
Comparative Assessment on Physico-chemical Properties of 
Coal Mining Affected and Non-Affected Forest Soil at Changki, 

Nagaland 

Indian Journal of Ecology (2021) 48(1): 36-42
Manuscript Number: 3167

NAAS Rating: 4.96

Abstract: Coal mining activities along the forested hills and plains of various districts in Northeast India has caused substantial environmental 
damages altering the landscape and soil properties as well. The present study aims to evaluate the soil physico-chemical parameters of the 
coal mining affected forest (CMAF) and non-affected forest (NAF) at Changki, Nagaland, India. Soil samples were collected at varying depths 
from September, 2018 to August, 2019 covering the four seasons ., winter, spring, summer and autumn. The soil parameters such as soil viz
organic carbon, pH, porosity, soil moisture, particle density, exchangeable potassium, available nitrogen, available phosphorus and cation 
exchange capacity were higher in NAF soil in all the seasons. Comparative analysis between the results of the two sites indicates deteriorated 
soil quality and altered soil properties in the affected forest as the rejuvenating process is hampered while the soil nutrient availability and 
organic carbon composition in the NAF indicates fertile soil status.
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Coal excavation is one of the major mining activities in 

North-East India and most of the production comes from 

opencast mines. However, unscientific mining of minerals 

poses serious consequences to the environment, resulting in 

soil erosion, reduction of forest cover at a greater scale and 

loss in biodiversity. Large scale denudation of forest cover, 

scarcity of water, pollution of air, water and soil, degradation 

of agricultural lands are some of the conspicuous 

environmental implications of coal mining (Gupta and Tiwari 

2000). Mining gradually removes the fertile top layer of soil 

enriched with biomass of organic forest litters and hence has 

environmental repercussion. The overburden dumps 

deposited in un-mined forest build mine spoils and its impact 

can be felt over a vast area of land. Sarma (2002), Rai et al 

(2011) and Talukdar et al (2016) reported deteriorated soil 

quality in coal mining affected area with relatively low pH, low 

nutrients content and organic carbon. Nagaland, a state in 

northeast India is situated along the Indo-Burma biodiversity 

hotspot, lies between Latitude of 25  06´ N and 27  04´ N and o o

Longitude of 93  20´ E and 95  15´ E. The state has a sub-o o

tropical to warm temperate monsoonal climate with an 

annual average rainfall of 1,800-2,500 mm. Some of the 

mining sites reported by NPCB (2015) in Nagaland are at 

Mon, Longleng, Wokha and Mokokchung district. For 

decades, open cast coal mining has been taking place 

extensively in the forested hill slopes of Changki in 

Mokokchung district. The mining affected study site has coal 

field covering an area of 52,000 m  and is surrounded by 2

semi-deciduous forest. On average, overburden mine spoils 

of 250 tons are dumped annually at the borderline of adjacent 

forest which has greatly reduced the vegetation cover and 

drastically changed the forest landscape by altering the soil 

properties. Assessment of soil physico-chemical 

characteristics of coal mine is of utmost important because it 

not only paves the way of greater understanding the direction 

of improving soil fertility and bioremediation, but also is pre-

requisite for assessing the process of spoil reclamation, 

leading to the vegetational development or succession with 

respect to time (Maharana et al 2013). Therefore, the present 

study aims to compare the soil physico-chemical 

characteristics between the coal mining affected and non-

affected forest. This will impart knowledge and awareness on 

environmental issues occurring due to mining activities and 

initiate necessary steps to counter the repercussion effects. 

MATERIAL AND METHODS

Experimental area and sampling site: The present study 

was conducted at two forest sites of Changki and designated 

as Coal Mining Affected Forest (CMAF) having a latitude - 

26 26′18′′ N and longitude - 94 22′48′′E with an altitude of 248 ◦ ◦

m above 'm a.s.l.' and Non-Affected Forest (NAF) which lies 

at latitude - 26 24′40′′N and longitude - 94 23′31′′E with an ◦ ◦

altitude of 598 m above 'm a.s.l.'. The CMAF is located 

adjacent to the coal fields along with residential area and 
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