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Danish Agricultural Advisory Service -
DAAS

@ Partnership

@ 30 local centres and
Knowledge Centre for
Agriculture

@ 3,500 employees
@ approx. EUR 242 miill.

@ From 1.25 to 550
employees



Large livestock production!

———— We produce 21 mill. pigs per year
w 4 approx. 800,000 sows

. 5 pigs per Dane per year

| Danmark has % mill. milking cows

) - 2.5 milk per Dane per day

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




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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_ DE DANSKE LANDBOFORENINGER
Already in 1983,

the Danish . o a
- A Landskontoret for Plantearl VESTERBELOGADE € &4
Farmers’ Union Hr. Frank Bemnetzen e o

i':-UtESE-?ITIﬂH‘-."E_i e POSTGIRD: & 4
1 i I Ta 3 0 2743
asked for/ 60 Wil X,
Den 13. juli 1983.

demanded - - =t
Intensive advice

on how to

enhance the Kare Frank Bennetzen,

.I. - f i Jeg har forstdet pd Ib Skevgaard, at der er en smule tvivl om
utilization o L hvilket o=fang , der her fra De danske Landboforeninger er
#nsker om en intensiveret rddgiwingsindsats vedrgrends hela

animal manure staldgsdningsproblems.

For at rydde denne tvivl. til side sendew jeg vedlage Formand=
shabets meddelelser til beetyrelsesmidet den 18. maj, P& aide
2 i meddelelserne har formandskabet spgt og fler bestyralsens
tilelutning til at bede landsudvalger for planteavl om at tage
denne radgivningssag op.

Jeg beklager, hvis vi har foragme at glve jer besked herom,
men dette er forhibentlig hermed ri3det bod Pi.

7 | 15-12-2014 Hed venlig hilsen
" .-I'"'-F.-'
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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 iImprovements
Utilization rose to 70 per cent

After 2000: Starving crops
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Action Plan for
Better utilization of Animal Manure
- Danish Farmers’ Union 1987

AGROMEXS ¥ac) gy UBSTILL i |
GYLLEER Guyyy

9 | 15-12-2014



Water environmental Mandatory fertilizer plans
protection plan | Demands for storage capacity of slurry,
“wintergreen fields”

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




Restrictions in application times

Type |Restrictions Technique

Liquid | No application from harvestto |From 2011 direct

manure | 15t of February. Except: from injection on bare
harvest to 15t of October to soils and grass. Only
winter oilseed rape and grass in winter cereals
From harvest until 15t of trailing hoses are
October to grass for seed OK

Solid Without crop in winter: Incorporation on

manure | Banned from harvest until 15t of | bare soils within 6
November hours

.l-l-"-.
e m
s e
...... o
- T
Programme 2007-2013

ro| =
Part-financed by the European Union
(European Regional Development Fund)




Slurry 1s gold

Application of slurry Spread of slurry
4% _ %

10%

- Wide spread
) Trailing hoses
B Incorporation

M Spring
B Summer
H Autumn
I Winter

86%

Part-financed by the European Union
(European Regional Development Fund)




