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Final Report, Pedigree MatchMaker for Beef

Executive ammary

The stud beef sector makes efficient use of both sire and dam pedigree and performance
information to increase the rate of genetic gain. It is widely acknowledgedmnibatgenetic
improvement in commercial beef herds is achieved through sire seledtime.a This highlights
missed opportunity in that there is little, or no performanbased selection applied to the dam.

To date the main method of establishing maternal pedigree is to tag calves at birth or utilise DNA
technologies.Tagging at birtts labour intensive and has associated occupational health and safety
risks, whilst DNA testing is perceived as a costly option/i@2d) based on the Zoetis pricing for
cattle productsAppendix1. The resulis that few producers take up either stratgegnd the

information is not collected.

The sheep industry is successfully using Pedigree MatchMaker (PMM) to associate lambs with their
ewes. PMM provides an effective and accurate method for collecting maternal pedigree

information, which when addetb sire pedigree, offers substantially improved pedigree information
and increased rates of genetic gain.

ThisEnhanced Producer Demonstrate SEED$demonstrated that it is possible to match cows
and alves usind®MM and thatlarge numbers of cattlean run through a PMM setugn addition to
recording cow details, calves as young as 1 month of age and up to 6 months of age were
successfully recorded through the PMM equipment.

Waterwasthe most effective attractantestedfor achieving animal flowhrough the PMM system.
It does however rely on the seasonal conditions encouraging cattle to drink. Wet conditions, or
situations where abundant green feed is available, reslilh poorer animal flow through the
system. Other attractastsuch as hayrad silage, or lick blocks may supplement water as an
attractant, but arenot as effective on their own.

Given that watemwvasthe most effective attractant in conjunction with dry pasture conditions, it is
recommended that PMM is best suited to springviiag herds, with recording to take platelate
spring or early summer. This also reduces the risks of paddock damage through pugging.

The time taken to capturenoughdata is wholly reliant upon animal flow through the system. With
effective attractints, it was found thats6% and 94 % of animals werenatchedafter 15and 30+
days respectively

The use oPMMfor beef cattle has been shown in thdemonstrationto provide an alternative to
traditional means of recording cow calf associatiomswever there is the potential for variable
accuracy based uparcording conditionsThe greatest limitation to the success of implementing
PMMfor cattle is not the technology itself, but the ability to manipulate cattle behavi®ith the
right set up anatonditions,PMM offers an alternativeoption for recording large numbers of
animals.
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1 Background

1.1 Basis for Conducting thBemonstration

The stud beef sector makes efficient use of both sire and dam pedigree and performance
information to increase the rate of genetic gain. It is widely acknowledgedmnibatgenetic

improvement in commercial beef herds is achieved through sire selediiore a This highlights
missed opportunity in that therés little, or no performancebased selection applied the dam.

The total weight of calves weanedakey production output o cow herd and is result of many
factors Up to 70% of the variatin in weaning weight of calves is due to differences in milk
production of the dam(Morris S. and Smeaton R009. This highlights an opportunitr
commercial producers to identify the high and low performing cows within their herd to enable
greaterweaning weights, and hence improvprbfitability andefficiency.

The problemaddressed by this projeds thatmostcommercial beef operations have limited ability
to identify high and low performing breeders. To do this requires the collection tered
pedigree informationlinking the performance gbrogeny to their dams.

Cow liveweight and maintenance energy requiremertf liveweight gain from birth to weaning
andreproductive efficiencyre allindicatorsof cow efficiency.Smplisticmeasures of cow efficiency
that can beappliedif progeny can bdéinkedback to the cowis to identifythe kilograns ofcalf

weaned compared to kilograms of cow weight at weanurgkilograms of calf weaned to kilograms

of cow mating weigh{Morris and Smeaton(2005). Adding feed intake values increases the accuracy
of the cow efficiencyneasure buis manifestly more difficult and currently not feasible within a
commercial context

Throughidentifying high and low performing breeders and applyobjective measurementée.qg.
kilograms of beef turnoff per breedgmproducerscanapply increased selection pressure to their
breeding herd.This concept is not a replacement for sire selection, but instead provides an
opportunity to build on the existingametic gain achieved through sire selection. In combination

with the existing sire selection, the identification of high and low performing breeders and increased
selection pressure on dams will allow producers to be more productive with the stock threnity

have and increase their profitability by continually selectingrtbaperior breeders.

To date the main method of establishing maternal pedigrdes beerto tag calves at birth ouse
DNA technologiesTagging at birth is labour intensive ands associated occupational health and
safety risks, whilst DNA testing is perceived as a costly option f»%8). For these reasonsew
producersuseeither strategy angedigreeinformation isgenerallynot collected. As a result, the
commerciabeef industry is largelynaware ofthe productivity and profitability benefits of genetic
gain in the breeding herd.

In contrast, many inhte sheep industry successfullge Pedigree MatchMakgPMM) to associate

lambs with theirdams. PMM provides an effective and accurate method for collecting maternal
pedigree information, which when added to sire pedigree, offers substantially improved pedigree
information leading toincreased rates of genetic gaithePMM process involves the usd#

individual electronic animal identification to match ewes to lambs as they pass through a raceway in
the paddock to an attractant such as water, feed or lick blocks. Using an automated scanning setup
in the raceway, dam pedigrees have been determiredn accuracy 5%
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. Figure1 - A ewe and twin Iambs passing througP&IM setup

PPM guipment setup and design for sheep has been refined segeralyears and includes the
following:

1 Radio Frequency Identification (RF&)s to be applied to all ewes and lambs within the
flock
Panel reader(s)
Data logger/weiglscaleindicator for tag recording
Power source; 12v batteries (solar panels optional)
Temporary fencing panetssingle entrance 1200mm long bynaxmum of 600mmwide
Suitable attractant water, loose licks, mineral blocks, feeder (grain). Water is the most
effective attractant under dry conditions, however its appeal is significantly diminished
when operating under winter/spring conditions. Grain has provenrtiost effective
attractant during periods with significant green feed is on offer.

= =4 =4 =4 =9

Figure2 - Grain is used as an effective attractant during spring when water consumption is low

Theaim of this project waso demonstrate the use d?MM with beef cattleto enableproducersto
identify superior breederdeading toproductivity and profitabilitygains.An exampleof how this
could workis theselecton ofbreeders that wean heavier calveshich could be achivedin a
shortertime than under existing management systsmnd leads to aedudion inthe cost of
production.

The ageing demographic of thproducergroupand the challenge and risks involved in tagging calves
at birth wasa catalyst for investigating an alternatipedigreerecording method.
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2

Projectobjectives

The overall objective was tdetermine the critical success factors for the effective use of PMM in a
commercial beef herdMore specifially, this included;

1.

3

Data Collection Equipmentdentify specific data collection equipment options and setup
designs that are sufficiently accurate, user friendly and cost effective

Attractants: Identify a range of suitable attractants that enable reliable data collection

Age ofcalf andrecordingperiod: Specify the most suitable age of calf and data recording
period that optimises data collection

Mob Size:ldentify imitations to mob size for effective data collection

Racewaylesign Identify and demonstrate the raevay design that achieves effective data
capture and minimises damage to pasture, gateways or laneways

Economianalysisundertake abasiccost benefit analysis afsing PMM to link calves to dam

Producerguidelines Usingthe critical success factoidentified in the demonstration, develogp
set of practical guidelineicluding an economic analysibat will assist producers to design
and set up their own PMM system as an alternative method for collecting female pedigree
information, with confidene in its accuracgompambleto manual data collection.

Methodology

3.1 Site selection, timing andequence of events

3.1.1 Site selection

Site selection was based ¢me followingfactors

Desire of producer to participate

Availability of appropriate recordingdation (.e.available waterpoints, paddock size etc.)
Time of calving

Age of calves at tagging

Current pedigree recording practices (particularly for comparison with PMM results)
Herd/mob size

Seasonal conditions with emphasis on feed availability and riglkgging.

=8 =4 =4 =8 -8 -8 -9
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3.1.2 Sequence of eventand siteutilisation

Tablel - Ste information and equence of events

Date Site Activity Focus Identification verification System design Data collection system | Number |Duration of
method of testing and
breeders| age of
used calves
Spring  [Site I Initial testing of equipment Visual matchingvhen Single raceway in lanew Sapien Pedigregan 46 27 Days
2015 Yeodene, [ayout and ability to achievetagging post marking  |between paddocks. Cattl Recording
\Vic cattle flow through the No pedigree information walked through between
system was previously recorded paddock rotations Calves 4
at this site months old
Spring/  [Site 2¢ Refinement of equipment |Visual matchingvhen Expanded sheep design|Sapien Pedigregan 15 40 Days
Summer (Irrewarra, [ayout and confirmation of {tagging at birth single raceway with wate Recording
2015 \Vic recording accuracy as attractant
Calves 24
monthsold
Autumn  |Site 2¢ Refinement of equipment |Visual matchingvhen Expanded sheep design | Sapien Pedigregan 16 60 Days
2016 Irrewarra, [layout and confirmatiorof [tagging at birth single raceway with watgTru-Test XR3000 with Alflex Recording
Vic recording accuracgver as attractant panel and flexible antenna
different lengths of time Calves @
monthsold
Summer/ |Site 3¢ Refinement of equipment  Visual matchingvhen Expanded sheep design [TruTest XR3000 with T+u 30 30 Days
Autumn |Birregurra, [layout and testing of water gtagging post marking  [single raceway with watgTest XRP2 (sheep) panel Recording
2016 Vic attractant under different  [No pedigree information [as attractant reader
seasonal conditions was previouslyecorded Calves 22
at this site monthsold
Spring/  [Site 4¢ Refinement of equipment |[No matching at this Multiple single race wayqTru-Test XR3000 with T+u 246 28 days
Summer [Beeac, Vic layout, testing of system witproperty at water trough based or[Test XRP2 (sheep) panel recording
2016 large mob numbers and a wagon wheel design [reader over 3-
within a cell grazing system rotational grazing system
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No pedigree information month
was previously recorded period
at this site
Calves3-6
monthsold
Autumn/ | Site 5¢ Refinement of equipment [Visual matchingvhen Expanded sheep design [TruTest XR3000 withru- 30 17 Days of
Winter |lrrewarra, [layout and testing of variougtagging post marking  [single raceway with Test XRP2 (sheep) panel Attempted*
2017 Vic attractants No pedigree information [silage/ hay and lick blockreaderand Alflex panel on Recording
was previously recordedjas attractant second system
at this site Calves3-5
Testing two attractants in monthsold
one season
Summer/ Site &; Refinement of equipment [Visual matchingvhen Expanded sheep design [TruTest XR3000 with T+u 30 20 Days of
Autumn |lrrewarra, |layout tagging post marking  |single raceway with wateTest XRP2 (sheep) panel recording
2018 \Vic Nopedigree information [as attractant reader and Alflex panel over2-
was previously recorded month
at this site period
Calves B
monthsold

*Demonstration site cancelled due to weather
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3.2 Measuremens & data analysis undertaken

The measurements to be undertaken during tthésnonstrationwere as follows;

9 Physicalisual matching of cows to calves whemectical and appropriate
1 Recording of tags as read through the PMM setup
1 Interpretation of results using Pedigree Matrix Software

Note: Statistical analysis of results was not undertaken giventtieEPDS was simply investigating
the adaptation of theconcept for cattle rather than proving its accuracyc@uracy othe Pedigree
Matrix softwarefor sheephas been extesively researched, including, most recently, comparisons
with DNA testing as undertaken Bgmmiset al (2016)

3.2.1 Dataanalysis using pedmge matrix software

Dataanalysisfor the matching of progeny to damwdgy RS NI | { Sy dza A y sbftware SRA I NB &
developed by the Sheep CRC. The software is designeddiztassociations between ewes and

lambs, and the reliability of thos#ssociationsusingthe sequence of tags recorded to identify each

ewe and the first lamb to follow behind her. Based upon the number of times that each lamb

follows agivenewe; a reliabilityscoreis calculatedor the association Figure 3shows the flow of

information through the Pedigree Matrix software, from the lists of ewes and lambs, the recorded
dataandthe results Table2 describeghe accuracy of each reliability score assigned by the

software
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Starting Files (ewes, lambs, and recording)

Animals recorded through PMM

Key

Successful PMM Data

Treat with caution

Predicted Association
Reliability Reliability Reliability
One Two Three
Figure 3 - Information flow through Pedigree Matrix software
Table2 ¢ Reliability scoreassigned by the softwarmndits accuracy
Reliability | No. of Proportion of Accuracy Comments
Score Matches | Matches between
Required| dam and progeny
1 >10 100% Highly accurate
2 >3 75%- 100% Require some | - Istheprogenypossibly a
investigation twin? Hence the lower
number of matches and
reliability.
- Is it because therogeny
followed more than 1 dam
3 >1 >50% Too uncertain
4 >1 <50% Should not be | These results are not reported
considered
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3.3 Sitespecific methodology
3.3.1 Sitel, Yeodene, Victorig Spring 2015

Site lwaslocated at Yoedene, South East of Colac.

