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Fertility research in beef cattle 
Year 9 Science

Content Description

Use knowledge of scientific concepts to draw conclusions that are 
consistent with evidence ACSIS170

Communicate scientific ideas and information for a particular purpose, 
including constructing evidence-based arguments and using appropriate 
scientific language, conventions and representations

ACSIS174

Source: Australian Curriculum v8.1 
1 http://www.australiancurriculum.edu.au/science/curriculum/f-10?layout=1 - level9

© Australian Curriculum, Assessment and Reporting Authority (ACARA) 2010 to present, unless 
otherwise indicated. This material was downloaded from the Australian Curriculum website (accessed 
21 March 2016) and was not modified. The material is licensed under CC BY 4.0. Version updates 
are tracked on the Curriculum version history page of the Australian Curriculum website. 
ACARA does not endorse any product that uses the Australian Curriculum or make any 
representations as to the quality of such products. Any product that uses material published on this 
website should not be taken to be affiliated with ACARA or have the sponsorship or approval of 
ACARA. It is up to each person to make their own assessment of the product, taking into account 
matters including, but not limited to, the version number and the degree to which the materials align 
with the content descriptions (endorsed by all education Ministers), not the elaborations (examples 
provided by ACARA).
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The application of this research and the investigative activities provide opportunities for stu-
dents to address many elements of Science as a Human Endeavour and Science Inquiry Skills 
strands in the Australian Curriculum. This unit also provides:

• an opportunity to make STEM connections with Year 9 Mathematics and Technologies 
learning areas of the Australian Curriculum;

• a context for students to develop further understanding of data representation and interpre-
tation in Year 8 and 9 Mathematics; and 

• an opportunity to consolidate Year 8 Biological science by investigating the digestive and 
reproductive systems in cattle. 

Learning Outcomes 
At the end of the unit, students will be able to:

• define the nature and purpose of reproductive performance research conducted by Central 
Queensland University;

• analyse trends and draw conclusions from raw data;

• apply information gathered to help draw conclusions about the animal group studied at 
Belmont Research Station.

Description

This unit is designed to demonstrate to students the importance of scientific research and 
the various means of data collection from cattle being raised in northern Australia. A major 
component involves students interpreting secondary data sources from the Belmont Research 
Station near Rockhampton, Queensland and from studies conducted by Central Queensland 
University (CQU). This data is currently being analysed by the research team at Belmont 
Research Station. 

Students will explore the role and importance of fertility research in beef cattle through a variety 
of embedded activities using actual and unedited data from the agricultural system. 

Student Activity 1: Capturing data

Student Activity 2: Flowchart – Relationship between pasture yield and animal production

Student Activity 3: Understanding data

The Applied Research assessment task at the end of this unit will allow students to demonstrate 
their understanding of the industry, analyse and interpret data, discuss findings and make 
suggested recommendations for future application of such research.  

Students are encouraged to use specific agricultural terminology throughout the unit.  A glossary 
of terms used is contained at the end of this resource.  Teachers are advised to have copies 
of it available for students to access, or to create a classroom word wall from the glossary to 
encourage use of the terms. This unit will also provide students with an understanding of the 
variety of professions that contribute to the success of Australia’s beef industry.  

Fertility research in beef cattle 
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Preparation may be required for these activities: 

1. Learning experience: Students investigate the ruminant digestive system of the cow 
through a virtual dissection of the four stomachs (rumen, reticulum, omasum, abomasum). 
This activity assists students understand how the animal obtains its nutrients. Students can 
compare the digestive system to that of humans and other animals.  Refer to Figure 1: The 
digestive system of a ruminant. This may consolidate student understanding from Year 8.

2. Using data: Teachers are advised to introduce the data by providing examples and initiating 
discussion around the raw data set.  Modelling the interpretation and analysis of various 
parameters within data sets provides a basis for student assessment. For example the 
influence of animal weight and body condition prior and after calving on subsequent oestrus 
cycles. 

