Evaluation. and optimization of
emissons in dairy*farming with
NorFor feeding program

Nicolaj Ingemann Nielsen (ncn@seges.dk)
NorFor & Livestockinnovation; SEGES

Climate and environment-friendly dairy farming in the framework of the
European Green Deal. Online Conference, 39 of November 2020.
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Who has the lowest Carbon Foot Print in Europe ?

Nordic Feed Evaluation System
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It all depends on data but especially method for calculation
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September 2019: Milk and meat is challenged!
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Arla & Danish Crown: No GHG-emission in 2050!

(march 2019)

SEGES

, , Hvis vores produkter skal ende i
forbrugernes indkebskurve, skal

vi veere relevante for forbrugerne, og der-

for er det vigtigt at koble bzeredygtighed
pa vores produktion
Finn Klos

Klimavenlig kalv
pa dagsordenen *

Danish Crown Beef havde indkaldt Dansk Kalv producenterne til ekstra-
ordineert made for at satte klimavenlig kalveproduktion pa dagsordenen
og give et bud pa en fremtidig baeredygtig kalv.
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Arla’s climate goal 2030 — huge challenge!

Gennemsnitlig kg CO,e/kg EKM (alt ejermaelk)
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The f

SEGES

eed industry in Denmark

CIBOMIX 33 MAX EXPRO NON-GM

Kvaeg, non-GM

Cib (T Arati hlandi

g ger med stabil nasringsstofforsyning

CiboMix er grundrationsblandinger til at afbalancere den totale ration i forhold til besatningens eget foderinput. Sortimentet er bredt, s& der altid er
mulighed for at finde en optimal lesning til netop din bedrift. Denne blanding indeholder ExPro der af SEGES er afprovet som alternativ til sojaskra
med rigtig goder resultater. ExPro er rapsskra varmebehandlede med en helt spediel teknik, der optimere udnyttelsen af rapsen, mens man forhejer
AAT-indholdet. Blandingerne giver et stabilt indhold af naringsstoffer i en hej kvalitet. En blanding med stabil nzringsstofforsyning grundlaget for en
hoj malkeydelse. Blandingerne fas bade i piller og i PC4 med sigteprofil, som sikrer, at keerne ikke sorterer i rationen

Denne blanding:
® VLOG certificeret grundrationsblanding med 33% protein og et fokus pa stabilt naeringsstofindhold

® Indeholder min 80 % ExPra
® Fas bade som piller og pillecross (PCé)

< ¢ &

PROTEIN

Analytiske bestanddele Vaerdi Enhed Eksempel pa sammensaeining Typisk Grenser Enhed
Energi 1,00 FEk Sojaskrd, afskallet -00 %
Raprotein 330 % Rapsskra’kage 80,0 750-%900 %
Rafedt 60 % - heraf Expro 80,0 750-90,0 %
Calcium 75 a/kg Solsikkeskraskage 88 00-150 %
Natrium 15 g/kg Kornbarme 50 - 350 %

Kom 00 -00 %
Baregnet indhold Veerdi Enhed - heraf majs 4 0,0-150 %
AAT 185 g/FE Klid/glutenfoder 29 0,0-100 %
PBV o g/FE Aerter 00-50 %
Fedtsyrer 0 q/FE Roepiller 00-50 %
Stivelse 12 g/FE Gren-/lucemepiller 00-50 %
Fordejelige cellevaagge 25 g/FE Sojaskaller -00 %
NEL20' 6,8 Ml/kg ts Citrus 00-50 %
AAT20" 174 g/kgts Palmekage 00-50 %
PBV20' 121 g/kgts Vegetabilsk fedt 25 %
NDF Norfor * 280 a/kgts Melasse 5 00-40 %
GWP med LUC? 090 kg CO2 akv./kg Urea 00 -0,0 %
GWP uden LUC 3 073 kg CO2 =kv./kg
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Feed & methane are major contributors to the CFP of milk

— data from 13 Danish dairy herds

N,O - manure

8% —_Roughage
CH,- manure | 14%
6%
___Concentrate
15%

CH, - enteric___
56%

\ Bedding material
1%
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Purpose in NorFor

 NorFor should be able to estimate GHG-emissions from both
enteric methane and the feedstuffs Iin the ration