Group members plannethe setup ofPMMequipmentatSite = g A UK O2¢6a& | yR OF f @S2
walk through the single file entrancdo construct the systems, Achieve Ag Solutions pumethas

set of heavyduty portable cattle yard panelsised throughout the projec@ind inconsultationwith

the producers involved, constructed a timber panato which the panel readevasmounted. The

photos below show the group planning the set up at 8ite 1 as well as the various stages of

construction.

Equipmentwas set up in a laneway systeamd cattle were moved through the system as part of the
normal rotational grazing movements tife property

Figure5 - Using the existing yards in combination with portable panels to produce a narrow entrance at Sitel
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Figure6 - The timber section of fence with Sapien Technology PedigreeScan panel reader ingitace at

No pedigree recordingr management tagead beenused at Site 1 prior to the demonstratioRor
this reason, it was necessaryttg all cows and calvesith both visual and Nationdivestock
Identification System (NLIBpndio Frequency IdentificatioRFEIDtags. Calves were then matched
to cows during the tagging process by observing which cow each calf interactedftgitiit was
released from the marking racd he matched cow and calf tag data was further cicdsscked
through visual examination of management tags when animals were at rest and grazing in the

paddock.

Figure7 ¢ Example of cow and calf used for visual matching

Unfortunately, not all cows and calvegre accuratelymatched through eithephysical matching in
the yards, or through visual matching in the padddokly 23(of the 46) werematched confidently
Those that were verifiedhowever, provided a high level of confidenesreference data for
assessing the accuraof PMMachieved on this site.
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Cows at this site were not trained to the PMM infrastructure prior to the commencement of data
collection.

Recording was undertakeat Site1l using a Sapien Technology PedigreeScan panel reddiés
reader wagriginally designed for use in sheep PMid has been popular panel in sheep
enterprises in recent year&iccesswith cattle would allowpropertieswho also run sheep to make
further use of what is otherwise a singleseitem. This readeis a battery powered unit and it
successfully and consistently recorded data frdey 1until the conclusion of the trial

3.3.2 Site 2, Irrewarra, Victoria Spring 2015

Site 2waslocated at Irrewarra, North East of Colac.

All calveson Site 2veretagged at birth and matched tihe 15cowsby visual conformatiomand
were trained to walk through the system to waterior to the demonstration The construction of

the entrance at this site was different t8te 1, with the timber panel constructed from treated pine
timber anddesigned to be used throughout the remainder of the project.

Figure8 - Laying out the timber ready to construct a timber panel to match the portable cattle panels at site 2

Temporary electric fencing was usatlthis siteto fence df the water point, with just the single file
entrance allowing access. This was constiiete a staged process so that stock would become
familiar with the setup. Initially the entrance was widled wasnharrowed to dlow single file once
cattle were travelling through comfortably.

SR

Figure9 ¢ Site 2 garting set up vith a wide entrance to allow cows and calves to investigate the equipment and become
used to walking through before the entrance narrowed.
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FigurelO- Initial entrance set up in line with existing cattle track to wateencouage natural interactiorwith panelsat
Ste 2

Water
“ Trough

- Electric Fencing

Figurell- Diagram of entrance set up with electric fencing around water trough

Once cows and calves were trainatSite2, the readerand associated hardwangas installed

consisingof y | £ f Ff SE NBIF RSNJ dzaAy3 { I LASY ¢SOKyz2ft23e&
indicator as a data loggeA solar paneind a 66amp hour batterywere usedo power the unit

The setup required a cable linking to the two separate antgranzels (one on either side of the

race) to run over the top of thentrance whichwas attached a piece of timber to avoid damage.

3.3.3 Site2, Irrewarra, Victoria¢ Autumn 2016
Fifteen cow and calf units were utilised at this site.

The equipmentincluding the timber and the steel entry panels and temporary electric fencing to
enclose the area, remaindd place from the previouspringrecording periodand was usefor the
autumncalving mob. Water was agaised aghe attractant. Prior to caling, the mob was moved
onto the demonstrationpaddock, allowing time for stock tmecome familiawith the equipment.

Pedigree associationfer the autumn 2016drop calves commenceduring thecalvingperiod, unlike

the previous pringdrop calves which were recorded aftealving. Pedigree associations for the
autumncows and calves waecordedusingwith the Sapien Technolod@edigreeScapanel reader.
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3.3.4 Site 3, Birregurra, Victorig Autumn 2016

Site 3waslocated at Birregurra, i¢toriaandused30 cows with calves at foot

Traditionally this producerrecorded pedigree by matching cowvis calves in the paddock arabain
at calf marking.

The equipment set up wadsilar to Ste 2, with a single file entrance leading to a fenced off area
around the only water trough in the paddock. All electronics were also the same asHite €olac
BetterBeef group visite&ite3 andall group members inspeting and provided suggestionso
refinement the system.

Figurel2 - Colac BetterBeef membeat Ste 3, witnessing cows travelling through the system

3.3.5 Site 4,Beeag Victoriag Spring/Summer 2016

Site 4 is located at Beeac, North East of Cdlhe.site consisted of 246 cows with claves at foot.

Calves ranged in age from 10 to 24 weeks of age at the start of recoftiedgerdfolloweda 5-7
dayrotational cell grazing system.

The recording period was originatigheduledo last 34 weeks; haever, this required some
flexibility due to the management strategies being implemented on the propédysuchdata
recording was undertakeimtermittently over athree-month period.

PMM equipment wassetupat waterpoints in a way that would allow migte paddocks to be grazed
using a single PMM setufiquipmentconsistedof a TruTest XRP2 with a sheep papelvered bya
solar panel This set upvas used at three different locations &ite4. Figure 13ndicatesthe
equipment setupusedin a cell gazing wagon wheel set up.
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Paddock 1

Paddock 6 Paddock 2

—

Paddock 3

Paddock 5 Key

Paddock 4 Permanent Fencing

Temporary Electric Fencin

PMM Entry Panel Setup

Figurel3- PMM setup design used 8&ite 4to accommodate cell grazing rotations

This desigifFigure 13nllowed paddocksene, four, five andsixto be grazed in rotation without
requiring any movement of equipmenBaddockswo andthree could be grazethy rearrandng
equipment and temporarglectric fencing.

At one of the recording locations, a second single file entrance was erected to allow greater animal
flows throughin hot weather and to test the concept of multiple entrances. No reader was attached
to the secondentrancewhichdid havean impact upon rates of tag reading.

3.3.6 Site 5, Irrewarra Victoria, Autumn/Winter 2017

Equipment setup used &te 5 was the same as previously usedsae2 andSite3, utilising
temporary electric fencing and portable cattle yard panels to create a single file entrandeis
site, however,water was not used as an attractaas it was deemed unlikely to entice cattle to the
same extent in winter.

The alternative attractants are hay/silage in one area and gafiblasses blocks in a separate area.
All cattle had been exposed smdwere accustomed to botlsalt/molassedlocks and hay/silage,
over a period of 3 months in the lead up to the recording period.

Hay and silagevere fed using hay rings a fenced off areagnd a second area was fenced faiff lick
blocks. Single file entrances wereatedon the 229 of August, with the attractants in place.
Temporary electric fencing and reading equipment was installed 7 days later. This timiregallow
the animals to investigate the pandlgat formedthe single file entrances and loedhe attractants.
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Figurel4 - The two entrances when first erected. The entrance in the foreground is where the lick blocks were located as
the attractant. The entrance in the background is where hay was used as an attractant. Note the trough ibktwated
the two PMM areas

Figurel5- Lick blocks used as an alternative attractant

3.3.7 Site 5, Irrewarrag Autumn 2017

The final setup utilised &ite Swas designed to test water as the primary attractant once more,
under green feed conditions.

ThePMM equipment was the same as that used at sites 2 and 3, with temporary electric fencing
enclosing an areanda single file entrance created using portishttle yard panels. The cattle
used had not been exposed to the setup prior to the recording pdrigdvere given an opportunity
to investigate the single file entrance for a week prior to the area being fenced off with temporary
electric fencing.

An Alflex panel reader was used, with a Trutest XR3000 indicator employed as the data logger. A
large solar panel was utilised to provideoughpower to maintain the 6éamp hour battery.

3.4 Timing of events and project delivery

The project experienced congient delays in relation to expected timeframes fibie activities
outlined in the project planHowever, whergossible, sites were operated in quick succession to
avoidconditions not conduciven demonstrating PMM Timing changewere almost entirely
determined by weather and seasonal conditiom@espite adjusting timelineshe project team
ensuredthere was ndmpact on projecbutcomes.
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3.5 Communication and Extension

Fourteenfarm walkswere conductedvith members of the Colac BetterBeef groagros the
different sites throughout the project The demonstration became a focus for tlgeoup, with at

least oneBetterBeef meetingconductedat sites 1, 2, 3 and 5These meetings provided a chance

for the wider memberdo assist withsite setupand/or to discuss progresgssuesand resuis.

Results were also extended where ever possible, includingy A f (1 2 y Q&

Additionally,there an open field day aGite6 near the completion of the project.

3.6 Knowledge, Attitude, SkillsAspirations and Adoption

KASAA change

G{ KSSLIWGSylAzy

The group membergparticipated in a pe and posKnowledge, Attitude, Skills, Aspirations, Adoption
(KASAA3urveygo asses KASAAhanges as a resulbf participating inthe demonstration

ADOPTworkshop

Upon completion of all site monitoring thgroup membersvere taken through the Adoption and
Diffusion Outcome Prediction Tool (ADOPMces to assess the likely uptake dPM in commercial
beef enterprises

4 Results

4.1 Site ], Yeodene, Vicg Spring 205

The reliability score assigned by the softwagstimates theaccuracy of the cow and calf matching
(Figure 3, Table2). Allreliability score€1-4) wereincludedat Site 1to assesgow calf associations,
asthiswas thefirst trial of PMM equipmentandthe first analysis of dat However, this was the only
site that reliability score 4s were included, as they were subsequently considered too inaccurate.
Sixtyfive percent of cows and calves were correctly matched with a reliability sceten@ no
matches received a reliabifitscore of {Table 3)

Table3 - Site 1IPMMrecording resultsincluding the number of cows and calves utilised, reliability scores, unmatched
animals, number of correct matches and length of data collection.

