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SOILEXACT: THE USE OF SOIL MOISTURE SENSORS 
TO OPTIMIZE IRRIGATION AND SOIL MOISTURE 
CONTENT TO IMPROVE MINERAL UPTAKE AND 

CROP GROWTH 

Introduction 
Category: Good Practice (GP) 

 
Practice identity card 

 

 

 
Short description 
 Soil moisture sensors can measure soil moisture content. Growers use that information, for example, 

to prioritize irrigation of fields: which ones should be irrigated first, which can wait? This is especially 
important in situations where the fields of a farmer are spread over a wider region. There the 
transport and start of the irrigation set is a limiting factor in farm management, it might even be 
impossible to irrigate all fields that need it. Furthermore, optimal irrigation is needed for optimal 
uptake of minerals by plants. If uptake is not optimized, growth is affected plus minerals stay in the 
cultivation layer and may leach in case of heavy rainfall or in case of excessive irrigation (double 
negative effect!). 

 So, soil moisture has a strong direct and indirect effect on the profitability and sustainability of 
fertilizer management. A specific challenge for soil sensors is to install them in a way that they are 
representative for the field in which they are situated. The soil around the sensors should have a good 
connection, but not too firm; they should not be installed in a border and also not in places where 
the machines can destroy them. To cope with these challenges, different designs are available; mostly 

 
#Soil moisture sensing, irrigation 

#PF, Food, Food, Fibre, Feed, Oil, Vegetables, GP, The Netherlands 
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complex and expensive but also swarms of small sensors are under development. In the next years 
possibilities will expand, giving new impulses for precision agriculture. 

Implementation process 
Which practice is considered as the standard in this region? The majority of farmers fertilise and irrigate 
traditionally. When fertilisation takes place in dry periods, shortly after fertilising, irrigation will take place 
to stimulate mineral absorption. 

 
What was the on-farm issue/challenge/opportunity that led to the implementation of the practice? 
Farmers don't really know when they need to start irrigation. 

 
How long did it take to implement the practice and which are the measures needed to monitor: Soil 
moisture sensors are here for a couple of years. But the cost benefits are somewhat hard to compare. 
When it is dry farmers just need to irrigate and in those moments soil sensors are not really useful. But 
when it is starting to get dry you might have an advantage when you use a sensor. 

Logistics 
 Logistic aspects to consider: Some work with 4G or 5G networks, others use Bluetooth. Some 

kind of digital communication is needed. 
 Other specific tools involved/included: No. 
 Additional requirements for application: You will need a software platform which provides you 

the results of the sensors. 
 Skill/education level required: rather low 

Agronomical traits 
 Can the practice be applied to a multitude of cultivation techniques? The data is mostly used 

for irrigation, but it also can be useful for other precision farming applications. Or when you have 
to start demonstrating as a matter of policy why crops were irrigated. 

 Targeted crop categories: food, feed, fibre, oil 
 Influence on soil quality: Increased, as water is given by need. 
 Suitable soil types: peaty, sandy, clay, chalky, loamy, silty 
 Expected effect on crop yield: increase 
 Expected effect on crop yield variation: decrease 
 Expected effect on crop quality: increase 
 Expected effect on crop quality variation: decrease 
 Which costs may increase due to the practice? equipment, 
 Which costs may decrease due to the practice? fuel, skilled labor 
 Expected long-term/indirect economic benefits of the practice: Using sensors allows you to 

make better irrigation choices in the longer term because the underlying data supports your 
choice. Better irrigation will improve uptake of minerals by plants. 

 Expected effect on the leaching of nutrients: If irrigation is optimized, it ensures that the 
nutrients present are better absorbed by the crop. Too much or too little water causes nutrients 
to leach out. 

 



D2.3 
Results of the GP & RI collection 
process 

49 

 

 

Administrative context 
 Does the practice qualify for subsidies? The purchase of sensors is not subsidized. 
 Are there any policy barriers complicating the practice’s application? Local irrigation policies may 

prevent certain crops from being grown in certain areas in the future. Farmers in these 
regions will be less likely to invest in these techniques. 

 Does the practice involve the use of hazardous substances? No 
 Is the practice supported by Eco-schemes? Yes, precision farming is supported by Eco-schemes 
 Are there any gaseous emissions to be considered upon application of the practice? No 
 All features of the practice than may hinder its social acceptance: dust 
 Expected effects from the practice on the time occupation of the farmer? time-saving 
 May the practice contribute to a better public image of agriculture? Yes, the use of technical 

innovations to reduce losses contribute to a better image for the industry. 
 May the practice improve the farmer's self-image? Yes, when the farmer becomes more in 

control of his water use it can lead to greater self-satisfaction. 

Contact 
 

Find out more 
Source of information https://www.proeftuinprecisielandbouw.nl/vergelijkingstest-met-negen- 
bodemvochtsensoren/ 

 
Additional info/links: 
https://www.proeftuinprecisielandbouw.nl/vergelijkingstest-met-negen-bodemvochtsensoren/ 

Name of the FIN (Fertilization Innovation Network) partner submitting the information: ZLTO 
Contact information of the FIN partner: Peter.paree@zlto.nl 
Eu member state: The Netherlands 


