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Abstract: 
In this study, we assessed the effect of lime application and tillage practices 
on the activities of 15 enzymes involved in C, N, P, and S cycling in soils of 
four long-term replicated field experiments. The sites are located at the 
Northeast Research Center, Southeast Research Center, Northwest Research 
Center, and Armstrong Farm in Iowa. The sites were established in 1984, 
1989, 1992, and 1995, respectively, with lime application rates ranging from 0 
to 17920 kg ECCE ha-1. The tillage treatments were initiated in 1992 as no-
till, chisel, and ridge till. Surface samples (0 to 15 cm) were taken and 
analyzed for organic C, N, pH; and microbial biomass C and N. The activities 
of the enzymes were assayed at their optimal pH values and substrate 
concentrations. Results showed that organic C and N were not significantly 
affected by lime application at each site, whereas the soil pH varied markedly. 
With the exception of acid phosphatase, which decreased linearly with 
increasing soil pH, in general, the activities of all the other enzymes assayed 
significantly increased with increasing soil pH. (delta) enzyme activity/(delta) 
pH varied markedly among the enzymes and sites; indicated that more than 
one enzyme activity can be used for monitoring ecosystem health and soil 
quality. The activities of all enzymes were greater in soil treated with chisel 
compared with those obtained for soils under no-till and ridge till.  
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