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Abstract 

 

Precision agriculture is a management strategy that aims to optimize soil resources, water, and chemical inputs to obtain 

high and quality yields, improve environmental protection, and increase the agricultural system’s sustainability. In 

precision agriculture, satellite images are particular tools that provide information about the areas covered with 

vegetation from which different structural indices of vegetation can be calculated. The objective of this research was to 

develop a variable fertilization map based on crop health status and the Normalized Difference Vegetation Index 

(NDVI). The results obtained show that the NDVI values depend on soil properties and fertility, weather conditions, 

crop technologies and degree of biomass development. The average values of NDVI index between 0.18-0.84 indicate a 

healthy crop, which determines the plant’s normal conditions given by the concentration and balanced ratio between the 

main nutritional elements which correlates with high and quality crops. The use of satellite images in crop monitoring 

will lead to improve life quality and environmental protection and optimize soil, water and nutrient resources.  
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Crop increase and environmental impact 

minimization are challenges of the 21st century. 

Thus, practicing precision agriculture is the most 

important step toward making the agricultural 

process more efficient. The increased needs for 

food are ensured through the production quality 

and yield maximizing corroborated with increased 

doses of fertilizers and pesticide use.  

Due to climate change, and with 

technological, chemical and biological changes 

occurring at the level of the agroecosystem, is 

necessary a precise and dynamic knowledge of soil 

resources with the state of crops vegetation (Zhang 

H. et al, 2018). Based on the identified needs, 

plants can receive the optimum amount of water, 

fertilizers and pesticides. The continuous 

monitoring of the crop vegetation state allows 

interventions to be carried out in real-time, in the 

place where it is necessary for the optimal period 

and in the necessary quantity. Thus, precision 

agriculture represents the most intelligent 

agricultural management system and involves the 

use of various tools and digital technologies that 

allow precise monitoring of crops, cost reduction, 

and quality of crops (Atik M. et al, 2020). The 

Normalized Vegetation Difference Index (NDVI) 

is frequently applied in the assessment of 

vegetation temporal changes and is considered one 

of the most significant indicators applied to exhibit 

vegetation status (Felegari S. et al, 2022). The 

calculated value of this index ranges from -1 to +1 

where the absence of vegetation is indicated 

through negative NDVI values. For numerical 

values of NDVI is used the variations of near- and 

infrared bands wavelengths which are dependent 

on the state of the vegetation (Mandal V.P. et al, 

2020, Rani M. et al, 2020). The NDVI has been 

used to evaluate the primary impact of soil 

properties on biomass and phenological stages of 

vegetation due to the strong bond between 

vegetation health and the content of available and 

accessible macro and micro-nutrients. Numerous 

variables, including plant structure and height, 

species diversity, environmental conditions, and 

landscape have an impact on this numerical 

parameter. Understanding the greenness of plants 

through each stage of growth provides significant 

advantages in terms of what to apply and the 

optimal practices for the study area.  

The importance of soil macronutrient 

content and fertility in 0-20 cm depth is generally 

acknowledged in agriculture. Soil control supply is 

required to understand and estimate the soil 

nutrient content and vegetation plant stage 

interactions.  
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