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Potential of milk mid-infrared spectra for 
predicting methane emissions

R2

 

≈

 

0.04 –

 

0.79
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MIR 

 

prediction 

 

equations 

 

derived 

 
overseas 

 

are 

 

usually 

 

not 

 

readily 

 
applicable to local data
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Objectives

•

 

Evaluate the ability of milk FT-IR spectra for predicting methane 
emissions of dairy cows in Australia

•

 

Methane production (g/d)
•

 

Methane yield (g/kg of dry matter intake)
•

 

Methane intensity (g/kg of milk)

•

 

Compare the prediction accuracy of independent versus 
dependent lactation stage approaches
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Animal data
•

 

32-d experiments conducted on 240 cows at Ellinbank Dairy Research Farm (2016-

 

2017)

•

 

Cows were fed with Lucerne cubes plus grain supplements

•

 

Methane production was measured by modified SF6 tracer technique

 

during the last 
5 days (Deighton et al., 2014)

•

 

Other records : milk yield, milk composition, dry matter intake…

•

 

MIR: milk samples (4-6 times /week) were analyzed using Bentley Instruments 
NexGen Series FTS Combi machines

•

 

Methane production (g/d), methane yield (g/kgDMI), methane intensity (g/kgMY)
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Mathematical treatments of spectra
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Model development and evaluation

7

Day 0 (937 records)

Methane Dayi

 

↔ MIR Dayi

Day 1 (350 records)

Methane Dayi

 

↔ MIR Dayi+1

LACTATION STAGE 

INDEPENDENCE

LACTATION STAGE 

DEPENDENCE
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Evaluation of model performance (R2

 

and RMSE) 
leave-one (animal)-out cross-validation
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Prediction accuracy –
 

Day 0

CH4

 

production
(g/d)

CH4

 

intensity 

 

(g/kgMY)
CH4

 

yield
(g/kgDMI)

R2 RMSE R2 RMSE R2 RMSE

IDLS
Day 0 0.25 72.0 0.24 6.4 0.20 4.5

DLS
Day 0 0.29 70.2 0.33 3.6 0.24 6.4
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Prediction accuracy –
 

Day 0
 

vs. Day 1

CH4

 

production
(g/d)

CH4

 

intensity 

 

(g/kgMY)
CH4

 

yield
(g/kgDMI)

R2 RMSE R2 RMSE R2 RMSE

IDLS
Day 0 0.25 72.0 0.24 6.4 0.20 4.5

Day 1 0.33 68.5 0.38 3.5 0.53 3.1

DLS
Day 0 0.29 70.2 0.33 3.6 0.24 6.4

Day 1 0.39 65.1 0.42 3.3 0.55 3.0

Our results are comparable with the literature: 0.04 –

 

0.79
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Conclusions
•

 

Promising prediction accuracy for methane emissions of 
Australian dairy cows using MIR from milk samples

•

 

Significant impact of incorporating lactation stage effect on MIR 
spectra to the prediction accuracy

•

 

More and diverse data are needed for improving accuracy and 
robustness of the models
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Comparison of technology Agriculture Victoria has tested 
for measuring methane
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•

 

The world’s first centre dedicated to training the next 
generation of plant and animal breeders is being 
established at The University of Queensland

•

 

The Centre consists of seven University Nodes and over 
30 industry and government partners

•

 

38 PhD studentships and postdoctoral positions are 
available within the Centre and projects focus on 21 
agriculturally important species/commodities

•

 

Projects include a placement with our leading industry 
partners, access to short courses, and an opportunity 
to learn and apply cutting-edge technologies to help 
solve real world problems

•

 

Recruitment will commence shortly –

 

email 
predictivebreeding@uq.edu.au

 

to be part of this exciting 
new Centre!

ARC Training Centre in Predictive Breeding for Agricultural 
Futures

mailto:predictivebreeding@uq.edu.au
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