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Abstract: Helan Mountain is a typical forest ecosystem in the arid and semi-arid regions of China. In order to understand
the mechanism of different altitudes on the stability of soil agglomerates and the change characteristics of organic carbon
fractions with the change of altitude, the present study selected seven typical vegetation types within the range of 1300—
2700 m in the Helan Mountain, and analyzed the physicochemical properties of soils, the characteristics of the distribution
of the agglomerates and its stability in different elevations, and the mechanism of the change of organic carbon fractions of

different grain sizes. We analyzed the physical and chemical properties of soils at different altitudes, the distribution
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characteristics of aggregates and their stability, and the mechanism of changes in organic carbon fractions in aggregates of
different grain sizes. The study also revealed the driving factors affecting the changes in organic carbon in aggregates through
correlation heat map analysis and redundancy analysis. The results showed that the water-stable agglomerates in the Helan
Mountains mainly consisted of large agglomerates ( >0.25 mm), and the content of large agglomerates and the stability of
the agglomerates showed an increasing and then decreasing trend with the rise of altitude, and reached maximum at the
poplarx turquoise hybrid at 2249 m. The results also showed that the organic carbon content and the stability of the
agglomerates at different grain sizes at different altitudes showed an increasing and then decreasing trend with the rise of
altitude. The soil organic carbon content of aggregates at different elevations increased gradually with the rise of elevation,
and in general, the organic carbon in large aggregates was higher than that in micro-aggregates. The organic carbon oxidized
fraction of agglomerates increased gradually with the rise of altitude, and the organic carbon content was mainly stored in
large agglomerates, which reached the maximum value at the alpine meadow at 2617 m. The oxidative stability of organic
carbon at middle and high altitudes (1968—2617 m) was significantly lower than that at low altitudes (1380—1650 m) ,
and the organic carbon in large aggregates was easier to be oxidized and decomposed than that in micro-agglomerates and
powdery clay particles. Organic carbon in large aggregates was easier to oxidize and decompose than that in microaggregates
and powdery clay particles. Correlation analysis showed that soil organic carbon (SOC) . elevation and total nitrogen ( TN)
were the main factors affecting the oxidative stability of organic carbon, and the factors of each component constrained each
other. The principal component analysis showed that the soil physicochemical properties and aggregate stability coefficients
contributed 62.25% and 21.60% to the organic carbon oxidation components. The results of this study has revealed the
influencing factors on the stability of aggregates and the characteristics of organic carbon fractions at different altitudes in
Helan Mountain, which is of great significance for the in-depth discussion of the storage of organic carbon and the stability

of mountain forest ecosystems in Helan Mountain.

Key Words: Helan Mountain; elevation gradient; aggregate; organic carbon oxidizing components
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Table 1 Soil physicchenmical properties at different altitudes

(=3t %73 KAE EEp IR e e
Sample site Elevation/m BD/(g/cm?) pH SOC/(g/kg) TN/ (g/kg) TP/ (g/kg)
HM 1380 1.1520.05a 8.29+0.13a 8.56+0.73d 1.2020.14d 0.99+£0.05ah
MG 1650 1.26+0.07b 8.23+0.03a 16.61+1.30d 2.29+0.12¢ 0.93+0.06b
HY 1968 1.13£0.03b 8.09::0.03ab 43.47+2.57¢ 3.500.63b 1.130.19ab
YS 2139 0.81:0.03¢ 7.79+0.12bc 72.11+3.95b 3.69+0.13b 1.09:0.17ab
HJ 2249 0.88+0.09¢ 7.83+0.09he 88.59:3.00a 3.94+0.14b 1.22+1.14ab
OH 2438 0.85+0.08¢ 7.5620.15¢ 77.87+1.59b 4.330.23b 1.40+0.07a
D 2617 0.89+0.01¢ 7.66+0.06¢ 76.96+3.19b 5.89+0.11a 1.130.07ab

HM ; {55 Desert steppe ; MG : 52 17 i Mk #E M\ Amygdalus mogolica bush; HY : JEHi Ak Ulmus glaucescens stand; YS: JlI#A K Pinus tabuliformis
stand ; HT : A X LLIAZ IR SEAK Mixed forest of pinus tabuliformis and aspen; QH: % 5 424K Picea crassifolia stand ; CD ; & 1L ] Alpine meadow ; BD: 4%
T Bulk density; pH:BRESE Potential of hydrogen; SOC: A PR Soil organic carbon; TN : 4% Total nitrogen ; TP ; 4§ Total phosphorous ; #&H1 4
P31 J P b e 22 R NE B3R R AN R R 22 [ AA7E .35 25 5+ (P<0.05)
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Table 2 Particle size ratio of soil aggregates at different elevations
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YS 2139 29.22 35.03 27.03 8.72
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OH 2438 16.90 29.00 43.36 10.74
cD 2617 24.53 31.19 38.49 5.79
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Fig.1 Stability of soil aggregates at different altitudes
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Fig.2 Organic carbon content at different altitudes
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Fig.3 Oxidation stability components of organic carbon in aggregates at different altitudes
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Fig.4 Oxidation stability coefficient of organic carbon in aggregates at different altitudes
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Table 3  Stability and physicochemical properties of soil aggregates and redundancy analysis of soil organic carbon components and

their stability
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