Trailing hoses
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Loss of Nitrogen to coastal waters
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Tabel 1: Normer for landbrugsafgreder og grensager pé friland (kv zlstof, fosfor og kalium)
Kvmlstfnormer og retningsgivends normer for fosfor og kalium i kg pr. ha for 200 22013
Normerne angiver total mengde kv elstol ph drshasis. For gronsager pd friland, bvor der er fastsat en artsspecifik kvelstofnorm, gelder normen pr. kultur,
= =
§ 'E é Retnings-
el E‘ Urindetgroveand | RSO0 | vandet sndiord | Sandblandetleriord | Leriord | Korrekeion | Shende
E L EH JB1+3 Tt JB1-4 JB35-6 JRT-9 for udhytie h‘“‘;‘@
E Afgrode 2 g Kaljum **
TUdbyt | Kvelsial- | Udbyt- | Rovlsiol | Udbyt- | Kvelstol- | Udbye | Rovelstol
ke | oy | E0orm | morm te- norm te- norm te- morm kz
Nha WNej mrm nrm norm Kha
Tkeha | ke Nha | hkgha | ks Wha | hkgha | ke Wha | hkeha | ks Nha
1 2 3 4 5 [ 7 [] 9 ] 11 12 17
Varsed til modenhed
1| Varbyg [ Ja | 37 (44} 108 [ 44 (48) 103 | 49 (54} 123 | 5E (62) 110 [ 60 {6E} 124 1,5 22| 43
2 | Varhve de” ja | 34 (37} 140 [40 {44} 104 | 45 (500 122 | 51 (56} 108 [ 55 (61} 124 . 19| 40 L
6 | Varhvede, brodhvede la | 34 (37) 162 [ 40 (44) 158 | 45 (500 181 | 51 (56} 166 [ 55 (61} 183 . 19
3 [ Havre a L] 88 a6 £ 103 52 84 55 96 5| 25] 51|
4| Andre kornarter, varsaet la 40 o0 a7 85 105 52 84 56 I i 23
50 | Anden bredbladet afgrade 2 a 29 117 ET 108 123 42 103 a4 113 . 38| 58
5 | Majs til modenhed a EE 149 (3] 138 162 T2 139 TE 154 i 38| 58
7 Korn + blgsed under
50 % balgssed 8 Ja 39 B5 42 53 45 68 48 47 50 57 05| 23| 49 a
Vinterssed til modenhed
10 | Vinterbyg” [ Ja [ 48 (53) 146 | 52 (57) 137 | 56 (62) 154 |71 (78} 148 |76 (84) 162 12 20] 51
11 | Vinterhveds’ [1] Ja | 49 (54} 144 [63 (69} 146 | 67 (74} 164 | 81 (80} 150 [ 86 (95} 172 13| 2] 72
13 | Vinterhvede, bredhvede” [1] Ja | 49 (54} 208 63 (69} 247 |67 74} 230 | 81 (89) 238 [ 86 (95) 256 7] 2] 72
14 | Vinterrug® 1] Ja | 40 (44) 112 [ 53 (58) 113 | 52 (57} 124 |65 (72} 116 [ 69 (7€)} 120 1,2| 18| &5
15 [ Hybridrug" [1] «Ja | 50 {55} 123 [65 (72} 126 | 65 (72} 130 | 76 (84} 128 [ 81 (80} 142 1.2] 22| &7
16 [ Ti ale [1] Ja | &1 (45} 140 [53 (58} 139 | 53 (58) 152 | 61 (67} 130 [65 (72} 151 1,2 22| &9
17 | Andre kornarter, efterarssaet’ 1] Ja | 30 (43) 112 [ 51 (56} 111 | 48 (53} 121 | 61 (6T} 113 (65 72 126 12| 22| &8
Oliefro og
21| Varraps ] Ja ] 119 22 109 24 125 25 105 _ i L
22| Vi 19 Ja o7 177 35 188 35 188 a0 104 Slagtesvin, 1 stk produceret, Forudsetninger: Ab dyr, wdskilei alt:
23 | Rybs 19 Ja 18 117 20 107 22 122 23 102 75 kg dlveekst Tilvaekst 75 kg M=nzde 0,47 ton
24 | Solsikke Ja 18 159 2 148 22 158 23 138 - . ) S o - ’ -
35 Sojabonner Tie] i 3 3 ] i ) a5 ] (32 kg il 107 kg levende vEgt = }_:l,pu'.]fgn.l\aks.t 2,84 FE. N 182 kg (0,96+1.87)
180 | Gul sennep Ja 118 2 108 23 123 23 102 32 kgl 32 kg slagevag) Raprotein pr. FE, 1480g ® 0.57 kg
181 | Anden oliefroart Ja 118 E: 108 22 123 23 102 (levende vegt = 1.31% slagtevest) Fosfor pr. FE, 46¢ K 133 ke
30 | [Erter Hej 3 0 [ 0 a5 0 15 0 - . - —
— M=nzden ab lager Ton Torstof, Indhold i alt Indheld pr. ton godning Emiz:ion
Staldsystem Godningstype godning pat. EzN Kz KEgF KzK KzN Kg EgFP Kz K KgN

NH-N NH-N (ammeniak)

Delvis spalteguly med Gylle
50-7509 fast galv 0,48 6.6 254 191 0,57 133 534 401 1,18 270 | 028 (024+008
Delvis spalteguly med Gylle

]
15-490% fast gulv 048 (X 247 185 0,57 133 5,10 3,89 119 2,79 | 0.36(032+0.09)
Fuldspalteguhr Gvlle
0,51 6.1 234 1.76 0,57 133 455 341 110 2358 | 048 (045+0.08)

