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Educate, Inspire and Empower
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net zero within a sustainable farming

and food system.



HAU Research Centres/Groups & leads

Centre for Crop and Environmental
Science (CCES)
Centre Director Jim Monaghan

Crop Science Nematology
group group
Jim Monaghan Matt Back

Animal Science Research

Soil and Water Plant Pathology

Science group group
Simon Jeffery Simon Edwards

Entomology

group
Tom Pope

Centre for Agriculture Data Science (AgriDat) Centre (ASRC)
Ed Harris Centre Director Liam Sinclair
l l
Global Institute for Agri-Tech Economics (GIATE) Animal Welfare Monogastric
Karl Behrendt and Behaviour group
(AWaB) Steve
Centre for Evidence-Based Agriculture (CEBA) Mark Rutter Mansbridge
Nicky Randall
Dairy, heifer, Beef and
Sustainable Agri-food Systems Group (SAFS) L.c alf gr o‘:p. shgep group
Nicky Randall iam Sinclair Jude Capper
Rural Resili R hG (3RG) Companion
ural Resilience Research Grou .
Richard Byrne ’ Anlm.al realth InSHAW
Sciences Jonathan
| | Research Statham
Agri-Tech Research Centre Group
Paula Misiewicz Zoe Davies

ES group Productivity — Nicky Naylor
ES group Land and Soil — Julia Casperd

Future Farm
Grace Milburn

ES group Energy and Water — Marie Kirby
ES group Data and systems boundaries — Eric Siqueiros




Sustainable livestock health & welfare

HKVS - Strategic themes
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Veterinary public health:
a focus for integrated skills development

~~ . The Role of the Modern Vet in Public

il Health
\/ Sasha-Rose Cooke, VET-20003, Animal Health
Sciences

It’s all about...
Public Health

The modern veterinarian contributes to public health. Veterinary public health is the contribution to humans
(physical, mentally and socially) through veterinary medicine and veterinary professionals (1),

How Does a Vet Contribute to This Sector? 2.9
. W amaeses

The Vet in One Health
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HAU tacking the key challenges in Animal
Science through education, research and KE

 Nutrition and performance
 Nutritional value — food science ‘%

 Sustainability and environmental footprint ”

* Behaviour and welfare

« Animal health

 Veterinary public health - OVS training ” »
* Bio-circularity - valorisation
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Global Warming Potential — mass based assessment (CO,eq/kg product)

D / Featfured Arficle

< Challenges for the balanced attribution
o of livestock’s environmental impacts: the
60+ art of conveying simple messages around
04 complex realities

Pablo Manzano,+* Jason Rowntree,|* Logan Thompson,*® Agustin del Prado,+
Peer Ederer,™* Wilhelm Windisch, "“ and Michael R.F. Lee'"-

"Basque Centre for Climate Change (BC3), E-48940 Leioa, Spain

Tkerbasque — Basque Foundation of Science, E-48007 Bilbao, Spain

IDepartment of Animal Science, Michigan State University, Bast Lansing, ML, USA

204 SDepartment of Animal Sciences and Industry, Kansas State University, Manhattan, KS, USA
IGlobal Food and Agriculture Network, Rapperswil, Switzerland

“Technical University of Munich, Liesel Beckmann Strale 2, D-85354 Freising, Germany

Carbon equivalent footprint
{kg CO.e per kg product)

10- fSchool of Sustainable Food and Farming, Harper Adams University, Edgmond, Newport, Shropshire, TF10 8NB, UK
Grazing Sheep Meadow  Feedlot  Seafood Pork  Aquaculture  Chicken Eoos Meat Beans, peas

beat heet beat seafood substitutes  and soy
Reproduced from Nature Climate Change: Ruminants ate change and climate policy; January 2014



Danger of global averages

UK livestock consumption UK ruminant livestock footprint

\ Enteric fermentation (methane) 4.62 5.59 8.61 \j,'f

300

250
Nitrous oxide (soils) 3.79 418 591

' Chicken Upstream inputs and others 244 3.08 334
200

g % ' Total mean carbon footprint 10.85 12.85 17.86
g Y o ‘
c ¥ 3150 .
- o 7 ’
S2%
Q.
o Enteric fermentation (CH,) 7.09
100
Manure management (CH,+ N,0) 2.51
50 Ammonium nitrate fertiliser production 3.56
Lamb Fertiliser application (N,0) 2.03
0 .. ] . R Others 3.28
I TR B8IRRIBITEELIRR Total 18.47