Number of | Correct Total
incorrect | matches | number
PMM reliability scores Number of | matches | recorded of
allocated to matches | animals not| recorded using records
Cows | Calves recorded matched through PMM captured | Duration
in in through PMM through | of PMM
mob mob 1 2 3 4 PMM (if known) PMM | recording
23 23 0 4 8 5 6 2 15 3747
27 days
0% | 17%| 35% | 22% 26% 9% 65%
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In addition to the animals used in this analysis, there were andtharcow-calf units matched

using PMMwhich could not be veied, due to insufficient visual identification.

4.2 Site2, Irrewarra, Vic- Spring 2015

Data recording was successtubss cleckedat this site utilisingaccurate and comprehensive
records kept routinely by the produceraill cattle on this property were identified with both EID
and management tags and calves matched to dams at birth.

Over the 40 dayecording period 100f the 15 cowswith calveswere successfullynatchedwith very
good reliability(Table4). Two calveschieved a high level of reliabilitgatched to the ame cow

whichwasnot believedto be themother of either calf. The samecowwas notmatched to her own
calf. Thisresultpossibly indicates some fosteri@gNJ & 6 | otakidi pladenith Sadves regularly
following other cows.

Table4 - Ste 2 Spring 2015 PMM recordinmgsults

PMM Reliability Number of Total

Scores allocated to] Number of incorrect | Correct | number
Cows| Calves| matches recorded | animals not | matches | matches of Duration
in in matched recorded | recorded| records | of PMM
mob | mob 1 5 3 through through using | captured | recording

PMM PMM PMM through

(if known) PMM

6 4 2 3 2 10

1510 15 0% 27% | 13% 20% 13% 6706 | /41 | 40days

Two different readers were utilised at this site, with the Pedigree$eader once again being

utilised, as well as an Allflex reader matched®apien Technology flexible antenna. Both readers
1SadSR 6A0K
can readhe full width of thesingle file entrance, and fromlaeight of 200mm through to 1500mm.

g SNB

There was no discernible change to the average daily read rate of approximately 140 reads per day

I aRdzyYe

recorded, despite the change of readers.
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4.3 Site 2 Irrewarra, Victoria¢ Autumn 2016

ThePMM resultshased oreither 15, 30 or 60 daysf data recording for Site 2 are included below

(Table 5).
Table5-Ste 22016 PMM vs visual recordingomparison over time
PMM Reliability Number of Total
Scoresallocated to | Number of incorrect | Correct | number
Cows| Calves| matches recorded | animals not | matches | matches of Duration
in in matched recorded | recorded| records | of PMM
mob | mob 1 5 3 through through using | captured | recording
PMM PMM PMM through
(if known) PMM
16 16 3 1 5 7 1 9 1356 15days
19%| 6% | 31% 44% 6% 56%
16 16 8 5 2 1 2* 15 3445 30 Days
50%| 31% | 13% 6% 13% 94%
16 16 13 2 1 0 2* 16 7167 60 Days
81%| 13% | 6% 0% 13% 100%

It is believed that the cowsstedas being incorrectly matched calveqg*) have either swapped

calves, or they were recorded incorrectly at birth. Both visual IDs are very similar with a high chance

of incorrect recordingAfter further investigation undertaken by the produdeosts the calf which
remainedunmatched after 30 daysvasone which had beerassisted during a difficult birth. It was

noticeably impaired after birth and spent a considerable amount of time alone away from the main

herd. Itis evident that it did not present at all through the swamnuntil day 35despite its mother
travelling through at regular intervals. After day 35 the calf was recorded regularly, eventually
becoming one of the most reliable matches in the data $#tthout DNA testing it is impossible to
know for sure whethethe two calves recorded against the incorrect cows, weractan error in
the visual recording system, or within tiRMM system.

4.4  Site 3 Birregurra, Vieg Summer/Autumn 2016

Data collection aSte 3 was marred with issues. While cows were willagvalk through the
system the site proved more challenging when it came to calves. The calveslw&neonths of

age AAYAT I NI G2 20KSNJ AaA0Sax K26SOSNJI KSNB 4 a
groups of calves remaining with a singtav at a given point in the paddock. When calves did travel
through the system, they were often travelling in groups and not following closely behind their
mothers. While these types of behavisuvere something that was raised as a potential issue prior

to commencing the project, this was the first time it was experienced to this degree. While data
collection was still possible, the usefulness of the data was negligible.
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Table6 - Site3 PMM recordingesults

PMM Reliability Number of Total
Scores allocated to] Number of incorrect | Correct | number
Cows| Calves| matches recorded | animals not | matches | matches of Duration
in in matched recorded | recorded| records | of PMM
mob | mob 1 5 3 through through using | captured | recording
PMM PMM PMM through
(if known) PMM
30 30 0 0 0 30 0 0 1734* 30 days
0% | 0% 0% 100% 0% 0%

*Total number of records includelsl63 records which were lost due to equipment failure

4.5 Site 4 Beeac, Vig Spring 2016

Of the 246 cows and 246 calvg=mzingwithin the system allcows were recordedising PMM,
however only209 calves where recorded through the systefrhisndicated eithera reluctance to

travel through the system, dhe ineffectiveness ofattractant (water)for calves.

Table7 - Site 4 PMM recording Results

PMM Reliability Number of Total
Scores allocated to] Number of incorrect number
) Matches .
Cows| Calves| matches recorded | animals not | matches recorded of Duration
in in matched recorded usin records | of PMM
mob | mob 1 5 3 through through PMM% captured | recording
PMM PMM through
(if known) PMM
246 246 12 >4 91 89 N/A 157 15,321 | 28 days
41%| 27% | 11% 36% 64%

*Note that with nocrossreferencedata available for the matches at this site, results are reported as
YI G§OKSa

2yfes

I a

2 LJLJ12ASR

2

G 02 NNB O

YIG§OKSa¢

Thirty-seven ¢r 15% ofthe O | @ S Zpas keRd¢rand of the remaining89 calveshat were not
considered successfuligatched,52 reached aeliability scored (Table 7)

There were several periods when high numbers of cows and calves were moving past the PMM
equipment Howeverthere were also timessuch as between 19/2 and 18(Bigure 16)when very
few animals were being detected by the EID scanner and no records were collected.
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Figurel6 ¢ Number of EID read# Site 4 spring 2016. (@&ph produced by the Sapien PedigreeScan RFID Reader
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4.6 Ste 5, Irrewarra, Vieg Autumn/Winter 2017

Unfortunately,Ste 5 autumn/winter 2017produced no usefybedigreedata (Table 8)as calves did
not enter any of the PMM systems enough to produce any pedigree matches at all.

Table8 - Site 5 PMM Recording Results

PMM Reliability Number of Total
Scores allocated to] Number of incorrect Correct | number
Cows| Calves| matches recorded | animals not | matches | matches of Duration
in in matched recorded | recorded| records | of PMM
mob | mob 1 5 3 through through using | captured | recording
PMM PMM PMM through
(if known) PMM
0
30 30 0 0 0 30 0 5 1247 17days
0% | 0% 0% 100% 0% 0%
4.7 Site &x Summer/Autumnc 2018
Only 129 records were achieved in total across3tweeekrecording periocht Site 5
summer/autumn 2018with no successfuleliable matches achieved.
Table9 - Site 6 PMM Recording Results
PMM Reliability Number of Total
Scores allocated to] Number of incorrect Correct | number
Cows| Calves| matches recorded | animals not | matches | matches of Duration
in in matched recorded | recorded| records | of PMM
mob | mob 1 5 3 through through using | captured | recording
PMM PMM PMM through
(if known) PMM
0
30 30 0 0 0 30 0 129 20days
0% | 0% 0% 100% 0% 0%

4.8 Communication and Extension

Fourteenfarm walkswere undertakenwith the members of the Colac BetterBeef grauplan open
field day(with a factsheetprovided- Error! Reference source not fouras conducted towards
the end of the project, presenting final results. A P&ikplaywas also included ithe Agriculture
Victoria marquee at Sheepvention field days
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Tablel0¢ Gommunication and extensicactivities

Type of communication and Number Audience

extension

Field walks 14 @pprox.2 per site) Colac BetterBeef group

Interim fact sheet 1 Producers in attendance at
Sheepvention 2016, Hamilton Vic
(Appendix3)

Open field day 1 Open invitation to all of industry
with a focus on producers

Fact sheet 1 Open invitation to all of industry
with a focus on producers
(Appendix2)

As the demonstration concludes, the project team is keefurther communicate results through
Agriculture Victorihannelsincludingthe Beef and Sheep Networkiewsflash social media and by
promoting the project factsheet on the Farming Systems Demonstration webpatgtitional

options to present at confences and forumwill be sort where applicable

4.9 ADOPTmModelresults

TheAdoption and Diffusion Outcome Prediction ToADOPT{Kuehne et al, 2017Wwas used at the
final project workshop to predict the likely extent and time for adoption of PMMammercial beef
enterprises in Victoria with a herd size of at least 100 breeders. The model preajpte¢t adoption
level 0f94%could be reachedh 16 yearslt identified 26% adoption in 5 years, 76% adoption in 10
yearsand 50% of peak adoption in&years. The ADORTodel also identifiedhat if the technology
were more easilytrialable, peak adoptioncould be reached at 14.3 yearsThese were optimistic
results and may reflect the groups enthusiasm towards the innovation.

Adoption Level

0 10 20 30 40
TIME TO NEAR-PEAK ADOPTION
LEVEL

(years) 16 yea ]_'4

PEAK ADOPTION LEVEL

(percent %)

94 %

Figurel7 ¢ adoption of Pedigree Mach maker in beef according the ADOPT modelling
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Adoption level S-Curve

KEY ORIGINAL LEVEL STEP UP STEP DOWN

100%
80%
60%

40%

ADOPTION LEVEL

20%

0% 30 40

20
TIME (years)

Figurel8¢ s curve showing the step up in in peak adoption if the technology is easily trialable.

4.10 Knowledge, Attitude, Skills, gpirations and Adoption

A pre and post evaluation survayas completecdby members of the Colac BetterBeef Group. The
evaluation measured changesknowledge, attitude, skills, aspirations and adoption (KASA) for four
parameters;

1 Use of PMM systems for a commercial beef herd,

1 Use of a panel reader to identify and record widual cattle identification,

1 Use of electronic tags for individual animal identification and management, and

1 Recording maternal pedigree information
Figure ® shows thaproducergknowledge relating toecordingmaternal pedigree information
increased by 2%.Thisis likely to havéed tothe 11% increase in the gro@dspirationsto record
pedigree information The useof a panel reader to identify andecordindividual cattle IDhad the
biggest percentage increage all areaf the KASAA47%)

The use of electronic tags for individual identification and management had the lowest change
acrossall KASA&reas Thiscan beattributed to the mandatoryuse of EIelectronic tagdor cattle
in Victoria since 2002, and producers were alreasiygelectronic taggor animal management
benefits

Ultimately anincrease irK ASAAor PMM systems for a commercial beef herd was the desired
outcome of the demonstrationThere was a small increagethe skills and aspiratiorsmongstthe
group,however the PMM technology collects specpadigree data and without a clear pathway for
usingthe data, producers are unlikely to invest in the technology. ifbeasedknowledgeacross

all parametersvas apositive outcome of the demonstration
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Figurel9 ¢ knowledge, attitude, skill, aspirations

aadoption percentage change graphs

Tablell detailsa sample of responses to surveys after events b@idughoutthe EPD&nd Table
12 provides additional comments from the KASSA suSmye membersndicateda benefitof

usingPMM whilst otherssuggestedome

form pedigreeecordingand better record keeping in

generalwould leadto herd improvements.