Drznet gulv + spalter | Gvlle

(33/67T) 051 6.1 240 1,30 0,57 133 4.65 340 110 0.43 (0.30+0.04)
Fast gulv Staldzodning 0,10 23,0 1.08 0,38 0,51 0,87 1100 3,85 5,22
Ajle 033 20 0,02 0.82 0,06 0.62 2,76 2,48 0.18 0.73 (0.50+0.23)
Dyb:troelie, opdelt Dvbstroele 0,09 33,0 0,95 0,24 0,30 L10 11,16 2,79 3,55
lejeareal Gylle 032 49 122 092 028 0.66 382 287 0,89 0.52 (038+0.14)
Dvbstroel:e Dybstroelse
0,17 33.0 1901 048 10,61 220 11,16 2,79 3,55 12,88 0.66 (0.42+0.24)

Korrektion for afvigende vegtinterval:

Der korrizeres med folzende faktor:

for kvalswof: (slutvegt - startvegr) x (12,77 + 0,1789 x (slutvegt + startv=gr)) / 2824

for fos: (shrtvegt — startvegt) x (4,59 + 0,0214 x shurvegt + startvegt)) [ 567

Korrektion af klvelstofm=ngde ved afvigende fodermengde og -sammen:eiming:

Der korrigeres med folgande faktor:

({kg foder pr. produceret gris x kg N pr. kg foder) - ((afzangsvegt - indzangsvest) x 0,0206 kz N pr. kg thvekst)) / 2,824

eller ((FE,, pr. produceret svin x g riprotein pr. FE,, /§250) - ({afzangsvaegt - indzangsvagt) x 0,0206 kg M pr. kg dlvakst)) / 2,824
Korreltion af fosformzngde ved afvizende foderm=zngde og -:ammens®tning:

Der korrizeres med folzende faktor:

(kg foder pr. produceret gris x kg P pr. kg foder) - ((afzangsvegt - indzangsvegt) x 0.0055 kg P pr. kg dlvekst)) (0,567

eller ((FE,, pr. produceret svin x g fosfor pr. FE,, /(1000) - ({sfgangsve gt - indzangsvest) x 0,0055 ke P pr. kg tlvekst)) / 0,567

Rules for fertilization and use of animal manure — 149 pages
20| http://1.naturerhverv.fvm.dk/goedningsregnskab.aspx?1D=2268



Utilization rate
- of total-nitrogen content in manure

An example of winter wheat:

Nitrogen requirement/ha:

150 kg N/ha
+ 25 tons of pig slurry by 5.4 kg total nitrogen/ton and an expected
effect on the field {25}:5.4:{55”[1[]}: =88 kg N/ha
= Nitrogen reguirement in artificial fertiliser: =62 kg N/ha

~ Supply in N27 with S

Please note that the field effect is based on the 1¥ year effect. 10% after-impact should be added to achieve
the legal requirement of 75%.

Demand in Denmark

Slurry, cattle 75
Slurry pigs 70
Animal manure (solid) + urine 65
Deep litter 45
Sludge 45

21 Waste from potatoes etc. 50



An example — 2013 quotas

Ha Soil Crop Yield, |Quota | Next Quota | Total
index ton/ Kg year Kg N
ha effect
100 |6 Winter wheat (after 8.1 159 0 140 14,000
winter oilseed rape)
100 |6 Winter barley 7.1 148 0 148 14,800
100 |6 Winter oilseed rape 4.0 194 -19 194 19,400
49 6 Spring barley 5.6 110 0 110 5,390
(+ catch crop, 14 %)
Total quota 53,590
- Effect of catch crops (25 kg N per ha): -1,225
150 52,365
Minimum utilization of pig slurry 140 N X 75 pct. 105 36,645
(applied max. LU per ha) (=1,4 LU) |
in mineral fertilizer ST -15,720

Part-financed by the European Union
(European Regional Development Fund)




Ha Soil Crop Yield, |Quota | Next Quota | Total
index ton/ Kg year Kg N
ha effect
100 |6 Winter wheat (after 8.1 159 0 140 14.000
winter oilseed rape)
100 |6 Winter barley 7.1 148 0 148 14.800
100 |6 Winter oilseed rape 4.0 194 -19 194 19.400
49 6 Spring barley 5.6 110 0 110 5.390
(+ catch crop. 14 %)
Total quota 53.590
- Effect of catch crops (25 kg N per ha: -1.225
150 52.365
Minimum utilization of pig slurry 140 N X 75 pct. 105 36.645
(applied max. LU per. ha) (=1.4 LU) |
/ 33 Jotaiin. mineral fertilizer 540 15,720

Part-financed by the European Union
(European Regional Development Fund)



