into shady and semi-shady aspect sub-area,sunny and
semi-sunny aspect sub-area.

®) On the small topography scale,land use type is the important factor affecting soil properties. Soil nutrient accumulation
in woodland is high and soil structure is good. Because of being overgrazed and sand accumulating,soil nutrient content and
clay content of shrub land is the lowest,sand content is the highest. Soil nutrient of grassland is poor. Because of fertilizing and
improving soils,soil nutrient content of cropland and orchard land is higher than fallow land. The difference of soil properties
between cultivated land and non-cultivated land is not significant which shows soil nutrient of cultivated land is low and
production is poor in research area.

(4) Based on the research of soil properties along landscape heterogeneity on different scales, the construction of the
Optimized Eco-productive Paradigms in this kind of areas was discussed. There are different landscape spatial patterns in
different geologic-landform regions. Landscape spatial patterns of small watershed in hilly gullied loess region were got.

Key words :region; small watershed; small topography; scale; land use; soil properties
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Table 2 Soil properties for different soil types in research area
pH
Soil type SOM (g/kg) TN(g/kg) (CaCly) SC(%) SiC(%) CC%)
Chestnut soil 5.81a 0. 315a 9.12a 62. 3b 18. 6a 19. la
Loess soil 6. 22a 0. 315a 9. 14a 56. 2b 25. 2a 18. 6a
Aeolian sandy soil 3.92a 0. 208a 9.22a 83. 0a 4.2b 12.8b
F F value 1. 845 1.474 0. 980 8.512** 7.176" 8.331"*
(p<<0. 05,Duncan ),n=235 Values in each column with the same letter are

not significantly (p<C0. 05,Duncantest) different among soil types.,n=35
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Table 3 Comparison of averages on soil properties for four aspects
SOM TN pH SC SiC CcC
Aspect (g/kg) (g/kg) (CaCly) % (CZP) (CZP)
sunny 4.56b 0. 248a 9. 20a 66. 6a 15. 9b 17.5a
semi-sunny 5. 62ab 0. 303a 9.10a 72.7a 10. 3b 16. 9a
shady 7.72a 0. 375a 9.11a 43.3b 35. 9a 20. 8a
Valley flatland 5. 84ab 0. 292a 9.18a 66. 9a 14. 4b 18. 7a
F  F value 2.282 1. 058 0.931 7.192* 9.237** 1. 220

(»<<0. 05,Duncan

not significantly (p<C0. 05,Duncantest) different among soil types.n=239

),n=39 Values in each column with the same letter are

4.1.2 (pearson )
(r=—0.42,n=40), (r=0.51,n=40), 3 :0~5°,6~15°,16~35°(25°
) ,16~35° C 4,
, ) ) 1.1~1.6 o
15° s s H
6~10° o 150 s ’ 3 250
[10.20]
b b b b o
o (15° ) ,15° o 2000~2002
15~20°  60%,20° 30% . ,15° 10%.
4
Table 4 Comparison of averages on soil properties for different slopes
) pH
Slope degree SOM (g/kg) TN (g/kg) (CaCly) SC(%) SiC(%) CC%)
0~5(1) 5. 89a 0. 336a 9. 09a 66. Oa 15. 2b 18. 7a
6~10 3.40 0.173 9.25 85.9 2.8 11.4
11~15 5.84 0. 289 9.18 66.7 14.4 19.0
6~15(2) 5.23a 0. 260a 9. 20a 71.5a 11. 5b 17. 1a
16~25 4.20 0. 220 9.22 62. 6 21.9 15.5
26~35 7.37 0. 326 9.11 36.0 43.3 20.7
16~35(3) 5. 3% 0. 260a 9.18a 52. 6b 29. 9a 17. 5a
F  F value 0.258 1. 250 1.598 4.417~ 7.709* " 0.590

(»<<0. 05,Duncan

not significantly (p<C0. 05,Duncantest) different among soil types,n=40
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Table 5 Comparison of averages on soil properties for different land use types
. pH - . N
Land use type SOM (g/kg) TN(g/kg) SC(%) SiC(%) CC(¥%)
Cropland 6.70 0. 347 9. 06 63.3 18.0 18.7
Fallow land 4. 05 0.182 9.22 61.7 19.2 19.1
Orchard 4. 70 0.288 9.23 70.7 12.9 16. 4
Cultivated land 5. 67ab 0. 300a 9. 13ab 64. 6b 17. 1ab 18. 3a
Woodland 7.25a 0. 338a 9.02b 59. 3b 21. 8a 18. 9a
Shrub land 3.62b 0.221a 9. 26a 79. 6a 6. 3b 14. 1b
Grassland 4.92b 0. 283a 9. 24a 62. 9b 18. 2a 18. 9a
Non-cultivated land 5.49 0. 290 9.16 65. 8 16.5 17.7

(p<<0. 05,Duncan

not significantly (p<C0. 05.Duncantest) different among soil types.n=40
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