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Final Report — Pedigree MatchMaker for Beef

Executive summary

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 acknowledged, that most genetic
improvement in commercial beef herds is achieved through sire selection alone. This highlights a
missed opportunity in that there is little, or no performance-based 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 birth is labour intensive and has associated occupational health and safety
risks, whilst DNA testing is perceived as a costly option ($30/head) based on the Zoetis pricing for
cattle products Appendix 1. The result is that few producers take up either strategy and 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 added to sire pedigree, offers substantially improved pedigree information
and increased rates of genetic gain.

This Enhanced Producer Demonstrate Site (EPDS) demonstrated that it is possible to match cows
and calves using PMM and that large numbers of cattle can run through a PMM setup. In 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.

Water was the most effective attractant tested for achieving animal 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, resulted in poorer animal flow through the
system. Other attractants such as hay and silage, or lick blocks may supplement water as an
attractant, but are not as effective on their own.

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

The time taken to capture enough data is wholly reliant upon animal flow through the system. With
effective attractants, it was found that 56% and 94+ % of animals were matched after 15 and 30+
days respectively.

The use of PMM for beef cattle has been shown in this demonstration to provide an alternative to
traditional means of recording cow calf associations, however there is the potential for variable
accuracy based upon recording conditions. The greatest limitation to the success of implementing
PMM for cattle is not the technology itself, but the ability to manipulate cattle behaviour. With the
right set up and conditions, PMM offers an alternative option for recording large numbers of
animals.
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1 Background

1.1 Basis for Conducting the Demonstration

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 acknowledged, that most genetic
improvement in commercial beef herds is achieved through sire selection alone. This highlights a
missed opportunity in that there is little, or no performance-based selection applied to the dam.

The total weight of calves weaned is a key production output of a cow herd and is result of many
factors. Up to 70% of the variation in weaning weight of calves is due to differences in milk
production of the dam (Morris S. and Smeaton D. 2009). This highlights an opportunity for
commercial producers to identify the high and low performing cows within their herd to enable
greater weaning weights, and hence improved profitability and efficiency.

The problem addressed by this project is that most commercial beef operations have limited ability
to identify high and low performing breeders. To do this requires the collection of maternal
pedigree information, linking the performance of progeny to their dams.

Cow liveweight and maintenance energy requirements, calf liveweight gain from birth to weaning
and reproductive efficiency are all indicators of cow efficiency. Simplistic measures of cow efficiency
that can be applied if progeny can be linked back to the cow, is to identify the kilograms of calf
weaned compared to kilograms of cow weight at weaning; or kilograms of calf weaned to kilograms
of cow mating weight (Morris and Smeaton (2005). Adding feed intake values increases the accuracy
of the cow efficiency measure but is manifestly more difficult and currently not feasible within a
commercial context.

Through identifying high and low performing breeders and applying objective measurements (e.g.
kilograms of beef turnoff per breeder), producers can apply 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 existing genetic 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 they currently
have and increase their profitability by continually selecting their superior breeders.

To date, the main methods of establishing maternal pedigree has been to tag calves at birth or use
DNA technologies. Tagging at birth is labour intensive and has associated occupational health and
safety risks, whilst DNA testing is perceived as a costly option (>$30/head). For these reasons, few
producers use either strategy and pedigree information is generally not collected. As a result, the
commercial beef industry is largely unaware of the productivity and profitability benefits of genetic
gain in the breeding herd.

In contrast, many in the sheep industry successfully use Pedigree MatchMaker (PMM) to associate
lambs with their dams. PMM provides an effective and accurate method for collecting maternal
pedigree information, which when added to sire pedigree, offers substantially improved pedigree
information leading to increased rates of genetic gain. The PMM process involves the use of
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 determined to an accuracy of 95%.
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Figure 1 - A ewe and twin lambs passing through a PMM setup

PPM equipment setup and design for sheep has been refined over several years and includes the
following:

e Radio Frequency ldentification (RFID) tags to be applied to all ewes and lambs within the
flock
Panel reader(s)
Data logger/weigh scale indicator for tag recording
Power source — 12v batteries (solar panels optional)
Temporary fencing panels — single entrance 1200mm long by a maximum of 600mm wide
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 proven the most effective
attractant during periods with significant green feed is on offer.

Figure 2 - Grain is used as an effective attractant during spring when water consumption is low

The aim of this project was to demonstrate the use of PMM with beef cattle to enable producers to
identify superior breeders, leading to productivity and profitability gains. An example of how this
could work is the selection of breeders that wean heavier calves, which could be achieved in a
shorter time than under existing management systems and leads to a reduction in the cost of
production.

The ageing demographic of the producer group and the challenge and risks involved in tagging calves
at birth was a catalyst for investigating an alternative pedigree recording method.
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2 Project objectives

The overall objective was to determine the critical success factors for the effective use of PMM in a
commercial beef herd. More specifically, this included;

1. Data Collection Equipment: ldentify specific data collection equipment options and setup
designs that are sufficiently accurate, user friendly and cost effective.

2. Attractants: ldentify a range of suitable attractants that enable reliable data collection.

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

4. Mob Size: Identify limitations to mob size for effective data collection.

5. Raceway design: Identify and demonstrate the raceway design that achieves effective data
capture and minimises damage to pasture, gateways or laneways.

6. Economic analysis: undertake a basic cost benefit analysis of using PMM to link calves to dam.

7. Producer guidelines: Using the critical success factors identified in the demonstration, develop 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
information, with confidence in its accuracy comparable to manual data collection.

3 Methodology

3.1 Site selection, timing and sequence of events

3.1.1 Site selection

Site selection was based on the following factors:

e Desire of producer to participate

Availability of appropriate recording location (i.e. available waterpoints, paddock size etc.)
Time of calving

Age of calves at tagging

e Current pedigree recording practices (particularly for comparison with PMM results)

e Herd/mob size

e Seasonal conditions with emphasis on feed availability and risk of pugging.
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3.1.2 Sequence of events and site utilisation

Table 1 - Site information and sequence 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 1— Initial testing of equipment  |Visual matching when Single raceway in laneway| Sapien PedigreeScan 46 27 Days
2015 Yeodene, [layout and ability to achieve tagging post marking. between paddocks. Cattle 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 matching when Expanded sheep design — |Sapien PedigreeScan 15 40 Days
Summer (Irrewarra, [layout and confirmation of  tagging at birth single raceway with water Recording
2015 Vic recording accuracy as attractant
Calves 2-4
months old
Autumn  Site 2 - Refinement of equipment Visual matching when Expanded sheep design — |Sapien PedigreeScan 16 60 Days
2016 Irrewarra, [layout and confirmation of |tagging at birth single raceway with water [Tru-Test XR3000 with Alflex Recording
Vic recording accuracy over as attractant panel and flexible antenna
different lengths of time Calves 0-2
months old
Summer/ [Site 3 — Refinement of equipment Visual matching when Expanded sheep design — [Tru-Test XR3000 with Tru- 30 30 Days
Autumn  Birregurra, [layout and testing of water asftagging post marking. single raceway with water [Test XRP2 (sheep) panel Recording
2016 Vic attractant under different No pedigree information [as attractant reader
seasonal conditions was previously recorded Calves 1-2
at this site months old
Spring/  Site 4 — Refinement of equipment No matching at this Multiple single race ways [Tru-Test XR3000 with Tru- 246 28 days
Summer [Beeac, Vic |layout, testing of system with [property at water trough based on [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
Calves 3-6
months old
Autumn/ |Site 5 — Refinement of equipment Visual matching when Expanded sheep design — [Tru-Test XR3000 with Tru- 30 17 Days of
Winter  |Irrewarra, [layout and testing of various [tagging post marking single raceway with Test XRP2 (sheep) panel Attempted*
2017 Vic attractants No pedigree information |[silage/ hay and lick blocks [reader and Alflex panel on Recording
was previously recorded [as attractant second system
at this site Calves 3-5
Testing two attractants in months old
one season
Summer/ [Site 5—- Refinement of equipment Visual matching when Expanded sheep design — [Tru-Test XR3000 with Tru- 30 20 Days of
Autumn |lrrewarra, [layout tagging post marking single raceway with water [Test XRP2 (sheep) panel recording
2018 Vic No pedigree information |as attractant reader and Alflex panel over 2-
was previously recorded month
at this site period
Calves 2-3
months old

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

The measurements to be undertaken during this demonstration were as follows —

e Physical/visual matching of cows to calves where practical and appropriate
e Recording of tags as read through the PMM setup
e Interpretation of results using Pedigree Matrix Software

Note: Statistical analysis of results was not undertaken given that this EPDS was simply investigating
the adaptation of the concept for cattle, rather than proving its accuracy. Accuracy of the Pedigree
Matrix software for sheep has been extensively researched, including, most recently, comparisons
with DNA testing as undertaken by Kemmis et al (2016).

3.2.1 Data analysis using pedigree matrix software

Data analysis for the matching of progeny to dam was undertaken using “Pedigree Matrix” software,
developed by the Sheep CRC. The software is designed to predict associations between ewes and
lambs, and the reliability of those associations, using the 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 a given ewe; a reliability score is calculated for the association. Figure 3 shows the flow of
information through the Pedigree Matrix software, from the lists of ewes and lambs, the recorded
data and the results. Table 2 describes the 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
Table 2 — Reliability scores assigned by the software and its 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 - Isthe progeny possibly a
investigation twin? Hence the lower
number of matches and
reliability.
- Isit because the progeny
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 Site specific methodology
3.3.1 Site 1, Yeodene, Victoria — Spring 2015

Site 1 was located at Yoedene, South East of Colac.

