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Fertilizer Management and its Objectives 

Datum (JJMMTT), Titel, Autor/Zeichen Graphic: IFA 

Fertilizer management  

4R principle (IPNI): 

Right rates,  

Right type,  

Right placement,  

Right timing 
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Fertilizer management  

4R principle (IPNI): 

Right rates  
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Fertilizer Management and its Objectives 

Datum (JJMMTT), Titel, Autor/Zeichen Graphic: IFA 
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N and P rates 

are limited due to 

environmental 

issues  

Target high  

N and P  

Use Efficiency 
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ǒ Nitrogen (N) und Phosphorous (P) use are limited 

 

 

ü High yields and quality (such as proteins in cereals) can only be achieved with 

special attention on other factors:  

                            Balanced                                  Special                              é              

                            Fertilization K, Mg, S                Cultivars       

ü N and P uptake and use within the plant needs to be efficient 
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Limitation of N and P use 
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Definition: Nitrogen Use Efficiency (NUE) 

How much yield can be achieved per kg N? 

 

or 

 

How much N is necessary, to achieve a defined yield? 
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For economic and ecological reasons  

as well as for legal restrictions  

the goal is:  

 

Maximize Nitrogen Use Efficiency 
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How to increase Nitrogen Use Efficiency? 
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NH3 

NO3
- 

Use of cultivars with 

higher N-efficiency 

Minimize N 

losses 
Optimal 

N uptake 

Optimal  

N use  

within the plant 

Avoid that any other  

nutrient becomes the  

limiting factor 

Balanced Fertilization with K, Mg and S 
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OPTIMAL N-UPTAKE 
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Potassium and Magnesium Promote Root Growth 
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-K; -Mg +K; +Mg 

  +K/+Mg       -K        -Mg 

16 3 1 

84 97 99 

Proportion of 

carbohydrates in the 

shoot in per cent 

Proportion of 

carbohydrates in the 

root in per cent 

Potassium and 

Magnesium enable 

carbohydrate 

translocation from the 

leaves/shoot (source) to 

the root (sink) 

 

Better root system to 

explore the water and 

nutrients in the soil 

 

Ą Increased N-Uptake 

from the soil 

Source: Cakmak, Sabanci Universität Istanbul  
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Nitrogen uptake: As NH4
+ or NO3

- 
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Low K-supply in the soil : NH4
+ is bound 

9 Datum (JJMMTT), Titel, Autor/Zeichen 

Optimal K level in 

the soil:  

K is bound to the 

layers of clay 

minerals,  

NH4
+ is plant-

available 

K deficiency  

in the soil: 

Plants take up  

the K from the  

layers of  

clay minerals,  

the spaces 

are filled with NH4
+ 
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Picture: K+S KALI GmbH 
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Potassium and Ammonium are Antagonists 
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  Concentration in the Roots (µmol/g DM) 

  Ammonium Potassium 

(NH4)2SO4 

(mM) 

-K +K -K +K 

0,00 6,9 6,7 8,2 53,7 

0,15 7,3 7,1 6,7 48,4 

0,50 17,1 13,5 8,9 41,1 

5,00 29,4 31,5  9,3 27,1  
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N15-Content in Soil and Plant  
3 and 6 Weeks after Potassium Fertilization 
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University of Halle, Germany 

K+S KALI GmbH 



K+S Gruppe 13 

Total N and N15 Content in the Shoot  
3 and 6 Weeks after Potassium Fertilization 
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Effect of K-, Mg- and S-Fertilization  
on Nitrogen Use Efficiency of Triticale  
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N-Use-Efficiency (%) 

N-Use-Efficiency (%) = N-Removal ï N-Removal at N0K0/N-Fertilization*100 

Field trials of Agronomic Chamber of Lower Saxony, Germany 
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Effect of Potassium on N and P Efficiency of 
sunflowers 

 

Datum (JJMMTT), Titel, Autor/Zeichen 
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Effect of Potassium on N and P Efficiency  
of Cotton 
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Xinjiang, 2002 

Source: IPNI 
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K Fertilization Field Trial, Winter Barley, Germany 
K+S KALI GmbH 

Control 

Field trial in Ostenfeld, Germany, 2015 

K, Mg, S K 


