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Grazing systems — unique challenges

Measurement of methane and feed iq’gake
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Two locations, LIC and CRV
Bulls 6-15 months of age |
3 x weekly liveweight measurements o

Holstein-Friesian, Jersey and their crosses
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Timeline

Winter/Spring Bulls born

Summer Bulls arrive at LIC/CRV
Summer/Autumn Methane testing -LIC
Winter/Spring Methane testing - CRV
Spring Used in progeny test herds
Spring +1 yr Genomic teams
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Data

« 518 animals CH4, DMI  Daily DMI
 Daily methane (CH4; g/day) « Genotypes
* Measured via Greenfeed visits * A mix of panels of varying
e Visits vary in number and duration densities
e Mean time was 9875 e Approximately 6,300 SNPs in
(~17min/day) common



Model

* JWAS in Julia

. IVICMIC chains of 200,000 plus 25,000 chain burn-in keeping every 10t
sample

* Y =CG + Year + pJ + het + BullPermEnv + BullBV + e

* CG — day-group-pen assignment

* Year — location-year combination

* pJ — proportion of Jersey breed

* Het- heterosis coefficient between HF and Jer

* BullPermEnv — random permanent environmental effect of bull

BullBV — random genetic effect of bull (pedigree or genomic) \\ >

Helica



CH4 (g/day) DMI (kg/day)
Heritability 0.10 0.10
(0.06, 0.16) (0.05, 0.17)
Repeatability 0.31 0.37
(0.28, 0.34) (0.33, 0.40)
Genetic Variance 202 0.43
(113, 325) (0.22, 0.76)

Bivariate analysis, genomic results

95% lower and upper credibility intervals in parentheses



Methane and Dry Matter Intake

Correlations

Genetic 0.48
(0.12, 0.73)

| 0.28
Phenotypic (0.24, 0.32)

95% lower and upper credibility intervals in parentheses

Genetic correlations higher than phenotypic correlations
95% Cl wider for genetic correlations than phenotypic correlations

All have significant density above zero \
Selection for lower methane would be associated with lower intakes \ >

Helical



Breeding values

30

Residual methane that is independent
of genetic DMI

201

\

Breed
HF

* Selection for residual methane while

Methane EBV
o

holding DMI EBV constant | 8 1
ch4geEBV = ch4EBV + -10.781 *
dmiEBV 20
Top/bottom 5% selected to generate daughters -301

HF XB J
Breed

Leading Partners in Science

-mnam'-—----—

Copyright © 2010 New Zealand Agricultural Greenhou 8/29/2023




Methane and other bvs

Correlations examined, within breeds

Holstein Jsy X HF Jersey
Friesian crosses

Protein
Volume
Liveweight
Fertility
SCC

0.027 -0.094
0.066 -0.092
-0.001 -0.047
-0.225 -0.125
0.162 -0.118

0.102 -0.039

Leading Partners in Science
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-0.021
-0.053
-0.183
-0.109
-0.041
-0.052
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Next steps

Ongoing data collection from bulls

Validation step

Daughters born ——

Science programme

Leading Partners in Science
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Conclusions

Phenotyping challenging in grazing systems
Bulls can be measured - before usage

Validation in females necessary (& underway)
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