3. Assessment opportunities: Student Activity 2 could be used for an assessment idea.  
Students could turn the flow chart into an infographic and explain how the animal interacts 
within its environment.  A suggested approach to an Applied Research task can be found at 
the end of the unit. 

4. Extension activity: Year 9 and 10 Design and Technology students specialising in Food and 
Fibre Production could research the background of the beef cattle industry either in their 
local region or a region of their choice.  Factors such as property size, intensive (feedlot) vs 
extensive (grazing) production, breed types and markets need to be considered.  Teachers 
may organise a guest speaker or a field visit to consolidate student understandings. 
Students start to make connections with the industry, people and the environment.

Fertility research in beef cattle 
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Teacher Background Information

Setting the Scene

The beef cattle industry in Australia
The Australian beef cattle industry implements a number of the world’s best systems and 
programs, underpinning the safety and quality of Australian beef for both our domestic and 
export consumers. Australia is one of the world’s most efficient producers of cattle and the 
world’s third largest exporter of beef (Meat and Livestock Australia1 (MLA) Beef Facts 2015). 
The off-farm value (domestic expenditure and export value) of the Australian beef and cattle 
industry was $18.21 billion in 2014 -2015 (Australian Bureau of Statistics, MLA estimate). 

Australia’s industry bodies are recognised leaders in delivering world-class research, 
development and marketing opportunities that contribute to the growing demand for red meat, 
producer profitability, sustainability and global competitiveness.

The efficiency of a cattle herd is best measured by the amount of meat produced. This is 
influenced by the number of cattle being run and the kilograms of meat produced per head. The 
amount of meat produced is dependent on high growth rates, good nutrition, high fertility and a 
healthy herd.

Almost half of Australia’s beef breeding herd is located in northern Australia - Queensland, 
Northern Territory and northern Western Australia. Property and paddock size vary markedly 
and stocking rates are low, typically ranging between 5 - 30 hectares per adult, but dropping to 
150 hectares per head in some areas. Cattle are mustered (brought together from the paddock 
into a cattle yard) twice a year for branding, weaning and other husbandry practices such as 
pregnancy diagnosis. This usually occurs in the late wet/early dry season and then again mid 
dry season. 

Most herds in the dry tropical rangelands are continuously mated. In areas with higher soil 
fertility and more intensive management, herds are control mated typically for periods of 3 to 7 
months. Control mating is where the bull is intentionally running with the breeding herd. 

Infrequent mustering, limited identification of either sires or dams of calves, and extended 
mating periods pose major challenges for studying cow reproductive performance in northern 
Australia. Use of an ultrasound for preg-testing or foetal ageing at pregnancy diagnosis provides 
information about the time of conception and estimated time of calving (McGowan et al. 2014). 

 
Student Activity 1 provides students the opportunity to research various technologies used at 
Belmont Research Station to capture a variety of reproductive and fertility data. 

1 Meat & Livestock Australia Ltd (MLA) strives to be the recognised leader in delivering world-class research, develop-
ment and marketing outcomes that benefit Australian cattle, sheep and goat producers. http://www.mla.com.au/Home
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Student Activity 1: Capturing data

Belmont Research Station is a 3,260 hectare working cattle station undertaking research into 
livestock production in the tropics and sub-tropics of northern Australia in partnership with 
Central Queensland University and other industry bodies. The research aims to refine new 
and developing technologies and to find cost-effective methods of measuring reproductive 
performance to help improve reproductive efficiency. Some of the technologies used at Belmont 
Research Station are listed in the table below.  To learn more about the technology types, their 
use and application, research each type using an internet search.  

Example search terms:

• Radio Frequency Identification for Beef Cattle
• Walk over Weighing
• Taggle ear tags
• Spatial proximity loggers

Summarise what you have read and record your findings similar to the explanations in the table 
below.

