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Introduction.

Challenge — combining environmental impact mitigation and animal
welfare improvement in dairy farming.

- Measures for environmental impact mitigation with welfare trade-offs.

- Diseases affect productivity and thus emission potential.

> Effects of animal welfare improvement measures on environmental
impact still unclear.




Aim of the project.

Assessment of potential impact of animal welfare improvement
measures on the product-related environmental impact of dairy
farming.

* Model calculations for dairy production in Austria

* Assessment of global warming, eutrophication and acidification potential.

* Evaluation of the environmental impact of selected welfare improvement

measures
* heat mitigation * rubber-topped flooring
* additional pasture access * increased cleaning frequency

* (increased productive life span)
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Material and Method (1).

Model farms
* locality (m asl) Model farms B Permanent grassiand
e arable land : grassland ratio O Arable land
* production intensity
* housing type
(Statistics Austria, InVeKos)

alpine

uplands 800 - 400 m asl
>Feed and nutrient intake owilings 40w
estimated acc. to DLG, OEAG il PS 2
( ) [ 00% [[ so% | [so%]

»Emissions of CH,and N,O
(IPCC 2006, NIR 2014)
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Material and Method (2). &

Life Cycle Assessment (1SO 14040 — 14049) > Software oLCA 1.7.2
(GreenDelta2018)
* System borders: cradle to farm gate > Database ecoinvent 3.1

* Functional unit: 1 kg ECM (Wernet et al. 2016)

* Impact categories:
Model farms

Global warming potential (kg CO,—eq.) PS 1 PS 2 PS 3
(alpine) (uplands) (lowlands)

Eutrophication (kg PO,* —eq.)
Acidification (kg SO,—eq.) I

Implementation of animal welfare
improvement measeures

»Assessment in 2 steps tep 2
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Material and Method (3).

Feed
production
Animal (enteric
fermentation)

Milk Production GWP

Manure storage kg CO,-eq./kg ECM
and application
Housing
operation
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Material and Method (4). &

Animal welfare measure “heat mitigation”

»additional COOImg (fa ns) Temperature-Humidity-Index (THI)

moderate heat stress

mild heat stress

—THI- 07 CET
—THI- 14 CET
—THI- 19 CET

Temperature-Humidity-Index
(THI)

Source: modified acc. to

ZAMG (2018), NRC (1971) DmeuieVearimanth)l . schining
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Material and Method (5).

Modelling assumptions:
— 2
Energy demand zﬁr\\

« Additional ventilation: + 48 kWh/ cow.a (+5.6%)
» Additional milking and cooling: + 3.7 kWh/ cow.a (+0.43%)

s,
Source: microclimasystems.com

Production characteristics
* Increase in DMI: 190 g DM/ d (+1.1%)

* Increase in milk yield: 0.375 kg ECM/ d (+1.7%)
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Cw
Results (1) preliminary

GWP of “heat stressed cow” vs. “cow receiving cooling”

5 1.11743 1.10246

I —— | B Other (e.g. feed

additives)

[y

-
= > Fan only:
F, +0.07% kg CO,-eq./ kg
5 06 m Concentrate production ECM (1.11825)
o
L:D 0.4 ™ Forage production
0.2 y : » Fan + DMI + yield increase:
=
) anure managemen _1.34% kg COz-eq./ kg

and application

urce: schaeferventilation.com
"basis" "cooling" ECM

, MW Enteric fermentation
Production System
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Cu
Results (2) preliminary

GWP of housing without/ with additional cooling

Operation housing system ) )
P d > GWP\ousing electricity iNCrease with

0.07
+1.39% additional cooling:
08 +6.1% kg CO,-eq./ kg ECM
2 0.05 M Electricity }
e 0.00278 SOESS
X 0.04 = 0.0144
o 2 8 0.0142
w Other (e.g. chemicals, oo
*, 0.03 X 0014
S tap water) = 1as
U‘ .
80 0.02 @
= r. 0.0136 s
m Housing construction o - B Electricity
0.01 Lu)o :
B0 00132
5 0.013

"basic" "cooling"

“basic" "cooling"

Production System Production System



Conclusion

* "Heat mitigation” can improve animal welfare and slightly reduce the
emission level per kg of product (win-win).

* Results concur with previous calculations: 1-2% (ADAS, 2015).

* Mitigation potential of the measure expected to increase further,
when accounting for reduced disease risk (e.g. lameness) and
increased productive life span (culling risk and calving interval
decrease).
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A1 | Model characteristics of PS 3: vield level, feed quality

Cw

Milk yield (kg ECM/ cow.a)

Productive life span (years)
DMI (kg/ d)

Average energy density of forage (MJ NEL/ kg
DM)

Average energy density of concentrate (M)
NEL/ kg DM)

Percentage of forage per kg diet-DM (%)

Percentage of concentrate per kg diet-DM (%)
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8,000

3.81

18.27

5.97

7.84

77.97
22.03

assumption, based on expert opinion for the
model region

average of animals in control farms (ZAR, 2018)

calculated, based on energy demand
(Kirchgessner, 2014) and average forage yields in
the model region (InVeKos, 2013)

calculated, based on feeding value tables by
Wiedner (2001) and OEAG (2006)

calculated, based on feeding value table by DLG
(2001) and producer (DDGS)

calculated, based on diet composition

calculated, based on diet composition
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Cw

A2 | Model characteristics of PS 3: diet composition

Forage composition (%) grass silage
(77.97% of total) maize silage 25 20
clover grass silage 13 10
hay 10 8
grass 10 8
Concentrate composition wheat 23 5
(22.03% of total) barley 46 10
sunflower-seed meal 16 3
rape-seed meal 6 1
DDGS

——“
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