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Best practice for Nitrogen management: 
Apply Nitrogen when needed by the crops  and avoid 
accumulation of Nitrate in leaching periods. 



Partnership 
30 local centres and 
Knowledge Centre for 
Agriculture 
3,500 employees 
approx. EUR 242 mill. 
From 1.25 to 550 
employees 
 
 
 

Danish Agricultural Advisory Service - 
DAAS 
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Large livestock production! 

60% of Denmark's land area is 
cultivated – 2,624,000 hectares 

Danmark has ½ mill. milking cows  
 - 2.5 l milk per Dane per day 

We produce 21 mill. pigs per year 
approx. 800,000 sows 
- 5 pigs per Dane per year 
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In 1986, oxygen depletion hit large areas in the southern part of 
Kattegat and large quantities of lobsters died.  
 
It was the beginning of a wide range of environmental regulations in 
Denmark 
 
                                   Urban waste water or agriculture ? 
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Already in 1983, 
the Danish 
Farmers’ Union 
asked for/ 
demanded 
intensive advice 
on how to 
enhance the 
utilization of 
animal manure 
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Utilization of animal manure in Danish 
Agriculture 
- 3 periods: 

Until 1980: Bad manure management. 
Nitrogen utilization below 20 per cent. 

 1985-1999: Enormous improvements 
 Utilization rose to 70 per cent 

 After 2000: Starving crops 



Action Plan for  
Better utilization of Animal Manure   
-  Danish Farmers’ Union 1987 
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Year Action plan/legislation Main instruments 
1985 NPO – Nitrogen, Phosphorus 

and organic matter  
Maximum livestock per hectare 
No direct outlets of manure 

1987 Water environmental 
protection plan I 

Mandatory fertilizer plans 
Demands for storage capacity of slurry, 
“wintergreen fields”  

1992 Sustainable agriculture Max quotas for nitrogen 
Minimum utilization of N in manure 
Restriction for slurry application in autumn. 

1998 Water environmental 
protection plan II 
 

Reduced N-quotas to 10 per cent below 
optimal rates. Demands to catch crops 
Establishing “wetlands” 

2003 Water environmental 
protection plan III 

Extended demands for catch crops 
Extended demands for utilization of manure 

2009 “Green Growth” Extended demands for catch crops 
Specific regulation of vulnerable areas 
No tillage in autumn before spring sown 
crops 
(New N regulation system based on tradable 
N quotas – a suggestion) 10 



Restrictions in application times 
Type Restrictions Technique 
Liquid 
manure 

No application from harvest to 
1st of February. Except: from 
harvest to 1st of October to 
winter oilseed rape and grass 
From harvest until 15th of 
October to grass for seed 

From 2011 direct 
injection on bare 
soils and grass. Only 
in winter cereals 
trailing hoses are 
OK 
 

Solid 
manure 

Without  crop in winter: 
Banned from harvest until 1st of 
November 

Incorporation on 
bare soils within 6 
hours  
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Slurry is gold  
Application of slurry Spread of slurry 

14 



Trailing hoses 
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Injection  



Result: 
 
The nitrogen leaching is reduced by 
more than 50 per cent. 
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Source: 
Landovervåg-
ningsoplande  
2012, DCE 2013 

Nitrogen concentration 
in root zone water 
(green)   
and the upper (0 – 5 m) 
groundwater (blue) 
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Termination of autumn 
application of slurry 

Loss of Nitrogen to coastal waters 

Vandmiljø og natur  2012 



Decreasing  
nitrate content 
in the ground 
water since 
1980 
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http://1.naturerhverv.fvm.dk/goedningsregnskab.aspx?ID=2268 

Manure standards 
for all kinds of  
livestock 

Nitrogen standards 
for each crop 

Rules for fertilization and use of animal manure – 149 pages  
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Utilization rate 
- of total-nitrogen content in manure 

Slurry, cattle                                 75 
Slurry pigs                                    70 
Animal manure (solid) + urine      65 
Deep litter                                     45 
Sludge                                          45 
Waste from potatoes etc.              50 

               Demand in Denmark 
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An example – 2013 quotas 
Ha Soil 

index 
Crop Yield, 

ton/ 
ha 

Quota 
Kg 

Next 
year 
effect 

Quota Total 
Kg N 

100 6 Winter wheat (after 
winter oilseed rape) 

8.1 159 0 140 14,000 

100 6 Winter barley 7.1 148 0 148 14,800 

100 6 Winter oilseed rape 4.0 194 -19 194 19,400 
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6 Spring barley  
(+ catch crop, 14 %) 

5.6 110 0 110 5,390 

Total quota 53,590 

- Effect of catch crops (25 kg N per ha): -1,225 

150 52,365 

Minimum utilization of pig slurry 
(applied max. LU per ha) 

140 N 
(=1,4 LU) 

X 75 pct. 105 36,645 

Rest quota in mineral fertilizer 45 15,720 
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The low N application rates cost Danish 
farmers  

 
100-250 Euros per hectare each Year  

 

 
Due to 
 Reduced yields  
 Too low protein content 



Winter 
wheat 
yield 
1960 – 
2012 
 
Tonnes 
per 
hectare 
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Protein content in Danish grain 
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Winter wheat – Spring barley – Winter barley 



The future 
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Sulfuric acid 

Farm level 

Field level 

Acidification with sulfuric acid 
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The future 
Constructed wetlands Drainage well filters 

http://www.supremetech.dk/Danish/InDanish.htm 
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The concern is the population of 
 eel grass in the Danish fjords 



Thank you very much  
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