Technology type Use Application

e.g. Ultrasound (Imaging 
technology)

To measure body composition 
and reproductive status of 
an animal accurately at any 
given time. 

To assist industry to make 
management decisions around 
breeding and marketing.

Radio Frequency 
Identification (RFID)

Walk-over-weigh (WoW) 
station

Taggle positioning technology 
(ear tags with UHF 
transmitters)

Spatial proximity loggers 

Fertility research in beef cattle 
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Activity 2: Relationship between pasture yield and animal production

Background Information - Interaction between nutrition and production
The primary objective for a beef cattle producer is to produce one live calf from every cow once 
a year (Cliff Lamb, 2012). There is a fine balance between feeding cows sufficiently to conceive 
and to maintain pregnancy until term without using additional resources. Without knowledge 
of such balance between nutrition and reproduction, many operations fail to achieve optimal 
production and therefore profitability from their herd. 

Good nutrition is the only way of producing more beef. The amount of growth and composition 
of the animal produced depends largely on the breed of cattle, but selecting cattle with high 
weaning weights, growth rates and fertility will also help to increase the amount of beef 
produced. The pastures grazed need to be of a quality suited to muscle growth. Most cattle 
in the tropics have access to poor feed and improving their feeding regime can immediately 
increase their reproductive performance. 

Cattle acquire nutrients from plant-based food by fermenting it in a specialised stomach prior to 
digestion, principally through microbial actions. Figure 1 shows the complex digestive system of 
a ruminant. 

RETICULUM 
-  Acts as sieve 
-  Starts rumination 
-  Retains large items

ABOMASUM 
-  Glandular stomach 
-  Acid and enzyme digestion

RUMEN 
-  Hollow muscular organ 
-  Fingerlike projections 
-  Site of absorption

OMASUM 
-  Layered muscular organ 
-  Removes excess water 
-  Reduces particle size 

Figure 1: The digestive system of a ruminant (Meat and Livestock Australia, 2006, Beef Cattle 
Nutrition: An Introduction to the essentials, (https://futurebeef.com.au/wp-content/uploads/Beef-
cattle-nutrition-An-introduction-to-the-essentials.pdf).

The influence of nutrition on reproduction begins early in the animal’s life and it can affect 
the age at which they reach puberty (Cliff Lamb, 2012). Young females may be expected to 
conceive at 15 - 20 months of age, while still only at about half of their mature bodyweight 
(Francis et al, (1990). They continue their own growth while also producing a calf. 

After calving, the female will be expected to conceive again within 2 – 3 months, at which time 
she is producing large quantities of milk and her nutrition requirements are high. In mature 
animals, poor nutrition can reduce the production of ova and spermatozoa, so the female either 
fails to conceive or will produce fewer offspring than normal.

Fertility research in beef cattle 
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Activity 2: Relationship between pasture yield and animal production
 (cont)

Setting the Scene

New terminology is introduced in Student Activity 2.  A comprehensive glossary is provided at 
the end of the unit.  Teachers may choose to refer students to the glossary, or provide them with 
everyday terms to assist their understanding e.g. Egg – Ova and Sperm – Spermatozoa. 

Teachers may also choose to provide students with a copy of the Background Information - 
Interaction between nutrition and production.

Introduce this activity by asking students to suggest answers to the following questions.  Record 
their responses for future reference and refinement if necessary.

Encourage students to consider concepts such as the productivity of the enterprise and the 
poorer quality pastures that beef cattle producers in the tropical Australia of northern Australia 
have to contend with.

Students may not be aware that Rockhampton is regarded as Australia’s Beef Cattle capital and 
the data that they will be analysing in subsequent activities in this unit, has been gathered by a 
research team from Central Queensland University, which is located in Rockhampton.  Belmont 
Research Station where the cattle from which the data has been collected, is located 30 kilome-
tres north of Rockhampton.  

Students can read about Belmont Station at the link below on the AgForce Queensland Website 
http://www.agforceprojects.org.au/file.php?id=179&open=yes

Background Discussion
1. Why is it so important for a livestock producer to know about animal nutrition? 