Group members planned the set-up of PMM equipment at Site 1, with cows and calves “trained” to
walk through the single file entrance. To construct the systems, Achieve Ag Solutions purchased a
set of heavy-duty portable cattle yard panels (used throughout the project) and in consultation with
the producers involved, constructed a timber panel onto which the panel reader was mounted. The
photos below show the group planning the set up at the Site 1, as well as the various stages of
construction.

Equipment was set up in a laneway system, and cattle were moved through the system as part of the
normal rotational grazing movements of the property

Figure 5 - Using the existing yards in combination with portable panels to produce a narrow entrance at Sitel

Page 13 of 62



Final Report — Pedigree MatchMaker for Beef

Figure 6 - The timber section of fence with Sapien Technology PedigreeScan panel reader in place at site 1

No pedigree recording or management tags had been used at Site 1 prior to the demonstration. For
this reason, it was necessary to tag all cows and calves with both visual and National Livestock
Identification System (NLIS) Radio Frequency ldentification (RFID) tags. Calves were then matched
to cows during the tagging process by observing which cow each calf interacted with after it was
released from the marking race. The matched cow and calf tag data was further cross-checked
through visual examination of management tags when animals were at rest and grazing in the

paddock.

Figure 7 — Example of cow and calf used for visual matching

Unfortunately, not all cows and calves were accurately matched through either physical matching in
the yards, or through visual matching in the paddock. Only 23 (of the 46) were matched confidently.
Those that were verified however, provided a high level of confidence as reference data for
assessing the accuracy of PMM achieved 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 undertaken at Site 1 using a Sapien Technology PedigreeScan panel reader. This
reader was originally designed for use in sheep PMM and has been a popular panel in sheep
enterprises in recent years. Success with cattle would allow properties who also run sheep to make
further use of what is otherwise a single-use item. This reader is a battery powered unit and it
successfully and consistently recorded data from day 1 until the conclusion of the trial.

3.3.2 Site 2, Irrewarra, Victoria - Spring 2015

Site 2 was located at Irrewarra, North East of Colac.

All calves on Site 2 were tagged at birth and matched to the 15 cows by visual conformation and
were trained to walk through the system to water prior to the demonstration. The construction of

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

Figure 8 - Laying out the timber ready to construct a timber panel to match the portable cattle panels at site 2

Temporary electric fencing was used at this site to fence off the water point, with just the single file
entrance allowing access. This was constructed as a staged process so that stock would become
familiar with the setup. Initially the entrance was wide and was narrowed to allow single file once
cattle were travelling through comfortably.

Figure 9 — Site 2 starting set up with 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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Figure 10 - Initial entrance set up in line with existing cattle track to water to encourage natural interaction with panels at
Site 2

Water
“ Trough

—-_ Electric Fencing

Figure 11 - Diagram of entrance set up with electric fencing around water trough

Once cows and calves were trained at Site 2, the reader and associated hardware was installed,
consisting of an Allflex reader using Sapien Technology “flexible antenna” and a Trutest XR3000
indicator as a data logger. A solar panel and a 60-amp hour battery were used to power the unit.
The setup required a cable linking to the two separate antenna panels (one on either side of the
race) to run over the top of the entrance, which was attached a piece of timber to avoid damage.

3.3.3 Site 2, Irrewarra, Victoria — Autumn 2016
Fifteen cow and calf units were utilised at this site.

The equipment, including the timber and the steel entry panels and temporary electric fencing to
enclose the area, remained in place from the previous spring recording period and was used for the
autumn calving mob. Water was again used as the attractant. Prior to calving, the mob was moved
onto the demonstration paddock, allowing time for stock to become familiar with the equipment.

Pedigree associations for the autumn 2016 drop calves commenced during the calving period, unlike

the previous spring drop calves which were recorded after calving. Pedigree associations for the
autumn cows and calves was recorded using with the Sapien Technology PedigreeScan panel reader.
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3.3.4 Site 3, Birregurra, Victoria — Autumn 2016

Site 3 was located at Birregurra, Victoria and used 30 cows with calves at foot.

Traditionally, this producer recorded pedigree by matching cows to calves in the paddock and again
at calf marking.

The equipment set up was similar to Site 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 as site 2. The Colac
BetterBeef group visited Site 3 and all group members inspecting and provided suggestions to
refinement the system.

Figure 12 - Colac BetterBeef members at Site 3, witnessing cows travelling through the system

3.3.5 Site 4, Beeac, Victoria — Spring/Summer 2016

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

Calves ranged in age from 10 to 24 weeks of age at the start of recording. The herd followed a 5 -7
day rotational cell grazing system.

The recording period was originally scheduled to last 3-4 weeks; however, this required some
flexibility due to the management strategies being implemented on the property. As such, data
recording was undertaken intermittently over a three-month period.

PMM equipment was setup at waterpoints in a way that would allow multiple paddocks to be grazed
using a single PMM setup. Equipment consisted of a Tru-Test XRP2 with a sheep panel powered by a
solar panel. This set up was used at three different locations on Site 4. Figure 13 indicates the
equipment setup used in a cell grazing 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 Fencing

PMM Entry Panel Setup

Figure 13 - PMM setup design used at Site 4 to accommodate cell grazing rotations

This design (Figure 13) allowed paddocks one, four, five and six to be grazed in rotation without
requiring any movement of equipment. Paddocks two and three could be grazed by rearranging
equipment and temporary electric fencing.

At one of the recording locations, a second single file entrance was erected to allow greater animal
flows through in hot weather and to test the concept of multiple entrances. No reader was attached
to the second entrance which did have an impact upon rates of tag reading.

3.3.6 Site 5, Irrewarra Victoria, Autumn/Winter 2017

Equipment setup used at Site 5 was the same as previously used at Site 2 and Site 3, utilising
temporary electric fencing and portable cattle yard panels to create a single file entrance. At this
site, however, water was not used as an attractant as it was deemed unlikely to entice cattle to the
same extent in winter.

The alternative attractants were hay/silage in one area and salt/molasses blocks in a separate area.
All cattle had been exposed to and were accustomed to both salt/molasses blocks and hay/silage,
over a period of 3 months in the lead up to the recording period.

Hay and silage were fed using hay rings in a fenced off area, and a second area was fenced off for lick
blocks. Single file entrances were created on the 22" of August, with the attractants in place.
Temporary electric fencing and reading equipment was installed 7 days later. This timing allowed
the animals to investigate the panels that formed the single file entrances and locate the attractants.
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Figure 14 - 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 is located between
the two PMM areas

Figure 15 - Lick blocks used as an alternative attractant

3.3.7 Site5, Irrewarra — Autumn 2017

The final setup utilised at Site 5 was designed to test water as the primary attractant once more,
under green feed conditions.

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

An Allflex panel reader was used, with a Trutest XR3000 indicator employed as the data logger. A
large solar panel was utilised to provide enough power to maintain the 60-amp hour battery.

3.4 Timing of events and project delivery

The project experienced consistent delays in relation to expected timeframes for the activities
outlined in the project plan. However, where possible, sites were operated in quick succession to
avoid conditions not conducive to demonstrating PMM. Timing changes were almost entirely
determined by weather and seasonal conditions. Despite adjusting timelines, the project team
ensured there was no impact on project outcomes.
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3.5

Communication and Extension

Fourteen farm walks were conducted with members of the Colac BetterBeef group across the
different sites throughout the project. The demonstration became a focus for the group, with at
least one BetterBeef meetings conducted at sites 1, 2, 3 and 5. These meetings provided a chance
for the wider members to assist with site setup and/or to discuss progress, issues and results.
Results were also extended where ever possible, including Hamilton’s “Sheepvention” field days.
Additionally, there an open field day at Site 6 near the completion of the project.

3.6

KASAA change

Knowledge, Attitude, Skills, Aspirations and Adoption

The group members participated in a pre and post Knowledge, Attitude, Skills, Aspirations, Adoption
(KASAA) surveys to assess KASAA changes as a result of participating in the demonstration.

ADOPT workshop

Upon completion of all site monitoring the group members were taken through the Adoption and
Diffusion Outcome Prediction Tool (ADOPT) process to assess the likely uptake of PPM in commercial
beef enterprises.

4 Results

4.1

Site 1, Yeodene, Vic — Spring 2015

The reliability score assigned by the software estimates the accuracy of the cow and calf matching
(Figure 3, Table 2). All reliability scores (1-4) were included at Site 1 to assess cow calf associations,
as this was the first trial of PMM equipment and the first analysis of data. However, this was the only
site that reliability score 4s were included, as they were subsequently considered too inaccurate.
Sixty-five percent of cows and calves were correctly matched with a reliability scores 2-4 and no
matches received a reliability score of 1 (Table 3).

Table 3 - Site 1 PMM recording results, including 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 another four cow-calf units matched
using PMM, which could not be verified, due to insufficient visual identification.

4.2

Data recording was successful cross checked at this site utilising accurate and comprehensive

Site 2, Irrewarra, Vic - Spring 2015

records kept routinely by the producers. All cattle on this property were identified with both EID
and management tags and calves matched to dams at birth.

Over the 40 day recording period, 10 of the 15 cows with calves were successfully matched with very
good reliability (Table 4). Two calves achieved a high level of reliability matched to the same cow,
which was not believed to be the mother of either calf. The same cow was not matched to her own
calf. This result possibly indicates some fostering or “babysitting” taking place, with calves regularly
following other cows.

