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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:  

¶ Radio Frequency Identification (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 ς 12v batteries (solar panels optional) 

¶ Temporary fencing panels ς 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:  Identify specific data collection equipment options and setup 

designs that are sufficiently accurate, user friendly and cost effective. 

2. Attractants:  Identify 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:   

¶ 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 

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

¶ Herd/mob size 

¶ 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 
method 

System design Data collection system  Number 
of 

breeders 
used  

Duration of 
testing and 

age of 
calves  

Spring 
2015 

Site 1ς 
Yeodene, 
Vic 

Initial testing of equipment 
layout and ability to achieve 
cattle flow through the 
system 

Visual matching when 
tagging post marking.  
No pedigree information 
was previously recorded 
at this site  
 

 Single raceway in laneway 
between paddocks. Cattle 
walked through between 
paddock rotations  

 Sapien PedigreeScan  46 27 Days 
Recording 

 
Calves 4 

months old 

Spring/ 
Summer 
2015 

Site 2 ς 
Irrewarra, 
Vic 

Refinement of equipment 
layout and confirmation of 
recording accuracy  

Visual matching when 
tagging at birth  
 

Expanded sheep design ς 
single raceway with water 
as attractant  

 Sapien PedigreeScan  15 40 Days 
Recording 

 
Calves 2-4 
months old 

Autumn 
2016 

Site 2 ς 
Irrewarra, 
Vic 

Refinement of equipment 
layout and confirmation of 
recording accuracy over 
different lengths of time 

Visual matching when 
tagging at birth  
 

Expanded sheep design ς 
single raceway with water 
as attractant  

 Sapien PedigreeScan  
Tru-Test XR3000 with Alflex 
panel and flexible antenna  

16 60 Days 
Recording 

 
Calves 0-2 
months old 

Summer/ 
Autumn 
2016 

Site 3 ς 
Birregurra, 
Vic 

Refinement of equipment 
layout and testing of water as 
attractant under different 
seasonal conditions 

Visual matching when 
tagging post marking.  
No pedigree information 
was previously recorded 
at this site 

Expanded sheep design ς 
single raceway with water 
as attractant  

Tru-Test XR3000 with Tru-
Test XRP2 (sheep) panel 
reader 

30 30 Days 
Recording 

 
Calves 1-2 
months old 

Spring/ 
Summer 
2016 

Site 4 ς 
Beeac, Vic 

Refinement of equipment 
layout, testing of system with 
large mob numbers and 
within a cell grazing system 

No matching at this 
property  

Multiple single race ways 
at water trough based on 
a wagon wheel design 
rotational grazing system  

Tru-Test XR3000 with Tru-
Test XRP2 (sheep) panel 
reader 

246 28 days 
recording 
over 3-
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No pedigree information 
was previously recorded 
at this site 
 

month 
period 

 
Calves 3-6 
months old 

Autumn/
Winter 
2017 

 Site 5 ς 
Irrewarra, 
Vic 

Refinement of equipment 
layout and testing of various 
attractants 

Visual matching when 
tagging post marking  
No pedigree information 
was previously recorded 
at this site 
 

Expanded sheep design ς 
single raceway with 
silage/ hay and lick blocks 
as attractant   
 
Testing two attractants in 
one season  

Tru-Test XR3000 with Tru-
Test XRP2 (sheep) panel 
reader and Alflex panel on 
second system  

30 17 Days of 
Attempted*  
Recording 

 
Calves 3-5 
months old 

Summer/ 
Autumn 
2018 

Site 5ς 
Irrewarra, 
Vic 

Refinement of equipment 
layout 

Visual matching when 
tagging post marking  
No pedigree information 
was previously recorded 
at this site 
 

Expanded sheep design ς 
single raceway with water 
as attractant  

Tru-Test XR3000 with Tru-
Test XRP2 (sheep) panel 
reader and Alflex panel  

30 20 Days of 
recording 
over 2-
month 
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 ς 

¶ Physical/visual matching of cows to calves where practical and appropriate 

¶ Recording of tags as read through the PMM setup 

¶ 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 ǳƴŘŜǊǘŀƪŜƴ ǳǎƛƴƎ άtŜŘƛƎǊŜŜ aŀǘǊƛȄέ 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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Figure  3 - Information flow through Pedigree Matrix software 

 
Table 2 ς Reliability scores assigned by the software and its accuracy  

Reliability 
Score 

No. of 
Matches 
Required 

Proportion of 
Matches between 
dam and progeny 

Accuracy Comments 

1 >10 100% Highly accurate  

2 >3 75% - 100% Require some 
investigation 

- Is the progeny possibly a 
twin?  Hence the lower 
number of matches and 
reliability.  