2. How do pregnancy and lactation affect the nutritional requirements of an animal and its 
offspring?  

3. What does the term digestibility mean?

4. How does the ruminant stomach assist in digestion of fibrous material?  

5. Suggest steps a producer could take to provide better nutrition to grazing animals? 

Encourage students to use the glossary to find definitions of terms they are unfamiliar with.

Print and distribute copies of the two pages required for Student Activity 2.

Fertility research in beef cattle 
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Student Activity 2:  Flowchart – Relationship between pasture yield 
and animal production
Introduction to beef cattle grazing systems
Approximately half of Australia’s beef breeding herds are located in northern Australia which 
includes Queensland, the Northern Territory and the northern part of Western Australia. This is 
a subtropical-tropical region with a characteristic wet and dry season dominated by a summer 
rainfall pattern.  Soil fertility is highly variable, with most areas north of the Tropic of Capricorn 
being considered marginally phosphorous deficient. Many areas in central and southern 
Queensland have moderate to high fertility soils. Beef cattle graze either improved tropical 
pastures or native pastures that vary considerably in dry matter digestibility and crude protein 
content. The availability of nutrients and the quality of this feed varies according to the season. 

The majority of beef cattle (85%) grazed in this area have some Bos indicus content to enable 
them to better cope with high environmental temperatures, low quality pastures and internal 
and external parasites, in particular the cattle tick (Rhipicephalus microplus) and buffalo fly 
(Haematobia irritans exigua). 

Beef production can be seen as a set of steps in a production chain. In simple terms, grazing 
land grows forage (grass); forage is eaten by cattle and converted to beef, which is converted 
at some stage into money.  The sample flow chart of a grazing system below, demonstrates 
relationships observed between cattle, pasture and production. 

1. As a class, discuss this sample flow chart.  Use it to identify the numerous interrelationships 
between animals, plants and the environment.  This example will provide some ideas of the 
type of inputs and outputs you could include in your activity.

Figure 2: Example flowchart of a grazing system. 

Fertility research in beef cattle 
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Student Activity 2:  Flowchart – Relationship between pasture yield 
and animal production (cont)
2. Work in pairs to brainstorm all of the influences, inputs and outputs on and within a grazing 

system.  You could think about the grazing production systems in your region for ideas.  
The websites below will provide further ideas or explanations of the specific components 
within a grazing system. 

Meat and Livestock Australia – Grazing Management
http://www.mla.com.au/research-and-development/Environment-sustainability/Sustainable-
grazing-a-producer-resource/grazing-management/

Future Beef – Grazing Land Management 
https://futurebeef.com.au/knowledge-centre/grazing-land-management/

3. Using the information collected, create a flow chart to demonstrate the interactions and 
relationships between pasture yield and animal production.  To help you construct your flow 
chart consider using the four major elements listed below:

• Land condition 
• Diet quality 
• Proportion of forage eaten by the animal
• Animal production

Name:_____________________________________________________

Flowchart of the relationship between pasture yield and animal production

Fertility research in beef cattle 
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Activity 3: Understanding Data

Teacher Background Information - What does the data tell us?
Research on the effects of nutrition and reproduction takes time as the effects may be slow 
and experiments must be of long duration. Random variability in reproduction causes statistical 
problems that can only be solved by using large numbers of animals. 

Four key findings from Central Queensland University’s Belmont Research Program are listed 
below: 

• heifer fertility traits, age at puberty and time to resume cycling after calving, are found to be 
highly heritable in breeds such as Brahmans and Tropical Composites;

• heifers reaching puberty at a younger age and reconceived earlier after their first calf, tend 
to have more calves in their lifetime;

• heifers with these traits will be superior breeders over their lifetime and therefore will 
produce a larger number of calves;

• bulls (sires) have a very large influence on the genetic direction of a herd, so selecting 
superior sires is very important. 

