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Abstract

In order to determine the optimal and critical limits of biological indices of soil quality, a completely
randomized design was conducted with different levels of organic matter (OM) treatment (control
(without adding OM), 2, 4, 8, 12, 16, and 20 g per 100 g soil) in three replications. The pots were placed
in the greenhouse under conditions after sowing of bean (Phaseolus vulgaris L.). The start and end
points of the limitation by soil biological indices (SBI) were assumed a value of each index that
corresponds to 0.9 and 0.8 the maximum value predicted by the equation fitted on data of each feature,
respectively. The values 0.9 is the beginning limit (values greater than 0.9 represent good soil biological
conditions). The range is 0.8 - 0.9 is slight limitations and below 0.8 is strongly limited (unsuitable soil
biological conditions). The results showed that based on the fitted equation, the values of 0.8 (serious
limitation) for BR, SIR, and MBC, were 0.134 (mgCO:-C g-1.day-1), 1.05 (mgCO.-C g-1.day-1), and
894 (mg/kg) respectively. Also, based on the fitted equation, the values of 0.9 (start of limitation) for
BR, SIR, and MBC, obtained 0.146 (mgCO,-C g-1.day-1), 1.18 (mgCO,-C g-1.day-1), and 1041
(mg/kg) in soil around of bean root, respectively.

Keywords: Critical limit, Sustainable agriculture, Soil biological indices, Soil microbial activity, Soil
quality
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