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e Good news & bad news...
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 Livestock agriculture often reported as a significant source of
environmental impact

Environment

Would eating less meat really combat
. ) climate change?
lelng up beef Wlll reduce Carbon If every Briton went vegetarian, we could cut our greenhouse gas footprint by 25 per cent

footprint more than cars, says expert

000

2015/ (317 comments

Study shows red meat dwarfs others for environmental impact, using 28 times
more land and 11 times water for pork or chicken
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Livestock agriculture often reported as a significant source of
environmental impact

The EU Nitrates

Directive

The background to the Directive

Puae e istr il hsman et and welbeing, 2 wel | i qualityis one of
mm@mmmmmm\nmmammw
Mdnwmumlmuddmwobllmsdpolm The 1991 Nitrates Directive is one of the earliest pieces of EU legislation

aimed at g water quality.
Mihnhngmkamﬁmmmhlpplmmdmwym thmﬂomnhmiﬁlmp-odemdmn.
a 9 inqu'swmwm 2 For the first

S e o istarad jve reduction in the early 1 ctabilised d ey
the EU-15, but across all 27 Member i ion i mﬂ'lyﬂhﬁened)yhnmgrannmhlehr
over 50% of the total nitrogen discharge into surface waters.

The Nitrates Directive (1991} aims to protect water quality across Europe
by preventing nitrates from agricultural sources polluting ground and sur-
face waters and by promoting the use of good farming practices.

It is proving effective: Between 2004 and 2007, nitrate concentrations in
surface water remained stable or fell at 70% of monitored sites. Quality at
66% of groundwater monitoring points is stable or improving.

AllMember th

300 of them acrass lhevnhole EI.I ‘|11e qual‘tyof programmes is improving.

Across the 27 EU Member States, 39.6% of territory is subject to the imple-
mentation of action programmes.

Farmers are becoming increasingly positive about environmental protec-
tion, exploring new techniques such as manure processing.

Ysgol Amgylchedd, School of Environment,

Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Google ‘beef Google

cows |
beef cows climate change
beef climate change cows for sale
beefcake cows methane
beef environmental impact cows farting

Press Enter to search. Press Enter to search.

Go gIE ‘ livestock Go g|.g sheep
livestock sheep impact
livestock and climate change sheep cafe hongdae
livestock's long shadow sheep costume
livestock science sheep farming
Press Enter to search. Press Enter to search.

Ysgol Amgylchedd,
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ere ao we go 1rom nere:

* UK Climate Change Act target to cut GHG emissions 80% by
2050
— All sectors will be under the spotlight
— Each has to play its part

* |In short: agriculture will need to stand up to the challenge

PARIS2015

UN CLIMATE CHANGE CONFERENCE

COP21-CMP11

Ysgol Amgylchedd, School of Environment,
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A Sustainable Future

The Welsh Red Meat Roadmap

SR
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* We can’t pretend that there is no room for improvement

* Need to be more efficient across all areas
" I can’t hear you!

. La-la-la-la-la-la-la! |
can’t hear

— Inputs vs. outputs

* But how do we get there?

Ysgol Amgylchedd, School of Environment,

Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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nesearch and agricuilture: where we're a

* Any progressive industry invests in research
e Agriculture should be no different

— Farmers need to engage with researchers and vice versa ="
— “bottom-up” and “top-down”

 HCC have sponsored a number of relevant projects

CYMRY

at Bangor University

MEAT PROMOTION WALES

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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* Anna Jones: The mitigation of greenhouse gas emissions in
sheep farming systems

* John Hyland: Reducing the environmental impact of the red
meat sector in Wales

* Rory Shaw: Developing in-situ and real-time methods of soil
nitrogen determination

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Economic
System boundary allocation

!
Farm inputs On-farm production | Farm outputs
Concentrate .
Feed crops i;')'}gigf:gﬁi) ——» Finished lambs
Fertiliser (N, P, K) |

Lime sheep —t——3p Store lambs
flock
Manure |
Pesticide > —t—t—3» Breeding sheep
Pasture & E . :
xcreta
Fuel feed crops |
—t— Cull shee
Electricity | P
_ﬁ Wool

Purchased sheep |

Bedding material
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Carbon footprint method

* Face to face questionnaires on 60 sheep farms:
— Inputs: feeds, fertilisers, pesticides, bedding, fuel
— Stock numbers and movements throughout the year
— Outputs: produce

 Emissions calculations:
— Intergovernmental Panel on Climate Change equations
— Emission factors from standard databases