Table 4 - Site 2 Spring 2015 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 ) 3 through through using captured | recording
PMM PMM PMM through
(if known) PMM
6 4 2 3 2 10
BB ow [ 27% | 3% 20% 13% 67% 5741 | 40days

Two different readers were utilised at this site, with the PedigreeScan reader once again being
utilised, as well as an Allflex reader matched to a Sapien Technology flexible antenna. Both readers
were tested with a “dummy tag” to measure read range within the single file entrance. Both readers
can read the full width of the single file entrance, and from a height of 200mm through to 1500mm.
There was no discernible change to the average daily read rate of approximately 140 reads per day

recorded, despite the change of readers.
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4.3

Site 2, Irrewarra, Victoria — Autumn 2016

The PMM results based on either 15, 30 or 60 days of data recording for Site 2 are included below

(Table 5).
Table 5 -Site 2 2016 PMM vs visual recording- comparison over time
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 ) 3 through through using captured | recording
PMM PMM PMM through
(if known) PMM
16 16 3 1 5 7 1 9 1356 15 days
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 cows listed as being incorrectly matched to calves (*) have either swapped
calves, or they were recorded incorrectly at birth. Both visual IDs are very similar with a high chance
of incorrect recording. After further investigation undertaken by the producer hosts, the calf which
remained unmatched after 30 days, was one which had been assisted 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 scanner until day 35, despite 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 set. Without DNA testing it is impossible to
know for sure whether the two calves recorded against the incorrect cows, were in fact an error in
the visual recording system, or within the PMM system.

4.4

Data collection at Site 3 was marred with issues. While cows were willing to walk through the

Site 3, Birregurra, Vic — Summer/Autumn 2016

system, the site proved more challenging when it came to calves. The calves were 1-3 months of
age, similar to other sites, however there was a much higher incidence of “babysitting” with large
groups of calves remaining with a single cow 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 behaviours were 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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Table 6 - Site 3 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 ’ 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 includes 1163 records which were lost due to equipment failure
4.5 Site 4, Beeac, Vic — Spring 2016

Of the 246 cows and 246 calves grazing within the system, all cows were recorded using PMM,
however only 209 calves where recorded through the system. This indicated either a reluctance to

travel through the system, or the ineffectiveness of attractant (water) for calves.

Table 7 - Site 4 PMM recording Results

PMM Reliability Number of Total
Scores allocated to Number of incorrect Matches number
Cows | Calves | matches recorded animals not matches of Duration
in in matched recorded reco-rded records | of PMM
mob | mob 1 ) 3 through through Pul\jlllr\‘llg* captured | recording
PMM PMM through
(if known) PMM
246 246 12 >4 o1 89 N/A 157 15,321 28 days
41% | 27% | 11% 36% 64%

*Note that with no cross-reference data available for the matches at this site, results are reported as
matches only, as opposed to “correct matches” at all other sites.

Thirty-seven (or 15%) of the calves didn’t pass a reader and of the remaining 89 calves that were not
considered successfully matched, 52 reached a reliability score 4 (Table 7).

There were several periods when high numbers of cows and calves were moving past the PMM
equipment. However, there were also times, such as between 19/2 and 18/3 (Figure 16), when very
few animals were being detected by the EID scanner and no records were collected.
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Figure 16 — Number of EID reads at Site 4, spring 2016. (Graph produced by the Sapien PedigreeScan RFID Reader)
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4.6

Site 5, Irrewarra, Vic — Autumn/Winter 2017

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

Table 8 - 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 ) 3 through through using captured | recording
PMM PMM PMM through
(if known) PMM
0 0 0 30 0 0
30 30 - 1247 17 days
0% 0% 0% 100% 0% 0%
4.7 Site 5- Summer/Autumn - 2018
Only 129 records were achieved in total across the 3-week recording period at Site 5-
summer/autumn 2018, with no successful, reliable matches achieved.
Table 9 - 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 » 3 through through using captured | recording
PMM PMM PMM through
(if known) PMM
0 0 0 30 0 0
30 30 5 129 20 days
0% 0% 0% 100% 0% 0%

4.8 Communication and Extension

Fourteen farm walks were undertaken with the members of the Colac BetterBeef group and an open
field day (with a fact sheet provided - Error! Reference source not found.was conducted towards
the end of the project, presenting final results. A PPM display was also included in the Agriculture
Victoria marquee at Sheepvention field days.
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Table 10 — Communication and extension activities

Type of communication and Number Audience

extension

Field walks 14 (approx. 2 per site) Colac BetterBeef group
Interim fact sheet 1 Producers in attendance at

Sheepvention 2016, Hamilton Vic
(Appendix 3)

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
(Appendix 2)

As the demonstration concludes, the project team is keen to further communicate results through
Agriculture Victoria channels, including the Beef and Sheep Networks Newsflash, social media and by
promoting the project factsheet on the Farming Systems Demonstration webpage. Additional
options to present at conferences and forums will be sort where applicable.

4.9 ADOPT model results

The Adoption and Diffusion Outcome Prediction Tool (ADOPT) (Kuehne et al, 2017), was used at the
final project workshop to predict the likely extent and time for adoption of PMM in commercial beef
enterprises in Victoria with a herd size of at least 100 breeders. The model predicted a peak adoption
level of 94% could be reached in 16 years. It identified 26% adoption in 5 years, 76% adoption in 10
years and 50% of peak adoption in 6.8 years. The ADOPT model also identified that if the technology
were more easily trialable, peak adoption could be reached at 14.3 years. These were optimistic
results and may reflect the groups enthusiasm towards the innovation.

Adoption Level

0 10 20 30 40
TIME TO NEAR-PEAK ADOPTION [ hrhrnrprresiy
LEVEL
(years) 16 vearsl

0 20 40 60 80 10¢
PEAK ADOPTION LEVEL
(percent %)

94 %

Figure 17 — adoption of Pedigree Mach maker in beef according the ADOPT modelling

Page 26 of 62



Final Report — Pedigree MatchMaker for Beef

Adoption level S-Curve
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Figure 18 — s curve showing the step up in in peak adoption if the technology is easily trialable.

4.10 Knowledge, Attitude, Skills, Aspirations and Adoption

A pre and post evaluation survey was completed by members of the Colac BetterBeef Group. The
evaluation measured changes in knowledge, attitude, skills, aspirations and adoption (KASA) for four
parameters;

e Use of PMM systems for a commercial beef herd,

e Use of a panel reader to identify and record individual cattle identification,

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

e Recording maternal pedigree information
Figure 19 shows that producers’ knowledge relating to recording maternal pedigree information
increased by 20%. This is likely to have led to the 11% increase in the group’s aspirations to record
pedigree information. The use of a panel reader to identify and record individual cattle ID had the
biggest percentage increase in all areas of the KASAA (47%).

The use of electronic tags for individual identification and management had the lowest change
across all KASAA areas. This can be attributed to the mandatory use of EID electronic tags for cattle
in Victoria since 2002, and producers were already using electronic tags for animal management
benefits.

Ultimately an increase in KASAA for PMM systems for a commercial beef herd was the desired
outcome of the demonstration. There was a small increase in the skills and aspirations amongst the
group, however the PMM technology collects specific pedigree data and without a clear pathway for
using the data, producers are unlikely to invest in the technology. The increased knowledge across
all parameters was a positive outcome of the demonstration.
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Adoption
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Figure 19 — knowledge, attitude, skill, aspirations and adoption percentage change graphs

Table 11 details a sample of responses to surveys after events held throughout the EPDS and Table

12 provides additional comments from the KASSA survey. Some members indicated a benefit of

using PMM whilst others suggested some form pedigree recording and better record keeping in

general would lead to herd improvements.

Table 11 — Examples of responses to evaluation surveys

a result of attending today?

Question | Response
Respondent 1
Do you plan to make changes on-farmas |e Yes

If “YES”, briefly describe the planned
changes:

e “How to setup part of the farm to be able to do the
program (PPM)”

What benefits do you expect from the
changes?

e “I.D. what breeders to keep and improve the herd”
e “Increase beef production”

Respondent 2

Do you plan to make changes on-farm
as a result of attending today?

e Yes

If “YES”, briefly describe the planned
changes:

e “Investin a panel reader”

What benefits do you expect from the
changes?

e “Better record keeping”

Table 12 — Samples of KASAA survey responses

Question Response
Objective 1 recording maternal “What are the cattle to keep for improved productivity
pedigree gains”

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

Objective 4 use of PMM system for a
commercial beef herd

“In respect to safety, saving time in matching and calf
performance”
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What specific benefits can you see for
your beef enterprise arising from the
use of PMM system?

5 Discussion

5.1 Producer Sites

5.1.1 Site 1, Yeodene, Victoria — Spring 2015

As the first site for this demonstration, the main discoveries centred around approaches to move
stock through the system. While this is a similar requirement to sheep applications of PMM, the aim
was to position the setup in a location that would capture cattle movements between paddocks.

It was planned that cows were trained to walk through the single file PMM system prior to calving to
help achieve high rates of data collection. However, there was much to learn about effective set up
and methods of training cows, which resulted in a delayed start to recording. Instead, cows were
trained to walk through the set-up after calving, with calves at foot.

Due to this initial setback, it was not surprising that the PMM equipment did not provide the volume
of records required to achieve a high level of accuracy for this site, and 26% of calves remaining
unmatched. However, it did prove that the concept could work, with 52% cows and calves matched
successfully.

The Sapien PedigreeScan panel reader had not previously been used for cattle, yet successfully
recorded both cow and calf tags, despite physical height differences. Sufficient data was captured to
produce pedigree matches across subsequent sites and locations. Its low power usage made it user
friendly and reliable.

The lack of historical pedigree recording on this property presented another challenge, requiring this
to be undertaken for the first time. Unfortunately, the visual conformation of cow/calf matches was
not 100% accurate for this trial site and limited the ability to confirm matches made by the PMM
system.

