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Figure 1. Mean of soil microbial respiration (mg CO,-C g soil”’ day™) (a), carbon microbial biomass (mg kg™)
(b), nitrogen microbial biomass (mg kg'l) (¢), carbon to nitrogen microbial biomass ratio (d), metabolic
quotient (ng CO,-C mg'1 MBC day") (e) in different depth (small letters) and forest covers (large letters).
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Figure 2. Spatial pattern of forest covers, soil physic-chemical and microbial characters in PCA (PC1: Eigen
value = 4.44, percent of variance = 88.94, cumulative percent of variance = 88.94; PC2: Eigen value = 0.45,
percent of variance = 9.03, cumulative percent of variance = 97.97).
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Abstract

Background and Objectives: Nowadays, the increasing of greenhouse gases, especially carbon
dioxide, methane and nitrous oxide and also climate change phenomena is obvious for whole of
peoples. Findings indicated that the changes of these gases are strongly effected by variability of
soil microbial indices and afforestation with different species, as a management strategy, has
significant effects on these indices. Present research was carried out for studying the effect of
broad-leaved (alnus, ash, maple and oak) and needle-leaved (cupressus and pine) forest covers
on variability of soil microbial indices.

Materials and Methods: Soil sampls were excavated in ten points from 0-10 and 10-20 cm
depths, resulting 20 samples, for each forest covers located in Wood and Paper Company of
Mazandaran. Soil bulk density, texture, moisture, pH, organic carbon, total nitrogen and
microbial indices (microbial respiration, carbon and nitrogen microbial biomass, metabolic
quotient) were measured and calculated at the laboratory.

Results: Analysis of variance results for soil physic-chemical properties showed significant
statistical differences related to forest covers (except for bulk density) and soil depths (except
for sand, silt and pH). Greater amounts of soil microbial respiration (1.16 mg g"), carbon
(334.68 mg kg ™) and nitrogen (11.19 mg kg™") microbial biomass, carbon to nitrogen microbial
biomass ratio (11.99) and metabolic quotient (3.64 pg CO,-C mg' MBC day™) were found in
pine forest, whereas the higher values of nitrogen microbial biomass (38.33 mg kg') was
recorded in Alnus forest stand. In accordance with PCA results, the most amounts of soil
microbial properties (except for nitrogen microbial biomass) were belong to pine, cupressus and
oak forest covers that are related to soil organic carbon, carbon to nitrogen ratio, water content
and silt characters. Whereas, the properties of total nitrogen, bulk density and sand are due to
more assemblage of nitrogen microbial biomass under alnus, ash and maple forest covers.
Conclusions: The findings of this study is indicating that the soil quality and health must be
considered for selection of tree species in afforestation programs regarding to the reduction
effect of climate changes with improving microbial indices.
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