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Abstract: Bulk density is an important component of the soil as it helps in understanding the health of the soil. The present study is 

intended at examining the relationship between bulk density, organic matter and organic carbon content in the soils of tropical dry 

deciduous forest of Ranchi. Twelve sites were selected and soil samples were collected from 3 depths of soil i.e. 0-30, 30-60 and 60-90 

cm. Soil bulk density showed negative correlation with SOC, SOM and TC but positive correlation with inorganic carbon. It was 

positively significant while going down the soil profile. 
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1. Introduction 
 
Soils are the most important component of the global carbon 

cycle. Carbon stored in soil is an important part of the 

terrestrial carbon pool (Lal and Kimble, 1997) and soils of 

the world are potentially viable sinks for atmospheric carbon 

(Lal et al., 1995; Lal, 2001).Soil organic carbon (SOC) 

stocks are the largest reservoirs in the world. SOC plays 

important role in alleviating the effects of greenhouse gases 

and storing, and it is necessary for enhancing soil quality, 

sustaining and improving food production, maintaining 

clean water and reducing CO2in the atmosphere (Sakin, 

2012). One of the soil properties necessary to predict the 

change, flow and concentration of nutrients in the soils is 

bulk density (Bernoux et al., 1998). To estimate these pools 

correctly, we need to determine the organic carbon contents 

and bulk density of the soils (Sakin, 2010).  

 

2. Material and methods 
 

Study site  

The present study was carried out in Ranchiwhich is located 

on southern part of the Chota Nagpur plateau. It is located at 

23°21′N 85°20′E/ 23.35°N 85.33°Eand its average elevation 

is651 m above sea level.Ranchi has a hilly topography and is 

surrounded by dense tropical forests. The forests come under 

the Dry peninsular Sal- Type 5B/C -IC. Total forested area 

of Ranchi is 22.84 % of total geographical area (ISFR, 

2017). Relative humidity of the region remains low. 

December is the coldest month with minimum temperature 

of 10.3°C and May is the hottest month with maximum 

temperature of 37.2°C. Average annual rainfall of the district 

is 1375 mm and more than 80 percent precipitation received 

during monsoon months. From June to September the 

rainfall is about 1,100 mm. 

 

Field sampling and laboratory analysis 

Sampling was done from the twelve sites i.e. Chirua, Rarha, 

Patratu, Menhri, Pusu, Uparonki, Arahanga, Banki, Gango, 

Kundla, Mankidih and Chipibandhdih. Soil samples from 

three depths i.e. 0-30, 30-60 and 60-90 cm, were collected 

from each site to estimate bulk density and soil carbon. Bulk 

density was estimated following Allen et al. (1974). Soil 

organic carbon (SOC), inorganic carbon (IC) and total 

carbon was measured through combustion process (Liqui II 

TOC Elementar Analyser). Soil organic Matter (SOM) was 

obtained from estimated SOC using the conventional 

conversion, SOM = 1.72 × SOC (Morisada et al., 2004). 

Observed data was statistically analyzed by main effect 

ANOVA, with depth as a factor. Correlations between 

variables were calculated using Pearson’s correlation 

coefficient. The statistical analysis was performed using the 

Statistica version 6, Statsoft. Inc. 2001, USA.  

 

3. Results 
 

Bulk density showed positive correlation with depth (F= 

33.46, p<0.001). It was highest in the 60-90 cm depth and 

lowest in 0-30 cm depth (Table 1). The mean value of the 

bulk density in 0-30 cm, 30- 60 cm and 60-90 cm depth was 

1.29 g cm
-3

, 1.34 g cm
-3

 and 1.41 g cm
-3

, respectively.It 

showed negative correlation with soil organic carbon, total 

carbon and soil organic matter but was positively correlated 

with the soil inorganic carbon (Table 2). 

 

Table 1: Bulk density of the soil in the different depths of 

the sites 

 
*values are in g cm

-3
, ± means SE. 

 

Paper ID: ART20195753 10.21275/ART20195753 1970 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor (2018): 7.426 

Volume 8 Issue 2, February 2019 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

 
 

 
Figure 1: Total carbon (TC), soil organic carbon (SOC), inorganic carbon (IC) and soil organic matter (SOM) concentration 

in the soils of the studied sites at three depths. 
 

 

 
Figure 2: Correlation of bulk density with total carbon, organic carbon, soil organic matter and inorganic carbon 

 

Table 2: Correlation between different parameters of the soil 

 

site depth BD STC SOC SIC SOM 

site 1.00 
      

depth 0.00 1.00 
     

BD -0.19 0.51* 1.00 
    

STC -0.02 -0.67* -0.51* 1.00 
   

SOC 0.05 -0.82* -0.59* 0.96* 1.00 
  

SIC -0.21 0.86* 0.54* -0.44** -0.68* 1.00 
 

SOM 0.05 -0.82* -0.59* 0.96* 1.00 -0.68* 1.00 
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*BD- bulk density, STC- soil total carbon, SOC- soil organic carbon, SIC- soil inorganic carbon, SOM- soil organic matter. 

 

Soil organic carbon and soil organic matter showed negative correlation with depth (F=170.22, p<0.001). Soil total carbon 

also showed negative correlation with depth (F= 47.11, p<0.001) but inorganic carbon had positive correlation (F= 107.11, 

p<0.001) 

 

 
 

 
 

(Figure  1). There was a strong relationship between SOC 

and SOM. Perie and Ouimet (2007) also reported the similar 

result. Thus, the study indicates that as the SOC and SOM 

increases, thebulk density of soil decreases which is required 

for the proper growth of the trees. 

 

4. Conclusion 
 

So far as the soil of forests of Ranchi is concerned, thesoils 

were found to be less productive. There is a 

significantnegative correlation between organic matter and 

bulk density ofsoil. Soil productivity is largely a function of 

amount of organic matter present in the soil. It is one of the 

important componentsof soil and helps the soil to maintain 

better aeration for germinating seeds and plant 

rootdevelopment. All the soil samples were having low 

organicmatter content which means lower nutrient status and 

thus having low soil productivity. 
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