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Abstract: The Qinghai-Tibet Plateau is located in cold region with high altitude and anoxic
environmental conditions, which is very sensitive to human disturbance and climate change.
Human activities, such as road construction, have formed numerous engineering slopes,
which have a large impact on the ecosystem. The development of ecological restoration of
engineering slopes promotes the recovery of ecosystems. But the influence of environmental
factors on soil and biological recovery in the ecological restoration process has not been

investigated. In this study, we investigate the characteristics of soil nutrients, enzyme
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activities and microbial communities in the plant-growth matrix under the altitude change on
Pai-Mo Highway on the Qinghai-Tibet Plateau. The results of the study showed that the soil
nitrogen and phosphorus nutrient contents increased and then decreased with the increasing
elevation. The soil nutrients in the restoration sample site at an elevation of about 3100m
were better than those in other elevations, and its available phosphorus content was the
highest, while the contents of total nitrogen, available nitrogen and total phosphorus were
also higher. In addition, the soil acid protease and amylase contents increased slightly with
increasing altitude. Elevation did not significant effect soil acid phosphatase, cellulase, and
sucrase activities. Besides, elevation changes significantly altered the relative abundance of
soil nutrients and soil microorganisms (P <C0. 05), with Proteobacteria, Actinobacteria,
Acidobacteriasand Chloroflexi being the dominant populations, accounting for 35. 81% ~
53.82%, 35.81%~53.82%, 8.49%~40. 74%, 5.98% ~24.61%, and 3. 17%~8. 70%
of the soil community, respectively. The results of microbial alpha and beta diversity
indicated that altitude significantly affected soil bacterial community diversity, and the
microbial community composition differed from the markers in species with different
altitudes. The results of the study reveal the change pattern of soil and microorganisms in

the reconstructed soil of ecological restoration under the altitude gradient, which is

important for the scientific evaluation of ecological restoration effect.
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