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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* Means (kg CO,equivalents/kg lamb):

Emission source Lowland Upland Hill
Inputs (direct and indirect emissions) 2.18 2.70 2.98
Enteric CH, 4.62 5.59 8.61
Excreta CH,4 0.11 0.13 0.20
N->O from soils (direct and indirect emissions) 3.79 4.21 5.91

N,O from manure storage (direct and indirect emissions)

14 023 _018_
( 10.85) (12.85 ) (1786 )

* Carbon footprints ranged from:
— 5.4 10 21.5 kg CO,e/kg lamb — lowland farms
— 8.3 to 18.3 kg CO,e/kg lamb — upland farms
— 8.8 t0 33.3 kg CO,e/kg - hill farms

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Impact of management variables

Significant variables from stepwise Dominance analysis results:
regression: _
:E 50
1) Concentrate use (kg/LSU) =
2) Number of lambs reared per ewe £ 40 -
(head/ewe) E oL,
3) Lamb growth rate (g/day) Z
4) Percentage of ewe and replacement % 20
ewe flock not mated (%) 2 . l
= 10 -
I
% o~ _ —t——
Fu Lambs reared Lamh Mot Concentrate
Per eswe growth rate m ated nse
Ysgol Amgylchedd, School of Environment,
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* Importance of productivity and efficiency
— Maximising output per unit input
* Number of lambs reared per ewe
— Breeding for ewe productivity
— Lamb survival
— Nutritional management

* Closing the productivity gap

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography




PRIFYSGOL

BANGOR

UNIVERSITY

* Mitigation measures need to be
— Practical
— Cost-effective
— Effective

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Number

Mitigation Measure

1

© 00 N O U~ WN

PN NRNRNNNRERR R R B B BB
O U B WNREPLOOO®OWNOOODWNRO

Use a fertiliser recommendation system

Improve timing of fertiliser applications

Improve precision of fertiliser applications in soil

Avoid feeding excess nitrogen to minimise nitrogen losses in excreta

Analyse manure prior to application

Calibrate & maintain spreader equipment

Include legumes in pasture reseed mix e.g. clover

Increase lamb growth rates for earlier finishing

Feed a diet balanced in energy & protein

Increase the number of lambs born per ewe

Increase pasture productivity to enhance carbon storage

Performance recording & selective breeding for improved feed conversion efficiency
Increase ewe longevity

Improve ewe nutrition in late gestation to increase lamb survival

Increase diet digestibility

Reduce mineral fertiliser use

Split fertiliser applications

Improve drainage (non-organic soils only)

Lamb as yearlings

Performance recording & selective breeding for reduced enteric CH,/kg dry matter intake
Improve hygiene & supervision at lambing

Avoid conversion of peatlands

Select pasture plants bred for improved nitrogen conversion efficiency

Avoid fertiliser applications prior to pasture renovation

Avoid conversion of woodlands to pasture / crops

Select pasture plants bred to minimise dietary nitrogen losses e.g. high sugar grasses

Ysgol Amgylchedd,

School of Environment,

Adnoddau Naturiol a Daearyddiaeth

Natural Resources & Geography
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» Best-Worst Scaling surveys to identify practical and effective mitigation measures

Most
Practical

Least
Practical

Use a fertiliser recommendation system

Selective breeding to increase ewe longevity

Improve hygiene & supervision at lambing

Lamb as yearlings

Ol0QOI0

Include legumes in pasture reseed mix

0|Q|010|0

Ysgol Amgylchedd,
Adnoddau Naturiol a Daearyddiaeth

School of Environment,
Natural Resources & Geography
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4 4 Practicality
Low effectiveness & high ©14 @7 High effectiveness & high
practicality ® 21 3 practicality
© 23
2 -
@6 ® 11 1 1©26 ® 19
@|2 ® 16
T T O 17| @ 9| O T T .I 8 T Effe::ti\lenessl
-4 -3 -2 -1 0 1 3 4 5 6
© 13
@ 24 @ 1_21 i ® o5 @ 10
o1
®s ® 15
-2
® 18 @3 ® 22
. @20 . .
Low effectiveness & low -3 - High effectiveness & low
practicality practicality
-4 -

