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REALTIME MEASURING NITROGEN CONTENT 
WHEN APPLYING ANIMAL MANURE TO VISUALIZE 

UNEVEN DISTRIBUTION 

Introduction 
Category: Good Practice (GP) 

 
Practice identity card 

 

 

 
Short description 
 When using animal manure, there is often a large variation in the amount of nutrients applied over 

the field. Manure is transported with trucks and when applying animal manure different trucks come 
from different locations. Although the manure comes from the same type of animals, the nutrient 
content of the manure varies depending on the feed the animals ate and the intensity of the mixing 
of the manure. Farmers get the result of the samples after the manure is applied on the field. 

 With NIR measurements, the nutrient content of the manure is measured while it is being applied, 
allowing precision farming as it becomes possible to apply manure based on its content. 

 With NIR measurements, the nutrient content of the manure is measured in real time while it is being 
applied. During application, the NIR sensor emits near-infrared light onto the manure as it flows 
through the applicator. This light interacts with the manure, and the sensor measures the amount of 

 
#Manure nutrient content, Near-Infrared (NIR) technology 

#PF, Food, Feed, GP, The Netherlands 
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light that is absorbed and reflected at specific wavelengths. Nitrogen has unique absorption patterns, 
which the sensor analyzes to determine the precise nitrogen content. The data is then processed and 
displayed in real time, allowing the farmer to adjust application rates immediately. 

 This way, surpluses can be avoided which potentially result to leaching of nutrients, soil acidification 
and a poor crop development. On the contrary, areas that receive less nutrients will have a reduced 
crop yield, lower organic matter input and overall does not reach the full soil potential. If this can be 
linked to task maps, the variation in the field can be reduced as the application can be adjusted based 
on the current situation in the field. This way, farmers will reduce costs, minimize emissions and 
nutrient leaching, while increasing the crop yields. Eventually, this will result in a more sustainable 
farming practice. 

Implementation process 
Which practice is considered as the standard in this region? Depends on the crop. This can often be a 
basic fertilization with slurry with an additional artificial fertilizer. 

 
What was the on-farm issue/challenge/opportunity that led to the implementation of the practice? 
Uncertainty in the nutrient application with animal manure. Because the inconsistency in animal manure 
contents, farmers do not know how much nutrients they apply, leading to over/under application. This 
leads to both environmental emissions and economical losses, as the yield potential is not achieved. 

 
How long did it take to implement the practice and which are the measures needed to monitor: Once 
the NIR measurement is developed and installed, similar time as regular animal manure. As there is very 
little experience with implementing the system, it is not possible to estimate the amount of time it takes 
to install the tools. 

Logistics 
 Logistic aspects to consider: To measure the N application, a NIR measurement system is 

required. This includes the tool itself as the software to transform the data into useful 
information. When this is real-time available, the farmer can adjust the application rate while 
driving, resulting in a more exact application. 

 Other specific tools involved/included: Yes, it should be implemented at a slurry application 
machine. Preferably a slurry machine that allows for variable application with a GPS system. This 
way, application can be adjusted based on the soil needs. But also, if this is not available, NIR 
measurements can still be interesting, as the artificial fertilizer application can be adjusted based 
on the results. 

 Additional requirements for application: No 
 Skill/education level required: rather high 

Agronomical traits 
 Can the practice be applied to a multitude of cultivation techniques? So far limited to slurry 
 Targeted crop categories: food, feed 
 Influence on soil quality: Yes, fertilization of slurry that meets the needs of the soil. 
 Suitable soil types: peaty, sandy, clay, loamy, chalky, silty 
 Expected effect on crop yield: increase 
 Expected effect on crop yield variation: decrease 
 Expected effect on crop quality: similar 
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 Expected effect on crop quality variation: decrease 
 Which costs may increase due to the practice? skilled labour, equipment, internet/data 

subscription costs 
 Which costs may decrease due to the practice? fertilizers 
 Expected long-term/indirect economic benefits of the practice: More efficient fertilization, less 

emissions/losses. 
 Expected effect on the leaching of nutrients: N: Reduced, as the fertilization meets the soil 

requirements. 
 Specific materials applicated through the practice: animal manure 

Administrative context 
 Does the practice qualify for subsidies? No 
 Status of the legal framework that regulates the practice: there is hardly any 
 Are there any policy barriers complicating the practice’s application? No 
 Does the practice involve the use of hazardous substances? No 
 Is the practice supported by Eco-schemes? No 
 Are there any gaseous emissions to be considered upon application of the practice? yes: nitrous 

oxide, yes: ammonia 
 Greenhouse gas (GHG) reduction potential of the practice: substantial 
 Expected effects from the practice on the time occupation of the farmer? moderate increase 
 May the practice contribute to a better public image of agriculture? Yes, the practice promotes 

sustainable farming by reducing nutrient losses, minimizing environmental impact, and 
improving resource efficiency. These efforts align with societal expectations for environmentally 
friendly agriculture, enhancing the public perception of farming as responsible and innovative.... 

 May the practice improve the farmer's self-image? Yes, the practice can improve the farmer's 
self-image by demonstrating their commitment to sustainable and innovative farming practices. 
Successfully adopting advanced technology to optimize fertilization can foster a sense of pride 
and accomplishment. 

Contact 
 

Find out more 
Source of information https://www.cumela.nl/nieuws/nirs-technologie-voor-stikstof-werkt 

Name of the FIN (Fertilization Innovation Network) partner submitting the information: 
Wageningen Research 
Contact information of the FIN partner: ardy.saarloos@wur.nl 
Eu member state: The Netherlands 