Tablell ¢ Examples of responses to evaluation surveys

Question | Response
Respondent 1
Do you plan to make changes-farmas | Yes
a result of attending today?
LT &, 9{¢€3 ONRARSTTt & dHow tosetup part of the farm tbe able to do the
changes: program (PPM)
What benefits do you expect from the | d.D. what breeders to keep and improve the herd
changes? 1 darcrease beef productian
Respondent 2
Doyou plan to make changesm-farm | Yes
as a result of attending today?
LT &, 9{¢3 ONARSTE &[] dnvestina panel readér
changes:
What benefits do you expect from the | | éBetter record keeping
changes?
Tablel2 ¢ Samples of KASAA survey responses
Question Response
Objective 1 reordingmaternal OwWhat are the cattle to keep for improved productivity
pedigree Al Ayacé

What specific benefits can you see for
your beef enterprise arisinfjom
recording maternal pedigree?

Objective 4use of PMM system for a
commercial beef herd

din respect to safety, saving time in matching and cal

LISNF 2 NXY I y OS¢
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What specific benefits can you see for
your beef enterprise arising frothe
use of PMM systefh

5 Discussion

5.1 Producer Sites

5.1.1 Ste 1, Yeodene, Victorig Spring 2015

As the first sitdfor this demonstration the main discoveries centred arouagproaches tanove
stock through the system. While thisaisimilar requirement tesheep applications of PMM, the aim
was to position the setup in a location that would capture cattle movements éeitwpaddocks.

It was planned that cowweretrained to walk through the single file PMM system prior to calving to
helpachievehigh rates of data collectionHowever, there was mucto learn about effective set up
and methods of training cowsvhichresultedin a delayed start to recordingnstead, owswere
trained to walk through the setip after calving,with calves at foot.

Due tothis initial setbackit wasnot surprising that the PMM equipment did nptovide the volume
of records required to achieve a high level of accufacyhis site and 26% of calves remaining
unmatched. However, it did prove that the conceptouldwork, with 52% cowand calves matched
successfully.

The SapierPedigreeScapanel reader had ngbreviouslybeenused for cattle, yesuccessfuy
recorded both cow andcaf tags despitephysical height difference8ufficient datawas capturedo
produce pedigree matches acrassbsequensites and locationdts low power usagmade ituse
friendly and reliable.

The lack of historical pedigree recording on this property presented another challeageéring this
to be undertaken for the firsime. Unfortunately,the visual conformation of cotealf matches was
not 100% accurat for this trial site and limitethe ability to confirm matchesnadeby the PMM
system.

As an initial learning platform, the site played a significant foteestablishing the basic
requirementsfor PMM that would beamplement throughouthe project.

The hostslevelopeda greater appreciation fathe use ofpedigreeinformation, regardless of the
method of recording. Thewcognisedhe benefitsof recording performance information against
individual animalsisingRFID tags, rather than simply applytagsimmediately prior to sale ahey
had the past Ths was a positiveutcome from their involvement in thdemonstration

5.1.2 Ste 2, Irrewarra, Victoriag Spring 2015

Site2 demonstrated that itwaspossible to trén cows and calves to walk through the single file
entranceusingan effective attractantlt alsodemonstratedthat data recording can successfully
match cows to their calves. While the numbers in the rab8te 2 wererelatively smal(15 cows
with calves at foo}, it was importantto ground truth thePMM concept where reliablevisual

cow/ calf associationbad been collectedand providedconfidence in the system.
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Figure20 ¢site 2 - cattle entering the single file entrae

Water wasan effective attractant undethe dry pasture conditionsf Site 2 andall animals in the
mob were recorded through the systemThiswas the first time that temporary electric fencimegas
usedto enclose the area around the trougbreatingthe single file entrance.

The construction of temporary fence panels from treated pine timber onsitésandwas one of the
more significant developments for the practical arwbsteffectiveimplementation of the concept.
These panelwere lighter tohandleandeasier to work with due to the flexibility they offer in layout
Furthermore, they cost approximatetyne third the price of the metal panelssedpreviouslyin the
project. Constructiondetailscan be found in the recommendatissection ofthis report.

Unfortunately, cattle rubbing on the fence panels caused the entrance to widen and damaged the
link cable. Amore rigid attachment of the overhead piece of timlzerd better anchoredfence
panelsprevented this from occurringtaubsequent sitesA PedigreeScapanel reademwasused at
Sitel for the remainder of the recording period.

The Sapien Technolo§edigreeScapanel provedagainto be userfriendly, with very low power
usageandsimple Rug andPlay designA singleB0-amphour battery was used throughotite
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recording period, with only one charge required in the final ddysias also found by the hosts to
be easy to monitor with the simple display scréedicatingthe number of reads recorded.

Figure21- 9te2 2015- calf travelling pasthe Sapien TechnologdedigreeScapanel readedemonstratingthe heightof
recording for calves

Figure22 - dte 2 2015- cow travelling pass the Sapien Technol&gygligreeScan panel reademonstrating the height of
recording forcows

The change afeader midway through the recordingovided an opportunityo compate the Allflex
and thePedigreeScareaders. Theread rangeof the Allflex panetiata capturematchedthe Sapien
flexible antennaand wasequivalent tothe PedigreeScapanelwith similarread rangeandaverage
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daily read rates. Thgower usagéhowever, wasconsiderably higheandthe 80-amp hour battery

used previouslandthe PedigreeScareaderrelied heavily on solar panel® keep up with the

power demands of the Allflex readelVhile effectivethe solar paneladd an extra level of
complexityand costio the setupplusmore potential issues. These issues can be as simple as having
wiring indivertiblyaccessible to calvdsading tochewed cablesa disconnected solar paneahd

dead batteries.

Figure23- Ste 2 2015- Chris Blore (Agriculture Victoria) applying the finishing touches to equipment instaliatiomling
solar panel to maintain charge during use of Allflex reader.

With regular stock movemerthrough the setupthis sitedemonstrated that it was possible to

record the pedigree ofostcalves through the use of PMid a reliability level of 1, 2 &3.

However, it showedthat some animals present themselves to the system infrequently, in a
disorderly fashion, or not at akhs26% of calvesvere unmatched. The sitealso demonstrated that
calvescanbe matched incorrectlyas inone instancetwo calveswere matched to the same cow,
despiteneither calfbelonging to her This was always a concéoathe group, given the propensity

2F OlF GGt SothéerDI & DSG®aAA GF G Sy NEWS MBeupfalt thiswada G KS
potential limitation of the system, with calves followiranother cow

Generallythe resultsfrom this site were encouraginigecause they demonstrated that it was
possible to match cows and calves using PMKE group felthat with further refinement the
percentageof animas matched accuratethould increase

5.1.3 Ste 2, Irrewarra, Victoria- Autumn 2016

Site 2Summer/Autumn 2016 provided evidence that it was possibi€lpget cows and calves
accustomed to walking through the single file entrance of PiiMi(2) record all animals witim a
60-dayperiod,and most within30 days whichis more commercially realistic

To establisithe length of timerequired to accurtely match cows and calvgthe system was run for
60 days In this case, thextended period of monitoringged to 100%cow/ calf pairing One calftook
35 days before it walked through the systeldpon investigation, it was revealed that this calf had
been assisted at birth and the host observed that it was often not travellingaldelock with the
rest of the animalslts traumatic birth hadoresumablytaken a toll on the calf anits behaviour was
affected for a prolonged period. It is wortioting, that there were visually no indications that this
calfwasany different to othes in the paddock.
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The secondssue drawingttention from the groupwas that two cows appeadto swap calvest
some point during the testing of the PMM systerBoth cowvicalf units were accurately matched
according to PMMyet their recordng was the reversi the properg (érd book There argwo
distinct possibilitiesor this scenarioThe firstisthat the cows swapped calves at some poimhich
isquite possible as fostering of calves is known to happen. The second possithibitytie calf
details were recorded incorrectly in the herd book at calving.

Thevisual numbering system used tre property involvesthe cow and cal€arryingthe same tag
number, with the yeaicolour of the tag providing the differentiation. Th&o numbers in question
in this instancevere 3101 and 310.There is gotential for human error tchave occurredn the
recording of these animals, although the hoktdieved this isinlikely, given that the number is
written on the tag as it is applie@tthe calf.

A DNA tesisthe only methodto determine the correct match in this caselhe casalsoraised the

guestion ofthe most important traits for the enterprise and how detrimengafesult like this could

be. If it were a stud or commercial operation wanting to apply selection pressure on spradiic

the impact could beconsiderable If, however it was applying selection pressure on the cows based
upon a composite traiisuchas kilograms of calf weangdhe impact is lessenedA trait such as

kilograms of calf weanedonsideramnore than just the genetic growth of the caificludingthe cows

milking ability as well. Based on this, the cow that milks well throughout laatatill stillprovide a

garr S@Sy AF Al olayQid KSNIOFItF GKIG aKS NBI NARO®

At this site,94% of cowsvere matched to the calves they were rearirftea 30 days of recording.
The calf that was not matched initially, wasbsequentlymatched in the nex80-day period, once it
had recovered from its traumatic birth.

This site demonstrated that waspossible to record all animals within6&-day period, but more
practically 30 daysvasenoughfor mostanimals.

The site highlighted thabktering calves is a potential issue for the PMM system, giverthieat
focus is on the animal being reared and not the animal born to a particular cow.

Water wasa particularly good attractant under dry summer/autumn conditions and resulted in
excellentanimal flow through the system. Given tabundarcedry feed, there was also little
incentive for stock to be moved to a different paddock, allowing a prolonged recording period.

5.1.4 Site 3Birregurra, Victoriaa Summer/Autumn 2016

Site 3presentedsome chdkngesand frustrations in comparison to previous sites. The difference in
seasonal conditions meant that cattle were now grazing,lgsten grass, with a noticeable
reduction in the attractiveness of wat@wvailablein a trough. This was identified asignificant
challenge foPMM in beef herds particularly forautumn calving herds, which wouhcounter

these circumstances in most years.

Data analysissupportedthe 3 NB dzkd@l éabservationghat random cattle flowed through the

system without thedesiredcow/calf associationdNo confirmed matchesvererecorded Some

cows traveledthrough the system to the trough, however calves webservedcomfortably

remaining in other areas of the paddock withotleaws THh & Gol o aAdaAy 3¢ | FFSOI
concern in the planning of this demonstration, however it had not developed as an issue at previous

sites.