As an initial learning platform, the site played a significant role for establishing the basic
requirements for PMM that would be implement throughout the project.

The hosts developed a greater appreciation for the use of pedigree information, regardless of the
method of recording. They recognised the benefits of recording performance information against
individual animals using RFID tags, rather than simply applying tags immediately prior to sale as they
had the past. This was a positive outcome from their involvement in the demonstration.

5.1.2 Site 2, Irrewarra, Victoria — Spring 2015

Site 2 demonstrated that it was possible to train cows and calves to walk through the single file
entrance using an effective attractant. It also demonstrated that data recording can successfully
match cows to their calves. While the numbers in the mob at Site 2 were relatively small (15 cows
with calves at foot), it was important to ground truth the PMM concept, where reliable visual
cow/calf associations had been collected and provided confidence in the system.
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Figure 20 —site 2 - cattle entering the single file entrance

Water was an effective attractant under the dry pasture conditions of Site 2, and all animals in the
mob were recorded through the system. This was the first time that temporary electric fencing was
used to enclose the area around the trough, creating the single file entrance.

The construction of temporary fence panels from treated pine timber on this site and was one of the
more significant developments for the practical and cost-effective implementation of the concept.
These panels were lighter to handle and easier to work with due to the flexibility they offer in layout.
Furthermore, they cost approximately one third the price of the metal panels used previously in the
project. Construction details can be found in the recommendations section of this report.

Unfortunately, cattle rubbing on the fence panels caused the entrance to widen and damaged the
link cable. A more rigid attachment of the overhead piece of timber and better anchored fence
panels prevented this from occurring at subsequent sites. A PedigreeScan panel reader was used at
Site 1 for the remainder of the recording period.

The Sapien Technology PedigreeScan panel proved again to be user-friendly, with very low power
usage and simple Plug and Play design. A single 80-amp hour battery was used throughout the
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recording period, with only one charge required in the final days. It was also found by the hosts to
be easy to monitor with the simple display screen indicating the number of reads recorded.

Figure 21 - Site2 2015 - calf travelling past the Sapien Technology PedigreeScan panel reader demonstrating the height of
recording for calves

Figure 22 - Site 2 2015 - cow travelling pass the Sapien Technology PedigreeScan panel reader demonstrating the height of
recording for cows

The change of reader midway through the recording provided an opportunity to compare the Allflex
and the PedigreeScan readers. The read range of the Allflex panel data capture matched the Sapien
flexible antenna and was equivalent to the PedigreeScan panel with similar read range and average
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daily read rates. The power usage however, was considerably higher and the 80-amp hour battery
used previously and the PedigreeScan reader relied heavily on solar panels to keep up with the
power demands of the Allflex reader. While effective, the solar panels add an extra level of
complexity and cost to the setup plus more potential issues. These issues can be as simple as having
wiring indivertibly accessible to calves leading to chewed cables, a disconnected solar panel and
dead batteries.

Figure 23 - Site 2 2015 - Chris Blore (Agriculture Victoria) applying the finishing touches to equipment installation, including
solar panel to maintain charge during use of Allflex reader.

With regular stock movement through the setup, this site demonstrated that it was possible to
record the pedigree of most calves through the use of PMM to a reliability level of 1, 2 or 3.
However, it showed that some animals present themselves to the system infrequently, in a
disorderly fashion, or not at all, as 26% of calves were unmatched. The site also demonstrated that
calves can be matched incorrectly, as in one instance, two calves were matched to the same cow,
despite neither calf belonging to her. This was always a concern to the group, given the propensity
of cattle to “babysit” other calves. Often referred to as the “Aunty Cows”, the group felt this was a
potential limitation of the system, with calves following another cow.

Generally, the results from this site were encouraging because they demonstrated that it was
possible to match cows and calves using PMM. The group felt that with further refinement the
percentage of animas matched accurately should increase.

5.1.3 Site 2, Irrewarra, Victoria - Autumn 2016

Site 2 Summer/Autumn 2016 provided evidence that it was possible to: (1) get cows and calves
accustomed to walking through the single file entrance of PMM, and (2) record all animals within a
60-day period, and most within 30 days, which is more commercially realistic.

To establish the length of time required to accurately match cows and calves, the system was run for
60 days. In this case, the extended period of monitoring led to 100% cow/calf pairing. One calf took
35 days before it walked through the system. Upon investigation, it was revealed that this calf had
been assisted at birth and the host observed that it was often not travelling the paddock with the
rest of the animals. Its traumatic birth had presumably taken a toll on the calf and its behaviour was
affected for a prolonged period. It is worth noting, that there were visually no indications that this
calf was any different to others in the paddock.
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The second issue drawing attention from the group, was that two cows appeared to swap calves at
some point during the testing of the PMM system. Both cow/calf units were accurately matched
according to PMM, yet their recording was the reverse in the property’s herd book. There are two
distinct possibilities for this scenario. The first, is that the cows swapped calves at some point, which
is quite possible as fostering of calves is known to happen. The second possibility is that the calf
details were recorded incorrectly in the herd book at calving.

The visual numbering system used on the property involves the cow and calf carrying the same tag
number, with the year-colour of the tag providing the differentiation. The two numbers in question,
in this instance were 3101 and 310. There is a potential for human error to have occurred in the
recording of these animals, although the hosts believed this is unlikely, given that the number is
written on the tag as it is applied to the calf.

A DNA test is the only method to determine the correct match in this case. The case also raised the
qguestion of the most important traits for the enterprise and how detrimental a result like this could
be. If it were a stud or commercial operation wanting to apply selection pressure on specific traits,
the impact could be considerable. If, however it was applying selection pressure on the cows based
upon a composite trait (such as kilograms of calf weaned), the impact is lessened. A trait such as
kilograms of calf weaned considers more than just the genetic growth of the calf, including the cows
milking ability as well. Based on this, the cow that milks well throughout lactation will still provide a
gain, even if it wasn’t her calf that she rears.

At this site, 94% of cows were matched to the calves they were rearing after 30 days of recording.
The calf that was not matched initially, was subsequently matched in the next 30-day period, once it
had recovered from its traumatic birth.

This site demonstrated that it was possible to record all animals within a 60-day period, but more
practically, 30 days was enough for most animals.

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

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

5.1.4 Site 3 Birregurra, Victoria - Summer/Autumn 2016

Site 3 presented some challenges and frustrations in comparison to previous sites. The difference in
seasonal conditions meant that cattle were now grazing lush, green grass, with a noticeable
reduction in the attractiveness of water available in a trough. This was identified as a significant
challenge for PMM in beef herds, particularly for autumn calving herds, which would encounter
these circumstances in most years.

Data analysis supported the group’s visual observations, that random cattle flowed through the
system without the desired cow/calf associations. No confirmed matches were recorded. Some
cows travelled through the system to the trough, however calves were observed comfortably
remaining in other areas of the paddock with other cows. This “babysitting” affect was always a
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. The height of the
trough and soft, pugged ground around it made it difficult for calves to drink (Figure 24) however,

Page 34 of 62



Final Report — Pedigree MatchMaker for Beef

this had not 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 trough height, or pasture conditions had
the greatest influence, could not be determined, as the observations around trough height occurred
towards the end of the recording period.

Figure 24 - Photo showing trough height at site 3

Other group members recognised that trough heights on their properties had been determined to
prevent cows accessing and standing in them and not to allow calf access for drinking. The
progressive eroding of soil around troughs exacerbates this problem. Most group members
identified that many troughs across their properties presented the same potential issue.

The implications of this finding may be more wide-ranging than in the context of this project. It has
been clearly demonstrated at previous sites that calves will follow their mother to water even in
winter/spring and 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 upon their performance through subclinical dehydration. The impact may only be minor due
to the age of the calves and the fact that most of their needs are being met by milk from the cow,
however, it is still worthy of consideration. It is of greater risk for spring calving herds, whose calves
experience a higher water requirement earlier in life due to changing pasture and climatic
conditions.

Other complications on this site include the failure of a panel reader which was a prototype of the
now commercially available PedigreeScan reader from Sapien Technology. The reader had been
used extensively without incident in both this project and 10 sheep PMM projects/activities over the
previous two years. On one occasion, the Bluetooth module failed to connect to allow download. It
was later found that the reader had stopped reading entirely and that moisture had entered the
internal components of the reader, compromising all functionality and destroying the data captured
during the first two weeks of recording. This was not a problem that has been experienced with this
type of reader before and is believed to be an isolated incidence.

In summary, the vastly different seasonal conditions to the previous recording period, with abundant
water and green feed throughout the paddock, made encouraging cows and calves through the
system challenging. There were also problems with equipment, highlighting the need for regular
data downloading.
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5.1.5 Site 4, Beeac, Victoria — Spring/Summer 2016

Site 4 presented an opportunity to test PMM with larger numbers of cattle - 246 cows with calves at
foot. The ability to achieve adequate flow through a PMM system with large animal numbers had
been well established in sheep, however, there it was unproven with cattle.

A cell grazing system with 15 paddocks was used. Figure 15 shows the peaks and troughs in
recording. This included extended periods when cattle were moved to other paddocks and the use
of PMM was not possible. The large peak towards the end of the recording period was achieved
when all equipment was relocated and cattle flow to water could be isolated to a single entrance.

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

e Very wet paddock conditions restricting access, until late October. It was determined
that setting up would cause significant damage through pugging. It was also likely that
accuracy would have been affected by reduced movement of cattle to and from water
troughs during the wet conditions.

e Extremely high pasture growth rates influencing paddock selection in the spring. The
paddocks requiring grazing were unsuitable for testing PMM due to multiple water
points, or waterpoints in unfavourable location. The more appropriate paddock was not
ready to be grazed until later in the season.

e Pink eye developed in calves, causing cattle to be moved for treatment and delaying
rotation to the selected paddock.

