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Effects of grazing intensity on soil microbial flora and soil enzyme

activities in the Artemisia frigida rhizosphere
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Abstract: To reveal how Artemisia frigida growing in degraded grasslands resisted further degradation, the ef-
fects of grazing disturbance at varying degrees (no grazing, the control; light grazing; and heavy grazing) to
microorganism quantity, physiological groups, and enzyme activities of soil microbes in the A. frigida rhizo-
sphere, along with the interrelationships among them, were studied. Results showed that the number of microor-
ganisms in different grazing areas was: bacteria > actinomyces > fungus. The counts of bacteria, actinomyces,
and fungi in the A. frigida rthizosphere were significantly higher than in the non-rhizosphere (P<<0.05). The
count of ammonifying bacteria and aerobic cellulose decomposers in the rhizosphere were also significantly
higher (P<<0.05) than that in non-rhizosphere; under light grazing, ammonifying bacteria and aerobic cellulose
decomposers in the rhizosphere were significantly higher (P<<0.05). Compared to the control and the heavy
grazing treatment, activities of soil alkaline phosphatase, dehydrogenase amylase, invertase, urease, and nitrate

reductase in the rhizosphere with the light grazing treatment were higher (P<<0.05). In each grazing area, sev-
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en kinds of soil enzyme activities in the rhizosphere of A. frigida were significantly higher than those in the
non-rhizosphere (P<<0.05). The correlation analysis indicated a highly significant positive correlation between
ammonifying bacteria and activities of soil alkaline phosphatase, dehydrogenase, amylase, invertase, and nitrate
reductase  (P<<0.01); aerobic cellulose decomposers also had a positive correlation with soil enzyme activities
(P<<0.05). After heavy grazing, the number of microorganisms in the soil decreased, and soil enzyme activities
decreased both in the A. frigida rhizosphere and non-rhizosphere. Thus, the number of soil microorganisms and
soil enzyme activities in the A. frigida rhizosphere increased with light grazing and improved the soil ecological
environment meaning reasonable grazing could help the A. frigida population in degraded grasslands to further
resist degradation. [Ch, 1 fig. 3 tab. 33 ref.]
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Figure 1  Variation of microorganism of A rtemisia_frigida thizosphere under grazing
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Table 1~ Variation of soil microbial population of A. frigida rhizosphere under different grazing intensity
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Table 2 Effects of soil enzyme activities of Artemisia frigida rhizosphere under different grazing intensity
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Table 3 Correlation analysis between soil microbial and soil enzyme activity
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S A2 T -0.552% -0.400 -0.486* -0.347 -0.836%* -0.454 -0.442
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