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Agriculture emissions and projections (WEM) 1990-2030
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Presenter Notes
Presentation Notes
Environmental Protection agency report issued in June – calling for implementation of mitigation strategies and expecting Agricultural emissions to rise by 2% by 2030, with the current target set for 22-30% reduction by 2030. Looking at the prediction model used with existing measures, enteric methane is expected to remain constant between now and 2030. Anything we can do to reduce enteric methane will help achieve reduction targets.
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e 10 GreenFeed Machines
e @Gas flux measurement
* CH, and CO,

* Bait feed dropped

* Every 30 seconds

* Aim: Keep animal at GF for 2-3 mins
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Presenter Notes
Presentation Notes
Tully, Co.Kildare Ireland. Phenotyping farm – but commercial feedlot also. Set up in a loose barn, requiring the animal to visit independently through out the day. 21-30 feed acclim, 3 week GF acclimatization.
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Presenter Notes
Presentation Notes
Phenotypes recorded on 1099 indoor finishing animals between 2018-2022. Steers, heifers and young bulls. 27 intakes. Range of test length 20-90 days


Traits of interest

Methane
yield

c H CH, g/DMI kg

matter
gram/day intake

kg/day L TE]
CH,

gram/day
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Presenter Notes
Presentation Notes
All at a phenotype level – all adjs. No consensus yet in the area as to what trait should be utilized for incorporation into breeding goals. Methane is the main output from GF. Ratio traits are nice, easy to construct, compare and comprehend, however difficult to predict the response if selection pressure is applied.


Phenotypic analysis Genetic analysis

* Diurnal pattern from GreenFeed  Estimate genetic parameters
* Repeatability  CH, and Residual CH, (pmi+Lw)
e Correlations  Across breed model

 Impact of averaging period

Why? *  Prototype (G)EBVs
e Establish minimum requirement for
measurement for CH, Why?
*  Maximise throughput
° Minimise cost e Ca|CUIate (G)EBVS
« Stabilise parameter estimates e Ultimately: include trait in breeding goal

e What could that look like?
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Phenotypic CH, Repeatability

per day
Good 3.80
Average 3.29
Poor 3.06
Within day 1 day period 2 day period 4 day period 5 day period 15 day period

B Good Visitors  ® Average Visitors Poor Visitors

Good levels of repeatability (>0.6) — 10-day test period may be sufficient
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Presenter Notes
Presentation Notes
This is a subset of data, including all steers on test for a minimum of 30 days. They were then stratified into 3 categories based on visit frequency to the Greenfeed as good, average and poor visitors. Mention ACCLIMATISATION again. Under review.
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Presenter Notes
Presentation Notes
Lowest levels of CH4 were observed between 5:00 and 10:00 with a mean CH4 of 204g/day, whereas the highest levels of CH4 emissions were observed between 15:00 and 18:00 with a mean CH4 of 302g/day. 


Trait definition: Impact on heritability

0.60
HCH4 mDMI

0.50

0.40
>
= Longer average
e .
 0.30 period reduces
L residual variance

0.20 = Higher heritability

0.10

0.00 l

Individual 1-day average 5-day average 10-day average 15-day average Full test average

records

Data averaging period
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Presenter Notes
Presentation Notes
Longer average period reduces residual variance. More genetic var at full test avg.



Heritability ] ]
0.60 Phenotypic correlations

RCH
CH, CO, DMI MY MIL MIC 4
0.50 DMIWT
CO, 0.61
040 DMI 031 057
050 £ MY 056 0.07° -0.49
Q
2
3 MIL 0.86 0.31 0.03° 0.65
0.20 =
- MIC 084 032 007 061 097
=
(=]
o0 < RCHa 063 027 -001° 050 062 0.60
= DMIWT
0.00 LW 030 061 058 -0.15 -021 -0.18 -0.04°

2 = Not significantly different from zero (p-value >0.05).
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* Calculated from 10 — day average



Presenter Notes
Presentation Notes
Suite of methane traits. Methane to other methanes, MIL v MIC, MY to DMI. Genetic corr – methane to DMI, methane to residual methane


