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Conifers regenerating on cutovers of cedar-hemlock (CH) forests exhibit slow growth 

and nutrient deficiencies (N and P) which are not observed on adjacent cutovers of 

hemlock-amabilis fir (HA) forests. Our field investigations indicate that CH soils are 

wetter, oxygen-limited and potentially more anoxic than HA sites. We hypothesize that 

these conditions will be associated with lower mineralization of C and N, changes in 

prevalent N forms and lower forest productivity. Forest floor and mineral soil from 5 CH 

and 5 HA sites were incubated for 4 weeks in the laboratory at four moisture levels (field 

moisture and three levels up to saturation), and total N and C, dissolved inorganic and 

organic N (DIN and DON), microbial biomass and CO2 flux were measured. 

Total N, DON, DIN, NH4
+ 

and C mineralization were lower in CH forest floor than in 

HA. The majority of the available N in forest floors was in the form of DIN (60%) in HA 

sites and DON (70%) in CH sites, regardless of moisture level. The patterns were 

different in the mineral soil. DON was the most prevalent form in mineral soils at all 

moisture levels (90%), was higher in CH than HA soils, and increased with increasing 

moisture. In CH forest floors, NH4
+ 

and DIN decreased with increasing moisture above 

350% (dry-weight basis); in HA forest floors DIN and DON both increased up to 

saturation level. Microbial biomass decreased with increasing moisture in both forest 

types and was not different between the two sites. The findings thus far are largely 

consistent with the hypothesis that differences in nutrient supply among the two site-

types can be attributed to differences in moisture levels. Findings will be incorporated 

into the ecosystem-based models, ForWaDy and FORECAST, to predict the responses of 

the two ecosystems to differences in soil moisture conditions. 
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