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Profile Variability of Soil Properties in Check Dam on the Loess Plateau and Its

Functions

WANG Yun-giang"?, ZHANG Xing-chang'?, HAN Feng-peng"’

(1. State Key Laboratory of Soil Erosion and Dry-land Farming on the Loess Plateau Institute of Soil and Water Conservation, Northwest A&F
University, Chinese Academy of Sciences, Yangling 712100, China; 2.Graduate University of Chinese Academy of Sciences, Beijing 100049,
China; 3.College of Resources and Environment, Northwest A&F University, Yangling 712100, China)

Abstract: To understand the profile variability of soil properties of check dam and its possibility of engineering control over non-point source
pollution, we used classical statistics to characterize the profile change of soil properties of a 5.20 m depth soil profile in the typical check dam
on the Loess Plateau. The roles of check dam as organic carbon storage and available nutrients storage were discussed. The results showed
that: (D The bulk density and sand content of dam-head were lower than dam-tail, while, soil water content silt; loam, organic carbon,
available P, NO; -N and NH;" -N were higher than dam-tail. The bulk density for both dam-head and dam-tail showed weak variability while
other properties showed moderate variability. All variables followed a normal distribution except sand in dam-head and soil moisture in dam-
tail.@ The change pattern of soil moisture on the soil profile for both dam-head and dam-tail was saw-tooth type. The change trends of soil
organic carbon, available P and NH, -N were comparable to that of soil moisture. 3 The correlations among soil water content, organic
carbon, bulk density, silt; loam, sand, available P, NO; -N and NH; -N were significant ( p < 0.05) except the relationship between bulk
density and NO; -N, NH, -N and relationship between available P and NH, -N in dam-tail. The positive or negative correlation of soil
properties both in dam-head and dam-tail were coincident. @ The check dam can be an important carbon storage on the Loess Plateau, and
the organic carbon storage in dam-head was higher than dam-tail. The storage of organic carbon in 400 ~ 520 c¢m depth was the biggest for dam-
head; in 0 ~ 100 cm depths for dam-tail. & The check dam is an enrichment sink of available nutrients. The storage of available P, NO; -N
and NH," -N in dam-head were higher than dam-tail, and the range of storage was: NH, -N > available P > NO; -N. The coefficient of
enrichment for NH; -N and NO; -N were 1.132 and 1.956, respectively. ® As the sink of soil nutrients; check dam has an important
theoretical value for region carbon balance, ecological environment reconstruction and the effective control over non-point source pollution.

Key words: check dams; profile soil; soil moisture; soil organic carbon; spatial variability
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Table 1~ Statistical characteristics of profile soil properties
i WH FEAKL  wmeME KM BifH Rz BRRHE W Ui IS
T2 EE fem 64 0.80 55.8 8.04 8.16 101.46 3.74 18.75 NN(0.003)
BIKH) % 64 2.63 37.1 18.77 9.72 51.79 0.20 -1.07 N(0.556)
A PR/ % 64 0.65 6.43 2.22 1.19 53.85 1.63 3.45 N(0.349)
K /g cm ™3 38 1.10 1.50 1.34 0.11 7.87 -0.59 -0.34 NC0.724)
Wi A /mgekg™? 64 2.3 10.1 5.73 2.10 36.62 0.15 -1.06 N(0.892)
&R /mgkg ™3 64 0.54 12.76 3.75 3.12 83.31 1.31 0.65 N(1.620)
AR mgokg ™3 64 7.69 22.89 11.60 3.26 28.13 1.45 2.06 N(1.186)
HaKL/ % 64 2.06 24.02 12.13 6.09 50.24 0.10 -0.91 NC0.137)
R/ % 64 32.93 83.97 69.10 11.25 16.28 -1.16 1.23 N(0.282)
R/ % 64 4.23 65.01 18.66 15.35 82.30 1.23 0.73 NNC0.013)
TR /em 42 2.60 47.70 12.43 10.60 85.23 1.61 2.19 NC0.081)
TIKE) % ) 2.09 23.28 5.68 4.43 78.11 2.68 7.44 NN(0.007)
R/ % 42 0.22 2.61 0.94 0.51 54.14 1.43 2.23 N(0.086)
HHE/goem 3 31 1.24 1.78 1.55 0.13 8.44  -0.13 -0.29 N(0.974)
W R /mge kg > 2 1.2 2.7 1.85 0.38 20.34 0.55 -0.32 N(0.892)
T F /mgekg > 2 0.56 1.34 0.80 0.17 21.28 1.09 1.37 N(0.859)
A A mgokg ™3 2 5.83 9.65 7.29 0.89 12.25 0.69 0.41 N(0.670)
Rk % 42 0.38 8.16 2.25 1.61 71.62 1.72 3.52 N(0.072)
WRE/ % 2 10.26 68.66 30.64 15.54 50.74 0.80 -0.22 N(0.200)
Wk % 42 22.95 88.03 66.12 16.34 2470  -0.94 0.16 NC0.167)
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Fig.1 Changes of soil properties with soil depths
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Table 2 Pearson correlations of profile soil properties
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Fig.2  Storage of organic carbon, available P, NO; -N and NH," -N in different soil depths
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