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Open Access This article is licensed 

under a Creative Commons Attribution 

4.0 International License, which permits use, sharing, 

adaptation, distribution and reproduction in any 

medium or format, as long as you give appropriate 

credit to the original author(s) and the source, 

provide a link to the Creative Commons license, and 

indicate if changes were made. The images or other 

third party material in this article are included in the 

article’s Creative Commons license, unless indicated 

otherwise in a credit line to the material. If material is 

not included in the article’s Creative Commons license 

and your intended use is not permitted by statutory 

regulation or exceeds the permitted use, you will 

need to obtain permission directly from the copyright 

holder. To view a copy of this license, visit 

http://creativecommons.org/ licenses/by/4.0/ 

 

The present study aimed to investigate the nutrient composition of soil 

samples collected from various locations in the Nanded district of 

Maharashtra, India. The primary objective was to assess the levels of 

major macronutrients, such as nitrogen (N), phosphorus (P), and 

potassium (K), as well as secondary and micronutrients in the soil. Soil 

fertility is a crucial factor in determining agricultural productivity, and 

an understanding of the nutrient status of soils is essential for 

sustainable land management. This study evaluated the nutrient 

composition of soil samples from the Nanded district of Maharashtra, 

India, to provide insights into the soil's fertility and potential for crop 

production. The results revealed varying levels of macronutrients, 

secondary nutrients, and micronutrients, which can guide farmers in 

optimizing fertilizer application and implementing site-specific nutrient 

management strategies. 

Keywords: Soil nutrients, Nanded District, Maharashtra, 

Macronutrients, Micronutrients, Soil fertility 

 

1. Introduction 
 
Soil is a dynamic and complex system that plays a crucial role in 

supporting plant growth and agricultural productivity. The availability 

of essential nutrients in the soil is a key determinant of its fertility and 

the ability to sustain healthy crop production [1]. However, the ever-

increasing demand for food and the intensive cultivation of crops have 

led to the depletion of soil nutrients, necessitating the need for 

comprehensive nutrient analysis [2]. 

 

The Nanded district of Maharashtra, India, is an important agricultural 

region known for the cultivation of various crops, including cereals, 

pulses, and cash crops. Understanding the nutrient status of the soils in 

this region is crucial for developing effective fertilizer management 

strategies and ensuring sustainable agricultural practices.  
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https://www.irjse.in/
https://doi.org/10.5281/zenodo.14198977


 

264 |                      Nutrient Analysis of Soil from Nanded District, Maharashtra, India 

 

 

ISSN 2322-0015          https://www.irjse.in                                          

To achieve the objectives of this study, soil samples 

were collected from 30 randomly selected locations 

within the Nanded district, representing the major soil 

types and cropping patterns in the region. The soil 

samples were analyzed in the laboratory to determine 

the levels of macronutrients (nitrogen, phosphorus, and 

potassium), secondary nutrients (calcium, magnesium, 

and sulfur), and micronutrients (iron, zinc, copper, and 

manganese) using standard analytical methods [3] [2] 

[1] [4]. The soil samples were collected from a depth of 

0-15 cm, as this is the most critical zone for plant root 

growth and nutrient uptake.  

 

2. Methodology 
 

Sample Collection :  

Soil samples were collected from 30 different locations 

within the Nanded district of Maharashtra, India. The 

samples were obtained from a depth of 0-15 cm using a 

soil auger. The samples were placed in clean, labeled 

plastic bags and transported to the laboratory for 

analysis. 

 

Soil Analysis :  

The soil samples were air-dried and passed through a 2-

mm sieve to remove any coarse materials. The following 

analyses were performed on the prepared soil samples. 

 

Macronutrients: Nitrogen (N), Phosphorus (P), and 

Potassium (K) were determined using standard 

analytical methods. 

 

Secondary Nutrients: Calcium, Magnesium, and Sulfur 

were analyzed using appropriate techniques. 

 

Micronutrients: Iron, Zinc, Copper, and Manganese 

were quantified using atomic absorption 

spectrophotometry. 

 

The soil pH, organic matter content, and other relevant 

physicochemical properties were also determined to 

provide a comprehensive assessment of the soil's 

fertility status. 

 

Quality control measures, including the use of standard 

reference materials and replicate analyses, were 

employed to ensure the reliability and accuracy of the 

results. 

 

3. Observations 
 

The results of the soil nutrient analysis revealed 

significant variations in the levels of macronutrients, 

secondary nutrients, and micronutrients across the 

different sampling locations within the Nanded district. 

The mean values and standard deviations for the 

analyzed soil properties are presented in Table 1

 

Table 1. The mean values and standard deviations for the analyzed soil properties. 

Soil Property   Mean Value   Standard Deviation 

 pH   7.4  0.4 

 Organic Matter (%)  1.2   0.3  

 Nitrogen (N)   150.2 mg/kg   25.6  

 Phosphorus   18.7 mg/kg   4.2  

 Potassium   225.6 mg/kg   38.9  

 Calcium   2850 mg/kg   410  

 Magnesium   860 mg/kg   172  

 Sulfur   28.9 mg/kg   6.3  

 Iron   21.4 mg/kg   3.8  

 Zinc   1.6 mg/kg  0.5  

 Copper   0.9 mg/kg   0.2  

Manganese   10.2 mg/kg   2.7  

https://www.irjse.in/
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Figure 1: Soil Properties with Mean Value and Standard Deviation 

 

The results indicate that the soils in the Nanded district 

generally have a slightly acidic to neutral pH, with a 

moderate organic matter content. The levels of 

macronutrients, such as nitrogen, phosphorus, and 

potassium, were found to be within the range 

considered adequate for crop production [4] [1]. 