- Is it because the progeny 
followed more than 1 dam?  

 

3 >1 >50% Too uncertain  

4 >1 <50% Should not be 
considered 

These results are not reported 
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3.3 Site specific methodology 

3.3.1 Site 1, Yeodene, Victoria ς Spring 2015 

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

Group members planned the set-up of PMM equipment at Site 1Σ ǿƛǘƘ Ŏƻǿǎ ŀƴŘ ŎŀƭǾŜǎ άǘǊŀƛƴŜŘέ ǘƻ 
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 4 - Colac BetterBeef Group members planning the set-up of PMM equipment at Site 1 Spring 2015 

  

 

Figure 5 - Using the existing yards in combination with portable panels to produce a narrow entrance at Site1  



Final Report ς Pedigree MatchMaker for Beef 

 Page 14 of 62 

 

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 Identification (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 ς 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 ς 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 

 

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 ŀƴ !ƭƭŦƭŜȄ ǊŜŀŘŜǊ ǳǎƛƴƎ {ŀǇƛŜƴ ¢ŜŎƘƴƻƭƻƎȅ άŦƭŜȄƛōƭŜ ŀƴǘŜƴƴŀέ ŀƴŘ ŀ ¢ǊǳǘŜǎǘ ·wоллл 
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 ς 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 ς 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 ς 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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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 22nd 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.   

Paddock 1 

Paddock 5 

Paddock 4 

Paddock 3 

Paddock 2 Paddock 6 

Key 

Permanent Fencing 

Temporary Electric Fencing 

PMM Entry Panel Setup 
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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 Site 5, Irrewarra ς 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 IŀƳƛƭǘƻƴΩǎ ά{ƘŜŜǇǾŜƴǘƛƻƴέ ŦƛŜƭŘ ŘŀȅǎΦ 
Additionally, there an open field day at Site 6 near the completion of the project.        

3.6 Knowledge, Attitude, Skills, Aspirations and Adoption 

KASAA change 

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 ς 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. 

Cows 
in 

mob 

Calves 
in 

mob 

PMM reliability scores 
allocated to matches 

recorded 

Number of 
animals not 

matched 
through 
PMM  

Number of 
incorrect 
matches 
recorded 
through 
PMM  

(if known) 

Correct 
matches 
recorded 

using 
PMM 

Total 
number 

of 
records 

captured 
through 
PMM 

Duration 
of PMM 

recording 1 2 3 4 
 

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 Site 2, Irrewarra, Vic - Spring 2015  

Data recording was successful cross checked at this site utilising accurate and comprehensive 
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 ƻǊ άōŀōȅǎƛǘǘƛƴƎέ taking place, with calves regularly 
following other cows.  
 
Table 4 - Site 2 Spring 2015 PMM recording results 

Cows 
in 

mob 

Calves 
in 

mob 

PMM Reliability 
Scores allocated to 
matches recorded 

Number of 
animals not 

matched 
through 
PMM 

Number of 
incorrect 
matches 
recorded 
through 
PMM  

(if known) 

Correct 
matches 
recorded 

using 
PMM 

Total 
number 

of 
records 

captured 
through 
PMM 

Duration 
of PMM 

recording 
1 2 3 

15 15 
6 4 2 3 2 10 

5741 40 days 
40% 27% 13% 20% 13% 67% 

 

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 
ǿŜǊŜ ǘŜǎǘŜŘ ǿƛǘƘ ŀ άŘǳƳƳȅ ǘŀƎέ ǘƻ ƳŜŀǎǳǊŜ ǊŜŀŘ ǊŀƴƎŜ ǿƛǘƘƛƴ ǘƘŜ ǎƛƴƎƭŜ ŦƛƭŜ ŜƴǘǊŀƴŎŜΦ  .ƻǘƘ ǊŜŀŘŜǊǎ 
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 ς 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 

Cows 
in 

mob 

Calves 
in 

mob 

PMM Reliability 
Scores allocated to 
matches recorded 

Number of 
animals not 

matched 
through 
PMM 

Number of 
incorrect 
matches 
recorded 
through 
PMM  

(if known) 

Correct 
matches 
recorded 

using 
PMM 

Total 
number 

of 
records 

captured 
through 
PMM 

Duration 
of PMM 

recording 
1 2 3 

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.  It is 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 Site 3, Birregurra, Vic ς Summer/Autumn 2016 

