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The distribution of soil nutrients on sloping land in the gully region watershed of

the Loess Plateau
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Abstract The deterioration of soil quality and the decline in productivity on sloping land are the main factors that limit the
revegetation of the Loess Plateau. However these two factors largely depend on soil nutrient status. The purpose of this
study was to investigate the distribution of soil nutrients on sloping land located in the gully region of the Loess Plateau. The
results showed that the soil nutrient content generally decreased with soil depth. Among the soil nutrients soil organic
carbon and total nitrogen decreased most compared with nitrate nitrogen ammonium nitrogen and total phosphorus. In

addition the variation of soil organic carbon and total nitrogen was greater compared to the variation of ammonium nitrogen
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and total phosphorus among different soil layers. The amount of 0. 005 —0. 05 mm soil particles increased with soil depth

but the amount of 0.05 —1 mm soil particles decreased with depth. There was little change in the content of 0.05 -1 mm
and 0.005 —0.05 mm particles in 0 —60 cm layer soils but there was a large change in the <0.005 mm particles in the
0 —40 cm layer soils. Soil organic carbon total nitrogen total phosphorus and <0.005 mm soil particles all increased as
the distance from the top of the slope increased. Furthermore soil properties were closely related with the length and
gradient of the slope. Specifically variation in the soil nutrient content of sloping land increased as the length and gradient
of the slope increased. For long and gentle slopes the middle and lower positions of the slope tended to be enriched in
nutrients and <0.005 mm soil particles however for short and steep slopes the nutrients and <0.005 mm soil particles
tended to be transported away from the slope. As the gradient of the slope increased soil erosion and sediment deposition
became the predominant factors controlling nutrient distribution in the soil profile at different points along the slope. Slope
gradient also affected the depth of carbon and nitrogen loss from the upper positions on the slope. In contrast the
distribution of total soil phosphorus in the soil profile was only slightly related with slope gradient. The results in this study

recommed that the length and gradient of the slope should be considered in the soil nutrients management on sloping land.

Key Words the Loess Plateau gully region sloping land soil nutrients particle fraction
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Table 1 Conditions of the studied slopes
* ° m cm
Number of slope Vegetation Angle of slope Slope length Soil type Aliitude
Stipa bungeana Trin. A. cristatam L.
1# Gaertn Crypsis aculeate Ait. 18.0 42 Cultivated 1058 ~ 1071
Lespedeza bicolor Turcz. loessial soils
Stipa bungeana Trin. Medicago sativa
2# L. Euphorbia pekinensis Rupr. 12.6 87 Cultivated 1071 ~ 1110
Lespedeza bicolor Turcz. loessial soils
Robinia pseudoacacia L. Crypsis
3# aculeate Ait. P. flaccidum Griseb 27.3 97 Cultivated 1094 ~ 1139
Lespedeza bicolor Turcz. loessial soils
Robinia pseudoacacia L. Crypsis
4* aculeate Ait. Artemisia capillaris Thunb. 31.2 108 Cultivated 1079 ~ 1135
A. cristatam L. Gaertn. loessial soils
Stipa bungeana Trin. Crypsis
culeate Ait. . ifolius L.
5 aculeate At R parvifolius L. 2.2 54 Cultivated 1082 ~ 1102
Vitis amurensis Rupr Artemisia capillaris . .
. loessial soils
Thunb. Lespedeza bicolor Turcz.
® the same below
1.3
1 mol L™
KCl AutoAnalyzer3 - Masterixer2000
1.4
SAS
2.1