Setting the Scene

Explain to  students that members of the research team at Belmont Research Station have 
provided the raw field data for the following activities. These are typical examples of data 
collected on three classes of cattle that would be run on-farm i.e. cows, heifers and young bulls. 
The data is actual and unedited.

Researchers check such data using descriptive statistics e.g. frequency distributions and 
standard variations about the mean to identify any anomalies and observe trends. Researchers 
then make decisions about editing outliers prior to data analysis. 

The two data worksheets can be accessed by via the links below. 

Belmont cow, heifer and bull data 2015 
(http://www.fas.org.au/wp-content/uploads/2016/04/Belmont-cow-heifer-and-bull-data-2015.xlsx)

Belmont cow data 2015 
(http://www.fas.org.au/wp-content/uploads/2016/04/Belmont-cow-data-2015.xlsx)

Teachers will need to ensure that students have copies of the three data placemats, as well as 
the Student Activity 3 sheet, prior to undertaking this activity.

The Background Discussion questions can be used to initiate discussion with students.  
Students do not need to know the answers to them.

Fertility research in beef cattle 
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Activity 3: Understanding Data

Background Discussion

In this activity, you will be using raw field data collected by the research team at Central 
Queensland University’s Belmont Research Station. These are typical examples of data 
collected on three classes of cattle that would be run on-farm i.e. cows, heifers and young bulls. 
The data is actual and unedited.

As a class, come up with some suggested answers to the following:   

1. Why do some breeding herds or management groups have good reproductive performance, 
and others significantly poorer performance? 

2. Why do some cows readily conceive and wean a calf, while others either take significantly 
longer to conceive and/or fail to wean a calf?

3. Why would researchers collect reproductive data on cows, heifers and bulls?

4. Explain the importance of interpreting the data using descriptive statistics eg. mean 
(average) prior to analysis. 

5. Identify the two different data types from the data set– subjective and objective. Describe 
methods used to measure and monitor subjective data eg. docility and objective data  
eg. weight. 

Data Placemats
The three data placemats below are an example of the larger data set provided by research 
currently being undertaken by Central Queensland University at the Belmont Research Station. 

Make sure you have a copy of each of these data placemats.

1. Belmont cows placemat

2. Heifers placemat

3. BBSE – Bulls Breeding Soundness Evaluation (young bulls) placemat

Fertility research in beef cattle 
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Student Activity 3: Understanding the data
Working in groups to: 

• familiarise yourself with the range of elements in the data set;

• look for any similarities or differences;

• analyse trends in the data;

• identify relationships between variables;

• identify inconsistencies in results; and 

• make inferences and begin posing your own questions.

Once familiar with these three sample data set placemats, download the Excel Spreadsheets 
for the complete data set  
(http://www.fas.org.au/portfolio-item/year-9-science-fertility-research-beef-cattle/). 

In your group, work through each of the following questions and record your responses: 

1. Belmont cows placemat
1. Is there sufficient data to make an accurate conclusion of the relationship between animal’s 

age and the Body Condition Score (BCS) at pregnancy diagnosis?

2. What is the correlation between Body Condition Score and fat depth determined by an 
ultrasound?

3. Do you think there is a large paddock effect occurring when you look at the raw data (Refer 
to column Pdk/Breed)? The composite cattle run in a different paddock but are still on the 
one property, in comparison to the Brahman cattle.

2. Heifers placemat
1. Is animal body mass a good indication of puberty?

2. What is the optimum body weight of heifers for conception?

3. Is the Body Condition Score a good indication of readiness for breeding?

4. Describe how measures of body mass and composition affect the animals ability to cycle? 
Are those heifers with Corpus Luteum (CL) present heavier, fatter or older?

3. BBSE – Bulls Breeding Soundness Evaluation (young bulls) placemat
1. How does measuring the Eye Muscle Area (EMA) influence breeding and marketing 

decisions?

