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Abstract: The alpine meadow is the main type grassland ecosystem which has several unique characteristics. Slope direction
is one of the important topographic factors in the alpine meadow which plays an important role in the spatial differentiation of
soil properties. The difference in soil nutrients and microorganisms between different slope directions may lead to different
landscape qualities, and the difference in landscapes will determine the nature of the soil which finally affects the vegetation
structure and growth. Therefore, understanding the role of slop effects in driving soil microbes and functions is essential for
formulating sustainable ecosystem management and conservation policies. The aim of the current study is to clarify the spatial
distribution pattern of grassland soil properties under different slope directions and to provide a basis for the precise

restoration of degraded grassland. The soil physical and chemical properties and microbial quantity changes in the degraded
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meadow of the alpine meadow in the eastern margin of the Qinghai Tibetan Plateau (N, northern slope; NW, northwest
slope; W, west slope; E, eastern slope; NE, northeast slope; SW, southwest slope; S, south slope) were studied. The
results showed that the soil organic matter, carbon and nitrogen ratio, and total nitrogen content decreased from north to
south (N to S). The total phosphorus content and pH value of the soil were not significantly differed between the seven
slopes. The content of total phosphorus in the E slope was the highest ((2.83+0.95) g/kg) , and the content of the NW
slope was the lowest ( (2.07+0.12) g/kg) ; the counts of soil bacteria, fungi, and actinomycetes fluctuated with slope
differences. The count of bacteria ( (13.0x10°+1.0x10°) cfu/g), fungi ( (14.0x10°£0.0) cfu/g) and actinomycetes
((24.0x10*+1.0x10%) cfu/g) , was the lowest in the NW slope, highest in the E slope for bacteria ( (85.5%10°+2.5%
10°) cfu/g) and actinomycetes ( (209.5x10*+4.5x10") cfu/g) , and on the S slope fungus ( (24.0x10°+0.0) cfu/g) was
the highest. The regression analysis showed that with the increase of soil water content, organic matter, C/N ratio, and total
nitrogen content, the counts of soil bacteria and actinomycetes decreased significantly from the gradient of the N slope to the
S, and there was no significant influence on the count of fungi. The change in soil pH value and total phosphorus had no
significant influence on the number of microbes ( P>0.05). It could be concluded that soil nutrient contents were different
under different slope directions. When the soil nutrient content was high, the demand for plant growth may be given priority.

Therefore, during the period of high soil nutrient contents, the count of microorganisms remain relatively small.

Key Words: slope aspects; alpine meadow; microorganism quantity; physical and chemical properties
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Table 1 Variation of soil factors with slope aspects ( average =+ st dev)

, TIEE K i TIEA B TIEBRA L e 2R
W I . + 5 pH ; ; ; A
. Soil water . Soil organic Soil carbon- Total phosphorus/  Total nitrogen/
Slope aspects Soil pH . .

content/ % matter/ ( g/kg) nitrogen ratio (g/’kg) (g/kg)

ZRY¥ East slope 30.97+0.07e 7.26+0.06a 66.05+0.67¢ 6.78+1.21ab 2.83+0.95a 6.79+0.02¢
ZrAt3 Northeast slope 44.28+0.04d 7.14£0.10a 62.27+2.90cd 5.62+0.17ab 2.32%0.17a 6.43+0.10¢
Jt3¥ North slope 74.97+0.06b 7.26+0.18a 105.58+1.40a 7.65+0.74a 2.28+0.16a 8.08+0.68ab
PH3L3 Northwest slope 84.43+0.41a 7.32+0.03a 100.48+1.18a 6.89+0.28ab 2.07+0.12a 9.07+0.35a
Vi3 West slope 65.86+0.24c 7.22+0.16a 86.33+2.98b 6.29+0.04ab 2.18+0.03a 7.96+0.23b
PERGH Southwest slope 35.74+4.26e 7.33+0.04a 49.95+5.65d 5.05+0.60b 2.34%0.53a 5.740.04c
Y% South slope 36.06+0.04e 7.29+0.12a 49.21+7.23d 4.76+0.63b 2.44+0.00a 5.99+0.09¢

N [R) g R £ 3 1 ) 22 57 483 (P<0.05)
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Table 2 Pearson’s correlation coefficients of soil physical and chemical factors
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Soil water content Soil pH . . Total phosphorus
matter nitrogen ratio

44 pH Soil pH 0.032
FEEAHLFE Soil organic matter 0.829 ** 0.090
+3ERR A L Soil Carbon—nitrogen ratio 0.921** 0.045 0.949 **
4§ Total phosphorus -0.396 0.004 -0.342 -0.270
4% Total nitrogen 0.899 ** -0.099 0.896 " 0.909 ** -0.250
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Table 3 Variation of soil microorganism quantity with slope aspects ( average + st dev)
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Fig. 2 The relationship between soil factors and microorganism
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