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Soil physical and chemical properties under different land

utilization type in Qinghai Lake region
—— A Case Study of Gangcha County

YUAN Jie', CAO Guang-chao',E Chong-yi', YUAN You-jing’
(1. Key Laboratory of Qinghai Province Physical Geography and Environmental Process, Qinghai Normal University, Xining,
Qinghai 810008, China; 2. Environmental Geological Prospecting Bureau of Qinghat Province ,Xining, Qinghai 810000, China)

Abstract: A interpretation of five remote sensing images from 1987 to 2010 around the Qinghai Lake basin was
made in this thesis. The grassland of cultivation mode and the farmland grazing mode of nearly 30 years were chosen
as the research objects in north of the lake.This thesis aimed to research the variations differences of physical and
chemical properties of two type soil to explore soil evolutionary changes. The result showed that the soil particle
composition of grassland and farmland was sand clay loam, and sand and clay content of grassland was greater than
that of farmland, but the sand content was less than that of farmland in lengthways profile of 0~60cm; 30 ¢cm was a
demarcation line for the total carbon and total nitrogen content of the grassland and farmland soil. Total carbon and
nitrogen contents of grassland was greater than farmland above 30cm in lengthways profile, and the difference be-
tween the two was little below 30cm; the X of grassland was smaller than farmland in lengthways profile of 0~60cm
with small variable amplitude, 30 ¢cm was a demarcation line for X;;. X;, of grassland is higher than farmland above
30cm, and reverse trend was below 30cm; farmland chromaticity value was higher than grassland on the whole pro-
file of 0~60cm. Both the redness and yellowness had the same change trend in lengthways profile of 0 ~60cm, and
the lightness value of grassland and farmland varied greatly. The pH value of grassland and farmland varied a lot in
10 ~40cm. The pH value of grassland was higher than farmland in 10 ~40cm, but there was not much difference be-
low 40cm.

Keywords : grassland; farmland; physical and chemical properties; grazing mode; cultivation mode
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Fig.1 Schematic diagram of study area
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Table 1  The soil particle size variation of grassland and farmland

SFAE R FEIEE Wkl Bk ORRL

Sampling site Eigenvalue Sand/% Silt/ (% Clay/%
4 i KAH Maximum value 12.64 73.81 21.99
Grassland #5%/IMHE Minimum value 5.62 66.42 17.92
HI{H Average value 8.98 70.8 20.22

B 5 RAE Maximum value 21.64 71.48 19.82
Farmland H/IMA Minimum value 9.81 60.45 16.2
SEI(E Average value 15.25 66.65 18.1
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Table 2 The frequency magnetic susceptibility and soil low frequency of grassland and farmland
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7"# ﬁﬂﬂa X/ (1078m? - kg™) Xpo/%  BEEL* e DL
Sampling site Eigenvalue
i KAH Maximum value 54.73 8.73 50.01 6.03 15.53
i Grassland #x/)ME Minimum value 38.83 5 43.79 4.79 13.26
SEXIH Average value 46.11 7.22 47.35 5.25 14.02
i RAE Maximum value 64.2 8.61 55.34 6.1 16.42
B Farmland #%/IMBE Minimum value 45.6 4.64 50.02 5.32 14.46
SEHIE Average value 54.33 6.96 52.37 5.63 15.42
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Fig.4 The magnetic susceptibility and chroma variation of grassland and farmland profile
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Table 3  The total carbon and nitrogen content of

grassland and farmland

SR
AR FFAE Eigenvalue /% N/% C/N
Sampling site
5 KA{H Maximum value 5.07 0.44 23.64
FHli Grassland  f/ME Minimum value 227 0.1 10.55
SEH(E Average value 3.15 0.22 16.66
% K{H Maximum value 3.45 0.23 27.29
B Farmland  f5/)ME Minimum value 239 0.09 13.92
SEHI{E Average value 2.82 0.15 19.4
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Table 4 The pH value variation of grassland and farmland

SFRE S, Sampling site B E Eigenvalue pH 18
. I RAH Maximum value 8.74
- %/]ME Minimum value 8.11
Grassland
FHIE Average value 8.42
W % KAH Maximum value 8.58
15¢/IME Minimum value 8.13
Farmland
SEH{E Average value 8.38
pH
8 8.1 8.2 83 8.4 8.5 8.6 8.7 8.8
O T I T I T I T I T I T I T I T I
£20 |-
=
2.
L
D -
i
40
- —
Grassland
Hr i
Farmland
60 -

B 6 ZEMufn#itiEE pH T4k

Fig.6 The pH value variation of grassland and farmland profile
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Table 5 The physical indicator chi-square test of grassland and farmland

K 0] T VR
EHRB PR KT Test item P Sand — #3AP Silt  Ahki Clay Xy X L* a” b*
Land type and depth
e Pearson X? 3223 18128 5060 13233 1870 13156 1399.5 3565.098
f it A e
A (df) 253 253 253 253 253 253 242 231
Grassland  farmland
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

P
YRIE Depth FARIREF Sem HATR TR

The physical indicator test by chi-square each 5 cm

Hop H7E 0.01 KRN A, Note: p value: There has a significant difference at p<0.01 ( two-tailed ) .
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Table 6 The chemical indicator chi-square test of

grassland and farmland

TR bRl AR o

Land type Test item Total carbon  Total nitrogen

B B Pearson X? 770 462 1755
Grassland,  F B (df) 253 253 209
farmland 0.00 0.00 0.00

P
FAFREE Sem TR R
R Depth The physical indicator test bychi-square each
5 — centimeter
T :p B 7 0.01 ZACH (CRUI) b AR

Note: p value: There has a significant difference at p<0.01( two-tailed).
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