2. Is scrotal circumference a reliable indication of bull fertility?

3. Does bull age affect the density of semen and percentage normal sperm?

Reflection
1. Has this guided analysis of the data, increased your ability to target specific data to assist in 

drawing conclusions? 

2. What questions could you readily find answers to? 

3. Which questions did you find difficult? 

4. Which questions are you still unsure about?

5. Are there any other questions you could ask? 

Fertility research in beef cattle 
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Applied Research Assessment Task

Teacher preparation
The complete Belmont cow data 2015 Data set provides the basis for the Applied Research 
assessment task. Belmont cow data 2015  
(http://www.fas.org.au/wp-content/uploads/2016/04/Belmont-cow-data-2015.xlsx)

1. Before students access the complete data set, provide each student with a copy of the 
Belmont Cow Data 2015 Placemat which has been sourced from a larger data set. 

2. Ensure students to become familiar with the additional aspects of this data set. 

3. Further manipulation of data could be done in Excel using the complete data set. Data such 
as the weight of the animal (kg) could be graphed alongside Body Condition Score (BCS) 
to determine the relationship between the two. Refer to Belmont cow data 2015 - 2nd tab 
Comparison of animal graph. 

Encourage students to draw upon additional information from the original data set to inform 
further analysis. For example, to determine the reproductive status of an individual animal, 
students could use the corresponding RFID number. Cow RFID 982123488968247 is consistent 
in her weight and BCS. She is heavily pregnant (shown by the red row on the placemat). 

Note: Initial data was collected on 6th August 2015 which included a pregnancy test. Data was 
collected again on 9th December 2015. Data such as tract, coat score and faecal samples was 
collected in December. 

Information explaining these data records is below:

Acronym Description
PREG Pregnant
R or RESOLVING Indicates that the cow had recently calved and the uterus was still 

resolving (settling back to normal)
CL and CA Corpus Luteum (CL) and Corpus Albicans (CA) both indicate that the 

cow has recently ovulated so has calved, resolved and now ready for 
re-breeding.

Numerals (3 to 18) indicate size of largest ovarian follicle in (mm). This 
means the cow has calved, resolved but not yet returned to oestrus. 
Cows with follicles >10mm are considered pre-cyclic or close to 
ovulation.

Coat Score Is a subjective measure of “hairiness”. From 1 – extremely short to 
7- woolly with plus and minus scores given. Coat score is an indication 
of tropical adaptation. Sleek coated animals tend to produce and 
reproduce in the tropics better than those with heavy coats e.g. 
Brahman versus Hereford. Animals with sleek coats have better thermo-
regulation and less susceptible to tick infestation. Refer to the glossary 
for further information.

Faecal samples Taken for nutritional studies using NIRS (Near Infrared Spectroscopy). 
Samples were also taken of the pasture, to determine exactly what 
went in and came out of the animal in terms of nutrients (Nitrogen (N), 
Phosphorous (P) and Potassium (K) etc. Researchers were able to 
determine if there was an individual difference in ability to utilise the 
pasture on offer and how this related to maternal investment in terms of 
calf growth, and ability to re-breed quickly.

Fertility research in beef cattle 
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Belmont cow data 2015 placemat – continuous measurements

Fertility research in beef cattle 



18

Year 9 Science

Background Discussion for Assessment task
Refer to BELMONT COW DATA 2015 PLACEMAT and discuss the following questions as a 
class:

1. What type of data has been collected? 

2. How has the type of data collected changed from August to December 2015?

3. Are there any anomalies in the data set? Explain how these affect the data collected. 

4. Why is it important to have continuous data measurements?

5. How can the RFID number be used to help organise collection of data?

6. If the research team wanted to collect further data such as changes in weight throughout 
the next pregnancy when should they do it?

Assessment - Suggested Approach for an Applied Research task
Student learning and skill acquisition can be assessed through the following suggested task. 

Students present information from the Central Queensland University research to peers 
through an oral presentation and display a summary of their findings. 

