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Assessment of Soil Nutrient Status of Selected Villages of Kamareddy District in Telangana State, India

Abstract
Soil health deals with the assessment of soil physical, chemical and biological indicators, which represent the current soil condition of specified area as they range from nutrient concentrations to complex soil microbial communities. Timely assessment of soil fertility status and soil nutrient status plays an important role in the implementation of best management practices. This study aimed to assess the nutrient status of selected villages of Kamareddy district of Telangana. A total of 76 samples were analysed from farmers' fields from Kardpalley, Demi Kalan and Kazhriwadi villages of Kamareddy district, Telangana. The study area comes under a tropical climate with wide temperature ranges. The majority of samples recorded low organic carbon (< 0.5%), organic matter (<1.0%), and soil available nitrogen (<280 kg ha-1). Soil pH ranged between 6.02-8.40, 100% samples in all the villages were non-saline (< 1 dS m-1). Soil available nitrogen, phosphorus, and potassium ranged between 90-363 kg ha-1, 11-34 kg ha-1, and 143-664 kg ha-1, respectively. The P and K contents were medium, high and low, suggesting that site-specific nutrient management and regular soil testing help prevent excessive and unnecessary application of nutrients. It is concluded that site-specific fertilizer recommendation and regular soil testing is recommended for nutrient balance during the crop growth period to prevent unnecessary application of fertilizers. Adequate incorporation of crop residue/organic manure improves soil organic matter content. 
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Introduction 
The sustainable use of land resources to maximize food production has been projected as the most important issue that needs immediate attention, in which soil acts as a foothold and nutrient bin for crop growth and development.  Soil is defined as “a finite non-renewable source and a harmonious social system with a good structure, an optimal functioning state and an efficient buffering capacity to maintain a dynamic balance among all productivity factors of soil due to its ability to support biological activity and agricultural productivity by maintaining the environmental quality (De Corata et al., 2024). Soil as a component supports human health and allows agricultural productivity and sustains ecosystem services (Coyneet al., 2022). Superfluous application of mineral fertilizers associated with mismanagement of agricultural soils led to the degradation of soil health. Human intervention led to the modification of soils in order to achieve food security (Peter et al., 2019). 
It is emphasized that about 33% of soils are moderately to highly degraded due to compaction of subsurface soil, which fails to provide a foothold for plants, erosion, contamination of soils and irrigation water, salinization and acidification (FAO and ITPS 2015). 52% of the total land used for agriculture is severely affected by soil degradation (ELD, 2015). In the current scenario, crop production has become too dependent on the usage of inorganic fertilizers with major emphasis on N fertilizer application, as 50% of the population’s lives are dependent on the application of mineral fertilizers (Erisman et al., 2008). 
Soil health is the continued capacity of soil to function as a vital, living ecosystem that sustains plants, animals, and humans (Pankhurst, 1997). Soil health deals with the assessment of soil physical, chemical and biological indicators, which represent the current soil condition of specified area as they range from nutrient concentrations to complex soil microbial communities (Li et al., 2025). Synchronising nutrient application with specific crop demand through monitoring cuts down the unnecessary application of inorganic inputs (Reza et al., 2025). Timely assessment of soil health status and implication of recommended site-specific practices restore degraded soils (Mehra and singh, 2025). 
In order to regain soil to its initial state of fertility and health, we need to focus on what the soil needs. Timely assessment of soil fertility status and soil nutrient status plays an important role in the implementation of best management practices. Hence, the current study was conducted to assess the soil nutrient status of selected villages of Kamareddy district in Telangana state. 
Study area
The soil sampling was carried out in 3 villages of Kamareddy district of Telangana state. The study area included Kardpally, Demi Kalan and Kazhrawadi villages of Kamareddy District. Kardpally village, located between 18°21′45″N and 78°10′58″E come under Tadwai mandal. Demi Kalan village is situated approximately between 18°18′N and 78°18′Eunder the administrative part of Tadwai mandal. Kazharwadi village is situated between 18.3° N and 78.2° E. The district was identified with three predominant soil types: red loamy soils, medium and deep black soils. Among the three types of soils, red sandy loamy soils are the predominant type of soil. The district is categorized as the tropical wet and dry or semi-arid type climate with temperature ranging between 39ºC and 42ºC during hot summer months it receives a rainfall of 1040.6 mm during the south-west monsoon with July being the wettest month and during the winter, the temperature ranges between 15ºC and 29ºC. 
Materials and methods
A total of 25 representative surface (0-15 cm) soil samples were collected from Kardpally and Demi kalanand from Kazhriwadi 26 representative surface (0-15 cm) soil samples were collected from farmers' fields. The soils were shade dried for 2 to 3 days and after processing the samples were allowed to pass through a 2 mm sieve. The soil was analysed for physicochemical properties to assess the current nutrient status. The soil reaction and soil salinity parameters were determined by suspending a pH meter and EC meter in a 1:2.5 ratio of soil-water suspension. The soil organic carbon was estimated using the wet digestion method and organic matter was calculated using the Van Bemmelen factor. The soil available nitrogen was analysed using Kelplus unit and Distillation, for soil available phosphorus0.5M NaHCO3 (pH 8.5) extract (Olsen's method) and soil available potassium, neutral normal NH4AC (pH 7.0) extractant methods were used.  
Results and discussions: 
A total of 25 soil samples, each from Kardpalley and Demi Kalan villages and 26 from Kazhriwadi village were analysed for soil physicochemical properties. 
Soil reaction and salinity:
In the case of Kardpalley32%of samples had a neutral soil pH and 68% were slightly alkaline. No samples were at an acidic pH. In Demi Kalan 27% were neutral, 4% slightly acidic and 69% were slightly alkaline. In Kazhraiwadi, 40% samples were neutral, 60% samples were slightly alkaline, and no samples were recorded under acidic soil pH. The soil range between neutral to slightly alkaline reflects the acid-base reactions within the soil matrix and supports the cultivation of a wide variety of crops, providing crop selection feasibility to the farmers (Rajashekhar, 2025). In all villages, all samples were non-saline, showing there were no constraints in relation to soil salinity. The low salinity enhances nutrient availability, promoting crop growth and development (Mokolobate and Haynes, 2002; Ratcliffe, 2002). 
Soil organic carbon and soil organic matter content
The 60% soil recorded low, 28% recorded medium, and 8% recorded high organic carbon content in Kardpalley. 46% of soils recorded low 31% recorded medium and 23% recorded high organic matter content in Demi Kalan. 52% samples recorded low and 48% samples recorded high organic carbon content in Kazhrawadi. The low organic carbon content in soils has a direct effect on crop productivity, water retention, soil structure and overall nutrient availability (Johnston, 1986; Lal, 2004). About 64% soils recorded very low and 72% soils recorded low organic matter content in Kardpalley. In Demi Kalna, 46% of the soils recorded very low and 54% soils recorded low organic carbon content. In Kazhrawadi 60% recorded very low and 40% soils recorded low organic carbon content. Low organic carbon in the soils is attributed to continuous cultivation of soils and inadequate incorporation of crop residues. As the climate of the study area is tropical, higher temperature enhances the microbial decomposition of organic matter, resulting in low levels of organic matter content (Nalina et al., 2018). 
Soil major macro nutrients 
In Kardpalley, 92% soil recorded low and 8% recorded medium available nitrogen content, for available phosphorus 20% soils recorded low and 80% soils recorded medium values, for available potassium 60% samples recorded low and 40% samples recorded medium values. In Demi Kalan, 92% soils recorded low and 8% soils recorded medium available nitrogen content, 100% soils recorded low available phosphorus content for available potassium content 35% samples recorded medium and 65% samples recorded high potassium content. In Kazhrawadi96% samples recorded low and 4% samples recorded medium available nitrogen content for available phosphorus 88% soils recorded medium and 12% samples recorded high values for available potassium 48% soils recorded medium and 52% soils recorded higher values. The data for soil physicochemical and major macronutrients is presented in Table 1.In all the villages >90% of the soils recorded low available soil nitrogen content, revealing that nitrogen is the most limiting macronutrient in the study area (Karthikeyan et al., 2014). Nitrogen deficiency might be attributed to improper incorporation of crop residue, continuous cultivation, inadequate application of organic manures, losses through leaching and volatilization and microbial assimilation. Some samples recorded medium nitrogen content, which represents the proper implication of crop management practices by the farmers, such as organic manure incorporation. 




