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Increasing Nitrogen Use Efficiency 
Introduction: 

   Nitrogen fertilizers are exposed to many reactions, causing their loss in the form of 

gases through the process of volatilization or by the  process denitrification under wet 

conditions in the form of nitrogen gas or nitrogen oxides, or nitrogen can be loss in 

the form of nitrate ions in sandy soil, causing contamination of groundwater or its 

fixation  by microorganisms.  

Many studies have found that up to 80% of the nitrogen added to the soil is lost, 

which requires adopting some strategies to increase the efficiency of the nitrogen 

fertilizer added or original in the soil through the following methods : - 

1.  

2. Time of Nitrogen Application  

3. Methods of  Nitrogen fertilizer Application  

4.  

5. Urease  inhibitors 



First: Level  of Nitrogen Application 

  Every plant has its needs of nutrients to reach the 
maximum and best growth and production. However, 
environmental and genetic factors have an effect on 
the amount of nutrients absorbed from the soil, and 
then affect its concentration (content) in a plant and its 
transfer to other parts of the plant. Also, the plant part 
and its age have an effect on its concentration from one 
soil to another and from one part to another part of a 
plant. Therefore, it is necessary to conduct    
agricultural experiments, whether in the field or in the 
greenhouse or glass house, using several levels of the 
nutrient in the form of fertilizer, and determining the 
appropriate level with the highest absorbed amount 
and the least loss of fertilizer at an appropriate price 

through conducting statistical analyzes 



Table 1: Effect of nitrogen fertilization on yield of 

fruits(kg) of date palm cultivar Al-Hilawai(Ibrahim 

et al.,2001). 

Nitrogen fertilizer rate 

(kg/date palm/year) 

0 2 3 

29.47 31.18 32.15 



Second: Time of nitrogen application 

The date of adding nitrogen fertilizer is one of the important 
factors affecting the efficiency of nitrogen fertilizer because of 
the limitation  between the time of adding fertilizer and its 
absorption by the roots, due to the loss of fertilizer by 
volatilization, leaching  and denitrification . 

Therefore, choosing the right time to add fertilizer is necessary to 
reduce nitrogen loss, increase fertilizer use efficiency and  reduce 
fertilizer loss. 

The plant needs nitrogen in the stage of vegetative growth, and 
the need for it continues in the later stages, but in quantities that 
gradually decrease with the age of the plant. Therefore, choosing 
the right time to add the fertilizer increases its efficiency when it 
corresponds to the peak of the plant's need for the nutrient. 

 



The time of adding the fertilizer depends on several factors, including , 

 type of crop, the properties of the fertilizer, the climate, method of 

nitrogen fertilization,  properties of the soil  

Adding fertilizer in doses instead of all at once can achieve a great 

benefit for nitrogen fertilizer. Cooke (1972) indicated that nitrogen loss 

rates can be reduced by dividing the fertilizer dose (the fertilizer 

recommendation) into several dose instead of one dose, and then the 

efficiency of fertilizer use can be increased, and it must take into 

account the time of addition, the stage of plant growth and the time 

rain  and irrigation, to increase the efficiency of fertilizer use. 

The fertilizer dose is usually divided into two or three doses  instead of 

one dose  to ensure the best balance between vegetative and fruitful 

growth. The fertilizer dose is rarely added after flowering, because the 

use of fertilizer is futile. 





Third: Method of N Application 

 
Small part of nitrogen added in the form of ammonium 

or produced form organic fertilizers or urea is lost in the 

form of ammonia gas, especially in calcareous  soils. 

Therefore, it is necessary to choose the appropriate 

method of adding nitrogen fertilizer to reduce nitrogen 

loss and increase the efficiency of the fertilizer. 

Choosing the appropriate method for adding fertilizer is 
one of the most important things that must be taken 
into account in the fertilization system 



Small part of nitrogen added in the form of 

ammonium or produced form organic 

fertilizers or urea is lost in the form of 

ammonia gas, especially in calcareous  soils. 

Therefore, it is necessary to choose the 

appropriate method of adding nitrogen 

fertilizer to reduce nitrogen loss and increase 

the efficiency of the fertilizer. 

Choosing the appropriate method for adding 
fertilizer is one of the most important things 
that must be taken into account in the 
fertilization system 



The method of adding nitrogen fertilizer depends on 

several factors, including  

soil properties, especially soil texture, moisture content, 

mobility of the element and its transformations in the 

soil, the nature of crop growth, the length of the growing 

season, root depth of the plant, its spread and the 

surrounding environmental conditions. 

One of the most important ways to add nitrogen fertilizers 
is to add in the form of band and with irrigation water 
(fertigation) and spraying. The method of fertigation and 
spraying has proven its high efficiency compared to the 
traditional methods in increasing the efficiency of nitrogen 
fertilizers 