Site 4 required additional timber panels to create a second entrance, and more extensive electric
fencing to direct stock through the entrances. The complexity of rotational grazing and both wet
and hot conditions required a more complex setup. These new developments would be used in
future designs, particularly the temporary electric fencing systems.

There was also a two-month delay in receiving the tag number files from the farm manager, who did
not normally download or use the information. The manager requested assistance to access the file,
which led to an unexpected outcome for the demonstration- NLIS database training. A training
session was provided to the group by Achieve Ag Solutions staff after finding the NLIS database
access was a common issue.

The wet conditions and rotational grazing proved challenging and three different locations trialed to
ensure effective data capture. With time (to allow paddocks to dry out) and planning, the issues
were overcome.

Figure 25 - Site 4 PMM setup Site 2017 - evidence of cattle traffic through the single file entrance and up to the trough
located within the fenced off area
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Figure 27 - Site 4 2017 - small amount of pugging in the entrance following rain

Page 37 of 62



Final Report — Pedigree MatchMaker for Beef

Figure 28 Site 4 2017 - 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 water. As a precaution, a spare trough was located
outside the fenced area to allow the host producer to increase access to water at any point. An
additional entry point into the fenced area was also constructed but did not contain a second reader
due to issues with interference caused when two readers are within proximity. This limitation can
be overcome by synchronising the readers to ensure they operate a fraction of a second apart and
don’t compete. Only some readers in their standard form are capable of this function, and generally
not on-farm readers. Saleyards and abattoirs rely on this functionality using more expensive
commercial readers to operate effectively.

There were four days when the hosts decided to offer the additional water source to cattle and the
remainder of the time cows and calves relied on one trough within the fenced area.

The cattle adapted quickly to the set up and once again, temporary electric fencing was used to
fence off a large area including the 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 the methodology, placing the setup within the centre of the wagon wheel
paddock design allowed the PMM system to be used for multiple paddocks. While the recording
period wasn’t continuous, it was achieved easily over the course of multiple rotations through
paddocks in the area.

The property had not previously recorded pedigree information owing to the scale of the operation
and the labour it would require. The result of 64% of calves matched to cows through the PMM
system provided evidence to the host that it was possible to apply some level of selection pressure,
which had not previously been available. With further refinement of the system, the result could be
improved considerably given that 75% of calves that travelling through the system were matched
with a reliability of 1,2 or 3.

In summary, this site reinforces that the first challenge to PMM is to get animals travelling through
the system, and the second is to achieve enough records of cow/calf units to provide confidence in
the result. The number of animals recorded at least once through the system was 442 of a possible
492 (89.8%) (Figure 16). While not all cows and calves were matched successfully, the site
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demonstrated that large numbers of animals can be recorded if there is an appropriate attractant to
provide the incentive required.

5.1.6 Site 5, Irrewarra Victoria, Autumn/Winter 2017

Site 5 in Autumn/Winter of 2017 provided the greatest challenges of the whole project. The aim
was to test hay/silage and lick blocks as alternative attractants to water, and enable better 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 calves, particularly as
conditions worsened across the site with wet weather and pugging. The lick blocks provided no
incentive whatsoever, despite consumption of the blocks being observed in the lead up to fencing
off the area.

Recording was delayed by a month due to the timing of calving, very wet site conditions and delayed
application of RFID tags to calves. The calves were 10 — 16 weeks old at the start of recording.

Notable at this site, was how quickly paddock conditions deteriorated through the winter recording
period, following double the average rainfall for April (Table 13). Cattle tended to mill around the
gateway and fenced off area waiting for more hay or silage, which exacerbated the situation. The
wet conditions led to severe pugging within a two-week period, to the point that cattle had to be
moved to another paddock. This ended PMM recording.

Table 13 - Rainfall data for Colac 2017, Bureau of Meteorology (BOM) site 90022

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

Total 434 22,6 23.2 105.2 474 134 66.2 646 904 356 83.4 22.6
2017

Mean 36.9 309 296 444 489 563 675 716 59.4 583 47.9 36.3
Median 26.8 23 241 31.6 483 555 712 647 576 446 49.6 31.2

(BOM, 2019)

The result of no confirmed cow/calf matches was disappointing, however, there were considerable
learning opportunities.

The lick blocks were not successful in attracting cattle to walk past the PMM equipment, despite
activity around the blocks immediately prior to fencing off the area, and cattle didn’t enter the
fenced off area at all. As feed on offer reduced across the paddock, it could be noted that the area
inside the lick block location was ungrazed (Figure 29).
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Figure 29 - Obvious lack of traffic and grazing within the area containing lick blocks

Hay and silage on the other hand, proved 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 excessive grazing
and trampling of the corner of the paddock nearest the gate.

Figure 30 - Traffic was concentrated around the gate, anticipating the arrival of hay.
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Figure 31 - It is possible to see the amount of stock movement around the entrance prior to fully closing off the fenced
areas.

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

Figure 32 - Severe pugging around the hay feeders. Even getting hay into position proved difficult.

The host producer was keen to persist and make the system work, however, the conditions
deteriorated to the point that was no choice but to move the cattle and abandon recording.
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Figure 33 - A large section of the paddock underwater, illustrating the extent of the waterlogging.

Figure 34 - 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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Figure 35 - Damage caused by concentrated cattle traffic in wet conditions at the site

Figure 36 shows the comparison in conditions at setup and three weeks later after conditions had
quickly deteriorated.

Figure 36 - 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 pugging, was implemented
early enough to mitigate significant long-term damage, and pasture recovered over the following
months (Figure 37).
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Figure 37 - Site 5 June 2018, the area of pasture damaged by pugging the previous year.

While the lack of data captured was disappointing, the site provided considerable learning
opportunities that shaped the final recommendations of the project. The most important
observations were:

e Recording during winter/spring is difficult due to wet conditions and should only be
undertaken where the season permits. For this reason, the PMM concept is
considered better suited to spring born calves, where recording will happen in the
summer months, with drier conditions.

e While alternative attractants may be useful, water was the best attractant tested.
Hay and silage were great additions to help attract more flow through the system,
however, the logistics are difficult, and it should only be used under dry conditions
where pugging will not be an issue. The suitability of hay as an attractant for calves is
guestionable.

e During planning for the project, it was proposed that crushed rock, or soil stabilising
products could reduce plugging. However, in this trial period, no amount of effort
could have overcome the pugging problems due to the vast area (2ha) that was
affected by cattle traffic.

e While the conditions experienced were certainly wet, they were not unusual for the
location 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 negative impact upon cattle grazing habits and resulted in severe pugging and
pasture damage, while all other paddocks were seemingly unaffected under similar
stocking rates.
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5.1.7 Site 5, Irrewarra — Summer/Autumn 2018

Site 5 in summer/autumn 2018 offered a final opportunity to test the system under green feed
conditions. A different paddock, and different cattle were used, compared to the 2017 site on the
same property. While the season was drier and offered much less risk of pugging, the lack of
moisture restricted pasture growth and the time available for grazing the paddock with PMM setup.

Despite dryer conditions, water provided little or no attraction, evidenced by very low numbers of
cows and calves detected by the system (Table 9). A small amount of hay was thrown into the area
on regular occasions to coax animals past the reader, however, this was observed to create
disorderly entry through the system, and very few calves followed their own mothers. These
observations were confirmed by PMM with only 191 animals recorded across the whole period, and
no cow/calf matches created.

Issues with the reader itself also contributed to low levels of animal detection. When testing the
range of a reader, it is critical that it be set up precisely. In this instance, clipping one more device
(XR3000 indicator charger) onto the same battery, halved the read range and resulted in poor read
rates.

Some animals were observed baulking at the entrance due to the beep produced by the panel
reader. While the volume is adjustable, the beep is still audible on low volume. The decision was
made to disconnect the beeper, resulting in an immediate reduction in baulking. Recording rates
subsequently increased, however it is not possible to differentiate between the beep influence and
the natural desensitisation to the whole setup over time.

Figure 38 - Disconnecting the beeper on Allflex panel reader

It was also observed, that not all ear tags were being read when cattle travelled through the
entrance, unlike other sites. It was discovered that the read range had shortened considerably, and
testing showed that charging the XR3000 indicator from the same deep cycle battery and the panel
reader was creating interference and reducing the read range by half. This was not discovered
during set up as the charging cable was the final item attached to the battery, which came after the
read range had been checked. Providing a second battery for the XR3000, supplemented by a small
solar panel, solved the issue and returned the system to a fully functioning read range.
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Some battery issues associated with using a standard panel reader (in this case Allflex), were
experienced over the initial 10 days of testing and the 80-amp hour deep cycle battery drained
completely. This was problematic, as it is not possible to recharge a deep cycle battery, once
completely flat, using a standard battery charger. For this reason, a battery monitoring device ($80)
was added to the setup to ensure that the battery was not reduced below 11.5 volts, which
protected the life and capacity of the battery. During periods of the demonstration when solar
panels were operating effectively, this had not been an issue.

Ultimately, the recording period for this final site was limited by low feed on offer. Cattle came into
the demonstration paddock for a 10-day period, however they were removed when feed became
limiting, half way through the recording period, to allow two weeks of growth. While this did allow
some pasture growth, the slow start to the season placed significant limitations on the time stock
could be held in a single paddock.

The experience at this final site reiterated the main constraints to the use of PMM in cattle. These
were feed conditions, including the grazing time available in a single paddock; general stock flow
through the system maintaining sufficient power to run the reader and data-capture equipment.

