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Soil is an important component of the earth’s system, functioning not 

only for the production of food, fodder and fibre but also in the 

maintenance of local and regional environmental quality.  In the 

present study attempt has been made to study culturable bacteria in 

soil and its relation with soil parameters such as electrical 

conductivity, pH, and percentage of organic compound and total 

nitrogen, phosphorus, sulphur, calcium, magnesium and potassium. 

Soil samples were found to be of neutral pH, low salinity, high 

nitrogen, low organic carbon, range of phosphorus and potassium 

from medium to high. Site LP2 showed maximum number of bacterial 

colonies. Potassium content in soil was found to be high. 
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Introduction:- 
In the age of modern science it is necessary to know the basic needs of soil. Healthy soil is basic component of the 

modern and scientific tillage so that it is necessary to require the basic needs of soil.Soil is a reservoir of nutrients 

required by crops, but not necessarily at optimum levels of immediate availability to plants. Soil fertility is an 

important factors and which determine by presence or absence of soil parameters namely pH, EC, C, N, P, K, Ca, 

Mg, and S. Application of statistical tools can provide such information and assist the interpretation of soil tested 

data[1].  Growth of plant is determined through soil fertility and soil fertility is determined by the availability of 

macro and micronutrients and other minerals and nutrients.  Formation of soil is a biogeochemical process that is 

dependent on the materials deposited and degraded by microorganisms on the uppers soil layer. These processes are 
developed a long time and space, and have as final product the formation of soils with different physical and 

chemical characteristics. Different soil microorganisms, control of ecosystem functioning through decomposition 

and nutrient availability and may serve as indicators of land-use change and ecosystem health [2].  However, the 

study of soil microorganisms is difficult and our current understanding limited. The variety and small size of these 

groups become more specious as our skills to explore them have improved in recent years [3]the soil microbial 

populations are vibrant and various[4] almost beyond measure[5], and that some patterns seem to hold on a global 

scale.The type of flora cover and dominant species of forest ecosystems affects the chemical, biological and 

biochemical properties of soils[6]. Due to the accumulation of organic residue, a significant proportion of the 

nutrients extracted from soil are retained by plants, and the breakdown of plant residue releases nutrients, which can 

be reused by flora and microorganisms [7]. 

 
The focus of this paper is to study classification of soil samples according to their properties by using descriptive 

statistical analysis. To determine the relationship between pH, EC and macro nutrients (P, K, C and S, total N,) and 

Corresponding Author:-V. B. Pattani. 

Address:-Shree H. N. Shukla College of Science, Nr. Lalpari Lake, B/h Marketing Yard, Rajkot-360 003. 

 

 
 

http://www.journalijar.com/


ISSN: 2320-5407                                                                                      Int. J. Adv. Res. 4(9), 855-862 

856 

 

Microbial analysis of soil such as total viable bacterial, fungal and Actinomycetes In the present study to made in 

situ features of bacteria and counts of bacteria and its connection with different physiochemical and microbial 

parameters of soil 

 

Material & Methods:- 
Soil samples:- 
Soil samples collected from different area around Lalparilake of Rajkot, Gujarat.  From each sampling point 3 

samples of soil were collected form each nine sites and each nine sites were divided into three different areas 

designated as LP1, LP2 and LP3. The soil around the root was carefully dug up to 30 cm depth collected and 

transferred into polythene bags. The soil samples were stored in refrigerator till further use. 

 

Enumeration of microbes:- 
Samples of soil were plated on nutrient agar, potato dextrose agar and starch casein agar with different dilution using 
spread plated technique to enumerate bacteria, fungi and Actinomycetes respectively.  Colonies were counted at 24 

hours interval until 72 hours and colony forming unit per gram was calculated for each sample. 

 

pH and electrical conductivity (EC, dS/m) were determined in the supernatant solution of 1:5 soil/water ratio (w/v) 

using a pH meter and conductivity bridge / meter  respectively. 

 

Organic carbon was determined by the wet digestion method of Walkley and Black [8]. 

 

Nitrogen , Potassium and Phosphorus were determined by Jones[9]. 

 

Sulphurwas determined by Zhao et al., 1996[10]. 

 

Calcium and Magnesium were determined by Rowell (2014)[11]. 

