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Sniffers

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

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

L Arcoflex International Pty Ltd based in Melbourne

O The heated electrode sensors continuously records methane in ppm (100-5000 ppm).
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Extracting data from Arcoflex data exporter

@ Arcoflex Data Exporter V1.6.9.0 - O X

Reports

The time interval is

Hidden Sensor Show Export Template Name: | Trial H = MP v|

Logged in User: Fazel Almasi

t t d 1 O Inactive Sensor [ ] Show Save/Update R
eX ra C e eve ry Customer: Agriculture Victoria ~
B Sensors: Sort: (® Alphabetic () Tag
ice: Dairy Blinbank {172 5 ~
S e C EvicE B Chotoi i Selected  Value Type Mame Description Tag 1D Measurement L)
Device 1D: 521 n MostRecent w | 24V Supply 24V DDC Converter oz 15841 24V OK/No Supply
Site Address: 1301 Hazeldean Rd Hlinbank Victoria 3821 O MostRecent “ | Ambient Humidity lOutside air humidity Aled .15383 E:
[ ] =tFece ient Temperatyre side airtempe 5 & 133

MostRecent CH4 Bay 01 Methane Sensor on Bay 1

| MostRecent CH4 Bay 02 Methane Sensor on Bay 02
1 . 1 =1 hours MostRecent CH4 Bay 03 Methane Sensor on Bay 03
SeleCt the deSIred 8 10 =1 mins MostRecent CH4 Bay 04 iMeihaneSensoron Bay 04
date a nd tl me to @ 10 T MostRecent CH4 Bay 05 MeihaneSenscron 05
n MostRecent CH4 Bay 06 Methane Sensor on 06
exp O rt t h e d ata H . MostRecent CH4 Bay 07 Methane Sensor on 07
16/08/2024 0000 [E~ [] MostBecent CH4 Bay 08 Methane Sensor on 08
[ |MostRecent CHé Bay 09 Methane Sensor on 09 10003
[] | MostRecent v CH4Bay10 Methane Sensor on 10 0010 15444 ppm
[] | MostRecent  |CHABay 11 Methane Sensor o 11 10011 15445 ppm
] MostRecent ~ | CH4 Bay 12 Methane Sensor on 12 12012 15446 ppm
Select the bayS to © [ | MostRecent v CH4Bay13 Methane Sensor on Bay 13 0013 15431 ppm
extract CH4. BayS 1 _25 1 :MostRecent ~ |CH4 Bay 14 :MeihaneSensoronH :IDDH :15432 :ppm
n MostRecent ~ | CH4 Bay 15 Methane Sensor on 15 10015 15433 ppm
Correspond to the left- (] |MostRocert v |CH4 Bay 16 Methane Sersor on 16 10016 15434 ppm
i MostRecent ~ | CH4 Bay 17 Methane Sensoron 17 10017 15435 ppm
gate and bayS 26 to 50 [] |MostRecent v |CH4Bay 18 Methane Sensor on 18 ;e 15441 ppm
I MostRecent ~ | CH4 Bay 19 Methane Sensor on 19 12015 15440 ppm
CorreSpOnd to the [0 |MostRecert v |CH4 Bay 20 Methane Sensor on 20 10020 15442 |ppm
. n MostRecent | CH4 Bay 21 Methane Sensor on 21 10021 15753 ppm
I’Ight-gate. [1 | MostRecent v |CH4Bay22 Methane Sensor on 22 0022 15754 ppm v
Select Al Unselect Al View Data Export Data Close
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Matching methane data to milking data

L Exported methane data do not have animal ID.

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

? u e v L 1 4 " 2
IOf‘ficiaI Reg. No. (ORN) §~ |Animal Number | ~ |Group Number | ~ |Vield Today Session 1~ |Yield Today Session 2 |~ |Total Yield Today « |MPd Number Session 1Today ! APC Number session 2Today | §|Milk Time Today For Session 1 || |Milk Time Today For Session 2 ~|t
221035405 7652 11 12.22 5.94 13.16 1 3:10PM
l221035445 7692 11 10.01 531 15.32 1 3:32PM
[221035415 7662 11 1.91] 450 12.41 1 3:09PM
[2210354?5 4 L= o — cCry w.” 1 3:33PM
221035437 7684 11 12.23 5.07 21.30 1 3:33PM
l221035421 7668 11 8.69 4,01 12.70 1 3:41PM
Methane records 523 7084 14 748 345 10.93 1 351N
in ppm per b ay [221035429 7676 11 8.43 3.86) 12.29 1 3:20PM
% 7128 1 11.79 am 58| R— 4:09 PM

