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 50 sniffer methane sensors (one per feed bin) in the herringbone system at Ellinbank 

SmatFarm.

 25 bins per side; bins raised together, ensuring a clean entry/exit pattern.

 Arcoflex International Pty Ltd based in Melbourne

 The heated electrode sensors continuously records methane in ppm (100–5000 ppm).

Sniffers
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Extracting data from Arcoflex data exporter

The time interval is 
extracted every 10 

sec

Select the desired 
date and time to 
export the data

Select the bays to 
extract CH4. Bays 1-25 
correspond to the left-
gate and bays 26 to 50 

correspond to the 
right-gate.
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Matching methane data to milking data

 Exported methane data do not have animal ID.

 The data match based on the order animals enter to the bay.

Gate status, 1 
means gate 

close and 
animal is inside, 

and 0 means 
gate open and 

animal exit.

Methane records 
in ppm per bay
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Challenges in matching the data

 The gate status is 0 but still sensors recorded methane. 

 Discrepancies between the number of cows read by sensors and milked.



6

 Data were extracted from 1 Mar 2024 to 14 Apr 2025.

 The visit was discarded if it was shorter than 150 seconds and longer than 2400.

 All zeros excluded as they are not actual zeros (sensors record between 100-5000ppm).

 The visit was discarded if the datapoint per visit was less than 10.

 DIM over 450 removed. 

 Cows involved in feed additive experiments were removed. 

 In total 581 individual cows were phenotyped but only 538 of them were genotyped.

Processing data
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Visit examples
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1- Average of all datapoints

2- Average of peaks

3- Average of 90-410sec

4- Average of peaks of 90-410sec

5- Average of first seg

6- Average of peaks of first seg

7- Average of middle seg

8 - Average of peaks of middle seg

9- Average of end seg

10- Average of peaks of end seg

1260 scenarios were created; 
1- length of 100-500sec length;

2- 10-1500 sec after milking begun.
Highest repeatability, and lowest AIC 

and BIC

Defining phenotypes 
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Adjustment to sensor position
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Statistical analysis

Genetic model (ASReml 4.2.1)

Y= Xb + Zu + Wc + e

y: phenotypes
b: fixed effects; milking sessions (AM/PM), bay number, polynomial age, polynomial 
DIM, weight, parity, and period (pre and post Jan 2025). 
u: random genetic effects for each animal
c: random permanent environment effect
e: random residual effect

Genotype: utilised XST-74K genotype set. Compromises approximately 74,000 single nucleotide polymorphisms (SNPs) and 
is a combination of AVR’s (Agriculture Victoria Research) custom DairyBio XT-50K chip and the standard Illumina Bovine 50K 
chip.
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Summary of visits

 Total visit is 201,208
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Results
Phenotype Mean (ppm) SD CV Min-Max h2 r 

Average 496 283 0.63 103-3497 0.08 0.14 

Average of peaks 720 451 0.62 101-4929 0.11 0.18 

Average of 90-410 419 261 0.72 107-4214 0.19 0.26 

Average of peaks 90-410sec 606 434 0.62 108-4743 0.23 0.29 

Average of first segment 338 210 0.74 100-4492 0.09 0.15 

Average of peaks of first 
segment 518 387 0.63 101-4850 0.11 0.18 

Average of middle segment 508 323 0.70 100-4644 0.06 0.13 

Average of peaks of middle 
segment 730 512 0.70 101-4993 0.06 0.14

Average of end segment 573 381 0.66 100-4427 0.01 0.06

Average of peaks of end 
segment 843 599 0.71 101-4935 0.0 0.06

SE < 0.02

Presenter Notes
Presentation Notes
I adjusted phenotype for the fixed effects and averaged for 3, 7, and 10 days but h2 became close to zero while r slightly improved. 




Summary

 The window of 90-410sec provided best estimation of heritability (0.23) and repeatability (0.29).

 Sniffer sensors did not detect the statistical correlation between treatments compared to SF6. 

 The majority of methane recorded per bay are in 100-399ppm. 
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