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Abstract: Deficiency of sulphur in soil is increasing day by day and it is the present era need to address this problem to achieve the goal of 
sustainability. In order to study the status of sulphur in acidic soils, the present investigation was carried out in Western Himalayas. Around 500 
soil samples were collected randomly from cultivated soils. Processed soil samples were analysed for pH, clay content and available S 
following standard procedures. Five soil profiles were also studied to understand the vertical distribution of sulphur fractions through the soil 
profile. In study area, textural class, pH (1:2.5) and available sulphur ranged from loamy sand to clay, 4.23 to 7.00 (extremely acidic to neutral) 
and 11 to 65 kg ha  (deficient to sufficient), respectively. Around 35 per cent of the soil samples were deficient in available sulphur. Available S -1

exhibited a significant positive correlation with clay and silt, whereas significant negative correlation was found with sand and pH. In soil 
profiles study, all the S fractions decreased with increase in depth and highest contents of all the S fractions were found in surface layer. 
Sulphur fractions followed the order as total-S>organic-S>heat soluble-S>sulphate-S>water soluble-S in all the studied locations.

Keywords: Sulphur status, Soil profiles, Sulphur correlation, Texture, pH

Gourav Narender K. Sankhyan, , Pardeep Kumar, G.D. Sharma  and M.C. Rana1 1

Department of Soil Science, Department of Agronomy, Grassland and Forages1

CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur-176 061, India
E-mail: gchouhan1@gmail.com 

Accessing the distribution of sulphur and other nutrients 

in soils is important to achieve the goal of sustainability in 

agriculture. Among major nutrients, sulphur (S) is one of the 

essential elements for crop production and the fourth most 

important nutrient after nitrogen, phosphorus and potassium. 

Sulphur is best known for its role in the synthesis of proteins, 

oils, vitamins and flavoured compounds in plants. It is a 

constituent of three essential amino acids  methionine viz.

(21% S), cysteine (26% S) and cystine (27% S), which are the 

building blocks of protein. Over the last decade, sulphur 

deficiency was recognized as a constraint to crop production 

all over the world (Scherer 2009). According to recent 

estimates, about 39·0 per cent of Indian soils are deficient in 

S, although the level of deficiency varied with soil types, agro-

ecosystems, cropping systems and anthropogenic activities 

(Shukla et al 2014). Sulphur deficiencies in India are 

widespread and scattered throughout 120 districts out of 400 

districts (Ghosh and Dash 2012). Major reasons for sulphur 

deficiency in crop production are the use of high analysis S-

free fertilizers, decreased or no use of organic manures and 

reduced atmospheric inputs (Divito et al 2015). Historically, 

the inputs of S from the atmosphere into soils were sufficient 

to meet plant demands, particularly within heavily 

industrialized areas of the northern hemisphere (Eriksen 

2008). However, the continuing decrease in these 

atmospheric inputs due to the restrictions by the government 

on sulphur dioxide (S0 ) emissions by coal-based industries 2

and power stations, coupled with decreased additions of S 

through  high-analysis P fertilizers, have increased the S 

deficiency (Srinivasarao et al 2008). The major 

transformations of sulphur in the upland agriculture system 

are mineralization, immobilization and oxidation 

(Piotrowska-Długosz et al 2017), which govern its gains and 

losses in the soil-plant system through leaching and 

adsorption, in various agro-climatic conditions. Sulphur is 

found in organic and inorganic forms in soil, whereas its pools 

are extremely dynamic in the terrestrial ecosystem. Sulphate 

(SO ) is the predominant form of inorganic S present in most 4
2-

soils, although some reduced S forms (elemental S, 

thiosulphate or sulphide) may also be found in soils under 

anaerobic conditions. Researchers have done a lot of work 

on the key processes of sulfur biogeochemical cycling, which 

is mainly focus on the spatial pattern of sulfur. Researchers 

have already studied the key processes of sulphur like 

(Zheng et al 2019, Wang et al 2019), the distribution and 

accumulation  of sulphur in  soil-vegetation system (Chen et 

al 2020, Wu et al 2020), the mineralization and 

immobilization of organic sulphur (Tanikawa et al 2014), the 

dissmilatory reduction process of sulphate and its coupling 

mechanism with carbon, nitrogen and iron (Karimian et al 

2018, Schoepfer et al 2019) and the emissions of sulphur gas 

(Wang et al 2017). The knowledge of different forms of 

sulphur is of much relevance in assessing the long-term 

availability of sulphur and in formulating strong sulphur 
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