Data collection at Site 3 was marred with issues.  While cows were willing to walk through the 
system, the site proved more challenging when it came to calves.  The calves were 1-3 months of 
age, ǎƛƳƛƭŀǊ ǘƻ ƻǘƘŜǊ ǎƛǘŜǎΣ ƘƻǿŜǾŜǊ ǘƘŜǊŜ ǿŀǎ ŀ ƳǳŎƘ ƘƛƎƘŜǊ ƛƴŎƛŘŜƴŎŜ ƻŦ άōŀōȅǎƛǘǘƛƴƎέ ǿƛǘƘ ƭŀǊƎŜ 
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 

Cows 
in 

mob 

Calves 
in 

mob 

PMM Reliability 
Scores allocated to 
matches recorded 

Number of 
animals not 

matched 
through 
PMM 

Number of 
incorrect 
matches 
recorded 
through 
PMM  

(if known) 

Correct 
matches 
recorded 

using 
PMM 

Total 
number 

of 
records 

captured 
through 
PMM 

Duration 
of PMM 

recording 
1 2 3 

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 ς 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 

Cows 
in 

mob 

Calves 
in 

mob 

PMM Reliability 
Scores allocated to 
matches recorded 

Number of 
animals not 

matched 
through 
PMM 

Number of 
incorrect 
matches 
recorded 
through 
PMM  

(if known) 

Matches 
recorded 

using 
PMM* 

Total 
number 

of 
records 

captured 
through 
PMM 

Duration 
of PMM 

recording 
1 2 3 

246 246 
12 54 91 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 
ƳŀǘŎƘŜǎ ƻƴƭȅΣ ŀǎ ƻǇǇƻǎŜŘ ǘƻ άŎƻǊǊŜŎǘ ƳŀǘŎƘŜǎέ ŀǘ ŀƭƭ ƻǘƘŜǊ ǎƛǘŜǎΦ  

Thirty-seven (or 15%) of the ŎŀƭǾŜǎ ŘƛŘƴΩǘ 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. 



Final Report ς Pedigree MatchMaker for Beef 

 Page 24 of 62 

 

Figure 16 ς 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 ς 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 

Cows 
in 

mob 

Calves 
in 

mob 

PMM Reliability 
Scores allocated to 
matches recorded 

Number of 
animals not 

matched 
through 
PMM 

Number of 
incorrect 
matches 
recorded 
through 
PMM  

(if known) 

Correct 
matches 
recorded 

using 
PMM 

Total 
number 

of 
records 

captured 
through 
PMM 

Duration 
of PMM 

recording 
1 2 3 

30 30 
0 0 0 30 0 0 

1247 17 days 
0% 0% 0% 100% 0% 0% 

 

 

4.7 Site 5ς Summer/Autumn ς 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 

Cows 
in 

mob 

Calves 
in 

mob 

PMM Reliability 
Scores allocated to 
matches recorded 

Number of 
animals not 

matched 
through 
PMM 

Number of 
incorrect 
matches 
recorded 
through 
PMM  

(if known) 

Correct 
matches 
recorded 

using 
PMM 

Total 
number 

of 
records 

captured 
through 
PMM 

Duration 
of PMM 

recording 
1 2 3 

30 30 
0 0 0 30 0 0 

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.  

 

 

 

 



Final Report ς Pedigree MatchMaker for Beef 

 Page 26 of 62 

Table 10 ς Communication and extension activities 

Type of communication and 
extension  

Number  Audience  

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.  

 

  

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



Final Report ς Pedigree MatchMaker for Beef 

 Page 27 of 62 

 

Figure 18 ς 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; 

¶ Use of PMM systems for a commercial beef herd,  

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

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

¶ Recording maternal pedigree information 

Figure 19 shows that producersΩ knowledge relating to recording maternal pedigree information 

increased by 20%. This is likely to have led to the 11% increase in the groupΩǎ 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.      