2
0~20cm 8.6gkg™" 0.9 gkg™ 40 ~60cm  4.3gkg™" 0.5 gkg™
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Table 2 Soil nutrients contents and particle fraction in sloping land
Particle fraction %
Soil depth Total N NO;-N NH,-N Organic Total P 0.005 ~ 0.05 ~
cm g kgil mg kg_] mg kg_l C g kgil g kgil <0005 mm 0.05mm Imm
0 ~20 0.9 2.1 7.4 8.6 0.54 11.3 70.7 17.7
Mean Std. Dev. 2.6 1.1 1.0 2.6 0.05 5.7 4.8 2.7
Range 0.4~1.5 1.0~6.6 4.3~9.0 4.0~14.60.50~0.60 7.3 ~28.4 56.1~75.4 13.0 ~22.9
CV % 28.6 51.6 13.7 29.8 9.23 50.5 6.8 15.0
20 ~40 0.7 2.2 7.3 6.1 0.54 12.7 71.5 15.9
Mean Std. Dev. 0.2 0.7 0.5 1.8 0.03 8.1 6.0 2.9
Range 0.4~1.2 1.6~3.6 6.6~8.3 4.0~11.30.49~0.60 7.8~30.4 59.5~76.9 9.6 ~19.9
CV % 29.1 33.1 6.8 30.2 5.73 63.5 8.4 18.5
40 ~60 0.5 1.8 7.1 4.3 0.52 9.1 75.9 15.1
Mean Std. Dev. 0.1 0.4 0.6 1.3 0.03 1.1 1.6 2.4
Range 0.3~0.8 1.4~2.8 6.1~8.1 3.0~7.3 0.47~0.57 6.6~10.3 73.8~78.9 11.6 ~19.3
CV % 30.5 23.7 9.1 30.4 4.78 11.6 2.1 15.5
5 <0.005 mm 0 ~40 cm 50.5% 63.5% 40 ~ 60
cm 0.005 ~0.05 mm 0.05~1 mm
2.1% ~8.4% 15.0% ~18.5% 0.005 ~0.05 mm 0.05 ~1 mm
16 17 5
18 19
20 ~22
23~25
2.2
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Table 3 Variability of soil nutrients in sloping land

Particle fraction %

Sl Total N NO;-N NH,-N O ic C Total P
e Liem Oa-l ’ -1 ) -1 lrganl—[’l Oa—l <0.005 mm 0.005 ~ 0.05 ~
No. g kg mg kg mg kg g kg g kg ’ 0.05mm Imm
14 1.22 1.67 7.81 11.48 0.56 14.54 67.52 17.91
Mean Std. Dev. 0.17 0.36 0.53 1.63 0.02 8.17 6.71 2.07
CV % 13.57 21.80 6.75 14.21 3.78 56.15 9.93 11.57
i 0.72 2.01 7.17 6.34 0.53 12.61 72.54 14.85
Mean Std. Dev. 0.08 0.33 0.37 0.50 0.02 5.47 4.79 0.88
CV % 10.94 16. 66 5.10 7.96 3.41 43.39 6.60 5.89
34 0.82 1.56 7.25 7.80 0.51 11.94 70. 44 16.17
Mean Std. Dev. 0.18 0.35 0.46 1.74 0.02 6.76 5.91 1.38
CV % 21.83 22.81 6.39 22.35 4.25 56.62 8.39 8.54
" 0.74 3.55 7.82 6.90 0.54 8.23 72.45 19.54
Mean Std. Dev. 0.21 1.74 0.68 1.94 0.03 0.52 1.71 1.40
CV % 28.61 49.09 8.66 28.05 4.67 6.34 2.36 7.16
Su 1.12 1.63 6.79 10. 69 0.56 8.46 70.51 21.01
Mean Std. Dev. 0.18 0.51 2.03 1.46 0.01 0.70 1.01 1.35
CV % 15.61 31.07 29.96 13. 66 1.92 8.22 1.43 6.41
4% Total nitrogen A ALk Organic carbon
3 Cv—?gzlg%g? ]iigeéi?unfti)o;m** 30 21tk K%Y Linear function
30 b e 742080, =0 CV=1.0386G - 5.8735; r = 0.965%*
S 251 3
S S
0 S
B L 4 g 15
o 10 - P 10
= 3 . . L 8% pF %L Exponential function
5 8% K3 Exponential function 5 Z - .
CV = 5.4385exp (0.0514G); r — 0.988%* CV=3.7549exp(0.0644G); r = 0.972*
0 ! 1 ! | 0 ! L \ I
0 10 20 30 40 0 10 20 30 40
3k fF Gradient 3 B Gradient
3

Fig. 3 Relationship between coefficients of variability of organic carbon and total nitrogen and slope gradient

2 0.05~1 mm <0.005 mm
0.005 ~0.05 mm
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