An example

Ha Soil Crop Yield, |Quota | Next Quota | Total
index ton/ Kg year Kg N
ha effect
100 |6 Winter wheat (after 8.1 159 0 140 14.000
winter oilseed rape)
100 |6 Winter barley 7.1 148 0 148 14.800
100 |6 Winter oilseed rape 4.0 194 -19 194 19.400
49 6 Spring barley 5.6 110 0 110 5.390
(+ catch crop, 14 %)
Total quota 53.590
- Effect of catch crops (25 kg N per ha: -1.225
150 52.365
Minimum utilization of pig slurry 140 N X 75 pct. 105 36.645
(applied max. LU per. ha) (=1.4 LU) |
/ ﬁ?uﬂf‘:.ﬁ 1 mineral fertilizer 54 .15.720

Part-financed by the European Union
(European Regional Development Fund)




Ha Soil Crop Yield, |Quota | Next Quota | Total
index ton/ Kg year Kg N
ha effect
100 |6 Winter wheat (after 8.1 159 0 140 14,000
winter oilseed rape)
100 |6 Winter barley 7.1 148 0 148 14,800
100 |6 Winter oilseed rape 4.0 194 -19 194 19,400
49 6 Spring barley 5.6 110 0 110 5,390
(+ catch crop, 14 %)
Total quota 53,590
- Effect of catch crops (25 kg N per ha: -1,225
150 52,365
Minimum utilization of pig slurry 140 N X 75 pct. 105 36,645
(applied max. LU per. ha) (=1.4 LU) |
nineral fertilizer % 15,420

Part-financed by the European Union
(European Regional Development Fund)




Ha Soil Crop Yield, |Quota | Next Quota | Total
index ton/ Kg year Kg N
ha effect
100 |6 Winter wheat (after 8.1 159 0 140 14,000
winter oilseed rape)
100 |6 Winter barley 7.1 148 0 148 14,800
100 |6 Winter oilseed rape 4.0 194 -19 194 19,400
49 6 Spring barley 5.6 110 0 110 5,390
(+ catch crop, 14 %)
Total quota 53,590
- Effect of catch crops (25 kg N per ha): -1,225
150 52,365
Minimum utilization of pig slurry 140 N X 75 pct. 105 36,645
(applied max. LU per ha) (=1.4 LU) |
ineral fertilizer S o sel Rl 0

Part-financed by the European Union
(European Regional Development Fund)
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Due to
Reduced yields
Too low protein content
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Protein content in Danish grain

1988 2000

e Hyede — ms—\/3rbyg Vinterbyg

Winter wheat — Spring barley — Winter barley



" Tl "

i ek .-‘.-. - |I.... i ._h“-. .:_1_&-.. _I.l|;.|' Mk .-.- s A’ =
/ "_'-li:n "'H" i m:f.ﬂ' 'l; = A T e m.. s

-..l:"- ¥ | k :1 _l._. L B

; -_bl_d-l. ::' ;'I_..' .
R R e







The future

Constructed wetlands Drainage well filters

""" Baltic Sea Region
Programme 2007-2013
Part-financed by the European Union

(European Regional Development Fund)




The concern iIs the population of
eel grass in the Danish fjords




Thank you very much

¥




	Best Agriculture in Practice. Denmark�(Nutrient management)
	Dias nummer 2
	Danish Agricultural Advisory Service - DAAS
	Large livestock production!
	Dias nummer 6
	Already in 1983, the Danish Farmers’ Union asked for/ demanded intensive advice on how to enhance the utilization of animal manure
	Utilization of animal manure in Danish Agriculture�- 3 periods:
	Action Plan for �Better utilization of Animal Manure  �-  Danish Farmers’ Union 1987
	Dias nummer 10
	Restrictions in application times
	Dias nummer 14
	Dias nummer 15
	Result:��The nitrogen leaching is reduced by more than 50 per cent.
	Dias nummer 17
	Dias nummer 18
	Decreasing  nitrate content in the ground water since 1980
	Dias nummer 20
	Dias nummer 21
	An example – 2013 quotas
	Dias nummer 23
	An example
	Dias nummer 25
	Dias nummer 26
	The low N application rates cost Danish farmers ��100-250 Euros per hectare each Year �
	Winter wheat�yield 1960 – 2012��Tonnes per hectare
	Protein content in Danish grain
	Dias nummer 30
	Dias nummer 31
	Dias nummer 32
	Dias nummer 33
	Dias nummer 34