Interpretation of all the physical and chemical properties of soilwere done according to Methods ManualSoil Testing 

in India[12]. 

 

All the statistical calculation were done using Microsoft Office Excel (2013) and XLSTAT- PRO 7.5. 

 

Result and Discussion:- 
Enumeration:- 
Colony forming unit per gram was calculated by counting bacterial colonies on Nutrient agar plates, potato dextrose 

agar plate and starch casein agar. 

Table 1:-Colony forming unit per gram of soil. 

Sample Total bacterial Count Total fungal Count Actinomycetes 

LP1 3.0 x 1011 4.0 x 105 2.0 x 106 

LP2 1.3 x 1012 3.0 x 104 1.0 x 104 

LP3 4.0 x 109 8 x 103 1.0 x 10
6
 

 

pH and Electrical Conductivity:- 

The measure of soil pH is an important parameter which helps in identification of chemical nature of the soil[13] as 

it measures hydrogen ion concentration in the soil to indicate it’s acidic and alkaline nature of the soil.pH of the 

samples was found to be between 7 and 8.1(Table 2)indicating the existence of a variety of soils that are moderately 

alkaline nature. 

 

Conductivity(dS/m), as the measure of current carrying capacity, gives a clear idea of the soluble salts present in the 

soil. It plays a major role in the salinity of soils. Lesser the EC value, low will be the salinity value of soil and vice 

versa. Conductivity(dS/m) was found to be low at all the sites indicating low salinity.  Even though, soil 

conductivity is influenced by many factors, high conductivities are usually associated with clay-rich soil and low 

conductivities are associated with sandy and gravelly soils. This is a result of the shape and physical properties of 
the particles which make up the soil.There are various factors that affect the soil electrical conductivity such as pore 

continuity, water content, salinity level, cation exchangecapacity, depth and temperature [14]. 
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Table 2:-Selected Physical and Chemical Properties of soil. 

Parameters Sites 

  UNITS A B C 

pH   7.99 ± 0.01 7.43 ± 0.01 8.05 ± 0.03 

E.C ds/m 0.57 ± 0.00 1.93 ± 0.00 0.41 ± 0.01 

OC % 1.07 ± 0.00 0.16 ± 0.00 0.95 ± 0.01 

TN Kg/ha 234.87 ± 2.61 245.93 ± 1.77 262.44 ± 2.74 

OM % 1.83 ± 0.01 0.27 ± 0.01 1.64 ± 0.01 

K Kg/ha 884.69 ± 7.61 1170.05 ± 11.27 405.03 ± 3.12 

P Kg/ha 6.95 ± 0.03 6.23 ± 0.03 20.18 ± 0.03 

S ppm 208.71 ± 1.52 268.50 ± 1.26 115.06 ± 1.44 

Ca % 0.61 ± 0.01 0.32 ± 0.00 0.53 ± 0.01 

Mg % 0.24 ± 0.00 0.04 ± 0.00 0.23 ± 0.00 

 

Percentage Organic carbon (OC) and percent organic Matter (OM) 
The importance of organic matter in the soil is implied in the definition of soil, which recognizes fertility status of 

the soil, as a unique feature distinguishing soil from the parent rock/ other non-fertile soils. It increases the soil 

fertility / nutrient status and controls erosion and runoff of the soil and water, besides it is a major determinant of 
improved soil structure, moisture content and general nutrient status of the soil.  The percentage of organic carbon 

ranged from 0.16 to 1.07(Table 2)and percentage of organic matter was found to be in range of 0.27 to 1.84(Table 2) 

in the study area. Depending upon theorganic carbon content (%), the quality of soil was found to be low to high. 

Soils with low carbon are due to good aeration which increase the oxidation of organic matter present in the soil[15]. 

 

Phosphorus:- 
Phosphorus is the second most important macronutrient available in the biological systems, which constitutes more 

than 1% of the dry organic weight. It is also a second most limiting factor often affecting plant growth, which exists 

in the soil in both organic and inorganic forms[16]. The phosphorus (kg/ha) was found in range of 6.9 to 20.18 

kg/ha(Table 2). Phosphorus content was found to be low to medium. 

 

Nitrogen:- 
Plants take up nitrogen generally as nitrates under aerobic conditions and as ammonium ions during anaerobic 

conditions. Nitrogen is most often the limiting nutrient for the plant growth[17]. The percentage of total nitrogen 

was found in range of 234kg/ha to 264kg/ha(Table 2). Total nitrogen content was found to be high. 