CH, Validation of EBVs

Correlation ‘ Slope
0.4 1 0.945
0.369 0.91 0.895
0.88 0.873 ‘
035 0.344 0.335 0.9 0.83
0.326 L 0.793 0803 081 0.784 0.787
0.299 0.8 0.743
0.3
0.7

0.25 ‘ e

0.2 0.5

0.166

0.4
0.15 0.132 0.123 0.132 128

0.12

0.1

0.05

Five-fold cross validation — dropping 20% of each contemporary group

Breed adjusted Breed unadjusted Breed adjusted Breed unadjusted
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Presenter Notes
Presentation Notes
Compared ebv to Yield deviations to get our corr. Slope is slope of regression line. We get more predictive ability coming from across breed differences compared to within breed differences. Correlation is best at full test average – however, better slope, less over prediction with individual records. We publish EBVs across breed.


Validation: EBV v GEBV

Correlation Slope I
0.35 12 o
0.309 0-32 1.067 )
' 1.035 '
03 1 0957
' 0.925
0.25
0.799
0.8 0.773
0.194
0.2 0.184
0.588
06 0.582
0.15 0.132 0.138
0.126 0.12
0.4
0.1
0.05 =
0 0
CH4 EBV CH4 GEBV  RCH4 RCH4  CH4EBV CH4 GEBV RCH4 RCH4 CH4 EBV CH4 GEBV  RCH4 RCH4  CH4 EBV CH4 GEBV  RCH4 RCH4
DMIWT DMIWT DMIWT DMIWT DMIWT  DMIWT DMIWT  DMIWT
EBV GEBV EBV GEBV EBV GEBV EBV GEBV
Breed adjusted Breed unadjusted Breed adjusted Breed unadjusted

CH, GEBV with breed looks most promising!
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Presenter Notes
Presentation Notes
Single step evaluation for each trait, including genotype from phenotyped animals and genotypes from 3 generation pedigree (where available) 7000+geno. GEBV is improving prediction over EBVs.
RCH4 – slight under prediction


GEBV CH,

GEBV CH,

DMI WT

LM 51 -30 8 -22 7
BB 12 -16 7 -17 6
HO 36 -3 7 -24 7
CH 30 1 8 -1 6
FR 5 4 6 -12 6
JE 10 5 5 10 6
AA 38 6 9 -10 6
HE 16 7 7 6 6
SI 16 25 9 4 8

birl

GEBV CH, pwiwr

# FE « HE »« CH & LM =» AA

# 5 «» BE #« JE #» HO
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Presenter Notes
Presentation Notes
Followed through to sire level analysis of GEBVs. Trait definition becomes very important. The LM v SI show a bigger difference and highlight the trait definition difference. Lim trad low intake breed compared to higher DMI of SIM in Tully. 


Conclusions

* Increased averaging period — higher heritability
e Estimates largely in line with literature

* CH, positively, moderately correlated with DMI and LW
 GEBVs improving prediction over EBVs

 What's next?
e Scale up recording

* Additional data collection — grass-based systems, cow records |

e Continue validation

IRISH RESEARCH COUNCIL

An Chomhairle um Thaighde in Eirinn

AgTech - it’s in our DNA



IRISH RESEARCH COUNCIL

An Chomhairle um Thaighde in Eirinn

MTU

/ Ollscoil Teicneolaiochta na Mumhan

q Munster Technological University

caLasc

t—, Department of

T\ ', Agriculture,
’ .l"

Food and the Marine
An Roinn E'mall: Cryan@Ibe.COm

.'II'l'liiHIi'l LTURE AND F'I"IIHJ I.}H". ELOPMENT ."‘l'Ll. THORITY

Direct funding from the Irish Research Council (Dublin, Ireland) Employment-Based Postgraduate Programme Project Ref:
EBPPG/2020/44 is gratefully acknowledged

(@) Ko Chartaci Tk i AgTech - it’s in our DNA



Presenter Notes
Presentation Notes
Thank everyone at the employment partner, my academic supervisor, Deirdre Purfield and the Irish Research Council for funding the employment based post grad programme. 
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