* |dentify rations and feedstuffs that can reduce CFP of milk

* Quantify the potential for CO,-reductions by smart choice of
feedstuffs

MNor
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ORIGINAL ARTICLE
A prediction equation for enteric methane emission from dairy cows
for use in NorFor
DM
are I, N-DF and fatty acids
main predictors
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N. L. Niclsen et al.
Table 11, Predi
. iction equations f .
Abstract s for enteric CH, production (MJ/d) f
A data-set with 47 treatment means (N= 211) was compiled from research institutions in Demt Equation } for dairy cows based on a Nordi
in order 1© develop 2 predictiou equation for enteric methane (CHa) emissions from dairy Cows. Nordic data-set (n = 47),
the equation in the Nordic feed evaluation gystem orFor. The equation should thexjefore > CH, = 1.36 (20.10) < DMI
available in NorFor. The best equation © predict CHa (MJ/d) was based on dry matter intake ! CHy = 1.23 (£0.08) » D.\/l - 0,125 (£0,039) = FA - 0,02 ( RMSE CV
(g/kg DM) fatty acids (FA) crude protein (CP), and neutral detergent fiber (NDE)- The equat CH, = 1.39 (£0.00) > D-“: - 0,145 (£0.039) x FA + ‘; ‘ (f"m 2) « CP + 0.017 (0 VR Equaton
quMI—O.lZS (£0.039) X FA - 0.02 (£0.012) % CP + 0.017 (£0.005) % NDEF (RMSE = 3- CH, = 1.26 (£0.03) » T 0.091 (£0.036) x FA 012 (£0.005) x NDF 005) x NDF 300 138 07
R = 0.77); where RMSE is the root mean square error and CV is the coefficient of variatic ;-“. = 738 (£54) : D\li IIN 3.10 |1 s'3 ‘(: 4 :
THy = 0.0026 > ' - 0,145 (%0 . , S 5 1
0026 (£0,0004) ~ P £0.044) ~ F! ' 3.31 2}
rd restCHO 1) » rd_NDF + 0.0020 ( A + 0.013 (£0.005) » NDF i 153 0.70 1
CH, = 0.0018 (% 20 (£0.0004) = rd starch + 00‘;3 F 3-‘ 16.1  0.66 1
& +0.0001) » B 0032 (£0.000: 46 159
CH, = 0.0017 td OM-0.135( 00049) 0.68 2
0017 (20.0001) 135 (20.046) x FA 394  18.1 &
1d_OM-0.165 (£0.045) « FA : ::3:.;. (£0.006) » NDF 0.59 3
x 015 (£0.005) « NDF 3.6/
NDF 64 16,8 0.65
358 165 0. $
. 0.66 5
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Climate values on feedstuffs in NorFor are based
on a Damsh report usmg LCA methodology
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BAREDYGTIGHEDSPARAMETRE FOR KONVENTIONEL

FODERMIDLER TIL KVAEG
- METODE OG TABELVARDIER

LISBETH MOGENSEN, MARIE TRYDEMAN KNUDSEN, TEODORA DORCA-PREDA,
NICOLAJ INGEMANN NIELSEN, IB SILLEBAK KRISTENSEN OG TROELS KRISTENSEN

DCA RAPPORTNR. 116 - MARTS 2018
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Life cycle assessment Emissions to air
LCA method (N;O, NHg, CO;)
Carbon foot print for barley
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INPUT per ha OUTPUT

5165 kg barley
4390 kg DM barley
2439 kg DM straw

Artificial fertilizer:
119 kg N/ha

21 kg P/ha

55 kg K/ha

78 | diesel

150 kg seed l
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8 1 aoll Emissions to soil and water
34 kWh for water (NO3)

98 kWh for drying



Life cycle assessment Emissions to air
LCA method (N;O, NHg, CO;)
Carbon foot print for barley
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Artificial fertilizer:
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119 kg N/ha \a

21 kg P/ha )

55 kg K/ha

78 | diesel

150 kg seed

8 I ol Emissions to sg

34 kWh for water
98 kWh for drying

transpory transport

Production of
inputs

Growing

Il and water

transport

OUTPUT

5165 kg barley
4390 kg DM barley
2439 kg DM straw

Dairy farm




Land use (Carbon in soil)
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Indirect LUC (Land Use Change) put the GHG emissions
from rain forest depletion on all crops

Hoje fodevarepriser farer til ny
skovrydning i Amazonas

Satellitbilleder afslorer voldsomt accelereret faeldning af traeer i den brasilianske
regnskov. Hojere priser pa sojabenner og okseked er drivkraften

With LUC, 4. IS the climate
Impact from rainforest
depletion put on all crops
depending on their area
usage

Information &

Avarage factor LUC, ;. - 143 g CO, per m?