Ysgol Amgylchedd,
Adnoddau Naturiol a Daearyddiaeth

School of Environment,
Natural Resources & Geography
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Improve hygiene ‘| Practicality
& supervision at @14 ® 7
lambing T e 3 7
@ 23
2 -
Include legumes in pasture
@6 @11 1 (@26 ® 19 .g P
ol reseed mix
® 16 E6
ectiveness
T T @ 17| @ 4 @ 9| O T T .I 8 T T 1
-4 -3 -2 -1 0 1 2 3 4 5 6
O 13
12
O 24 @ a2 ® 25 © 10
o1
@5 ® 15 T
-2
® 18 @3 ® 22
© 20 Selective breeding to increase
-3 number of lambs born per ewe
-4 -

These were then costed and their effectiveness modelled

Ysgol Amgylchedd,
Adnoddau Naturiol a Daearyddiaeth

School of Environment,
Natural Resources & Geography
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Clover: A practical mitigation measure

* Determine N,0 emissions from Ryegrass-Clover systems vs. Ryegrass-
fertiliser
— High/low N input
— Dry matter yield

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Clover: A practical mitigation measure

* Determine N,0 emissions from Ryegrass-Clover systems vs. Ryegrass-
fertiliser
— High/low N input
— Dry matter yield

S ey 'Wm-——-‘mml

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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2500 -~ 200

| ]

N,O emissions/DMY

‘ S 150 ?l—
P’g 1500 A § . ~.§ \\ d
2 N S "]
o0 § § i : §
L NNmmllrg N
Mean cumulative emissions per treatment Mean N,O emissions per harvested DMY

(t)

Ysgol Amgylchedd, School of Environment,

Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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* Need to understand how farmers’ beliefs and concerns about climate change
influence their behaviours

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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e 286 Welsh beef and sheep farmers
answered guestionnaire
— Knowledge
— Attitudes
— Capacity and likelihood to change

 Statistical analyses to group
respondents

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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A ER P PR
Livestock farming contributes to climate change .701
Climate change will affect Welsh farming in the next 10 years .669
| accept that man-made climate change is happening .633
Livestock farmers should share responsibility towards the industry’s impact on .612
climate change
Climate change is an important global issue .612
It is possible to reduce GHG emissions from my farm without lowering 461
production levels
Environmental regulations are important for the future of farming 451
Others in my family think that | should farm as environmentally friendly as .686
possible
| want to farm as environmentally friendly as possible .665
Switching to a more environmentally friendly farming methods would not .592
require much change from my current operation
As a farmer | have an obligation to maintain or improve the environment for .553
future generations
I am interested in trying different technologies and/or systems to reduce my .534
farms’ GHG emissions
The way farming colleagues think about my farm is important to me .449
The government should encourage food production in the UK to reduce reliance 722
on imports
The government should financially support farmers in adapting to climate .640
change
Other industries pollute more than livestock farmers and should therefore be .510
penalised more
Any climate change reduction strategies must make economic sense to the .475
individual farmer
Being seem as primarily as a food producer is important to me .426
The best climate change mitigation strategies are too costly to adopt .639
Climate change poses more of a threat to farming in the next 10 years than that .607
of a general recession
Climate change will lead to lower productivity on my farm due to disease and .579
pests
Uncertainty due to variable weather patterns caused by climate change will .381
negatively influence my ability to farm in the future
Beef or lamb produced with low emissions should be sold at a higher price .351
Cronbach’s alpha .774 .700 .533 .512

* Factor codes: A = Awareness, ER = Environmental Responsibility, P = Productivism, PR = Perceived risk

PRIFYSGOL

BANGOR

UNIVERSITY

School of Environment,

Adnoddau Naturiol a Daearyddiaeth

Natural Resources & Geography
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1 The Environmentalist

28%

PR

Environmental responsibility — high
Awareness — high

Perceived risk — low

Productism — low

ER
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1 The Countryside
Steward

PR

26%

Ysgol Amgylchedd,
Adnoddau Naturiol a Daearyddiaeth

Environmental responsibility — high

Awareness — low
Perceived risk — low
Productism — low

School of Environment,
Natural Resources & Geography
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ER — ER .
[ The Productivist
' 0.0 0.'5 1.0 . 3 0?5 Yo A
23% 23%

PR
Environmental responsibility — low Environmental responsibility — high
Awareness — low Awareness — high
Perceived risk — low Perceived risk — high
Productism — high Productism — medium

Ysgol Amgylchedd, School of Environment,

Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Monitoring of soil N levels

* Development of electrodes and probes
* Field-testing
 Generate fertiliser recommendations from real-time

data
— Targeted applications

School of Environment,

Ysgol Amgylchedd,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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e “Sustainable intensification”

* Shorthand definition: 'producing more food with less negative
impact’