 

Potassium (K):- 
Next to nitrogen and phosphorous, potassium is the most critical essential element in influencing plant growth and 

production throughout the world. Potassium plays essential role in plants. It is an activator for dozens of enzymes 

responsible for plant process[18]. The Potassium (K) (kg/ha) values varied from 405to 1170kg/ha (Table 2). 

Potassium in soil samples ranged to be very high. 

 

Sulphur:- 
The form of sulfur taken up by plants is sulfate-sulfur and must be constantly replenished. Sulfur from all sources 

must either be in the sulfate form or be converted to the sulfate form before it can be used by plants[19].Sulphur 

content in soil was found to be in range of 115 to 268 ppm(Table 2). 

 

Calcium:- 
A soil with the appropriate amount of Calcium will remain loose and workable.  Calcium is the major transporter of 

other minerals and nutrients, including sugars[20]. Calcium content in the soil was found to be in the range 0.32 to 

0.61(Table 2). 

 

Magnesium:- 

Magnesium is a component of several primary and secondary minerals in the soil, which are essentially insoluble, 

for agricultural considerations. These materials are the original sources of the soluble or available forms of Mg. 

Magnesium is also present in relatively soluble forms, and is found in ionic form (Mg++) adhered to the soil colloidal 
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complex[21]. The ionic form is considered to be available to crops. Magnesium content in the soil was found to be 

in the range 0.04 to 0.23(Table 2) 

 

Relation among soil parameters:- 

Correlation matrix is given in Table 3. Correlation studies of electrical conductivity with pH, potassium, percent 

organic carbon, percent organic matter, phosphorus and percent total nitrogen was found to be negative and with that 
of sulphur and magnesium was found to be positive. pH was negatively correlated with potassium, sulphur and 

electrical conductivity and positively correlated with other parameters. Phosphorus and potassium show strong 

relationship with each other.Organic carbon showed strong relationship with pH and less correlated with the other 

parameters. Nitrogen showed positive correlation with phosphorus and magnesium. 

 

Table 3:-Matrix correlations among different soil properties in tabular form. 

  pH E.C OC TN OM K P S Ca Mg 

pH 1.000                   

E.C -0.995 1.000                 

OC 0.975 -0.978 1.000               

TN 0.214 -0.196 0.003 1.000             

OM 0.975 -0.978 1.000 0.003 1.000           

K -0.054 -0.002 -0.007 -0.148 -0.007 1.000         

P 0.064 0.001 0.009 0.231 0.009 -0.945 1.000       

S -0.068 0.014 -0.019 -0.161 -0.019 0.998 -0.939 1.000     

Ca 0.021 -0.014 0.002 -0.070 0.002 -0.575 0.277 -0.587 1.000   

Mg 0.002 0.019 -0.032 0.016 -0.032 -0.764 0.514 -0.777 0.962 1.000 

 

Relation of Bacteria with soil parameters:- 
In the present study pH was found to be neutral to slightly alkaline which is an indication that population of bacteria 

were high as compared to acidic pH soils[22]. In the given study pH at site LP2 was neutral and maximum bacteria 

population was found at the same site.  Electrical conductivity was found to be less than 2 dS/m indicating low 

saline and supporting growth of bacteria, increase in  >2dS/m will have negative impact on respiration, 
decomposition, nitrification and denitrification[23]. Soil organic carbon is the major source of energy for the soil 

microorganisms and Organic Carbon reaches its optimum value when the soil pH is in between 5.00 to 6.00 and 

decreases when lower than 5.00[24]. Nitrogen addition in temperate forests typically increases microbial biomass at 

a short term basis [25] but over the longer term, biomass generally decreases [26].   Total Nitrogen was found to be 

high and has negative impact over nitrification process.  The organisms involved in phosphorus (P) cycling in soils 

are highly varied, and microorganisms probably play the most important role.  Till date 99% of soil microorganisms 

have not been cultured successfully[27]. Microorganisms play an important role in all three major components of the 

soil P cycle i.e. dissolution, precipitation, adsorption, desorption, mineralization and immobilization.  Excess 

potassium leads to decrease in count of bacteria in soil. 
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