 

4. Results 
 

The soil samples from the Nanded district exhibited a 

wide range of nutrient levels, highlighting the 

heterogeneity of the soil resources in the region. The key 

findings from the nutrient analysis are as follows: 

 

Nitrogen (N): The available nitrogen content in the soil 

samples ranged from 120.1 to 215.3 mg/kg, with a mean 

of 150.2 mg/kg. This suggests that the soils in the region 

have moderate to high nitrogen levels, suitable for 

supporting crop growth [5]. 

 

Phosphorus: The available phosphorus content in the 

soil samples varied from 12.3 to 25.1 mg/kg, with a 

mean of 18.7 mg/kg. This indicates that the soils 

generally have adequate to high phosphorus levels [5] 

[4]. 

 

Potassium: The available potassium content in the soil 

samples ranged from 175.2 to 305.4 mg/kg, with a mean 

of 225.6 mg/kg. These potassium levels are considered 

sufficient for most crops [5] [4]. 

 

The secondary nutrients, such as calcium, magnesium, 

and sulfur, were also present in the soil samples, with 

mean values of 2850 mg/kg, 860 mg/kg, and 28.9 

mg/kg, respectively.  

For the micronutrients, the mean values were 21.4 

mg/kg for iron, 1.6 mg/kg for zinc, 0.9 mg/kg for 

copper, and 10.2 mg/kg for manganese.  

 

These results suggest that the soils in the Nanded 

district generally have adequate levels of essential 
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nutrients, with some variations in the concentrations of 

specific elements across the sampling locations. 

The spatial variability of the soil nutrient levels is 

depicted in the maps shown in Figure 1.  

 

Regarding the micronutrients, the soil samples showed 

the following levels: 

Iron: 21.4 mg/kg (mean) 

Zinc: 1.6 mg/kg 

Copper: 0.9 mg/kg 

Manganese: 10.2 mg/kg 

These micronutrient levels were found to be generally 

adequate for crop production, except for zinc, which 

was slightly on the lower side [6] [3]. 

 

5. Discussion 
 

The results of the nutrient analysis provide valuable 

insights into the soil fertility status of the Nanded 

district. The moderate to high levels of macronutrients, 

such as nitrogen, phosphorus, and potassium, suggest 

that the soils in the region have a good potential for 

supporting crop growth and productivity [4] [1]. The 

adequate levels of secondary nutrients, such as calcium, 

magnesium, and sulfur, further contribute to the overall 

soil fertility [3]. 

 

However, the heterogeneity observed in the nutrient 

levels across the different sampling locations highlights 

the need for site-specific nutrient management 

strategies. The presence of adequate secondary 

nutrients, such as calcium, magnesium, and sulfur, is 

also a positive indicator of the soil's overall fertility 

status. 

 

Regarding the micronutrients, the analysis revealed that 

the soils generally have sufficient levels of iron, copper, 

and manganese, but the zinc levels are slightly lower 

than the optimal range [6] [3].  

 

The low zinc levels in the soil samples may be attributed 

to various factors, such as the inherent soil properties, 

long-term cropping patterns, and the imbalanced use of 

fertilizers [3] [7].  

To address the potential zinc deficiency, targeted 

application of zinc-containing fertilizers or organic 

amendments, such as farmyard manure, could be a 

viable option.  

 

The slightly lower levels of zinc observed in some 

samples are a cause for concern, as zinc deficiency can 

limit crop yields and affect the quality of agricultural 

products [6] [3].  

 

The relatively lower levels of zinc observed in some of 

the soil samples may indicate the potential for zinc 

deficiency in certain crops. To address this, the 

application of zinc-containing fertilizers or the use of 

zinc-enriched organic amendments could be considered. 

Additionally, the presence of adequate secondary 

nutrients and micronutrients, except for zinc, suggests 

that a balanced fertilization approach, incorporating 

both organic and inorganic sources, could be beneficial 

for maintaining the overall soil fertility and ensuring 

sustainable crop production in the region. [3] [1]. 

 

The presence of adequate secondary nutrients, such as 

calcium, magnesium, and sulfur, is also an important 

factor in maintaining soil fertility and promoting overall 

plant growth and development. 

 

The study also emphasizes the importance of 

maintaining a balanced nutrient supply, as the 

depletion of specific nutrients can lead to nutritional 

imbalances and reduced crop yields [7] [3].  

 
6. Conclusion 
 

The nutrient analysis of the soil samples collected from 

the Nanded district, Maharashtra, India, provides a 

comprehensive assessment of the soil fertility status in 

the region. The results indicate that the soils generally 

have adequate to high levels of macronutrients, 

secondary nutrients, and most micronutrients, except 

for a slightly lower level of zinc in some areas.  

 

To ensure sustainable crop production and maintain soil 

fertility, it is recommended to adopt site-specific 

nutrient management practices, including the judicious 

https://www.irjse.in/
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application of organic and inorganic fertilizers, to 

address any nutrient deficiencies or imbalances. Further 

research on the spatial variability of soil nutrients and 

the development of nutrient management strategies 

tailored to the specific needs of the region could 

contribute to the optimization of agricultural 

productivity in the Nanded district. 
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