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With the increasing of population in recent decades, the overgrazing of domestic animals has been required for food
demands in Qinghai-Tibetan Plateau. Consequently the rangeland degradation and desertification are promoted
simultaneously owing to overgrazing of domestic animals, propagation of small animals following rangeland
degradation, and global warming. In this study I investigated the characteristics, classification, and distribution
pattefns of alpine rangeland soils, and have discussed about changing of ~soil productivity with the rangeland
degradation and process of rangeland degradation based on the evaluation of soil productivity. V

Alpine rangeland soils in 37 sites, where the different levels of degradation has been observed, in the Eastern
Qinghai-Tibet Plateau were classified into 5 reference soil groups, and 13 second-level units of the WRB. These soils
were distributed corresponding to different micro-landforms in alluvial fan and valley plain. The Alpine meadow soils
without degradation were the most fertile soils with high organic matter content.

The following issues have been pointed out based on the evaluation of soil productivity.

(1) The alpine rangeland soils are easily susceptible to wind and water erosion because of the high content of fine
sand, silt and humus. Therefore the loss of vegetation coverage by rangeland degeneration is thought to result in
wind and water erosion, the loss of surface soil, and the decrease of soil productivity.

(2) The annual mean precipitation is 400-700 mm in alpine meadow zone. The precipitation is concentrated in
summer when grass grows. Therefore the extreme dryness of soils does not occur. However if desertification of
rangeland is promoted, it is considered to result in serious drought.

(3) The soil organic matter content showed strong positive correlation with silt, TN, AP, TP and TK contents, ExMg,
ExNa, and CEC. On the other hand that showed strong negative correlation with sand content, calcium carbonate
contents, pH(H,0). Clay content and ExK also showed moderate positive correlation with soil organic matter
content. The issue of soil fertility was in low CEC, deficiency status on AN, AP, ExK, ExMg and trace-elements,
and high soil reaction in son—le soils. The issue of soil fertility becomes obvious through decreasing the soil organic
matter content with the rangeland degradation.

The process of rangeland degradation and decreasing of soil productivity cause the soil type change in group or
subgroup levels. The soils derived from loess parent material on terraces were estfmated to changes as follows; Haplic
Phaeozem (Calcaric, Pachic, Siltic) + Haplic Cambisol (Calcaric, Humic, Siltic) — Haplic Phaeozem (Calcaric, Siltic)
— Haplic Cambisol (Calcaric, Silti‘c) — Haplic Cambisol (Calcaric) — Haplic Arenosol (Calcaric)

Rangeland degeneration, propagation of small animals, soil erosion, decreasing of soil organic matter contents and
soil productivity are thought to take place synchronously for their interdependent relationships. Thus occurred
degradation processes are estimated to accelerate degradation furthermore by interacting each other. Consequently, the
green-rich alpine meadow appeared to shift into the alpine desert.

In order to maintain the soil productivity, it is required to decrease the overgrazing of domestic animals not to
spread the rangeland degradation. Also it is required the proper management regulating the overgrazing of animal

husbandry together with nutrient supplement to the soil for the recovery of degenerated soil productivity.
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