[Time CHA Bay 01 (15427) | CH4 Bay 02 (15428) CH4 Bay 03 (15429) CH4 Bay 04 (15430) |
1/08/20249 6:52 569 944 795 Fazz
1/08/2024 6:52 Q 819 749 150
1/08/ 2024 6:52 a5 (8] 521 993
1/08/20249 6:53 306G (8] 849 823
1082024 6:53 o] (8] Q Tila
1/08/2024 6:53 a492 FTr2 550 450
1/08/20249 6:53 354 F30 428 IT2
1/08/2024 6:53 224 5793 350 a7 1

I 1/08/ 2024 6:53 184 497 288 1119
1/08/20249 6:54 159 445 205 1281
1082024 G:54 Lo ] TI7 Lo ] 103
1/08/2024 6:54 129 510 235 515
1/08/20249 6:54 (o] 349 (8] 304
1082024 G: 54 Lo ] 273 Lo ] 274
1/08/2024 6:54 0 235 186 222
1/08/2024 6:55 o (8] (8] (o]
1/08/2024 6:55 (s ) [n] (o) (o]
1/08/ 2024 6:55 (o) (o] 159 187
1/08/2024 6:55 Lo ] (8] Lo ] (8]
1/08/2024 6:55 () (o] () 0
1/08/20249 6:55 0 (8] () (o]
1/08/2024 6:56 194 (8] Lo ] (8]
1/08/2024 6:56 (o] 279 (o) (o]
1/08/2024 6:56 o (8] 377 19
1/08/2024 6:56 Lo ] 230 49 4T3
1/08/2024 6:56 162 (o] 599 572
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296
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EH4 Bay 05 (15435) | CHa Bay 06 (15436) ot Gate (15585) |

FRHRERRHRERRERRRERODOOORRRRERRRERRR

A

Gate status, 1
means gate
close and
animalisinside,
and 0 means
gate open and
animal exit.
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Challenges in matching the data