The most significant constraint, also observed at other sites, was a lack of stock movement through
the system and calves following cows. With each feed of hay, around 10 cows and 3 calves regularly
entered the fenced area and cows tended to rush through, without any regard for calves.

Figure 39 - 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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Figure 40 — Majority of cattle congregating outside the fenced area

It was obvious at this site that water was of no interest whatsoever, and cows opted to 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 water intake.

5.2 Economic analysis

There was a large variation across the group in estimated costs for recording pedigree by traditional
methods. Group members who were recording pedigree generally tagged calves at birth. While this
takes time, most felt it was a small impost as they were checking calving cows anyway.

Economic analysis was calculated using the cost of recording pedigree using PMM, allowing
producers to make their own comparison with their existing methods of recording.

Three alternative costings were calculated. Each amortises the cost of purchased equipment over 10
years and provides a breakdown of the cost per animal recorded based on various herd sizes. The
first costing is based on the equipment recommended for ease of use. This comes at a greater cost;
however, it does provide a greater 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
equipment cost; however, given solar panels are used, additional time has been allocated to
checking equipment.

The third costing is based on hiring the PedigreeScan panel reader, which currently costs $110 per
week, and using existing electric fencing equipment.

All scenarios use timber fence panels for the entrance, which can be constructed for $50 each,
compared to steel panels which cost $180 each.
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Table 14 - Costs of recording using PMM based on combinations of purchased and already owned equipment

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

Item already owned already owned
Temporary timber fence panels required - 6 @ $50 $300 $300 $300
Electric fencing equipment* S50
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
Purchased Equipment cost per year $402 $77 $47
Equipment hire cost per year $440
Set up time (hrs) 3 3 3
Set up cost at S35/hr $105 $105 $105
Amount of monitoring required (hrs) 3 5 3
Monitoring cost at $35/hr $105 $175 $105
Total labour cost per year $210 $280 $210
Total combined labour & equipment cost $612 $357 $697

Cost per animal based on the number of animals
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

* assumes there is an existing electric fence system to attach to

A 3:1 return on investment (ROI) in labour and equipment was assumed to justify the investment.

Table 15 shows the increase in carcass weight produced per cow per year required to deliver this 3:1

ROL.
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Table 15 - Increase in carcase weight required to deliver a 3:1 return on 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 per animal 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 (kg) 3.67 2.14 4.18
required to produce a 3:1 return on investment
in equipment and labour based on $5/kg carcass
weight

Increases in carcass weight of less than 5kg per cow per year were required under all options
presented above. The increase in growth rate required between calving and weaning was less than
3% (assuming weaning at 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. Any further cumulative improvements in performance are
additional ROI.

The two components to improving herd performance based upon cow selection are genetic
improvement, and generational improvement. Genetic improvement relates to the ongoing and
cumulative improvement achieved through selecting and 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 animals. To maintain stocking rate, while
applying generational selection, it is important that the animals removed are replaced with better
animals.

Knowing the pedigree of calves is valuable only if it is associated with good genetic or generational
decision making. The true value of recording pedigree using PMM is clearly influenced the actions
generated by knowledge of pedigree.

5.3 Overall findings & recommendations

The demonstration showed that there is huge variation in the ability of PMM for beef to accurately
match calves to their dams. Whilst it was possible to match cows and calves using PMM to achieve
reliability scores of 1,2 or 3 — there were also scenarios where no reliable data could be collected. It
also demonstrated that a mob as large as 246 cows with calves at foot can progress through a PMM
setup, provided that the design of the area and seasonal conditions are conducive.
Recommendations for the successful use of PMM with cattle include the following;

5.3.1 Recording equipment, batteries & solar panels
Any EID panel reader can be used to record cattle in a PMM system, however, power usage proved

to be a problem with standard panels during 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.

Page 49 of 62




Final Report — Pedigree MatchMaker for Beef

Attaching a separate data logging unit, such as a weigh scale indicator (Trutest XR3000 or similar)
can be effective, however it became evident within this demonstration that charging with the same
battery can interfere with the read range of the panel reader, and hinder recording.

The Sapien Technology PedigreeScan panel reader provides the most user-friendly option for
reading tags in a PMM system. It used less than 5% of the power of a traditional panel reader and
has a built-in data logger. All of this means that the only reading equipment required is a deep cycle
battery of around 60-amp hours or more and the PedigreeScan panel reader. At the time of writing
this report PedigreeScan panel was available for hire.

5.3.2 Fencing & temporary fence panels

Temporary cattle yard panels are required to fence off an area and create a single file entrance for
mounting the reader. While some heavy-duty panels were used during the demonstration, treated
pine panels were the most cost effective and user-friendly option. The panel reader should be
mounted onto timber rather than metal to ensure effective performance, so at least one panels
should be timber.

Timber panels can be constructed cheaply using treated pine sleepers and fence rail timber. The
materials cost around $50 for a 1.8m x 1.8m timber panel, compared favourably to the heavy-duty
steel panels at $180 each.

Figure 41 - Treated pine timber panel constructed for use in PMM
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Figure 42 - Timber panel dimensions & metal eyelets used for pinning panels together (using metal pins similar to
traditional temporary fence panels.

Temporary electric fencing provided a simple way to exclude animals from the attractant. This was
done using tread-in posts and poly wire or poly tape. In most instances, it was possible to simply
hook onto existing electric fencing to provide power. In one instance a solar electric fence unit was
used.
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Figure 43- Recommended layout using temporary electric fencing and treated pine fence panels

5.3.3 Attractants

Water was the most effective attractant for achieving enough animal 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 poorer animal flow through the
system. Other attractants such as hay and silage, or lick blocks may supplement water but were not
as effective on their own, particularly in attracting calves through the system. Other cattle
operations may achieve more success using alternative 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 setup, wherever an effective attractant such as water
(under dry conditions) was used. However, participants concluded that the best opportunities for
cow/calf matching are achieved when cattle are carefully introduced to the system.

While it wasn’t possible at all sites to train stock prior to calving, additional training or opportunity to
familiarise cows with the system is beneficial. It is recommended, that a single file entrance is
erected in line with a cattle track to the water point, as this encourages animals to continue through
the entrance. Itis also recommended that the entrance is erected first and left for cattle to
investigate for some time. ldeally access restricted to the entrance once cattle have investigated it.

5.3.5 Timing and duration of recording period

Given that water was the most effective attractant in conjunction with dry pasture conditions, it is
recommended that PMM used for spring calving herds, with recording to take place in late spring or
early summer.

The time to capture enough data is wholly reliant on animal flow through the system. With effective
attractants, it is expected that at least 75% of animals will be recorded accurately within the first 30
days. Only the calf recovering from a traumatic birth wasn’t matched within 30 days at Site 2.
Matching of more than 60% of cows & calves was achieved across all sites where conditions were
favourable, including the mob of 246 cows with calves at foot at Site 4. It is expected that both
accuracy and length of time required for recording can be improved through additional conditioning
of cattle to the system, and more operator experience.

Grazing the residual feed left following the spring flush provides a greater opportunity to “park”
cattle in a single paddock for longer and allow a decent recording period. This again highlights why
the spring/summer period provides the best fit for recording using PMM.

5.3.6 Avoiding paddock damage

Winter conditions made all the tested attractants less effective, but also greatly increased the risks
of paddock damage due to pugging. There is a risk of cattle congregating around the area and
causing significant damage to areas of the paddock and not just the immediate PMM entry point as
first thought. In this demonstration, an area of approximately three hectares was severely affected
by pugging. Itis not recommended that PMM be implemented under wet winter conditions.

5.3.7 Mob size

Almost 250 cows with calves at foot travelled through the system at Site 4, with a 65% match rate.
Using PMM with larger numbers provides a more efficient use of equipment, however, it does make
providing access to water more challenging can increase compaction or pugging in the area
surrounding equipment.

Water and feed availability are the two most limiting factors to mob size. There is a risk of
dehydration when water is the attractant and cattle are either reluctant, or physically limited due to
the number of head able to access at any given time. It is recommended that contingencies are in
place to reduce the risks of dehydration in hot conditions. This may 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 must also be considered. It is
recommended that the operator prepare a feed budget 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, calves successfully recorded and matched to their
dam from as young as 1 month old and through to 6 months. The group noticed that older calves
were more likely to seek water, however they were less likely to follow closely behind their mother.
In contrast, younger calves were observed to follow closely behind their mother and consume water
under the right conditions, but were subject to “babysitting” by cows other than their mother.

Without any conclusive evidence provided by the demonstration, the best recommendation is that
recording is 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 data is insufficient.

5.4 Overall project delivery

The timing of events within this project was severely hampered by weather and at times, difficulty in
obtaining host properties suitable at required times. While the producer group was interested in
investigating alternative methods of pedigree recording, as the demonstration progressed, many
identified that their current method was meeting their needs. With that in mind, enthusiasm did
dampen at times throughout the project, particularly when the results were disappointing and more
challenges than successes were being observed.

In hindsight, the demonstration topic could have been more closely aligned with the production
drivers of the businesses involved. This not a reflection of the technology itself, but of its relevance
to this specific group of cattle producers. Producer aspirations to adopt PMM technology (Figure 19)
were relatively low, reflecting this result.

Nevertheless, the demonstration focussed the group on recording pedigree and using EID within
their own herds. While the uptake within the group of PMM may be limited, the wider uptake of EID
as a management tool is likely to 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, user friendly and cost effective

As discussed, there are options for using standard panel readers and weigh scale indicators as a data
logger, however, in terms of battery life the specifically designed Sapien Technology PedigreeScan
reader was the clear stand out. All other readers required either large solar panels, or regular
changing and charging of batteries to continue operating. The Sapien panel could record an entire
30-day period without a solar panel, and without changing of battery.
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5.5.2 Identify a range of suitable attractants that enable reliable data collection

This was a major focus within the demonstration and proved a limiting factor in the application of
PMM. Spring/summer recording is very feasible with water as the main attractant.