* |nvolves many disciplines and topics

defra

Department for Environment
Food and Rural Affairs

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Nafferton
Eden

Henfaes &
Conwy

Future Farm

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Henfaes: the Uplands Sustainable
Intensification Platform

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Henfaes: Sl strategy

 Aim: to increase grassland productivity through optimised soil,
nutrient and grazing management

* How to better utilise grass as the base of lamb production
systems

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Henfaes: approach

e Upland “ffridd’

— + lime/fert, * re-seed, * rotational grazing

1 SIP1 Straight shelterbelt ffridd trial

L] Exclusion cage locations 14/08/2015
SSB treatment plots

BAU - set stocking, no inputs
Sward modification - limed, slot seedad, fortilised plus grazing managenment
BAU - plus grazing managenment

BAU - plus lime and fertilised

Crown copyright & database right 2015
An Ordnance Survey / EDINA supwllsd sqrvlco
©T has beel y COWI A/S
fmm dlgllal photography capluled by them In 2012
Licensed by the Welsh t's
for Environment, Planning and ccunuysude
@ Mae'r hon wedi ei W gan COWI A/S
o ffotograffiaeth ddigidol a gymerwydganddynt yn 2012
Wedl'u trwyddedu gan Adran Amgylchedd, Cynllumc
a Chefn Gwlad Llywodraeth Cynulliad Cym:

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Henfaes: approach

e Upland “ffridd’

— + lime/fert, * re-seed, * rotational grazing

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography




Ysgol Amgylchedd,
Adnoddau Naturiol a Daearyddiaeth

 Lowland fields

Henfaes: approach

— + lime/fert, * re-seed, * rotational grazing

SIP1 Maes Bach field trial

= Exclusion cage locations 14/08/2015
Maes Bach treatment plots
Optimised inputs. set stocking

Optimised inputs, rotational grazing

©® Crown copyright & database right 2015

An Ordnance Survey / EDINA supplied service.

© This orthophotography has been produced by COWI A/S from
digital photography captured by them in 2012

Licensed by the Welsh Assembly Government's Department for
Environment, Planning and Countryside

© Maa'r orthoffotograffl hon wedi ei chynhyrchu gan COWI A/S
o ffotograffiaeth ddigidol a gymerwyd ganddynt yn 2012. Wedi'u
trwyddedu gan Adran Amaylchedd, Cynllunio a Chefn Gwlad
Liywodraeth Cynulliad Cymru.

SIP1 Bont field trial
G Exclusion cage locations 14/08/2015
Bont treatment plots
Bangor-As-Usual, set stocking

BAU plus rotational grazing

PRIFYSGOL
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® Crown copyright & database right 2015

An Ordnance Survey / EDINA supplied service.

© This orthophotography has been produced by COWI A/S from
digital photography captured by them In 2012

Licensed by the Welsh Assembly Govemnment's Department for
Environment, Planning and Countryside.

© Mas'r orthoffotograffi hon wedi ei chynhyrchu gan COWI A/S
o ffotograffiaetn adigicol a gymerwyd ganddynt yn 2012, Wedi'u
trwyddedu gan Adran Amgylchedd, Cynliunio a Chefn Gwlad
Liywodraeth Cynulliad Cymru

School of Environment,

Natural Resources & Geography
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Henfaes: approach

 Lowland fields

— + lime/fert, * re-seed, * rotational grazing

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography




PRIFYSGOL

BANGOR

UNIVERSITY

ity of The Straight Shelter Belt (Ffridd) $ rface Compaction of the S t Shelter Belt (Ffridd)

Sample Points
Soil Sample Points

PH

o

o010
100
150
170
190
191-200
201-220
221-240
241-270
561-590 e R ¥ - 2 ® 271-870
5.91-6.60 o 3 ¥ : : Kriging
Kriging )( i . < 3 $ Prediction Map
Prediction Map . .

