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Agriculture in Denmark i
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« 2.6 mio ha agricultural land (62% of total area)
* 5 mio people—-4.5 mio t milk - 24 mio pigs/yr
* 9t milk/cowl/yr

26 piglets/sow/yr O
* 7.5 t wheat/halyr ﬁi@f a
e 7500 km coastline | '
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Dairy Cows
(1000’s)

Pigs
(1000’'s)

Wheat cereals
(1000 ha)
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N-efficiency in Danish
Agriculture
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Development phases
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N-exports
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I: Traditional livestock farming “/v
(1900-1950)
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II: The green revolution

(1950-1983)
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III: Limits to growth s
(1984-1993)

A A
‘ Y
200
180
160 ma A ﬂwm
140 }VV‘X /’H y\ A#
l
120 N U\} ‘X ;
PG/ LY,
o — ¥
40 - ’I" 75
20 do ' f.ﬂ
0 %M - ‘
1900 1920 1940 1960 1980
year

- N-fertiliser import
~Fodder import
-+ From the atmosphere

2000

index

200

AARHUS
UNIVERSITET

150

100

50

-50

19

00

1920 1940 1960 1980 2000

year

—+ Vegetable exports = Animal exports

NB: year 2000= index 100



IV: Globalisation and sustain- /v
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able development? (1994-?)
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= The 1985 Action Plan

= AP-I for the Aquatic Environment (1987)

= Action Plan for Sustainable Agriculture (1991)

= AP-II for the Aquatic Environment (1998, 2000)
= Ammonia Action Plan (2001)

= AP-III for the Aquatic Environment (2004)

80

= Green Growth N R
(2009) 500 ©: 20000000
= EU Water- gso C-)@@C.)C.)OO
Framework 5
Directive z > ©
implementation © . ggpyy
(2010+) . | O Other type of animal manure

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010
Harvest year
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N balance and N-leaching o

Nitrate (mg/L)
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e Nitrate in oxic groundwater (nitrate>1mg/l, iron<0.2 mg/l & oxygen>1mg/l)
Moving average of nitrate in groundwater
— Upward nitrate trend

— Downward nitrate trend )
---- N surplus in agriculture Hansen et al. Env Sci. Tech. (2011)
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3 age groups of nitrate trends e
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m Oldest (25-50 years) = Medium (15-25 years) = Youngest (0-15 years)

Hansen et al. BiogeoSciences 9 (2012)
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Call for further local actions .

Nitrate in oxidized groundwater Legend

Mitrate in ground-
water (mgil)
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Development in measures
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Command and Marked-Based

Information and

Control Instruments Voluntary Action

Max stock density, Min. Slurry capacity and ban on

winter spreading for spring crops. Mandatory
slurry tank floating barriers. No runoff from silage
clamps and manure heaps.

Mandatory fertilizer and crop rotation plans, Min.
proportion of area with winter crops. Mandatory
manure application within 12 hours

Statutory norms for manure N utilization. Max N
applied to crops equaling economic optimum.
Max N applied 10% below economic optimum, 6%
obligatory catch crops. Subsidies to more organic
farming, wetlands, extensification and afforesta-

tion. Promotion of low excretion livestock feeding.

Tightened ammonia restriction (e.g. broadcasting
banned), and special restrictions near sensitive
nature areas. Subsidies to promote better manure
handling and animal housing (BAT).

Buffer zones around streams, lakes and NH,
sensitive habitats. Tax on mineral P in feed. Max N
applied =15% below economic optimum.
Optimized feed practice promotion.

X

(X)

X
X
X
(localized)
X
localized
X




Conclusions
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= General N regulation has succesfully halved
N-leaching, reduced N-surplus from 170 to

130 kg N/ha/yr and increasec
from =30% to 43% over the

N-efficiency
ast 25 years

= More local regulation with sta

keholder

involvement and a better balance between
environmental and socio-economic benefits

are now called for

= The challenge is to integrate both C&C,
MBI’'s and I&V’s with modes for local action
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The dNmark.org research alliance o
Innovative solutions for a ANmark
SUSTAINABLE MANAGEMENT
OF NITROGEN IN AGRICULTURE
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Studying all components of /v
Danish nitrogen landscapes
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RC1 NATIONAL N-MODEL
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Example: The Danish s
NitroEurope landscape
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The cycle of applied researc

questions

T~

observations
decision-
makers

modelling

/

suggestions
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Adapted from Bierkens (2000)



It is all about a balanced
approach!
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