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

This was found to be a less significant issue than others identified throughout the demonstrations.
We recommend recording from the youngest possible calf age to ensure enough time 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, it simply increased the total number of records required for the mob. The practicalities of
achieving a high volume of records was a key component of this demonstration. As discussed, there
are complexities, such as availability and access to water, and pugging, that can be problematic
when managing large stock numbers.

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 findings of 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 reason, PMM is considered best suited to spring calving herds.

5.5.6 Determining the 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 information, with confidence in its accuracy compared to manual
data collection.

The project demonstrated that equipment designed specifically for PMM greatly improved ease-of-
use. The economic analysis however, illustrated 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 return. As has been demonstrated in the use of PMM with sheep, animal behaviour is a
critical factor in achieving data accuracy. The demonstration showed that accurate pedigree records
can be achieved where cows and calves both travel through the system — and key to achieving this is
a suitable period of training where animals are familiarised with the reader and approach race.

The factsheet (Appendix 3) provides a summary of all recommendations developed within this
demonstration.

6 Conclusions/recommendations

The use of PMM for beef cattle provided an alternative to traditional means of recording cow/calf
associations. Itis recommended that the practice is used in spring calving herds due to the
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favourable seasonal conditions offered and the effectiveness of water as an attractant to entice both
cows and calves through the system.

The demonstration showed that it is possible to record pedigree information with reliability scores
of 1,2 or 3 against 15 animals in a mob of 16 cows with calves at foot (96%), and 64% of animals in a
mob of 246 cows with calves at foot under appropriate paddock and feed conditions. Further
refinement of the process to meet site constraints is likely to improve the results with larger mobs of
cattle. While specific PMM readers are user friendly, their cost may be prohibitive. The economics
of using equipment already on a property is much easier to justify.

The greatest limitation to the use PMM for cattle is not the technology itself, but the ability to
manipulate cattle behaviour. Without regular movement of cattle through the system, the
technology will not capture any data and is of little use.

For producers looking for an opportunity to apply greater selection pressure based on knowledge of
pedigree, PMM offers a viable and cost-effective option for recording large numbers of animals. To
achieve an ROI of 3:1 on equipment and labour costs, it would require less than 3% increase in calf
growth rate from birth to weaning to be achieved. This could be achieved through greater or more
informed genetic or generational selection pressure.

Additional research is being undertaken by the University of Central Queensland into the use of
PMM for within extensive pastoral zones. It is expected that the outcomes of this research will
complement the demonstration findings.

For many producers, the recording of pedigree has been considered either too difficult, too costly, or
too dangerous. The concept of PMM could be used as a catalyst for more discussion around the
recording of pedigree generally. Within the Colac BetterBeef, there has been a significant shift in the
consideration of pedigree recording and the use of EID as a management tool. While PMM may not
be the solution for everyone, the discussion and thought that it evokes can 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.

Wolume of Price Per Sample

Genetic Traits and Conditions Samol EX GST

Group
Test Code

HE HornPOLL: A DNA Test for Poll Status in Beef Cattle Ar valume £25.00
Multiple beef breads - refer to detailer for breeds and accuracies mw )

Coat Colour Test
GAB Red or Black coat colour - multiple breads Any volume $22.00

Tenderness MVPs
M= Marker panel to determine Molecular Value Predictions for Tenderness Amy volume $20.00

CA Test: Contractural Arachnodactyly (Fawn Calf)

A Affects Angus and Angus influenced cattle Any volume 3200
# Afects Angus and gus efuenced ot Aryvolme | 53200
v Affocs Angus and Angus loenced catt Anyvolume | 53200
0 Aifecs Angs o Angus flvenced ot Ayvolume | 52100
2 TESTS 2 Genetic Conditions - Choose 2 from AM, NH, CA or DD Amy volume $45.00
3 TESTS 3 Genetic Conditions - Choose 3 from AM, NH, CA or DD Any wolume FEE00
4 TESTS 4 Genetic Conditions - AM + NH + CA + DD Any volume 56000
o5 05 Test: Osteopetrosis Ay valame 3000

Affects Red Angus and Red Angus Influenced cattle

o - Mannasidosis
MA Affects Angus, Murray Grey and Galloway Cattle Any volume $60.00

Tivial Hemimelia
T Affects Shorthorn and Shorthorn influenced cattle Any volume $30.00

Pulmonary Hypoplasia with Anasarca

PHA Affects Shorthorn and Shorthorn influenced cattle

Ay volume $30.00

Idiopathic Epilepsy

Affects Hereford and Hereford influenced cattle Amy 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
ZQE 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

STouP 4 | CLARIFIDE for Dairy - Includes Sire Assignment - Holsteln and Jersey Only | ‘gaome=of | Price Fer Sample

Samples EX G5T

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 Additional

Each CLARIFIDE test screens for 11 genetic conditions $45.00

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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5. Ownership and Use of Samples
51 The partks acknowledge and gree that all Samples remain the property of the

52 Subject to chuse 3.3, Sampies will be used only In delvery of the requested
Sanvices.

53 Tootis may store Samples for feture besting that may be requested by tha Client,
but makes no commEment that thay will be availzbic for further . Uniezs the
Ot has for the les: bo b reburnod to B (at s cost ), the Sampics
may be destroyed within 50 days of testing.

5.4. Tha Cient ks responsibla for all costs 2ssociated with tha frelght of DNA tost kRs
and tha

585 Footis will attompt bo confimm with the Client the rumber of Samples received
and 2ny Samphs that Zoetls cannot process (for eiample, due to duplicates or
missing Information). Any re-sampling and re-testing required to comect poorty
tzken, contaminated or iIncorectly ident Fled samples is at the Client’s experse.

0. Confidantisity

1L In this dause ¥, unkess the context othersiss: reguires
(a} Approvad Parposes means the purposs of the Agreement;

(b} Comfidonitial Information means: information of owory kind: {I) concoming, or
In any way connaected with: (&) either party or a Refated Entity of efther party;
or (B} the business, proparty or affairs of other party or of any officers or
amployoes of cithor party; or (I} which ks the property of aEhor party or 2
Riclatod Entity of efthor marty, and which: {Il} is declosed In writing, orally or
by any cther moars by cither or by any on efther party's bahaif

or agant of tha othar; or (W) comes o the

mowleoige of oither party or an officer or agent of efther party by
ary maans, and Inchades the Inteliectual Property and any other inteliectual
property of oither party; and

i) Notes means notes which refate to, summaries and coples of, and axdracts
from any Confidential Information whether In documantary, wisual, machine
readakbic or othar form.
102 Each party mast
(2} maintain and take all stops nocessary bo maintain al Confidential Information
and all Motes instrictest confidenca;

(b usa Confidential Information and Notes sololy for the Approved Purposos;

i) nat make Nobes or allow Mobes to bo made mecept 2= necessary In connection
with the Approved Purposes; and

id) nat disclose any of the Confidential Information or Notes to any person othor

than those officers and wheo are required to rocehe and
onsider tha | infonration in the course of {and sololy for) the
Approved Purposes.

132 Oouse 107 does not impose obilgations orc
(a} githar party concarning Confidential Information which i publicly avaliable
ad

(b) Zoetts In respect of DMA profiles resulting from SreTRACE® DMA profiing
requested by the Clent, which footls may share with otter oustomers

rnq.lut:;? warification, uniess the Client has withdrawn consant In
%wmmmmmmﬁum
W04 humaumﬂmmlﬂlbrmmmmmmlm
which It Is obliged by law o discloso to the person bo whom R s disclosod.
1L Dets Protection and Privacy
ML Tha Chent that oot may need to collect iInformation and conduct
ml:urlgI chacies on the Oient, kx omployoes and consultant(s) for the porposes
erhgmmrla'n:lmpuhg with the: Itles

of adminishering spadal
Imhﬂhﬂ'l:lﬁnng.::nﬂ and bo tha pudic In view of the nature
will promptly prowide coples of all such
rdd:hglnﬂ'nlzlrl.,l_-:rrplqmﬂ corsuitanb(s) 2= Tootl may request from
b bo tima and tha Client must ensure that ks employess and consulant(s) will
with the provisicn of such reforences ard Information to Zootis,
NZ Toots must comply with all relovant privacy kaws or reguiations with respact bo the
references and other personal information provided by the Chent.
2. Tha Chient:

mxmmagmmzm will coliect, store, wso and disciosa ary
n provided by tha Client in accondance with Zootis’ privacy

will ba

() provided the indhvidualks with the location of where Zoctis” privacy policy
can be
12. Additional Terms tor Spacific Tests
21 T tha axtent the Sorvices rolabe bo the HE, SioTRACES, AW, NH, CA or DD group
tests, tha following addtional torms appiy:
(a) the Chont acknowiodges that testing of Samplkes according to standard
res can mesulk in Rho bt rosuls and agrems that, whene
etis’ has foliowed the standard procedures, Zoatis will not be labie for amy

false-positive best nesults;
(b the Cient agrees  that Foets' thind  party
sorvice  prowiders will rotain the DNA type on ther databaso,

0 lmep DNA infiormation confidential and not disciose or usa it for any rezson
without the Cllent’s prior writhen corsent; and