Table 1. Soil physicochemical and chemical properties.
	
Village Name
	Parameter
	
Total no of samples
	Range

	
	
	
	Highest
	Lowest

	1. Kardpalley
 
 
 
 
 
 
 
	 
	 
	
	

	
	pH
	25
	8.40
	6.68

	
	EC
	25
	0.85
	0.12

	
	OC (%)
	25
	0.86
	0.15

	
	OM (%)
	25
	1.48
	0.26

	
	Available N (Kg ha)
	25
	363
	90

	
	Available P (Kg ha)
	25
	30
	11

	
	Available K (Kg ha)
	25
	458
	155

	2. Demi Kalan
 
 
 
 
 
 
 
	 
	 
	
	

	
	pH
	25
	8.23
	6.02

	
	EC
	25
	0.29
	0.04

	
	OM (%)
	25
	0.99
	0.16

	
	OC (%)
	25
	1.71
	0.28

	
	Available N (Kg ha)
	25
	305
	95

	
	Available P (Kg ha)
	25
	34
	15

	
	Available K (Kg ha)
	25
	664
	214

	3. Kazhrawadi 
 
 
 
 
 
 
 
	 
	 
	
	

	
	pH
	26
	8.40
	6.86

	
	EC
	26
	0.61
	0.11

	
	OC (%)
	26
	0.89
	0.12

	
	OM (%)
	26
	1.53
	0.21

	
	Available N (Kg ha)
	26
	363
	107

	
	Available P (Kg ha)
	26
	29
	11

	
	Available K (Kg ha)
	26
	518
	143



In the case of phosphorus, 20% soils in Kardpalley and 100% soils in Demi Kalan recorded low, which might be attributed to the alkalinity of the soils, which favours the fixation of phosphorus. Though the available P is medium and high in some soils its availability is a major concern as the P availability is highly associated with soil pH which does not fluctuate and the high phosphorus content might be attributed to continuous build up of phosphorus due to fertilizers application (Sathish et al., 2018) and also phosphorus confinement in the rhizosphere due to immobile nature of phosphorus in soils (Rajeshwar and Mani, 2014). The medium and high available potassium in soils might be attributed to upward movement of potassium due to capillary raise release of labile K from residues and application of inorganic fertilizers. The low availability of potassium might be due to plant uptake, leaching and fixation of potassium in the deeper layers of soil (Pal and Mukhopadyay, 1992). 
Conclusion: 	
[bookmark: _GoBack]Among all the soil samples analysed, > 90% of soils in all the villages had low nitrogen content, indicating nitrogen as the most limiting factor for crop production in the study areas. The soil samples were deficient in organic matter and organic carbon as well, restricting the nutrient availability to the crops. The input of organic manures, compost, and green manures helps in building up soil organic matter. The P and K contents were medium, high and low, suggesting that site-specific nutrient management and regular soil testing help prevent excessive and unnecessary application of nutrients. 
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