4.50-4.60
461-480
4.81-500
501-5.10
511-520
521-5.40
5.41-8.50
5.51-500

DR

4 2 Filled Contours
Filled Contours G 18
150108
19521
- 21-215
215217
. 217-222
g - 222230
oy) EOINA suppliod service B 230275
 has boan produced by

y
hotography captured by them in - 30207 partment for Environment, Pianning

Sample points Sample points

K i P
71.00 - 100,00 .
100,01 - 116,00 -
116.01 - 130.00
130.01 - 141.00
141.01 - 151.00
151.01-161.00
161,01 - 175,00
176.01 - 193.00
193.01 - 211.00
211,01 - 247.00

4.40-6.20
6.21-7.20
* 721-820
8.21-9.40
9.41-10.60
10.61-12.00
12.01 - 13.60
13.61-16.20
* 16.21-19.80
% * 19.81-2520
Universal Kriging ’ . P 7 Universal Kriging
Prediction Map « Prediction Map
[Edward_SSB_data].[K] [Edward_SSB_datal.[P]
Filled Contours 5 o 3 > Filled Contours
B 71 -e7.67 \F - ) B sa-612
97.67 = 116.74 ' y
16,74 — 12817
128.17 - 136.67
136.67 — 142.49
142.49 ~ 150.99

6.12-7.23
7.23-7.94
7.94-84
8.4-9.12

g ©Crown copyright and database right 2015 o12=192 \ . ©Crown copyright and database right 2015

150.99 ~ 163.42 X @AT?‘Ordrr‘\:nc: Survey/ EEINA supplied service. 10.23 - 11.95 B, An Ordnance Survey/ EDINA supplied service.
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Henfaes: activities to date

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Henfaes: activities to date

* Introduced sheep + lambs

— Condition-scored and weighed

Ysgol Amgylchedd, School of Environment,
Adnoddau Naturiol a Daearyddiaeth Natural Resources & Geography
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Henfaes: activities to date

* Grassland quality and quantity

Sward sample weights [Ffridd): 9th Sept 2015

" —— bl ] — h ] — PP —— E—— — —
Sample ID Date of time Bagwt [g) Field FW (g) FW s/s[z) W [ bag ) Ig Hau/Haulage
P1G1 09/08/15 15:30 7.40 8174 8174 0 34.67 27.27 y ylag
P1G2 09/08/15 15:30 7.38 133.11 133.11 0 26,65 39.27 Analgsis
Fies 08/09/15 2530 7 10758 10758 g s Rl Ao Comect |
P1G4 09/08/15 15:30 731 112.27 112.27 0 44.46 37.15 [kt
Prifysgol
P2BG1 09/08/15 15:30 7.30 463.71 183.25 280.46 45.27 37.97  Beger Unversity
Al papaprap Unatrfichan
e = | 08/09/15 15:30 7.29 337.68 18379 565.12 5363 4838 e —
P2B G2 (bag2) 09/09/15 15:30 ) 411.23 ) ) ) ) - —— e - e
P2BG3 09/08/15 15:30 7.27 340.39 13274 148.25 57.07 49.30
T == Oute Cue
P28 G4 09/08/15 15:30 7.30 706.79 152.31 554.48 22,55 3525 e e o —— gy
P38G1 09/08/15 15:30 739 139.41 139.41 0 4591 38.52 . o o .
P3BG2 09/08/15 15:30 731 102.62 102.62 0 38.78 3147 Oy Motter el gay = T
FIBG3 03/03/15 15:30 736 160.74 160.74 ] 55.47 48.11 ;“:‘ e — L £ — =
- 3 - = e
P3BG4 09/08/15 15:30 739 128.91 128.91 0 44.44 37.05 Coy 5 . L — -
P4G1 09/08/15 15:30 735 22244 222.44 0 43.21 4188 — o — ~ -
- e — - -
P4 G2 09/08/15 15:30 7.36 364.89 166.47 198.42 40.21 32.85 suge o — - = -
e 09/09/15 15:30 7.42 113.43 113.43 o 37.82 30.20
F4G4 03/03/15 15:30 7.36 206.12 206.12 0 55,87 48,51 O vele S ow = — -
= —_— 2 —— =
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Henfaes: activities to date

 Stock carrying capacity and performance

— Will be expressed in two ways

* kg /ha over time
* DLWG (kg /lamb and kg /ha)
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Henfaes: activities to date

* Greenhouse gas emissions
— Ffridd
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Henfaes: activities to date

* Greenhouse gas emissions

— Lowland
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. friend or foe?
* Pressure on the livestock sector

All industries need to invest inR & D

Genetics, technology, soils, animal health, environ
etc.

Profitable, efficient, modern industry
— Huge potential

 Often win-win scenarios
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friend or foe? ,
* Measures that can reduce environmental impact without

compromising production, e.g.
— Clover

— N-sensors

— Sustainable intensification project

* Doing the basics right

* Industry is engaged and pro-active — asking the questions (and
there are many)

Getting message across effectively depends on the audience
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CYMRY

= MEAT PROMOTION WALES -
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