() defete or destroy that IMformation promptly after a reguest from the
Chient’s to do 5o and

i) the Oilent must, within 7 days of receipt of 2 best result or Report identtfy ary

part of them as confidential, in which case, Zoetis will, and will ensure that ks
thind party service providors will, koop that part of tho tost result or Roport
soret 2nd confidantia for 1 year following the compilotion of the Service.
2 To the extert the Services relate to Shepherd MuRiplex, LoinMAN, MyoMAX,
hmmhm&nqﬂ:anmmCmmnagmm
2l genatypes derved the Samples will b= Incorporated Into the databass of
Zoatts’ mmmmmmmmulmnummm
service providers toc
{2} maintain confidentiality of that information at all imes {sre for discosures
consanted to by the Clont or requined by bw; and
(b} not wse or disciose that iInformetion for any other than tha provision
of the Services without the pricr written consent of the Chent.
13. Default

. Zoetis may suspend or torminate the Agroement iImmedizbely by notica if:

(a) the Ciort broachas a berm of the Agreemont or any othor agrooment with
zmmiulnmmmmnmnpmnnfm}m?mw
nitics: bo ok sop

[h]bnhgamrpﬂatmtm Chiant goes Into iguidation, has & recoiver of recher

and manager to it or any part of ks assots, enters Into 3 schema of
with credRors or suffers any cther form of edornal administration;

{c) bairg an Individual, the Clent has 2 meating of cediors calied or held or has
a stop take to make the party bankrupt;

(d) the Clent no longer carmes on business or threatens to coxse carmying on
business;

() there Is a change of cwnership or effoective contral of the Dlent or the rature
of the Oilent's business ks mabarially akorod; or
{f1 a Forme Majeurs: Evert {25 defined below) contimues for more than 60 days.
2.2 Wrhout prejudics to any rights Zocts may otherwise have under the Agreamant
or 2t lrw, on @xpiry or temmination of the Agreement all monays outstanding wil
become Immediatoly dug and payable. Paymaonts by the Cllent will be applied In
reduction of amounts by the Clert In mxch order as oot determires. The
Ciert will pay all costs incurred by Zoetls, (nchading costs onoa sollcton'cliont
bask and debt collechors’ oosts) Incured In the recovery or atbem pbed recowerny of
‘outstanding moneys and the enforcoment of the Agrooment.
E.X Termination of the Agreement will not affect amy obligations or rights of efther
party which will harve accnsed on or bofiore tomination.
Wo Assignmant
Nekhor party may assign or ctherwiso ceal with the whola or any part of R
aarept weth the prior weithen consant of the ather party which corsent may nat
be wnreasonably withheld, provided, howeser, ofther party may, wihout such
corsent, axsign tha Agroomant, in whole or in part, to any of its respoct v rolatod
entities (as defined In section 9 of the Corporations Act 300T) or successors-in-
Intzrest. Any permitted assignes shall assume all obligations of its azsignior undar
the Agreemant.

15.  Ant-Bribery Warranbies

El Tha Chent warants that it has not offered, promised or paid, efther directiy or
indiractly, any money or anything of value to a official {including,
but not bmited to, 3 hoaithcars profossioral) or other person to Incuoe such
governmant official or other person to act In any way In conmection with hisf
har offidal dutles or bo othorwiso obtain 2n iImpropor advantage for the Client or
for Zoets and will not offer, promise, pay or authorise such an offor, promise or

In the fubaore.

E.2 Tha Ciont will at all times comply with Zootls” Ang-Bribery and Anti-Comuption
Prircipies avaliabke at waw 2notis com.ai.

16. Publications
Subject to dass 1030}, In any publication (inchading advertising and promotional
material) relting to the Agreoment or the Reports, Footls must not publish
individual results from testng without first obtaining the Clent's |prior writhen
corsent.

7. Ganeml

T7]. Each party must promptly, at Bz own cost, do all things (ncluding axosting all
doouments) necessary o desirabla to give full effect to the Agroemant.

Wi Ifa'arﬂ'l} Inthe: Agreamnent 15 unienfiorceabie, legal or void, then it 1s severad and

the Agrooment remains In foroe.

T73. Tha Agresment contains the entire agreament and understanding between the
parties on everything conmected with the subject matter of the Agreement.

T4 To the extent there s an Inonsistency between the provisions dhw
the order of precedence will be these terms and then the Test Roguest

T7E. &n amendmant or variation to this Agreament s not effective unfiess | s in wiiting
and signed by the parties.

TTE. Notices or other communications commected with the Agreement must be In
writing.

.

T77. Nakhor party shallba Eable for any fallure or dolay in complying with any obligation
impased on that party under the Agrooment if:

{a) the fallure or dolay arses directly or indirectty from 2 causa reasonably boyond
trat control and not due to tha default or iInsolwency, or 2n Intentional
act or omission, of that party (Foros Majours: Event);

(b) that party, on becoming aware of the Force Majoura Event, prompby notifies
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AGRICULTURE ORIA

Fact sheet

8.2 Appendix 2: Pedigree Matchmaker EPDS Factsheet

PAEAT & LIVESTOCH ALESTRALLA

Matching cows and their calves using Pedigree MatchMaker —
Enhanced Producer Demonstration Site

Pedigree MatchMaker uses electronic ear tag
data to match cows to their alves. Monitoring
calf performance (through to weaning and
beyond) provides a means to identify best-
performing breeding stock.

Background

Pedigres MatchMaker [PMM) was developed for
sheep enterprises. The system collects data from
the ear tags of ewes and lambs in the paddodk
and, via assodation of ear tags that are
repeatedly recorded together, matches the
lambs to their dams. This enables producers to
identify the best-performing breeders by
tracking the performance of their progeny.

Pedigree MatchMaker technology was adapted
for cattle and demonstrated over three years in
an on-farm project with Colac BetterBeef group.

The recommendations in this fact sheet were
developed through the demonstration, which
wias co-funded by Agriculture Victoria and Meat
and Livestock Australia [MLA).

Equipment required

While systems will vary, the following is a guide
to the equipment reguired:

# panel reader and data logger (if not built into
the panel reader)

* deep-cycle battery and optional solar panel

* glectronic MLI5 ear tags on cows and calves

* temporary cattle yard panels (construction
details below)

®* glectric fencing e.g. poly wire and tread-ins

# solar energiser (if not located near existing
electric fencing).

When to record

The best time to start recording is when calves
are young, ideally soon after electronic MLIS tags
have been applied.

Recording is easiest in late springfearty summer
or autumn, when conditions are drier and
animals are seeking water. The use of wateras a
successful attractant over summer fits in well
with spring-calving herds. Wet conditions should
be avoided, when there is a risk of pugging.

Tips for success

* PMM relies on animals being drawn to an
attractant, which becomes their motivation
to walk through the single-file entrance past
the panel reader. In drier months, water is a
great attractant. Hay and silage may also
work, although the demonstration had mixed
success using these attracants.

* [f using water as an attractant, ensure the
trough is not too high for calves, as they will
be unlikely to follow the cow if they cannot
access water themselves.

* Set up a single-file entrance on an existing
stock track to water. Cattle are creatures of
habit and more likely to find their way
through the entrance if following an existing
track.
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8.3 Appendix 3- SheepVention information flyer

“Pedigree MatchMaker in Beef”’ On-Farm Demonstration

Site locations: Colac

Producer Group: Colac Better Beef group

What is the issue?

To date the main method of establishing maternal pedigree is to tag calves at birth or utilise DNA
technologies. Tagging at birth is labour intensive and has associated occupational health and safety
risks, whilst DNA testing is perceived as a costly option (>$30). The result is that few producers take
up either strategy, and the information is not collected. As a result, the beef industry is largely
denied access to the productivity and profitability benefits of genetic gain related to maternal
pedigree in the breeding herd.

Why is this important?

Being able to identify high and low performing breeders through the use of objective performance
measures (e.g. kilograms of beef turnoff per breeder), producers will be able to apply 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 existing genetic 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 they currently, enabling greater profit by continually selecting the more superior breeders.

What are we doing?

The sheep industry is
successfully using Pedigree
MatchMaker (PMM) to
associate lambs with their
ewes. This project is
demonstrating whether the
same techniques will work
for cattle. The PMM process
involves the use of individual
electronic animal
identification to match cows
to calves 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 determined to an
accuracy of 95 per cent in sheep. We want to know if we can replicate this success with cattle.
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What have we found so far?
Initial results indicate that it is possible to match cows and calves using a PMM system.

The following is a summary of results achieved on one of the demonstration sites. The accuracy of
matching cows & calves has been demonstrated for various lengths of recording time for the 16
cows with calves at foot.

Table 16- Interim results - Matches achieved on one of the demonstration properties

Cows & calves Incorrect | Unmatched
matched correctly | Matches calves
After 15 days recording 8 1 7
After 30 days recording 13 2 1*
After 60 days recording 14 2 0

It is believed that the cows indicated here have either swapped calves, or their tag numbers were
recorded incorrectly at birth (manually).

The calf which remained unmatched after 30 days (*) was assisted during a difficult birth. It was
noticeably impaired after birth and spent a considerable amount of time alone away from the main
herd. It did not present at all through the scanner until day 35, despite 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 set.

If the two calves that have been deemed to be matched incorrectly are in fact incorrect, then the
level of accuracy achieved is 87.5% (note the small data set). If the two calves have actually been
matched to their birth mothers, then the accuracy achieved is 100%.

It should be noted that these are only interim results, with further investigation, and confirmation of
accuracy to be undertaken under varying conditions.

Want to know more?

Nathan Scott
Achieve Ag

E: nathan@achieveag.com.au
P: 0409 493 346

Chris Blore
Livestock and LandHealth extension officer
DEDJTR

E: christopher.blore@ecodev.vic.gov.au
P: 55730720
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