The group determined that the trough height was a likely deterrent for calves. height of the
trough andsoft, pugged ground around ihade itdifficult for calves to drinFigure24) however,
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this hadnot been identified by the host or anyone else involved in the set up. All other sites had
recorded calves moving to the water point, indicating that despite the consumption of milk from
their mothers, they were still travelling to water. Whether trougight, or pasture conditions had
the greatest influencecould not be determinegdas theobservationsaround trough height occurred
towards the endf the recording period

Figure24 - Photo showing trough height at site 3

Other groupmembersrecognisedhat trough heights on their propertidsad beendetermined to
preventcows accessg andstandngin them and noto allow calf access for drinking. The
progressive eroding of soil around troughs exacerbates this pratmst group members
identified that many troughs across their properties presented the spotentialissue.

The implications of this finding may be more wa@aging than in the context of this project. It has

been clearly demonstrated at previous sitbat calves will follow their mother to water even in
winter/springand our previous host property owners have witnessed them drinking from the

troughs. The fact that the calves on this property did not appear to have been accessing water could
impact upa their performancehroughsubclinical dehydration. The impact may only be minor due

to the age of the calves and the fact thrabst oftheir needs are being met by milk from the cow
however, it is still worthy of considerationit is ofgreater riskfor spring calving herds, whose calves
experience a higher water requirement earlier in life due to changing pasture and climatic

conditions.

Othercomplicationson this site includehe failure of a panel readevhichwas a prototypeof the

now commercidl/ availablePedigreeScareader from Sapien Technolagyhe readehadbeen

used extensively without incident in both this project alf@lsheep PMM projects/activitiesver the
previoustwo years On one occasigthe Bluetoothmodulefailedto connectto allow download.lIt
waslater found that the reader had stopped reading entirely and that moisture had entered the
internal components of the reader, compromising all functionality dastroying the data captured
during the firsttwo weeks of recording Thiswasnot a problem that has been experienced with this
type of reader before and is believed to be an isolated incidence.

In summary, thevastly different seasonal conditions the previous recordingeriod, with abundant
water and green feethroughout the paddockmadeencouraging cows and calves through the
systemchallengingThere were also problems with equipmehtghlighing the need for regular
data downloading.
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5.1.5 Site 4 Beeac, Victorig Spring/Summer 2016

Site 4presented a opportunity to testPMMwith larger numbers of cattle246 cows with calves at
foot. The ability to achievadequateflow through a PMM system witlargeanimalnumbershad
been well established in sheep, howeytrere it was unproverwith cattle.

Acell grazing system with5 paddocksvas used Figure 15howsthe peaks and troughs in
recording. Thsincludedextended periods whecattle were moved to other paddoclendthe use
of PMM was not possible. The large peak towards the end of the rigpperiod was achieved
when all equipment was relocated and cattle flow to water could be isolatedsingle entrance

St up of equipment and recording at Site 4 was delayed for various reasons including:

1 Very wet paddock conditions restricting accassjl late Ocbber. It was determined
that setting up wouldcausesignificant damage through pugging. It vedso likely that
accuracy would have been affectbg reduced movement of cattle to and from water
troughs during the wet conditions.

1 Extremdy highpasture growthratesinfluencing paddock selection in the spring. The
paddocks requiring grazing were unsuitabletfsting PMM due to multiple water
points, or waterpointsn unfavourable location.The moreappropriatepaddockwas not
ready tobe grazeduntil later in the season.

1 Pink eyedevelopedin calvescausingcattle to be moved for treatment andelaying
rotation to the selected paddock.

Site 4required additional timber panel® createa second entrangeandmore extensiveelectric
fencing todirect stockthrough the entrances The complexity of rotational graziagdboth wet
and hot conditiongequireda more complex setufrhese newdevelopments would be used in
future designsparticularlythe temporary electric fencing systems

There was also vo-month delay in receiving the tag number files from the farm managéro did
not normally download or usthe information. The manager requesteaksisanceto access the file
which led to arunexpected outcome for the demonstratioNLIS databastaining. A training
session was provided to the group by Achieve Ag Solutionsastafffindingthe NLIS database
access was a common issue

The wet conditions and rotational grazipgoved challengingndthree differentlocationstrialed to
ensure effective data capture. With time (to allow paddocks to dry out) and planning, the issues
were overcome.

Figure25 - Site 4PMM setup Site 2017evidence of cattle traffic through the single file entrance andoughe trough
located within the fenced off area

Page36 of 62



Final Report, Pedigree MatchMaker for Beef

Figure27 - Site 42017- small amount of pugging in the entrance following rain
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Figure28 Site 42017- cattle congregating within the fenced off water point

With recording taking place in warm spring/summer conditions, the greatest concern was
dehydration if cattle were not readily accessing wates.a precaution, apare troughwas located
outside the fenced areto allow the host producer to increase access to water at any paimt
additional entry point into the fenced area was also construdtetldid not contain a second reader
due to issues with interferenceaused whenwo readersare within proximity. Thidimitation can

be overcome by synchroriigg thereadersto ensurethey operate a fraction of a second apart and
R2y Ql Oanly sdRdir&adelis their standard formare capable of this functigmnd generdy
not onfarm readers. Saleyards and abattoirs rely on this functionadilyggmore expensive
commercial readers to operate effectively.

There werefour dayswhenthe hosts decided to offer the additional water source to caditelthe
remainder of the timecows and calveselied on one troughwithin the fenced area.

The cattle adapted quickly to the set up and once again, temporary electric famagigsedo

fence off a large areancludingthe water source. Given that the property utilises a cell grazing
system, with large mobs and fast rotations, it was necessary to design the system around these
factors. As outlined in thmethodology placing the setup withithe centre of the wagon whel
paddock design allowed tHéMM system to be used for multiple paddocké/hile the recording

LJS NR& 2 Rcortihuaug iaiasachieved easily over the course of multiple rotations through
paddocks in the area.

The propertyhad not previouslyecorded paligree informationowingto the scale of the operation
and the labour it would requireThe result 064% of calves matched to cows throutjie PMM
system provided evidende the hostthat it waspossible to apply some level of selection pressure
whichhad not previously been availabl&Vith further refinementof the systemthe result could be
improvedconsiderably given that 75% of caltbat travelling through the systerwere matched

with a reliability of 1,2 or 3

In summary, hissite reinforceghat the first challengeéo PMM is to get animals travelling through
the system, and the second is to achieve enough recofdsw/calf unisto provide confidence in
the result.The number of animals recorded at least once through the system was 44@asiséle
492 (89.8%fFigurel6). While not all cows and calves were matched succesdstudysite
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demonstratal that large numbers of animals cae becordedf there isan appropriate attractant to
provide the incentive required.

5.1.6 Site § Irrewarra Victoria,Autumn/Winter 2017

Site 5in Autumn/Winter of 2017 provided the greatest challenges of the whole project. The aim
was to testhay/silage andick blocks as alternativattractantsto water, andenablebetter animal

flow through the system under green feed conditions. The hay and silage provided great incentive
for cows to enter the system initially, but there was little interest from calvastiqularly as

conditions worsened across the site with wet weather and pugging. The lick blocks provided no
incentive whatsoever, despite consumption of thiecksbeingobservedn the lead up to fencing

off the area.

Recording was delayed by a momthe tothe timing of calvingyery wetsite conditions andlelayed
application ofRFID tags to calves. The calves were 1®weekld at the start of recording.

Notable at this site, was how quickly paddock conditions deteriorated through the wietarding
period,following double the average rainfall for Apfflablel3). Cattle tendedto mill around the
gateway and fenced off area waiting for more hay or silagech exaerbated the situation. The
wet conditions led to severe puggimgthin a two-week perod, to the point thatcattle had to be
moved to another paddockThisended PMM recording.

Tablel3- Rainfall data for Colac 201Bureau ofMeteorology (BOM3ite 90022

Statistic  Jan  Feb | Mar | Apr  May  Jun Jul Aug Sep  Oct Nov Dec
Monthly

Total 43.4 226 23.2 105.2 474 134 66.2 64.6 904 35.6 83.4 22.6
2017

Mean  36.9 30.9 29.6 444 489 56.3 675 71.6 59.4 583  47.9  36.3
Median 26.8 23 241 316 483 555 712 647 57.6 446 496  31.2
(BOM 2019)

The result of n@onfirmed cowcalf matches wadisappointing however,there were considerable
learning opportunities

The lick blocks weraot successfuin attracting cattle to walk past the PMM equipmertespite

activity around the blocks immediately prior to fencing offthe ammad ¢ G Gt S RARY QG Sy (G SN
fenced off area at allAs feed on offer reduced across the paddock, it cdaddhoted that the area

inside the lick block location was ungrazé&y(re29).
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Figure29 - Obvious lack of traffic and grazing within the area containing lick blocks

Hay and silage on the other hamtoved very effective as an attractant and led to some unexpected
issues with traffic across the paddock. The cows became quickly accustomed to waiting in the
corner of the paddock for the next bale of hay or silage to arrive. This resulted in excgaging

and trampling of the corner of the paddock nearest the gate.

Figure30 - Traffic wasconcentratedaround the gate, anticipating the arrival bay.
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Figure31- It is possible to see the amouwiftstock movement around the entrance prior to fully closifighef fenced
areas.

As the weather and paddock conditions deteriorated considerably, it became obvious that
concentrating cattle movements around the hay rimgss causing pugging-he paddok became so
wet that calves were reluctant to travel through the heavily pugged areas.

Figure32- Severe pugging around the hay feeders. Even getting hay into position proved difficult.

Thehostproducer was keen to persiahd make the system work, however, the conditions
deteriorated to the point that was no choice but tonove the cattleandabandon recording.
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Figure33- A large section of the paddock underwater, illustrating the extent of taterogging.

Figure34 - Pugging

While the efforts of host producer to persist with the recording are commended, there was
significant damage to pasture sustained as a result and it was a concern he may need to take

remedial action to rectify the issues.
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Figure35- Damage caused by concentrated cattle traffic in wet conditions at the site

Figure36 shows the comparison in conditioas setup and three weeks later afteonditions had
quickly deteriorated

-

Figure36 - Comparison of conditions at the start of set up period and when recording efforts were abandoned

Fortunately, the action to remove the cattle after just a week of very bad puggiag implemented
early enough to mitigate significant lostgrm damageand pasturerecoveredover the following
months EFigure37).
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Figure37 - Site 5June 2018, the area of pasture damaged by pugging the previous year.

While the lack of data captured was disappointitige site providedconsiderabldearning
opportunitiesthat shaped the final recommendations tife project The nmostimportant
observationsvere:

1 Recording duringvinter/ spring is difficult due to wet conditions and should only be
undertaken where the season permits. For this reason, the PMM concept is
consideredbetter suited tospringborn calves, where recording will happerthe
summer months, with drier conditions.

1 While alternative attractants may be useful, wateasthe best attractant tested.
Hay and silage/ere great additiors to help attract more flow through the system,
however, the logistics ardlifficult, andit should only bausedunder dry conditions
where pugging will not be an issu&hesuitability ofhayas anattractant for calvess
guestionable

91 During planning for the project, was proposed that crushed rock, or soil stabilising
productscould reduceplugging However, in thigrial period ho amount of effort
could have overcome the pugging problems due to the vast @ea)that was
affected by cattle traffic.