SEGES




Direct-LUC put the GHG emissions on mainly soybean
meal and palm oll

LWUWQQL@KL@
Sojaskra Palmeoile
fra Argentina fra Malaysig
og Brazilien og Indonesien
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NorFor feed stuff table

Carbon Foot Print Rape seed cake
(g CO, eq./kg DM)

Growing 422
Processing 17
Transport 71
Total CFP 510
Cin soil A4
I-Ucindirect 209
SEGES . Nordic Feed Evaluation System

L=INorFor°



Feedstuffs in NorFor with climate values

Parameter Unit 0038-002 0042-002 0053-003 0226-001 0307-005
Distillers dried Rapeseed Soybean meal Clover grass Maize silage,
grains, wheat meal silage, high  high OMD
based OMD

Protein

Crude protein g/kg DM 347 385 487 157 74

Fat

Crude fat g/kg DM 68 40 29 46 22

NDF

NDF g/kg DM 257 279 135 419 322

Starch

Starch g/kg DM 35 26 62 10 347

Standard feed values

Net energy lactation 20 kg DM MJ/kg DM 7,54 6,63 8,35 6,45 6,45

AAT 20 kg DM g/kg DM 143 148 209 79 86

PBV 20 kg DM g/kg DM 139 172 219 27 -61

Other parameters

[ CO2e o/kg DM 839 545 631 414 265 ]

SEGES LBiNorFor-



Parameters in NorFor when planning and evaluating rations

Edit settings

SEGES

Energy
General

- Protein

- Amino acids

-Fat

-NDF

- Starch

- Fermentation products feed
- Rest Fraction

- Other Carbohydrates

- Minerals

-Vitamins

- Structure fill value

- Prices

-Organic

- Milk and Protein yield

- Energy and AAT balance

- Enengy and AAT available for milk produ:
- NPK utilization

- NPK excreted

Climate

o [« |-
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Parameters in NorFor when planning and evaluating rations

SEGES

—Edit settings

- Eneray

- General

- Protein

- Amino acids

-Fat

-NDF

- Starch

- Fermentation products feed
- Rest Fraction

- Other Carbohydrates

- Minerals

-Vitamins

- Structure fill value

- Prices

-Organic

- Milk and Protein yield

- Energy and AAT balance

- Enengy and AAT available for milk produ:
- NPK utilization

- NPK excreted
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- NPK utilization
@) NPK excreted
- Climate
.. Methane g per day
- Methane MJ per day
. Methane MJ per kg ECM

. Methane % of gross energy

. CO2e soil

- CO2e from feed

- CO2e animal

- CO2e slatted floor (manure)

-.CO2e deep litter (60%)

-.CO2e animal feed soil manure

- CO2e animal feed soil manure per ECM
- CO2e animal feed soil deep 60

- CO2e anima Feed soil deep 60 per ECM
- Land requirement

- Land requirement per DM

. Land requirement per ECM

. Nordic Feed Evaluation System
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Effect of ration on Carbon Foot Print and ECM-yield

- optimised for Holstein’s in NorFor for 11.500 kg ECM

SEGES

Feed stuff

Barley

Rape seed meal
Rape seed cake
Soy bean meal
Fodder beets
Grass silage
Maize silage
Fat supplement

Carbon foot print
(g CO,-eq/kg ECM)

Change vs ”standard” (%)

Area usage (m?/kg ECM)

Ration (kg TS/ko/dag)

‘Standard’

3,5

© o DN PP DN

651

0,87

‘Maize silage’

3
2,5
1
2
2
3
11

643

0,85

‘Fat’

2,5

©O© 01 DN W O

0,4

606

0,84

‘Roughage’

2,3

N N P DN

5,5
10

652

0,84

‘Fodder beets’

2,2
2
1
2

3,5
5
9

623

0,85



Rapeseed as fat source in NorFor

Fatty acids (g/kg DM) 34 44
CO,-eq/kg ECM
Methane 328 308
Feedstuffs 267 269
Carbon in soill 35 25
Manure 40 40
Land use change, indirect 118 120
Carbon foot print, total 788 762
Carbon foot print per kg ECM (%) 100 97

SEGES

54

292
273
23
40
121
749




What is 3-NOP ?

* An organic compound: 3- AN SHe, e
NitroOxyPropanol

 Blocks step in the formation of
methane Iin the rumen

* In this proces 3-NOP is split into two
pre existing metabolites in the rumen

SEGES




Bovaers/3-NOP (and X’ and seaweed) Needs to be included In
NorFor prediction... Dalry cows

600

Reduction on 29 %

//

300 Melgar_2019

—e—VanWesemael 2019
200 —e—| opes_2016
Hristov_2015

Methane (g/day)

100

0 0,5 1 1,5 2 2,5
3 NOP (g/day)
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Questions ?
& comments