Year



GWP* vs GWP100 CH, vs OH- (sinks)

o Total equivalent CO, emissions GLOBAL METHANE BUDGET 2008-2017 Gkoal Garon Prject
Annual CH‘ emissions
Using GWP Using GWP* TOTAL EMISSIONS TOTAL SINKS
| *
WARMING 11CH_/y Bottom-up Top-down 737 576 625 556
¢ view (BU) view (TD) (594-880) (550-594) P4 (500-798) (501-574)
/ e N r )
a87 tCOz-E 982 l'.CCI:-WE 128 111 206 217 30 30 149 181 37 595 518 30 38
. (113-154) (81-131) (191-223) (207-240) (26-40) (22-36) (102-182) (159-200) (143 306)(21 -50)  (489-749) (474-532)  (11-49) (27-45)
Rise by 35% =33 tCO/y for 30y =33 tC0,/y for 30y
STABLE | ‘
A Sink from
. chemical reactions
Fall b.!'r 10% 798 ICDI'E -10 tcoz_we :: e : ) in the atmosphere
COOLING
el ot By o & =
Inland waters, geological,
————————————— oceans, termites, wild animals,
693 tcoz'ﬂ‘ E KS permafrost, vegetation i (:\

-562 tCO,-we

Biogenic CH, (Natural + Agriculture) =
(o)
30% < total CH4 Biogenic CH, + Fossil CH, M\, O H -

Biogenic CH, + Fossil CH, + Fossil CO



Approaches to Net Z

1. Animal
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3. Land
Table 3. Carbron seorage for deffecent types of UK plastacions.
Speuy Yiekd Clasy Rasc of swrage’ Equilibrium carbon storage’
(m'ha "year™') B (MgCha'year ) | (MzgCha'')
Trees Wood prodects’  Litter Soil Toeal
P virchenvic n S6 0 2 M Ll 254
(umthinned) 2 53 &8 41 n 90 251
20 1 % 0 » 2 249
L] 4 0 » 2 87 23
16 4s ] n 2% 87 29
1" 4 ] ] M 8 258
2 37 o n 21 n 198
10 14 62 0 18 el 189
5 29 ~ n 1S n 1%
6 28 48 2 12 7 152
P_sitchensis* 2 44 © 3 29 84 21
(thinoed) 2 43 & 3 29 87 24
20 41 5 2 2% 58 208
L] 3% 62 b ] 23 £ 198
16 16 < n n 2 192
13 1 4 2% 21 %0 181
12 10 “© 4 19 7 167
10 28 a6 2 17 n 162
8 24 41 20 14 7N 146
e 8 21 » 16 o 7 1M
Populus 12 73 6 36 0 7 m
Salix 59 " 2 6 ] 0
Nochofagas 16 a6 0 17 2 % 179
P sitchensis’ 2 30 2 24 19 75 170
P.sylvestris 10 27 51 % 19 81 178
P_comtorsa L] 2S 41 19 15 "% 158
F.rylvatica . 24 «@ 2 7 ” 200
Quercus 4 15 48 - 68 154

' Ininal rase of increase in fotal carbon
equilibeium. * I the case of

sworage, calculated as wotal C socage &
10 the

end Of first rotation divided by roestion lengrh. * Time-averaged sorage of carbon at

7718 m initial spacing

from siom thinaings are calculated assuming a S-year Mfctime. * 2.0 m initial spacing.

ero — 4 steps

2. Diet (composition and supplements)

Up to 500 | CH,
per day

Livestock ruminants
- 1.5 billion cattle

- 1.1 billion sheep
- 0.9 billion goats

o,




Accounting for nutritional quality

Beef Chicken Lamb Pork
Nutrient Unit (per 100 g meat) RDI Concentrate  Forage Intensive  Freerange Lowland Upland Intensive
Protein g 50.25 23.5 23.5 26.3 26.3 20 20 18.6
MUFA g 37.5 1.13 1.63 3.70 5.44 1.30 1.07 0.85
EPA+DHA mg 250 34 27.4 17.6 14.7 26.4 31.7 14.8
Ca mg 700 5 5 11 11 12 12 10
Fe mg 11.75 1.6 1.6 0.7 0.7 1.4 1.4 0.4
Riboflavin mg The Intean tional Joumal f Lifs Cyde Assessment 0.2 0.18
F0||C aC|d ug hitpa dolang 1L1007A T 1357-019-40 6797 6 1
Vitamin B12  pg CRITICAL REVIBW ® ' 1 1
Se Mg R 3 11
Zn mg Applications of nutritional functional units in commodity-level life 1] 2 1.3

_ et e R e o e _
Graham A. McAuliffe ' [ - Taro Takahashi ' - Michael R F. Lee ™
Resceiweck 13 Manch 20 19 fAcoepted: 23 Augua 2019
i The Authasis] 2019
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1% RDI

0,-eq

Concentrate Forage Lowland Upland Intensive Free range Intensive

Beef Lamb Chicken Pork



Rebalancing the metric

Animal 15 (2021) 100257

The international journal of animal biosciences

Contents lists available at ScienceDirect

Animal

Nutritional value of st

M.RF. Lee *** G.A. McAulift
T. Takahashi P, L. Cardenas-
* Rothamsted Research, North Wyke, Okehampti

® University of Bristol, Bristol Veterinary School,
“Aberystwyth University, Institute of Biological,

Need to consider

The: Intemniational Jowmal of Life Cyde Assessment
hatps¥doLong/ T 10071 1367022021232

Need to consider nutrient content when
defining environmental impact -
KgCO2e/1% RDI