Final Report ς Pedigree MatchMaker for Beef 

 Page 28 of 62 

 
 

 
 

 
 

 

20%

7%

47%

41%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

wŜŎƻǊŘƛƴƎ aŀǘŜǊƴŀƭ ǇŜŘƛƎǊŜŜΧ

ǳǎŜ ƻŦ ŜƭŜŎǘǊƻƴƛŎ ǘŀƎǎ ŦƻǊΧ

ǳǎŜ ƻŦ ǇŀƴŜƭ ǊŜŀŘŜǊ ǘƻ ƛŘŜƴǘƛŦȅΧ

ǳǎŜ ƻŦ taa ǎȅǎǘŜƳǎ ŦƻǊ ŀΧ

Knowledge

Knowledge Post (Score/10)

Knowledge Pre (Score/10)

Knowledge Change (%
Change in Score)

16%

9%

40%

25%

0%10%20%30%40%50%60%70%80%90%100%

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Recording Maternal pedigree information

ǳǎŜ ƻŦ ŜƭŜŎǘǊƻƴƛŎ ǘŀƎǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ŀƴƛƳŀƭΧ

ǳǎŜ ƻŦ ǇŀƴŜƭ ǊŜŀŘŜǊ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ ǊŜŎƻǊŘΧ

ǳǎŜ ƻŦ taa ǎȅǎǘŜƳǎ ŦƻǊ ŀ ŎƻƳŜǊŎƛŀƭ ōŜŜŦΧ

Attitude

Attitude Post
(Score/10)

Attitude Pre
(Score/10)

Attitude Change (%
Change in Score)

13%

2%

32%

17%

0% 10%20%30%40%50%60%70%80%90%100%

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Recording Maternal pedigree information

ǳǎŜ ƻŦ ŜƭŜŎǘǊƻƴƛŎ ǘŀƎǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ŀƴƛƳŀƭΧ

ǳǎŜ ƻŦ ǇŀƴŜƭ ǊŜŀŘŜǊ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ ǊŜŎƻǊŘΧ

ǳǎŜ ƻŦ taa ǎȅǎǘŜƳǎ ŦƻǊ ŀ ŎƻƳŜǊŎƛŀƭ ōŜŜŦΧ

Skills

Skills Post
(Score/10)

Skills Pre (Score/10)

Skills Change (%
Change in Score)

11%

18%

19%

0% 10%20%30%40%50%60%70%80%90%100%

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

wŜŎƻǊŘƛƴƎ aŀǘŜǊƴŀƭ ǇŜŘƛƎǊŜŜΧ

ǳǎŜ ƻŦ ŜƭŜŎǘǊƻƴƛŎ ǘŀƎǎ ŦƻǊΧ

ǳǎŜ ƻŦ ǇŀƴŜƭ ǊŜŀŘŜǊ ǘƻ ƛŘŜƴǘƛŦȅΧ

ǳǎŜ ƻŦ taa ǎȅǎǘŜƳǎ ŦƻǊ ŀΧ

Aspirations

Aspirations Post (Score/10)

Aspirations Pre (Score/10)

Aspirations Change (%
Change in Score)



Final Report ς Pedigree MatchMaker for Beef 

 Page 29 of 62 

 
Figure 19 ς 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 ς Examples of responses to evaluation surveys  

Question Response  

Respondent 1  

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

¶ Yes  

LŦ ά¸9{έΣ ōǊƛŜŦƭȅ ŘŜǎŎǊƛōŜ ǘƘŜ ǇƭŀƴƴŜŘ 
changes:  

¶ άHow to setup part of the farm to be able to do the 
program (PPM)έ  

What benefits do you expect from the 
changes? 

¶ άI.D. what breeders to keep and improve the herdέ  

¶ άLncrease beef productionέ 
 

Respondent 2 

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

¶ Yes  
 

LŦ ά¸9{έΣ ōǊƛŜŦƭȅ ŘŜǎŎǊƛōŜ ǘƘŜ ǇƭŀƴƴŜŘ 
changes:  

¶ άInvest in a panel readerέ 

What benefits do you expect from the 
changes? 

¶ άBetter record keepingέ  

 

Table 12 ς Samples of KASAA survey responses  

Question Response  

Objective 1 recording maternal 
pedigree 
What specific benefits can you see for 
your beef enterprise arising from 
recording maternal pedigree? 

άWhat are the cattle to keep for improved productivity 
Ǝŀƛƴǎέ 

Objective 4 use of PMM system for a 
commercial beef herd  

άIn respect to safety, saving time in matching and calf 
ǇŜǊŦƻǊƳŀƴŎŜέ  

9%

7%
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1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Recording Maternal pedigree
information

use of electronic tags for individual
animal idand mgt

use of panel reader to identify and
record individual cattle id

use of PMM systems for a comercial beef
herd

Adoption

Adoption Post
(Score/10)

Adoption Pre
(Score/10)

Adoption Change (%
Change in Score)