1 While the conditions experienced were certainly wet, they were unatisualfor the
locaion at that time of year. When the conditions of paddocks surrounding the one
in question were compared, there was a marked difference in the impact that cattle
had upon pastures and the incidence of pugging. The use of PMM in these conditions
had a negtive impact upon cattle grazing habits and resulted in sepegging and
pasture damage, while all other paddocks were seemingly unaffected under similar
stocking rates.
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5.1.7 Site § Irrewarra¢ Summer/Autumn 2018

Site5 in summer/autumn2018 offered a finabpportunity to test the system under green feed
conditions. A different paddockand different cattle were used, comparedttoe 2017site on the
same property While the season was drier and o&#dmuch less risk of pugging, the lack of
moisture resticted pasture growth and the time available for grazing the paddeitk PMM setup.

Despite dryer conditiongyater provided little or no attraction evidenced byery lownumbers of
cows and calves detected by the systéfable9). A small amount of hay was thrown into the area
on regular occasions to aw animalgast the readerhowever this was observed to create
disorderly entry through the systerand very few calves$ollowedtheir own mothers.These
observations were confirmely PMMwith only 191 animals recorded across the whole period, and
no cow/calf matches created.

Issueswith the reader itself also contributed to low levels of anirdatection. When testing the
range of a reader, it is critical that it be set pigcisely In this instance, clipping one more device
(XR3000 indicator charger) onto the same battéglved the read range angsulted in poor read
rates.

Sme animals wee observedbaulking at the entrance due to the beep produced by the panel
reader. While the volume is adjustabthae beep isstill audibleon low volume The decision was
made todisconnecthe beeper resulting inan immediatereduction in baulking Recording rates
subsequentlyincreasel, however it is not possible to differentiate betwe#re beep influenceand
the natural desensitisation to th&hole setupover time

Figure38- Disconnecting the beeper on Allflex panel reader

It was also obseerd, that not all ear tags were being read when cattle travelled through the
entrance unlikeother sites It was discovered that the read range had shortened considerahty
testing frowedthat charging the XR3000 indicator from the same deep cycle battery and the panel
readerwas creating interference and reducing the read range by half. widgsotdiscovered

during set ums the charging cable was the final item attached to thitedog, which came after the
read range had been checked. Providing a second bdtiethe XR3000supplemented by a small
solar panel, solved the issue and returned the system to a fully functioning read range.
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Sme battery issues associated with using a standard panel reader (in this case Méhex),
experienced over the initial 10 days of testing and 80eamp hourdeep cycle batterdrained
completely. Thisvas problematicas it is not possible to recha@ deep cycle batterpnce

completely flaf using a standard battery charger. For this reason, a battery monitoring device ($80)
was added to the setup to ensure that the battevasnot reduced below 11.5 voltsvhich

protected the life and capacityof the battery. During periods of the demonstration whewolar
panelswere operating effectively, this had not been an issue

Ultimately, the recording period for this final site was limitedidy feed on offer.Cattle came into
the demonstrationpaddockfor a 18day period, howevethey wereremoved when feed became
limiting, half way through the recording period, to allow twaeeksof growth. While this did allow
some pasture growth, the slow start to the season placed significant limitadiotise time stock
could be held in a single paddock.

Theexperienceat thisfinal sitereiteratedthe main constraint$o the use ofPMMin cattle These
were feed conditionsincludingthe grazingtime available in a single paddqageneral stock flow
through the systemmaintaining sufficient poweto run the reader and dataapture equipment.

The nost significantonstraint,also observed at other sitegjas a lack of stock movement through
the systemand calvesfollowingcows. Wih each feed of hayaround 10 cows and 3 calves regularly
entered the fenced areand cowgended to rush through, without any regard for calves.

Figure39- A small amount of hay was used to encourage cows through the entrance

The remaining cattle congregated outside the fenced area, with little interest in travelling through
the entrance.
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Figure40 ¢ Majority of cattle congregating outside the fenced area

It was obvioust this sitethat water was of no interest whatsoeveand cowsoptedto rub on the
trough rather than drink from it. The green feed alone across the paddock was likely to be providing
animals with a significant daily watettake.

5.2 Economic analysis

Therewas a largevariaion across the groun estimatead cosisfor recording pedigredy traditional
methods. Goup members who were recording pedigree genergdiggedcalves at birth. While this
takes time mostfelt it was a small impost as they wechecking calving cowsgway.

Economic analysiwascalculatal usingthe cost of recording pedigree using PMallowing
producers to make their own comparison with thekistingmethods of recording.

Threealternative costingsvere calculated. Each amortises the cospafchasedequipment over 10
yearsand provides a breakdown of the cost per animal recorded based on various herd sizes. The
first costingis based on the equipment recommended for ease of use. This comes at a gasdter
however,it does provide a graar opportunity for success.

The second costing is based upon the producer already owning a panel reader, weigh scale indicator
to capture data and temporary electric fencing equipment. This scenario offers a considerably lower
equipmentcost;however,given solar panels are useatjditional time has been allocated to

checking equipment

The thirdcostingis based on hiring thBedigreeScapanel readerwhich currently cos$110 per
week, andusing existingelectric fencing equipment.

All scenariosise timber fence panels for the entranaghich carbe constructedor $50 each,
compared to steel panels which cost $180 each.
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Tablel4 - Costof recording using PMM based oombinations of purchased and already owmegiipment

Option 1 Option 2 Option 3
Specific | Standard panel| Hired panel
Purchased reader & reader & electric
Equipment | electric fencing fencing
equipment equipment

ltem already owned | already owned
Temporary timber fence panels require6 @ $50 $300 $300 $300
Electric fencing equipment* $50
Sapien Technology Panel Reader $3,500
Deep Cycle Battery $170 $170 $170
Solar Panel $300
Total equipment cost $4,020 $770 $470
Lifespan of equipment (years) 10 10 10
PurchasedEquipment cost per year $402 $77 $47
Equipment hire cost per year $440
Set up time (hrs) 3 3 3
Set up cost at $35/hr $105 $105 $105
Amount of monitoring requiredhrs) 3 5 3
Monitoring cost at $35/hr $105 $175 $105
Total labour cost peyear $210 $280 $210
Total combined labour & equipment cost $612 $357 $697
Cost per animal based on the number of animal

recorded

50 $12.24 $7.14 $13.94

100 $6.12 $3.57 $6.97

200 $3.06 $1.79 $3.49

300 $2.04 $1.19 $2.32

* assunesthere is an existinglectric fence system to attach to

A 3:1 return on investmen{ROI)n labour and equipmenivas assumed to justify the investment.

Tablel5 showsthe increase in carcass weight produced per cow per year required to delivé:this

ROI.
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Tablel5- Increase in carcase weight required to deliver a 3urneon investment in the cost of implementing PMM

Option 1 Option 2 Option 3
Measure Specific Standard panel| Hired panel
Purchased | reader & electric reader &
Equipment fencing electric fencing
equipment equipment
already owned | already owned
Cost peranimal based on 100 animals recorded $6.12 $3.57 $6.97
Return required to produce a 3:1 return on $18.36 $10.71 $20.91
investment
Increase in carcass weight produced per cow (| 3.67 2.14 4.18
required to produce a 3:1 return on investment
in equipment and laboubased on $5/kg carcass
weight

Increases in carcass weight of less than 5kg per cow pemygarequired under all options
presented aboveTheincrease in growth rate required between calving and weamiagless than
3%(assuming weaningt 8 months, weaning weight of 230kg and birthweight of 30kg)

Achieving this improvement in a single year, and then maintaining it each year, will continue to
cover the annual cost of using PMM@hy further cumulative improvements in germance are
additional ROI.

The two components to improving hekperformance based upon cow selectiare genetic
improvement, and generational improvement. Genetic improvement relates to the ongoing and
cumulative improvement achieved through selegtiand breeding from animals with higher genetic
merit. Generational improvement refers to moving the average performance of a generation of
animals, simply by removing the poorer performing animats maintain stocking rateyhile

applying generationaelection, it ismportant thatthe animalsemoved are replacedith better
animals

Knowing the pedigree of calves is valuable only if it is associated with good genetic or generational
decision makingThe true valueof recording pedigreeising PMM iglearly influenced thactions
generatedby knowledge of pedigree.

5.3 Overall findings & recommendations

The demonstrationshowedthat there is hugevariationin the ability of PMM for beef to accurately
match calves to their dams. Whilsivaspossible to match cows and calves uditddMto achieve
reliability scores of 1,2 or 8there were also scenarios where no reliable data could be collectied
also demonstrated thad mob adargeas 246 cows with calves at focdnprogresshrough a PN
setup, provided that the design of the area and seasonal conditions are conducive.
Recommendationdor the successful use of PMM with cattteclude the following;

5.3.1 Recording equipmentbatteries & solar panels
Any EID panel reader can be used to reaatile in a PMM system, howevgrower usageroved

to bea problem with standard panetiuring this demonstration If using a standard panel reader,
solar panels are a must to keep sufficient charge in the deep cycle batteries powering the reader.
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Attaching a separate data logging unit, such as a weigh scale indicator (Trutest XR3000 or similar)
can be effective, howevet became evident within this demonstration thehargingwith the same
battery can interfere with the read range of the panel read&rd hinder recording

The Sapien Technolo@§edigreeScapanel reader provides the most usfiendly option for

reading tags in a PMM system.u#ted less than 5%f the power of a traditional panekader and
has abuilt-in data logger. All of this means that the ondadingequipment required is a deep cycle
battery of aroundé0-amphours or more and tb PedigreeScapanel reader A the time of writing
this reportPedigreeScapanelwas available for hire

5.3.2 Fencing & temporary fence panels

Temporary cattle yard panels arequiredto fence off an area and create a single file entrance for
mounting the reader While some heawgluty panels weraisedduring thedemonstration treated
pine panels were the most cost effectigad usesfriendly option. Thepanel readeishouldbe
mounted onto timber rather than metal to ensure effective performayse at least one panels
should be timber.

Timber panels can be constructed cheaply using treated pine sleepers and fence rail timber. The
materialscostaround $50for a 1.8m x 1.8m timber panedpmparedfavourably tothe heavyduty
steel panels at $180 each.

Figured4l- Treated pine timber panel constructed for use in PMM
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Figure42 - Timber panel dimensions & metal eyelets used for pinning panels todatieg metal pinsimilar to
traditional temporary fence panels.

Temporary electric fencing providessimple way to exclude animals from the attractarthis was
done using treadn posts and poly wire or poly tape. In most instances, it was possible to simply
hook onto existing electric fencirig providepower. Inone instance a solar electric fence unit was
used.

——__——

TempoO

Treated pine fence panels

Single File Entrance

Figure43- Recommended layout using temporary electric fencing and treated pine fence panels

5.3.3 Attractants

Waterwasthe most effective attractant for achievirgnoughanimal flow through the PMM system.
It does however rely on the seasonal conditions encouraging cattle to drink. Wet conditions, or
situations where abundant green feed is available, will result in poorienarflow through the
system. Other attractastsuch as hay and silage, or lick blocks may supplement watevere not
as effective on their ownparticularly in attracting calves through the syste@®ther cattle
operations may achieve more successigsilternative attractants if their stock have a higher
requirement for supplementation
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5.3.4 Training stock

Generally cattle adapted quickly to the PMM setupherever an effective attractant such as water
(under dry conditionswasused However participantsconcluded thathe best opportunities for
cow/calf matchingare achievedwhen cattle are carefully introduced to the system.

2 KAt S Al ¢atalgiesio traidestock privrftdScalving, additional training or opportunity to
familiarisecowswith the systemis beneficial. It is recommendegdthat a single file entrancés

erected in line with a cattle track to the water point, as this encousageémals to continue through
the entrance. It is also recommended that the entraiserected first and left for cattle to
investigate for some timddeallyaccessestrictedto the entrance onceattle have investigated.

