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3. Metabolic quotient (qCO2)
4. Microbial biomass carbon (MBC)
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1. Plate count method
2. Basal respiration (BR)
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Table 1. Some physical and chemical properties of the studied stands soil

Soil properties  Natural forest ~ Populus deltoids  Pinus taeda
Moisture (%) 40.2 453 38.4
pH 571 6.40 5.88
OC%)y 2.04 2.27 1.61
Ny 0.301 0.395 0.138
Sand(’) 39.9 27.9 33.9
Clay) 314 39.8 233
Silt%) 285 322 42.7

pH: Soil reaction
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Table 2. Analyses of variance for the measured soil microbial indices for the studied stands

Mean Square

Source of .

variation of BR MBC MBN Bacteria Qmic qCO;
Treatment 2 502* 1153+ 3990* 169** 42.0% 75.8**
Replication 39 608" 1340 4521 230™ 56.0™ 89.51"m
Error 78 0.671 267 68.2 0.342 3.11 8.23
Ccv - 0.961 0.803 0.756 0.584 0.442 1.02

BR: Basal Respiration, MBC: Microbial Biomass Carbon, MBN: Microbial Biomass Nitrogen, gmic: Microbial quotients, gco,:
Metabolic quotient, **: Significant at P<0.01, *: Significant at P<0.05, ns: Not significant

oy gy 1 03gT 53 T (219,50 L Sl (uSSleo dlilo - Y Jgur
Table 3. Characteristics mean comparison of soil microbial indices for the studied stands

variable Natural forest Populus deltoides Pinus taeda
BR (mg CO; g* soil day?) 5.83b 9.74a 1.47c
MBC (mg g* soil) 319b 469a 105¢
MBN (mg g soil) 266a 379 185b
Bacteria No (CFU) 5.03x10° b 6.18x105a 2.56x10%c
Omic (Mg Cmic g*Corg ) 12.1a 22.1a 9.41b
gCO; imgC-CO, g*Corg.hr) 32.2a 30.0a 44.4b

BR: Basal Respiration, MBC: Microbial Biomass Carbon, MBN: Microbial Biomass Nitrogen, gmic: Microbial quotients, gco,:
Metabolic quotient, Bacteria No: Bacteria number,* Values followed by the same letter are not significantly different among the
treatments.
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Figure 1. Comparison of soil invertebrates” distribution among the different treatments
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Table 4. Analyses of variance for the soil invertebrate diversity indices for the studied stands

Mean Square

Source of variation df

Shannon Menhinick Smith ~Wilson
Treatment 2 0.299* 0.028*
Replication 39 0.451* 0.039*
Error 78 0.270 0.034 0.209
CV (%) - 0.431 0.478 0.175

**: Significant at P<0.01, *: Significant at P<0.05, ns: Not significant
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Table 5. Characteristics mean comparison of soil invertebrate’s diversity indices for the studied stands

Shannon Menhinick  Smith —~Wilson
Natural forest 2.35b 2.64a 0.691b
Populus deltoides 2.61a 3.43b 0.943a
Pinus taeda 2.01b 1.12¢ 0.992a

* Values followed by the same letter are not significant differ among the treatments
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Table 6. Pearson correlation (r) between soil physical and chemical properties and soil microbial indices
Omic qCO; Bacteria MBN MBC BR
Moisture 0.123* 0.518ns 0.215ns 0.412ns 0.137ns 0.225**
pH 0.129ns 0.288ns 0.011* 0.234* 0.038ns 0.012ns
ocC 0.238** 0.102** 0.678** 0.625** 0.654** 0.912**
N 0.301* 0.315* 0.681** 0.625** 0.669** 0.715**
Sand 0.125ns 0.601ns -0.356ns -0.256** 0.365** -0.318**
Clay 0.328ns 0.032* 0.203* 0.213** 0.174* 0.158*

BR: Basal Respiration, MBC: Microbial Biomass Carbon, MBN: Microbial Biomass Nitrogen, gmic: Microbial quotients, gco,:
Metabolic quotient, the symbols and parameters are the same as described for Table 2.
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Abstract

This study was carried out to investigate the effect of different plantations on the activity of soil
organisms, biodiversity indices and their relationships with the measured soil physical and chemical
characteristics. Sampling of soil, soil organisms and microbial indicates were done in plantation of
Populus deltoides, Pinus taeda and natural forest stand by random systematic method. In each
mentioned tree stands, 40 places were selected and soil samples were taken from a depth of 0-20 cm.
The results showed that the highest microbial respiration, microbial biomass carbon, microbial
biomass nitrogen and bacteria were observed in Populus deltoides and natural forests. Two indicators
of metabolic and microbial also showed significant differences among the stands. The result of
Pearson correlation between microbial indicators and different soil properties showed that there is a
positive and significant correlation between these indicators and organic carbon and total nitrogen.
On the base of this study, it is declared that the variations of soil qualities properties and the diversity
indices are proportional to the properties and the forest site productivity. Population of macrofauna,
as an indicator of the site productivity, will be suitable indicators for evaluation of the forest
management roles related to ecosystem conservation and permanency. Based on the results, Populus
deltoides compared to the other forest stands showed favorable conditions to produce more organic
matter and microbial respiration.

Keywords: Biodiversity indices, Biological indices, Microbial respiration, Soil biology
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