Final Report ς Pedigree MatchMaker for Beef 

 Page 30 of 62 

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 ς 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 ς 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 ςsite 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 
ƻŦ ŎŀǘǘƭŜ ǘƻ άōŀōȅǎƛǘέ other ŎŀƭǾŜǎΦ  hŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ά!ǳƴǘȅ Cowǎέ, 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 propertȅΩǎ 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 
question 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 
gainΣ ŜǾŜƴ ƛŦ ƛǘ ǿŀǎƴΩǘ ƘŜǊ ŎŀƭŦ ǘƘŀǘ ǎƘŜ ǊŜŀǊǎΦ 

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 ƎǊƻǳǇΩǎ 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.  Thƛǎ άōŀōȅǎƛǘǘƛƴƎέ ŀŦŦŜŎǘ ǿŀǎ ŀƭǿŀȅǎ ŀ 
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, 
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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 ς 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: 

¶ 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.   

¶ 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. 

¶ 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 26 - Site 4 2017 - cattle used 

 

Figure 27 - Site 4 2017 - small amount of pugging in the entrance following rain 
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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 
ŘƻƴΩǘ ŎƻƳǇŜǘŜ. 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 
ǇŜǊƛƻŘ ǿŀǎƴΩǘ 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 ς 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 
2017 

43.4 22.6 23.2 105.2 47.4 13.4 66.2 64.6 90.4 35.6 83.4 22.6 

Mean 36.9 30.9 29.6 44.4 48.9 56.3 67.5 71.6 59.4 58.3 47.9 36.3 

Median 26.8 23 24.1 31.6 48.3 55.5 71.2 64.7 57.6 44.6 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 cŀǘǘƭŜ ŘƛŘƴΩǘ ŜƴǘŜǊ ǘƘŜ 
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: 

¶ 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. 
 

¶ 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 
questionable. 

 

¶ 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. 

 

¶ 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 ς 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 ς 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 

Item 

Option 1 
 Specific 

Purchased 
Equipment 

Option 2 
 Standard panel 

reader & 
electric fencing 

equipment 
already owned 

Option 3 
Hired panel 

reader & electric 
fencing 

equipment 
already owned 

Temporary timber fence panels required - 6 @ $50 $300 $300 $300 

Electric fencing equipment*  $50     

Sapien Technology Panel Reader $3,500     

Deep Cycle Battery $170 $170 $170 

Solar Panel    $300   

Total equipment cost  $4,020 $770 $470 

        

Lifespan of equipment (years) 10  10  10  

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 $35/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 
ROI.   

 

 



Final Report ς Pedigree MatchMaker for Beef 

 Page 49 of 62 

Table 15 - Increase in carcase weight required to deliver a 3:1 return on investment in the cost of implementing PMM 

 
Measure 

Option 1 
 Specific 

Purchased 
Equipment 

Option 2 
 Standard panel 
reader & electric 

fencing 
equipment 

already owned 

Option 3 
Hired panel 

reader & 
electric fencing 

equipment 
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 
investment 

$18.36 $10.71 $20.91 

Increase in carcass weight produced per cow (kg) 
required to produce a 3:1 return on investment 
in equipment and labour based on $5/kg carcass 
weight 

3.67 2.14 4.18 

 

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 ς 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. 
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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.   

 

 

 

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. 

²ƘƛƭŜ ƛǘ ǿŀǎƴΩǘ ǇƻǎǎƛōƭŜ 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.  It is also recommended that the entrance is erected first and left for cattle to 
investigate for some time. Ideally 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 
daysΦ hƴƭȅ ǘƘŜ ŎŀƭŦ ǊŜŎƻǾŜǊƛƴƎ ŦǊƻƳ ŀ ǘǊŀǳƳŀǘƛŎ ōƛǊǘƘ ǿŀǎƴΩǘ ƳŀǘŎƘŜŘ ǿƛǘƘƛƴ ол Řŀȅǎ ŀǘ {ƛǘŜ н.  
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. 

DǊŀȊƛƴƎ ǘƘŜ ǊŜǎƛŘǳŀƭ ŦŜŜŘ ƭŜŦǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ǎǇǊƛƴƎ ŦƭǳǎƘ ǇǊƻǾƛŘŜǎ ŀ ƎǊŜŀǘŜǊ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ άǇŀǊƪέ 
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.  It is 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 ǎǳōƧŜŎǘ ǘƻ άōŀōȅǎƛǘǘƛƴƎέ ōȅ Ŏƻǿǎ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜƛǊ ƳƻǘƘŜǊ.   

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 ς 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.  It is recommended that the practice is used in spring calving herds due to the 



Final Report ς Pedigree MatchMaker for Beef 

 Page 55 of 62 

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 
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