5.3.5 Timingand durationof recording period

Given that watewasthe most effective attractant in conjunction with dry pasture conditions, it is
recommended that PMMised forspring calving herds, with recording to take place in late spring or
early summer.

Thetime to captureenoughdata is wholly reliant on animabflv through the system. With effective
attractants, it is expected that least 75%f animals will be recorded accurately within the first 30

daysb hyteé GKS OFfF NBO2@SNARAYy3A FNRY | GNIdzYkGAo

Matching of morehan 60% of cows & calves washéeved acrosall sites where conditions were
favourable, including the mob of 246 cows with calves at foot at Sitk i4 expected that both
accuracy and length of time required for recording can be improved througitiaaa conditioning
of cattle to the system, and more operator experience

DN} T Ay3a (4KS NB&ARdzrf FSSR tSFG F2ft26Ay3 GKS
cattle in a single paddock for longer and allow a decent recording periodaddiis highlights why
the spring/summer period provides the best fit for recording using PMM.

5.3.6 Avoiding paddock damage

Winter conditions mde all the testedattractants less effective, but also greatly increased the risks
of paddock damage due to pugginghere is a risk of cattle congregating around the area and
causing significant damage to areas of the paddock and not just the immdNétéentry point as

first thought. In this demonstration, an area of approximately three hectares was severely affected
by pugging.lt is not recommended that PMM be implemented under wet winter conditions.

5.3.7 Mob size

Almost 250 cows with calves at fowavelledthrough the systenat Site 4 with a65% match rate.
Using PMMwith larger numbers provides more efficienuuse of equipment, howeveit doesmake
providingaccess to watemore challenging can increasempaction or puggingn the area
surrounding equipment

Water andfeedavailability are the two most limiting factotes mob size There is a riskf

dehydrdion whenwater is the attractant and cattle are either reluctant, or physically limited due to
the number of headbleto accessat any given timelt is recommended that contingencies are in
place to reduce the risks of dehydration in hot conditionkis Thay be the use of an additional

water source, or simply a willingness to open up the fence surrounding PMM equipment to allow
free access to the water point during hot conditions.
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Having enough feed available for the length of the recording period alasbe consideredit is
recommended that the operatqorepare afeed budge to estimate the time of grazing available and
tailor the mob size to suit the paddock size and feed on offer.

5.3.8 Calf Age

Across the various sites of this demonstration, calvessssfully recorded and matched to their

dam from as young as 1 month @ddthrough to6 months. Thegroupnoticed thatolder calves

were more likely to seek water, however theyereless likely to follow closely behind their mother.

In contrast, yunger calvesvere observed to follow closely behind their mother and consume water

under the rightconditions butwered dzo 2SO0 (2 aGoloeaAldidAy3de oe& O2pa

Without any conclusive evidengeovidedby thedemonstration, the best remmmendation is that
recordingis undertaken as soon as calves have RFID tags applied. This is based on the fact that it is
possible to extend the recording period, if initial d&ansufficient.

5.4 Overall project delivery

The timing of events within thiproject was severely hampered by weather and at times, difficulty in
obtaining host properties suitable atquiredtimes. While the producer group was interested in
investigating alternative methabf pedigree recordingas the demonstration progresdemany
identified that their current method wameetingtheir needs. With that in mind, enthusiasm did
dampen at times throughout the project, particularly when the results were disappoiatidgnore
challenges than successasre beingobserved

In hindsight, the demonstratiomopic could have been more closely aligned with the production
drivers of the businesses involvethis not a reflection of the technology itself, butitsfrelevance

to this specific group of cattle produceRroducer aspirations to adopt PMM technology (Figure 19)
were relatively low, reflecting this result.

Neverthelessthe demonstration focusedthe group onrecordingpedigree andisingEID within
their ownherds. While the uptakeithin the groupof PMMmay be limited, the wider uptake of EID
as a management tool ikkelyto be much greater.

5.5 Ability of demonstration to address the objectives outlined

The overall objective of this demonstration was to determine the critical success factors for the
effective use of PMM in a commercial beef herd. This has clearly been achieved within this project,
with each of the specific objectives addressed below.

5.5.1 Identify specific data collection equipment options and setup designs that are
sufficiently accurate, usefriendly and cost effective

As discussed, there are options fmingstandard panel readers and weigh scale indicators as a data
logger, howeverin terms of battery lifehe specifically designed Sapien Technology PedigreeScan
reader was the clear starmlt. All other readers required either large solar panels, or regular
changing and charging of batteries to continue operating. The Sapiengaarndtecord an entire
30-dayperiod without a solar panel, and without changing of battery.
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5.5.2 Identify a rangeof suitable attractants that enable reliable data collection

This was a majdiocuswithin the demonstration angbroveda limiting factor in the application of
PMM. Spring/summer recording is very feasible with water as the main attractant.

5.5.3 Specify the nost suitable age of calf and data recording period that optimises data
collection

This was found to be a less significant issue than others identified throug¢fdiemonstrations
We recommendecording from the youngest possildalfage to ensurenoughtime to capture
accurate data.

5.5.4 Limitations to mob size for effective data collection

The ability to record almost 250 cows with calves at foot within one mob demonstrated the
effectiveness of recording large numbers of cattle. The size of the group does not change this
accuracy,tisimply increase the total number of records required fahe mob. The practicalities of
achievinga highvolume of records waa key component of thidemonstration. As discussed, there
are complexities, such as availability and access to waer pugging, that cabe problematic

when managing largstocknumbers

5.5.5 Identify and demonstrate the raceway design that achieves effective data capture
and minimises damage to pasture, gateways or laneways

The construction of timber panels and the use of temporary electric fencing were the most
significant finding®f the demonstration in terms of raceway design and animal control. Seasonal
conditions ultimately determine the risks of damage to pastures, gateways and laneways, and for
this reasonPMM isconsideredbest suited to spring calving herds.

5.5.6 Determiningthe above critical success factors will allow development of a set of
practical guidelines including an economic analysis that will assist producers to
design and set up their own PMM system as an alternative method for collecting
female pedigree informatn, with confidence in its accuracy compared to manual
data collection.

The project demonstrated that equipment designed specificallyPidiM greatly improvel easeof-

use The economic analysis howevidystrated the value of utilising equipment that is already

owned. The purchase of equipment specifically for the task, increases the cost of recording pedigree
and therefore the importance of good decision making utilising the pedigree information to

generate a rairn. As has been demonstrated in the use of PMM with sheep, animal behaviour is a
critical factor in achieving data accuracihe demonstrationshowedthat accurate pedigree records

can be achieved where cows and calves both travel through the syséem key to achieving this is

a suitable period of training where animals are familiarised with the reader and approach race

The factshee{Appendix3) provides a summary of all recommendations developed within this
demonstration.

6 Conclusions/recommendations

The use oPMMfor beef cattle providd an alternative to traditional means of recording cmalf
associations. It is recommended that the practicesed inspring calving herds due to the
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favourable seasonal conditions ofésl and the effectiveness of water as an attractant to entice both
cows and calves through the system.

The demonstratiorshowedthat it is possible to record pedigraéeformation with reliability scores

of 1,2 or 3againstl5animalsin a mob of 16 cows whtcalves at foof96%), and 64% of animals in a
mob of 246cowswith calvesat foot under appropriategpaddock and feed conditiong:urther
refinement of the proces® meet site constraintss likely to improve the results with larger mobs of
cattle. While specific®MMreaders are user friendly, their cost may be prohibitive. The economics
of usingequipment alreadyn a propertyis much easier to justify.

The greatest limitation to thesePMM for cattle is not the technology itself, but the ability
manipulate cattle behaviour. Without regular movement of cattle through the system, the
technology will not captur@anydata andis of little use.

For producers looking for an opportunity to apply greater selection pressure baskeabariedgeof
pedigree, PMM offers a viable andosteffectiveoption for recording large numbers of animalBo
achieve an ROI of 3:1 on equipment and labour costs, it would require les8%harcrease in calf
growth rate from birth to weaning to be achieved@hiscould be achieved through greater or more
informed genetic or generational selection pressure.

Additional researchs being undertaken by the University of Central Queensiatalthe use of
PMM for within extensive pastoral zones. It is expected tha tutcomes othisresearch will
complement thedemonstrationfindings.

For many producers, the recording of pedigree has btmmrsidereceither too difficult, too costly, or

too dangerous. The conceptBMM could beusedas a catalyst for more discsisn around the

recording of pedigree generally. Within the Colac BetterBeef, there has been a significant shift in the
consideration of pedigree recording attte use of EID as a management tool. While PMM may not

be the solution for everyone, the disssion and thought that it evolszan be a significant catalyst

for change.
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8.1 Appendix 1: Example pricing for genetic testing

Foetis Ganetics

PO Bow 75, Baryo OLD 4074
Cumtomer Service 1200 768 400
Fa 1300 768 555

Ermail genetics.au@zoetis.com

EFFECTIVE 15T AUGLUET 2015 - THE SERVICES SPECIFIED IN THIS FORM ARE SUPPLIED UNDER THE ATTACHED IDETIS GEMETICS TESTING SERVICES TERMS

If you are a member of a Breed Society please contact your society for up to date pricing and submission information.
To take advantage of Breed Society contract rates, samples must be submitted through the society.

rouP e | Genetic Traits and Conditions gm Price ey
HP HurrrP{JLL: A DMNA Test for Poll S-tal_:us in Beef Cattle _ Any volume 52500
Multiple beef breads - refer to detailer for breeds and accuracies
GAB f?:-:t:ill:::l::c?:att colour - multiple breads Any volume $22.00
M= :;:Tpfas:er;pjetermine Molecular Value Predictions for Tenderness Amy volume $20.00
| AT Conmnt oy Fom —_
| A oo s oty o —
0 | 2ot otestin —_—
2 TESTS 2 Genetic Conditions - Choose 2 from AM, NH, CA or DD Any wolume §A5.00
3 TESTS 3 Genetic Conditions - Choose 3 from AM, NH, CA or DD Any wolume B55.00
4 TESTS 4 Genetic Conditions - AM + NH + CA + DD Any volume §20.00
os Tﬁ::;tﬁﬁ;z?r: Red Angus Influenced cattle Amy volume $20.00
MA ;f;e:‘;n;ﬁ;i:ﬁsurm Grey and Galloway Catthe Any volume $60.00
T ;K;';';:‘;‘rﬁg:n and Shorthorn influenced cattle Any volume $3000
PHA Afects Sherthern and Sirthom mfuenced catte Aywoume | 33000
& fﬂ%ﬁﬁ?u Hereford influenced cattle Any volume $30.00

tj' Toetks Australa Pty Lid. ABN 94 156 476 435 Level 6, 5 Rider Boulevard, Rhodes NSW 2136, www.zoetis.com.au
Zg‘e s 0 2006 Foetis Inc. All rights resenved. Zoetis reserves the night to chenge prices st ther discretion. BLLEDE nmEs0@E

FOR ANIMALS. FOR HEALTH. FOR YOU. g 22
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PRICING FOR
CATTLEPRODUCTS ===

EFFECTIVE 5T ALIGUST 2015 - THE SERVICES SPECIFIED |N THIS FORM ARE SUPPLIED UMDER THE ATTACHED TOETIS GENETICS TESTING SERVICES TERMS

It wou are a member of 3 Breed Soclety please contact your society ror up to date pricing and submission Information.
To take advantage of Breed Soclety contract mtes, samples must be submitted through the society.

