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Table I The chemical, physical and morphological properties of soils along Nanchaliang hillside
. Cdly 1) m 2) mep3) Olsen P NO3- N NHi- N
Slope Slope Soil Depth SOC I'SN TSP o C N
position ( % types (cm) < 0(' %l)mm (g/ kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (me/ke)
0 25 30. 4 9.7 1.07 0.65 1.2 6.2 5.4 9.1
25 50 25.0 3.9 0.47 0.57 4.2 4.4 5.0 8.4
Rusty
Summit 2 dark 50 70 26. 1 3.7 0.42 0.59 1.1 4.3 5.7 8.7
2439 m foessial =70 100 27.6 2.4 0.28  0.59 2.6 3.5 4.7 8.5
100 130 28. 1 2.5 0.26 0.59 0.6 3.3 4.5 9.6
0 30 27.8 5.2 0. 63 0. 60 9.7 6.9 5.2 8.2
20 Rusty 30 60 24.9 2.8 0.35 0.58 0.5 5.0 5.5 8.1
Backslope dark
Sa00 s, 60 100 251 3.0 0.36 0.63 0.2 4.5 5.0 8.4
100 150 27.2 2.0 0.21 0. 60 0.9 4.2 4.7 9.7
0 30 34.1 13.2 1. 14 0.89 7.1 5.4 6.6 11.6
Rust 30 60 33.7 11.1 0.92 0.82 2.3 4.1 5.4 12.1
sty
Footslope 3 dark 60 100 35.9 11.7 0.93 0. 84 5.5 7.3 7.2 12.5
2300m foessial 150 150 37.0 10.2 0.82 0.85 13.0 4.7 6.6 12.4
150 36.6 10.3 0.87 0. 84 18.2 6.0 6.9 11.8
0 50 25.2 1.7 0.24 0.59 0.2 7.1 5.2 7.2
Footslope 2 Orthic
2300 m sierozem 50 100 26.2 2.5 0.32 0.63 5.0 6.8 6.1 7.8
0 50 25.1 3.9 0.48 0.54 2.2 5.2 6.8 8.1
Back slope 35 Orthic
2400 m sierozem 50 100 25.1 3.2 0.26 0.54 0.8 3.4 6.0 12.5
29. 0% 5.7%x 0.56=% 0. 66+ 4.2+ 5 1% 5.7% 9.7%
Mean =+=Std 4.4 4.0 0.32 0.12 5.0 1.3 0.9 1.9
Note: 1) soil organic carbon; 2) total soil N; 3) total soil P.
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Table 2 Effects of landform and vegetation on soil nutrients distribution in Zhonglianchuan wat ershed
Olsen- P NO3- N NHi- N % A
Slope Vesetations soC T SN TSP (g/ke) (mg/kg) (me/ke) SMBC"  SMBN?
position egetations (gl kg) (%) (%) e’ XE merxe mekE)  (mg/kg) (mg/kg)
+ + )
Summit  Stipa bungeana + A neur ol idium 5 s 0.141  0.064 2.3 5.0 6.3 236.3 10.3
dasystachys Nevski- + H eter @ app us
altaicus (Willd.) Novopokr-
Spring wheat 5.2 0. 063 0. 060 1.9 6.9 5.2 84.9 5.7
22 22-year alfalfa 8.3 0. 094 0. 065 3.3 5.8 6.2 247.2 10.6
Northern
backslope Pea 5.5 0. 096 0. 058 6.7 9.1 5.7 97.9 4.8
Potato 3.9 0. 044 0. 060 6.8 2.8 4.1 67.1 2.3
1 l-year alfalfa 9.4 0. 105 0. 070 9.2 6.7 5.6 79.0 6.4
Northern
footslope Spring w heat 8.3 0. 096 0.072 7.7 1.7 5.9 104.9 6.7
Corn 8.6 0. 098 0.073 14.0 25.9 6.9 69.9 5.2
Millet straw 9.4 0. 105 0.070 9.2 4.2 5.3 76.6 5.6
+
Southern Stip a breviflora + 9.7 0.114 0. 066 1.1 4.3 5.6 232.1 11.8
backslope A rtemisia f rigida
Southern . Lo 8.4 0. 089 0. 053 2.2 6.4 6.2 249.0 14.3
Caragana korshinskii
backslope
Note: 1) soil microbial biomass carbon; 2) soil microbial biomass nitrogen; 3) 7 . T-year uncultivated set-aside land-
chemistry of C, N, and P in a soil catena of the shortgrass
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Soil nutrients distribution and its relation to landform and
vegetation at small watershed in semiarid area
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Abstract: The study was conducted to investigate soil nutrients distribution and its relation to land-
form and vegetation along summit to toeslope transection at the small watershed of Zhonglianchuan in the
semiarid hilly region of Loess Plateau. T he results showed that both soil nutrients and available fractions
were significantly low across the watershed. Under the condition of cultivation, soil organic carbon
(SOC), total soil nitrogen (TSN), total soil phosphorus (TSP), Olsen, and nitrate N in the 0 20 ¢m
depth were low at slopeback and summit, and enriched at toeslope due to soil losses. The distribution of
soil nutrients could be put in order as: slopeback < summit < toeslope. SOC and TSN in the 0 20 cm
depth were increased significantly when the cropland was converted into grassland. Herbaceous plants
caused more accumulation of soil nutrients than shrubby plants.
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