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

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

AN S L T S I L e o L M | N[ U P R 5

! ! I 1 ? I

Time CH4Bay34(15463) CH4Bay3 CHA4Bay3 CH4Bay3 CHABayd CH4Bay3 CH4Bay4 CHABay4L CH4Bay42(15455) CHABay43(15456) | CHABay44 (154! CHABay4 CH4 Bay4 CH4Bayd CH4Bayd CH4Bay4 CHaBays Right Gate (15386) 2 Filter
[ e tted b9 8 9 9 9 9 09 : : 9 o 9 9 4 9 0 e * Date Bay Count Methane ~ Count Milk ~  discrepandies
1| 20904724 3 o 0 1 m 16 0 0 0 0 ) 0 0 0 0 0
| 2 % o ] 1 om 0 ] 0 0 0 0 0 ] 0 0 0 1 | 2024-08-01 | 01 6 § 2
)| e | 1% ] 1w 0w 1 10 % L 0 0 0 ] 0 0 0
)| 20 w1 1w om om | W ] 28 0 0 0 ) ] 0 0 0 2 | 2024-08-01 | 02 13 g -2
1| 20924724 0 0 " LI Tt 0 0 m | om 0 0 ] 0 0 0
, 20872024724 0 ") 1w " w 108 18 0 0 0 0 ] 0 0 0 3 2024-08-01 03 & & -2
) 20924725 0 0 1 ® 1om W ™ 124 0 11 0 0 ] 0 0 0 i
; 092024725 W m ] 0 ! 0 ] 15 1 1o ) 1w 0 0 4] 204-00-00 | 4 b { A
| s 0 »om W wm 0o 7 0 0 W W 0 0 0 5 | 2024-08-01 | 05 & & 2
| 2T 4 0 1w S T A % 0 m 0 0 0 1w 0 0
1| s B m ] 1 LI T ] 0 w8 o 1 0 0 0 6 | 2024-08-01 06 6 ] -2
| 20omras oW 0 0 I ] g 2 0w ) 11 0 0
| s 191 0 1o 0 0 N} 507 114 13 0 1 m " 0 0 1 2024-08-01 07 ] ] -2
)| 27 IO% W W 0 0 | % 59 154 17 0 0 0 ] 0 0 0
[ R4 0 0 m om 1 m om b 1 m 0 om0 1 ™M m 0 fii| 2023-06.01 | OB 5 s =
| oy 4 ® % 25 0 0 U 2 “w 175 1w 2% 1w 0 0 9 2024-08-01 09 g g 2
3| e T VAT R nom B 6 0 507 w owm m m 1w 0 0
i 20922475 I 0w m m 2] 653 6% 1@ WM m 0 m 0 0 10 | 2024-08-01 10 [ 8 2
| e WOk B0 A7 B e 0 0 &7 e % 0 e 0 ] 0 0 0
)| 2 I |om ™ e 1 46 578 1 OCI -] ) 1w 0 0 11 2024-08-01 1 & & -2
1| s w4 B8 17 N8 1% 4 BB k) b 190 LI I} oW 0 0 ol e 5 i s >
)| e 2 M S W 1 B % 6 ] m 155 1 om W 1 om ® 0 FrEanm 5
)| e @ W 48 W5 W m 1B 7% % 20 12 1o B 1w 0 13 2024-08-01 13 5 g 2
)| 20 o B M 48 15 M3 1 W 09 w W e B8 1 41 W 0
1| 2srao47 W B m @ 0 0o &S £ " 5% oW m w36 0 14 | 2024-.08-01 | 14 [ g 23}
| T oW % 0 oM s m 45 B4 1 W 166 1o e 0
)| e W™ ow w6 M R MW 0 1w &1 £ w0 o W™ 0 w1 0 15 2024-08-01 13 & & -2
|| o728 m el s 0 ! 0 s 2 I B W X 16 1 om e 0
) 209202478 W% ) 4 0 4% ] 661 358 621 0 0 4 0 0 0 4n 0 16 2024-08-01 16 g 7 =1
| 2 ®m W 0 I ] 5 1905 13 ! ] ] 1o 0 17| 2024-08-01 | 19 3 A 3
1| e 0T s m | 4 &0 20 W m U M 1 o4m oW 0
| 20 B OBE B W 0 0 0 2 &1 550 28 I o 0 18 2024.08-01 | 42 ] & A
)| e JEI TS X TR VYU . 0 5 0 BT B 15 ®103 0
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Processing data

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

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

O All zeros excluded as they are not actual zeros (sensors record between 100-5000ppm).
O The visit was discarded if the datapoint per visit was less than 10.

U DIM over 450 removed.

0 Cows involved in feed additive experiments were removed.

O In total 581 individual cows were phenotyped but only 538 of them were genotyped.
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Visit examples

213012748 | 2024-04-12 | PM 213012774 | 2024-06-09 | AM 213012774 | 2024-07-01 | PM
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Defining phenotypes
gp yb 1260 scenarios were created;

1- length of 100-500sec length;
2- 10-1500 sec after milking begun.

Highest repeatability, and lowest AIC
2- Average of peaks and BIC

1- Average of all datapoints

2000 0

3- Average of 90-410sec

m)

4- Average of peaks of 90-410sec

1500

5- Average of first seg

6- Average of peaks of first seg 1000

&)
)

Methane concentration (pp
)
9

7- Average of middle seg e

500

)

8 - Average of peaks of middle seg

9- Average of end seg
06:50 06:55
Time stamp

10- Average of peaks of end seg

B J]
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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
1s a combination of AVR’s (Agriculture Victoria Research) custom DairyBio XT-50K chip and the standard [1lumina Bovine 50K
chip.
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Summary of visits

[ Total visitis 201,208
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Phenotype Mean (ppm) “—m-_-—

Average 0.63 103-3497
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 210 0.74 100-4492 0.09 0.15

Average of peaks of first

518 387 0.63 101-4850 0.11 0.18
segment
Average of middle segment 508 323 0.70 100-4644 0.06 0.13
Average of peaks of middle 730 512 0.70 101-4993 0.06 0.14
segment ) ’ ’
0.06
Average of end segment 573 381 0.66 100-4427 0.01
Average of peaks of end @ 599 0.71 101-4935 0.0 0.06
segment ’ ’ ’
SE <0.02
somcurunWgons _(IData S bairyBio Spa GARDINERED B .. =~
. airyFeedbase d v
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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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