RDI of key nutrients

COMMENTARY AND DISCUSSION ARTICLE

Protein quality as a complementary functional unit in life cycle

assessment (LCA)

G. A. McAuliffe' & - T. Takahashi'* - T. Beal# - T. Huppertz®# - F. Leroy” - J. Buttriss® - A. L. Collins' - A. Drewnowski® -

5. ). McLaren™ - F. Ortenzi'" - J. C. van der Pols"? - 5 van Vliet"? - M. R. F. Lee™

Reveived: | October 2023 F Accepted: 25 Movermber 2037
@ The Auwthor[s) 2022

e/gfs

defining environmental impact —

KgCO2e/DIAAS corrected protein

metrics matter

Paul J. Moughan

Population protein intakes and food sustainability indices: The

Check for
updates

Riddet Institute, Massey University, Private Bag 11-222, Palmerston North, New Zealand




Diet level analysis and NDS

Carrots, tomatoes or cucumbers,

always with apples “ i Potatoes, bread or rice

Beef, pork or tofu

Tofu Carbon footprint comparison (only protein bioavailability corrected™)

- CO2e/Kg | CO2e/NDS |CO2e/bNDS*
x15.4 tofu x2.2 tofu x1.7 tofu
m x3.5 tofu x1.3 tofu x1.0 tofu



Care needed with current advice for low meat
intake diets - Declining meat intakes

grams per day 1
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Trend in red meat intake UK
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With thanks to Carrie Ruxton — Nutrition Communications



We are already seeing deficiency in meat-sourced
nutrients

% adults with intakes below Lower Reference Nutrient Intake
50
45
40
35
30

* DEFINITION:

’ The LRNI meets the

15 needs of <2.5% of
the population and

5 [ ] I - . . . indicates risk of

Riboflavin Iron Zinc Potassium Selenium def|C|ency

o

o

o

B Men B Women

National Diet & Nutrition Survey 2020 With thanks to Carrie Ruxton — Nutrition Communications



Evidence of benefit of meat-sourced nutrients
from meta-analyses of human studies

Improving iron status may reduce
fatigue

Low zinc status associated with
respiratory infections & autoimmune
conditions

Vitamin D positively correlated to bone
health in adults

Adequate intake of potassium is
desirable to achieve lower blood
pressure

Selenium reduces oxidative stress

Review > BrJ Nutr. 2017 May;117(10):1422-1431. doi: 10.1017/S0007114517001349.
Epub 2017 Jun 19.

Iron deficiency without anaemia is a potential cause
of fatigue: meta-analyses of randomised controlled
trials and cross-sectional studies

Review > Nutrients. 2018 Jan 11;10(1):68. doi: 10.3390/nu10010068.

Zinc Status and Autoimmunity: A Systematic Review
and Meta-Analysis

Meta-Analysis > Cien Saude Colet. 2021 Aug;26(8):3221-3244.
doi: 10.1590/1413-81232021268.15012020. Epub 2020 May 28.

Vitamin D and bone health in adults: a systematic
review and meta-analysis

Meta-Analysis > Hormones (Athens). 2019 Dec;18(4):451-462. doi: 10.1007/s42000-019-00143-3.
Epub 2019 Dec 10.

Effect of selenium supplementation on antioxidant
markers: a systematic review and meta-analysis of
randomized controlled trials



Bio-circularity — FAO role
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SYSTEM

— Animal feed

» Feathers * Bedding
L » Clothing, textiles
Milk —  Meat Wooliiee | » Building insulation
Fibre ) —* Lanolin
Eggs ~ Hair - -+ Compost/Fertiliser
s —> Hide -5 » Leather
L» Landfill
* Food
» Blood | Nutraceuticals
~* Animal feed
. — Fertiliscer
Live Meat
Farm — . “» Wastewater
weight \ processing
Food
Edible r To
offal ! rendering
» Landfill
r- Digestion for energy
» Paunch | » Compost/Fertiliser
“»Landfill
Residue
(incdible) \"\_\ -+ Oleochemicals
e » Tallow/fat — * Animal feed
Dead or condemned =+ Landfill - Biofuel
animals Rendering
~» Mcat & bonemeal —*Animal/fish feed
»Landfill — Petfood

» Animal feed P source

- Bone — Fertiliser

~* Incineration for energy



Arable land use (ALU) per NI provision

0.12

0.10

ALU (m?/1%RDI)
o
o

0.02

0.00

Concentrate

NI based arable land use

Beef

Forage

Chicken

Lowland

Lamb

Optimum land use for
human nutrition

Arable land requirement (m2)

0  Grams of Livestock Protein 60

60 Grams of Plant Protein 0



Phosphorous recovery from slurry to
grassland agronomy

Rhiannon Evans, Simon Jeffery, James McCaughern, Harry Davies and Marie Kirby

P- -
Reception Screened stripped | r\
tank slurry g6 effluent |
Separator Filtration r——

AT A — >
' : “Valorisation of poultry litter — A social cost benefit comparison”.

Poster Presentation — By Deborah Hall
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