Group Violume of Price Per Sample
Test Cod HD 50K or 150K for Black Angus Samples EX GST
HD 50K for Angus
Molecular Value Predictions based on a high-density marker panel
HD 50K for 22 Calving, Growth, Feediot, Fertility & Carcase traits. Any volume $74.00
Includes SHP Parentage Markers.
150K for Angus
Molecular Value Predictions based on & low-density marker pane|
150K for 22 Calving, Growth, Feediot, Fertility & Carcase traits. Any volume $59.00
Includes SHP Parentage Markers.
HD 50K or 150K for Angus Including SMP Profile and A volume Additional
Genetic Conditions AM+ NH+ CA+ DD ¥ $51.00

G Volume of Price Per Sample
-y AR CLARIFIDE for Dairy ~ Includes Sire Assignment - Holstein and Jersey Only | g ol 2 EX CST

CLARIFIDE for Dalry — Helfer Test 1-59 sampias $e0.00

enomic Australian Breading Values (ABWg) for 36 Production, Type

and Management traits Includes Breeding Indexas. 60+ samplas §50.00

CLARIFIDE for Dalry — Male Test {Paddock Bulls and Bull Calwes)

Banomic Australian Breeding Values (ABVg) for 36 Production, Type Any volurme $120.00
CLAR and Management traits Indudes Breading Indexes.

CLARIFIDE for Dairy plus Selected Genetic Conditions VM Any voiume Aﬁ%ﬂ;ﬂ

Each CLARIFIDE test screens for Tl genetic conditions

including DUMPS, BLAD, Factor Xl and Chondrodysplasia -

free of charge. For a full s of conditions, please refer to | Brachyspina | Anmyvolume | AR

the product detailer. Testing for CVM, Brachyspina and

Beta Casein A2 can be requested with CLARIFIDE testing Dairy Additional

at an additional cost. HomBPoll Test | AN volume £20.00
Group Violume of Price Per Sample
Test Code Sire TRACE DMA Profiling and Parentage Products - All Breeds Samples EX GST

Sire TRACE DNA Profile Any volurme £30.00
DHA

SireTRACE DMA Profile and Parentage Venfication Any wolurme 3300

Sire TRACE Reanalysis Against Additkonal Parents

P Reanalysis of tested animals against additional parents on file will be charged on a job basis_ Jobs containing a
total of up to 10 animalks (induding progeny, sires and dams) will be charged at $20+G5T. Jobs with T1-50 animals
will be charged at $50+G5T and jobs with 51 or more animals will be charged at $I00+G5T.

SNP SHP Profile (96 Markers) Any wolume £20,00

FOR ANINALS. FOR HEALTH. FOR YOU. p—_—
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ZOETIS GENETIC TESTING

SERVICES TERMS

Lretis Genetics

PO Box 75, Baryo GLD 2014
Customer Servioe 1200 768 400
Fax 1300 7EB 555

Email genetics.aui@zoetis.com

Tha foliowing are Toctls Aestralls Pty Lid's (Toedis) torms for testing services ralating bo genetics. These berms, any other tormms agroed on I

botwoon foetis and the

writing
ciient specFied In the Test Request Form (Client) and the Test Request Form (together, Agresmsent) 2pply to all supply of sorvices by Zostis to that Client to the axchesion of

all cther terms.

1. Dafnitions and |nerpratstion

1. Uniess the conteort othorwise requined:
Fee maars tha relevant prices for the Sardoes in the pricing forms made sailable
by Zoatis from time bo time.
Inteliectual Property includes desigre, mopyrights, trads
dre=z, trada marks, trade and business names and frade sorets, and appllcations
for amy of the fon as well as nghts In and to Irventions, oisooveries,
Improssmients, ook and WOTkS and namses.
Pre-Exisiing IP means any Intellectual Property owred, loensed or heid by a party
and made avaliable to the other party for the purpese of the Agreement and, In

the case of Zoetis, iInchades all testing methodology, testing processes, raw dat
(which Includes genotype data, laboratory resutts files, marker information and
phanatype data) and the Trade Mark.

Sampies mazns ary samples submitted by the Olent to Zoetis for the purposes of

the tests described In the Test Reguest Form.

Sarvrces means the sorvices requested by the Clent In tha Test Request Form.

Trade Mark mazns the registered and urregistered trade markis) used or owred

by Foekis.

Al monotary amounts are in Australls dollars, unicss otheraiss statod.

Tha term person inchades an individual, partnership, firm, compamy, body

fnef, osiaie, sl or

QOASTTHTRET , maricipal or ool authorEy, and any othor

mmmmmm:hmammmwmmrgam
logel parsonalty),

2. Ordar, Accaptancs and Pertormancs of Sarvices

21 The Chient must order the Serdoes by submiting
(2} a Test Roquest Form identifying the type and quantity of the Sorvices it wishes

Zootis to supply;
(b the Samples In accondance with ootk Instructions; and
() such other information as Zoctls may request.

12 Icetts may reject any Test Reguest Form withoaut Rabiity to the Clent.

23, In relztion to Test Aequest Forme that hawe not been rejected, the Cient engages
MmmmﬁmmMBMI:mm#ﬂMmhm
of the: Agreomant.

24 Tha Ciorit thatt, while Toots will 5o reasonabio offorts 8o onsurs
treat the Services are provided within the tima (F 2ny) spedified in the Test Request
Form or otherwise notfied to the Clont, all daies specfied for completion or
dolivery of the Sorvices are estirmates onky.

3. Remunsmtion

Tha Client must pay o Tootls the Foo and any other chamges specfied In the

Agroement.

fifa

1% Payments ame e within 30 days from the date of involme. Uniess othorwiss

stated, ail monatary amounts are, and all payments must be made, In Austraiizn

dollers and must be made In chered funds. Toctls resares the right to provide:
the Services on a cash sake bask or on other berms 2= i, In ks soke discretion,
dietermines Jppoprizke.

I1I Al prices are exclustve of froight, Insurance, customes duty, and any other oosts.

34, If G5T applles to any supply made to the Clent In accomancs with these tenms,
the Cient must pay Zootis an additional amount equal to the G5T payable on the
supply. The addiicnal amount k= payable ot the same bme as the Fea or othar
corsiciaration for the otz mist Esue a tax mokce o the Client. Termes:
used In this cluss 14 that have 2 defined mezning In the A Now Tax System
(Goods and Sorvices Tax) Act 1999 (G3T Adt) have the same meaning In this
diausa. Unless othorwise o lg;ah’lt!-nd.alrnmﬂ:pm undar these terms
ane expressed achstve of

35 The Client must not withhold payment or make any set off or deduction from the
Fae or from any othar payment dus by the Client.

15 | the Cilent fails to pay any sum ce under the on the due date, the
Cilent must pay Interast on that sum from the due date wuntll the dabe of payment
at 2% abowe the Westpac Bank base rabe, cakculated on & daily basis and
capitalised monthiy. That interest il be payablke on dermand by Zocts. ¥ na time
Is provided, payment shall be made within 7 days of paymen being demanded by

4. Risk

Maobwithstanding delivery o Zoetis, tha risk of any loss, damege or detericrbion of
or fo the Sampies will remain with the Olent.

E.  Lishiity

El To the hollest etent permissioke: at law, all represontations, terms, warantis,
quarantes, or conditions whether implled or Impased by statube, comimon baw or
oustom of the trade or othanwise that might 2ppdy to the provision of the Services
areexciudod.

EZ. In relation to ary termns, warranties, quaranbegs or conditions thet cannot lzwfulty
be acluded, Foats's iabilty for tham ks limkad, at the option of Zoctls, to

(a) the re-supply of the Services; or

() the payment of the cost of having the Serims re-supplied.

B2 To the fullest axtent permissinia at bw:

(a) the Fabiity of foets, whether In contrad, tort (inclkeding negligence) or
otherwisa, to Chient will not in 2ggregate exceed the Imolce price of the Fee
for tha Services In respect of which the llabliity arsos;

(b) Zoatts will not ba liable for any loss of profits or any corsequential, indirect
or special damage or loss of any lond suffered by Clent or any of the Client's
represontatives; and

{c) Zoatis does not accept any lablity arsing from: () any dat2, materaks or
w&mwwmauwmmhnlmmm Iy e
fallur to comectly coliedt, identFy, store or delver the Samples; and
(™) any other act or cmisskan by o on behalf of the Cilent.
E4d. A claim by the Olent against Zootk in conmection with this Agreement mest be
;ﬁmmmmummﬂIMMmmmmﬂhm
nicas.

E.  Client's Acknowledgements:
El Chent ackniowledges that:

(a) & has not melied, and wil not roly, on any representation or Statomant made
by or on behalf of Zoetis or its employeas or agents other than the express
provisions of the Agreement and any qualfications the Test Request Form and
In any reparts provided by Zootis to the Cliont;

{b) there may ba an inherent margin of emor for each type of genetic testing
conductod by ootk

(£) genatic testing can provida only imited information about 2 condition or an
arimal, 2nd doas not quarantoa or nde cut e existonca of & conclition or 2
characteristic of 2n animat; and

[-:I,:-‘H'nau:l.rxrmd of the test resuits and the Information contained

n any Reports (25 defined in douse 8.3(2)) depends on a varety of factors,
nichaling erwironmantal factors, breed nfmlnﬂb-'l?!’ q.nl:rl:fu'n
Smmwmq:ndthcm:spxlhnm
. Redoasa and |ndeamnity
71 To the extent permitted by e, the Client releases and Indemnifies Zoctis and Rz
officers, empioyees, sub-contractors 2nd agents from and agairst

{a} all actiore, claims, promedings or demands by amy parson, in respect of amy
loems, damage, oost, experse or injury, which may be brought agairest Toetls,
whithior o thieir own or jainbly with the Clilent and whethar at common kaw, iIn
equity or pursuant to stafute or otherwise, arsing out of rellance on, and use or
dissermination of, the test results and the Information contzined In any Reports;

[u:umcmmmmmhmmwmm ary such

or demand; and

[c]ruﬂ:lh’:hrugﬁ.mﬂrdmpﬂ'mﬁmuﬂbyﬂuﬂumﬁmﬁnrxa
result of any breach by the Cilent of any prowision of this Agreement.

72 Couses S and T shall survive axpiration or termination of the Agrooment.

B Intslbectus Property

Bl The 1P il remain the property of the tret providies & and Is not
attored, transfermed or assigned by virtue of s use by the othar party under the

E.Z Unkss the parties agree athorwisc

{a} the Clent will own all rights, Inchding Intellectusl Property rights, In any
matonal moated by Zocts wnmmwmmn%
mnditions reports, dient profie reporis, parontage
reports, reinterpreted client data reports, sample confirmation reperts, sample
stahes eports and SIL roports) for the Client in providing the Sorvices bo the
Ohert purssant to tha {Heports), provided, howeser, that Roports
mriudes oy Zootis Pro- g P, and

() the Clent grants to Zoets a Imevoczbla, non-enchushe, rovalty-froe
licence bo wse all Intelioctual I
1) the Reports for 2l such purposas 2 foetis sees fit; and
() the Client's Pre-Existing IP to tha extent reguired for Zoctks to comply with

Its obligabions under the Agreomaont.

FOR ANIMALS. FOR HEALTH. FOR YOU.
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