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The study on the physical and chemical characteristics of sand soil

crust in the Minqin County, Gansu Province
JIA Bao—Quanl ’ ZHANG Hong*QiZ ’ ZHANG Zhi*Qiangs ’ CI Long*]unl (1. Research Institute

of Forests Chinese Academy of Forestry, Beijing 100091, China; 2. Institute of Geographic Sciences and Natural
Resources Research, CAS, Beijing 100101,China; 3. Soil and Water Conservation Key Lab. of Ministry of Education .
Beijing Forestry University, Beijing 100083,China). Acta Ecologica Sinica,2003,23(7):1442~1448.

Abstract: Taking the Mingin county as the research region, the sand soil crust sample in different
geomorphic site and plant community were collected, and its physical and chemical characteristics were
analyzed, in which the soil mechanical composition, soluble salt, soil nutrient elements, organic matter.,
Ph value, CEC and CaCOj content were included. The result showed that whether in the sand dune or the
takyr soil, the crust soil mechanical composition is mostly composed by sand (1~0. 05mm) and coarse silt
particle (0.05~0. 0Imm). The total salinity is the highest in the takyr soil crust than in any other soil
crust, but in the shrub sand dune, the physical soil crust and the Tamarix ramosissima soil crust is
highest, and changes of the total cation and anion has the same changing trend. The Nitraria tangutorum
soil crust and the takyr soil crust have the higher CEC, and this shows that they have the higher ability in

keeping soil fertility. The pH value all is bigger than 7 in different soil crust. The CaCO; content in takyr
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soil is the highest, but in shrub sand dune the situation is that closed Nitraria tangutorum > Nature
Nitraria tangutorum community > Tamarix ramosissima community >>artificial Haloxylon ammodendron
community. In the soil crust nutrient aspects, Nitraria has the highest fertilizer and the artificial
Haloxylon ammodendron community has the lowest fertilizer. If we set the top soil of the shifting sand
dune and physical soil crust as a background., we can found that the content of Total N, Total P, rapidly
available N and rapidly available P is decreased and rapidly available is increased after crust developing.
For the integrated view. the result shows that the physical and chemical characteristics of soil crust is
better in the takyr soil and Nitraria tangutorum, especially in the closed Nitraria tangutorum. There are
three reasons result from above conclusions. The first one is that the takyr soil has the lower
microlandform which conduce to rain water and soil matter to congregated in it. The second one is that the
takyr soil has a bigger open space than that of shrub sand dune, so it can receive more sand dust matter
which is very important for the soil crust development. The third one is the adaptability of plant to
environment and its succession process. Under present situation., Nitraria tangutorum is the climax species
in this region, and Tamarix ramosissima is in the degenerate stage, so the soil crust developing state under
the former plant is better than that of the latter. From our research, we found that the Nitraria
tangutorum soil crust develop better after enclosed, in which the organic matter, total N, Total P and
rapidly available nutrient were enhanced rapidly. Because the degradation of vegetation and soil is very
serious in desert-oasis region, the artificial close measurement is a availability way to combat this process.

Key words : desert-oasis region; soil crust; physical and chemical characteristics; Mingin County; Gansu
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Table 1 The description of the soil crust sample site in Minqin County

. Sample site description Sample site .
Crust type Time

s 2mm the

© . The Nitraria tangutorum were enclosed for 10 years west side of Mingin plant  1999-10-27

and the thick of crust is 2mm park
, the
@ s . The sand dune is already west side of Minqin plant  1999-10-27
disintegrated. park
® s . The Tamarix ramosissima were the north-west 1999-10-26

dead in the windward side of the sand dune, but the of village Liujiadi

surface of the sand dune were covered by black crust

30~40 B th
e
) The sample were collected under an
v e ‘ . st side of Mingin plant  1999-10-27
artificial Haloxylon ammodendron which were planted 30 wesk side o nam . plan
ar
~40 years ago. P
® s 0~5cm, The siteis 1. 1km the sample site is 1999-10-26
on an shifting sand dune and the sample depth is 0~5cm located in the 1. 1km from
village Liujiadi
Lo ] ] th th-
® . The site is near the oasis, and the crust is black and t of Cl ing Xi e nor 1999-10-25
s “hanning Xian,
thicker than that of other site. B & &
o ) L o 1k he sample site is
@ 0~7cm, The site is bare and the sample depth is 0~ 1 Tm he sample site Is 1999-10-26

located in the 1. 1km from
7cm . e
village Liujiadi
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Table 2 The soil mechanical composition of the soil crust in different land site
(mm) Sand Silt Clay
Soil particle size 1~0.25 0.25~0.05 0.05~0.01  0.01~0.005 0.005~0.001 <<0. 001
@ 13.72 64.28 10 4 4 4
® 3.74 74.26 14 2 4 2
® 0. 24 87.76 4 2 2 4
@ 17. 36 74. 64 2 2 2 2
17.12 80.78 0.4 0.1 0 1.6
©® 0.98 33.62 24 12.8 20. 6 8
@ 13 79 2 0 2.4 3.6
O~®D 1 same as table 1
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Table 3 The soil salt composition of the soil crust in different land site
Total salinity HCO3 Cl— SO7— A Ca?t Mg?* K Na't B
© 0.104 0.0366 0.0165 0.0104 0.0635 0.0127 0.0028 0.0055 0.0064 0.0274
@ 0. 0854 0.0305 0.0118 0.017 0.0593 0.0107 0.0024 0.004 0.0101 0.0272
0.1346 0.0281 0.0327 0.0415 0.1023 0.0133 0.0058 0.0083 0.0205 0.0346
@ 0.0928 0.0427 0.0071 0.028  0.0798 0.0067 0.0028 0.0129 0.015 0.0374
® 0. 0819 0.0346 0.0237 0.0129 0.0712 0.0136 0.0029 0.004 0.0105 0.031
® 0. 871 0.0264 0.3929 0.1505 0.5698 0.08 0.0081 0.0104 0.2232 0.3217
@ 0.6674 0.0203 0.0142 0.4817 0.5162 0.1787 0.0122 0.0055 0.0160 0.2124
O~@D 1 same as tablel; A total cation; B total anion
N s
s °
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s o 1 s
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Table 4 The chemical characteristics of the soil crust in different land site

N P K
N P
"EC k k k CaCO;
CEC pH Alkalinity Organic (mg( g) (mg{ 8) (mg( 8) CZD) 0 4
(cmol/kg) 0 tter (%) Rapidly Rapidly Rapidly Total N Total P %)
matter a a
0 A0 vailable N available P available K ©
O 563 7.88 10,02 1.044 43.4 3. 962 151.1  0.055 0.044  6.88
@ 24.38 8. 26 2. 05 0.482 23.1 3. 647 145. 4 0. 027 0.038 6.7
® 7.5 7.85 13.73 0.441 17.5 6. 301 240. 8 0.019 0.038 4.33
U594 848  5.98  0.151 22.8 2.343 246.2 0013  0.023 3.7
5 11.25 8. 10 8. 88 0. 802 45.5 2.703 171. 05 0. 056 0. 048 5.25
© 16.25 813  36.00  1.148 26. 6 17. 907 328.8  0.052  0.058 10.31
@ 17.19 7.72 3.8 0.167 16.1 2.478 100. 76 0.010 0.028 8. 94
O~®D 1 same as table 1
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