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Abstract 
The correlations between soil microbe and soil physical and chemical properties were 

studied. The research was done in 2013 on the haplic luvisol. The soil samples were collected from an 
oak forest from Bihor County, Romania. Total number of aerobic mesophilic heterotrophs, 
Actinomycetes, fungi, Azotobacter and nitrifying bacteria was determined using the dilution method. 
The monitored physical and chemical properties of the soil samples were: moisture content (Ur, %), 
hydrolytic acidity (Acid., me/100 g soil), organic matter content (humus, %) nitric nitrogen (NO3-N, 
ppm), ammonium nitrogen (N-NH4, ppm), organic carbon C% and total N%. Pearson's correlation 
coefficients were conducted on the soil physical and chemical properties as well on the microbial 
properties analysed to determine how these variables were interrelated. The microbial communities 
were  strongly correlated with the soil physical and chemical properties. 
 
Keywords: correlations, microorganisms, soil properties, oak forest. 
 
INTRODUCTION 
 

Most soils are classified on the basis of their chemical and physical 
properties. The reason for this is that a soil chemical and physical property 
are more readily defined and measured than their microbiological properties. 
In this context we must give more attention to soil microbiological 
properties because of their important relationship to crop production, plant 
and animal health, environmental quality and food safety and quality. 

Also, many studies have reported that the soil physical and chemical 
properties are known to influence the abundance and quality of soil 
microorganisms and the relationship between soil properties and soil 
microbiota across large spatial scales and different land-use type.  

Also was investigated that after accounting for heterogeneity 
resulting from large scale differences among sampling locations, soil 
properties still explain significant proportions of variation in soil microflora.  

The distribution of microorganisms in forest soils is mostly 
determined by vegetation and soil chemical characteristics. For example, the 
study conducted by Hackl, E. (2004), compared the bacterial communities 
on six forests under different pine and oak vegetation.  

The results shown that Gram-positive bacteria communities, 
especially Actinomycetes, were more abundant under conifer forests than 
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under oak coverage. These results suggest that bacterial communities are 
adaptive to the soil chemistry. 

Relatively less information is available on the relationships between 
soil physical, chemical properties and counts of microorganisms in oak 
forest soils. The present work aims to study the microbiological activity of 
the haplic luvisol from an oak forest and the relationships between the 
microorganisms abundance and the soil chemistry.    

 
MATERIAL AND METHODS 
 

 The study was conducted in a field sites located at 30 kilometers from 
Oradea, Bihor County, Romania. This field has the same soil type (haplic luvisol) 
and the studied oak forest spreads over an area of 203,2 acres. The soil samples 
were taken from the experimental plots in the year 2013, in spring and 
autumn season.  

In March the oaks were still not foliaged, during the October the trees 
already were after leaf-fall. The soil samples were collected from the top 
soil (0-20 cm), and each one was consisting of 5 individual, randomly 
collected subsamples. 

 The collected soils were sieved through a 2 mm mesh screen to remove 
plant roots, rocks, and macrofauna. After sieving, soil samples were 
analyzed to characterize their physical, chemical and microbiological 
properties.  

Physical and chemical properties of the soil samples were 
determined as follows: moisture content (Ur,%) using gravimetrically 
method by oven-drying fresh soil at 1050C, hydrolytic acidity (Acid., 
me/100 g soil) was determined by Kappen procedure, pH in 1:2:5 soil water 
suspension by pH-meter, organic matter content (humus, %) by using 
Walkley-Black method, nitric nitrogen (NO3-N, ppm) determination by 
colorimetric method and ammonium nitrogen (N-NH4, ppm) with Nessler 
reagent. The method used for organic C% determination was wet oxidation 
method and dosage titration and for the total N% Kjeldahl method. 

The quantitative variation of three ecophysiological bacterial groups 
have been studied: aerobic mesophilic heterotrophs, heterotrophic fungi and 
nitrogen fixing bacteria Azotobacter.  

The soil samples (10 g) were suspended in 90 ml distilled water. 
Dilutions (of 10-6) were prepared from the soil samples using distilled water 
and these were dispersed with a top drive shaker for 5 min.  

Plate count method  was used to estimate total number of aerobic 
mesophilic heterotrophs on a solid nutrient medium containing meat extract 
(Atlas, 2004), total number of culturable fungi on Sabouraud Agar and total 
number of Azotobacter on Ashby's glucose agar.  
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After incubation the counts obtained were multiplied by the dilution 
factor to obtain the number of colony forming unit per gramme of soil.  
 
RESULTS AND DISCUSSION  
 
 The average values of the physical and chemical properties of the 
studied haplic luvisol as well of the bacterial counts are presented in the 
following tables (1, 2). 

 
Table 1 

Physical and chemical properties of the haplic luvisol 
Season Moisture 

content 

(%) 

Hydrolytic 

acidity 

( me/100 g 

soil) 

pH Organi

c 

matter 

content 

(%) 

nitric 

nitroge

n 

(NO3-N 

ppm) 

ammonium 

nitrogen 

(N-NH4, 

ppm) 

Organic  

C% 

Total 

N% 

Spring 18.5 3.36 6.15 4.83 5.2 8.9 2.80 0.228 

Autumn 17.97 3.9 5.90 6.54 3.2 12 3.79 0.330 

 
Table 2 

 Principal groups of microorganisms present in the haplic luvisol 

(CFU g-1 dry soil) 
Season Aerobic 

mesophilic 

heterotrophs 

Actinomycetes Fungi Azotobacter Nitrifiyng 

bacteria 

Spring 34,68x106 16,38x106 1,92x106 235 630 

Autumn 36,8x106 17,38x106 1,29x106 340 560 

 
The correlations between the tested parameters are described in the 

following. In the spring season, a statistically significant negative strong 
correlation is present between the number of heterotrophic fungi and the 
number of nitrogen fixing bacteria (r=-0.986; p=0.014).  

The number of fungi is statistically significant strong correlated with 
acidity (r=0.994; p=0.006) and organic matter content (r=0.992; p=0.008).  

A significantly strong correlation is observed between acidity and 
organic matter (r=0.981; p=0.019) and between organic matter and 
ammonium nitrogen content (r=0.956; p=0.044). Ammonium nitrogen 
content is correlated with the total N% content (r=0.974; p=0.026) and the 
total N% is strong correlated with pH values (r=0.986; p=0.014).  
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In the autumn season, the number of aerobic mesophilic heterotrophs 
is significantly strong correlated with the number of fungi (r=0.999; 
p=0.001) and the total number of heterotrophic fungi is significantly strong 
correlated with the nitric nitrogen content (r=0.970; p=0.030). Acidity 
values are significantly strong correlated with the moisture content (r=0.982; 
p=0.018), organic matter content (r=0.994; p=0.006) and ammonium 
nitrogen content (r=0.953; p=0.047).  

A statistically significant strong correlation is present between the 
moisture content and organic matter content (r=0.983; p=0.017), ammonium 
nitrogen content (r=0.973; p=0.027) and organic C% (r=0.975; p=0.025).  

Ph values are statistically significant strong correlated with nitric 
nitrogen content (r=0.959; p=0.041) and organic C% content (r=0.974; 
p=0.026), organic matter content is statistically strong correlated with 
ammonium nitrogen content (r=0.979; p=0.021) and total N% content 
(r=0.965; p=0.035) and significantly strong correlations are observed 
between the ammonium nitrogen content, organic C% content (r=0.981; 
p=0.019) and total N% content (r=0.980; p=0.020). 
  
CONCLUSIONS 
 

Based on the correlations between the tested parameters may be 
evidence that the microorganisms abundance is controlled by the soil 
chemistry and many soil properties are interrelated one with another.  

The incidence of bacteria in soil samples was evidently dependent on 
the acidity, pH values and  moisture content and on the presence of organic 
matter, organic carbon and total nitrogen content in soil. These parameters 
are the best predictors of bacterial and fungal community composition. 
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