Undertaking this assessment task will address the following:

Year 9 Science: Achievement Standard
By the end of Year 9, students analyse trends in data, identify relationships between 
variables and reveal inconsistencies in results.  They evaluate others’ methods 
and explanations from a scientific perspective and use appropriate language and 
representations when communicating their findings and ideas to specific audiences.

Guidance 
Provide students with:

• The Belmont cow data 2015 in the Excel spreadsheet (http://www.fas.org.au/wp-content/
uploads/2016/04/Belmont-cow-data-2015.xlsx)

• A copy of the student handout.

• A copy of the typical research poster which provides an example of how research can be 
designed and how data is collected, analysed, interpreted for presentation to the broader 
scientific community. 
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Assessment: Student handout
Scenario: As part of the Belmont Research Team you are required to provide a summary of 
the animal group studied at Belmont Research Station. To do this you will need to interpret and 
analyse the Belmont cow data 2015. 

As part of your analysis you need to address ONE of the following questions. 

1. How does the weight of the animal influence its reproductive status? 

2. How does the Body Condition Score of the animal influence its reproductive status? 

These ideas may assist you in preparing your presentation (oral and accompanying material) to 
your fellow researchers. Tick which ideas you have considered below. 

• Provide evidence of your understanding, background of research and interdependencies 
that you observed between the animal group studied and the environment;

• Interpret and display raw data e.g. create tables, graphs, representations. Identify the 
trends, controlled variables and inconsistencies in the data;

• Discuss the issues or problems with monitoring and collecting such data and how this data 
could be improved;

• Apply the information gathered to help draw conclusions about the animal group studied at 
Belmont Research Station;

• Discuss how findings from this research can be used to make informed recommendations 
of best practice to the industry into the future (Recommendations made by the students are 
hypothetical and will not be provided to industry);

• Develop further investigable questions to explore; 

• Determine how you will present this information using any of the following accompanying 
materials e.g. PowerPoint, poster, infographic, models, flowcharts;

• Create a draft of your chosen presentation mode. Decide on the headings, type of 
information to include and visuals; and

• Finalise and present your information and accompanying materials to your peers. 

Fertility research in beef cattle 
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Example of a typical research poster
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Online teacher support resources
1. Australian Brahman Breeders Association Limited  

http://www.brahman.com.au/technical_information/selection/BasicGenetics.html  
http://www.brahman.com.au/technical_information/reproduction/reproduction.html

Mass sperm activity 
http://www.brahman.com.au/technical_information/reproduction/semenEvaluation.html  
https://www.youtube.com/watch?v=NxRlrnXEPl4

2. Hight, G.K. (1968) Plane of nutrition effects in late pregnancy and during lactation on beef 
cows and their calves to weaning, New Zealand Journal of Agricultural Research, 11:1, 71-84.  
http://dx.doi.org/10.1080/00288233.1968.10431636

3. Meat and Livestock Australia Virtual farm  
http://virtualfarm.mla.com.au/

4. NSW Primezone Factsheet - Visual and manual assessment of fatness in cattle.  
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/95863/visual-and-manual-
assessment-of-fatness-in-cattle.pdf

5. Queensland beef for global markets  
https://www.youtube.com/watch?v=Se6FMY0c70I

6. Queensland Government Body Condition Score 
https://www.daf.qld.gov.au/__data/assets/pdf_file/0015/53520/Animal-HD-Investigation-
Condition-scores.pdf

7. Weighing cattle in the crush 
https://www.youtube.com/watch?v=Z95taZk2ZL8&list=PL4OaBCdO34bBi3AxpqZLtIG0qVZ
Snf8s&index=5

8. University of New England. A Basic Guide to BREEDPLAN EBVs.  
http://breedplan.une.edu.au/booklets/A%20Basic%20Guide%20to%20BP%20EBVs%20
(Complete).pdf 

9. Example of a research report 
 
D. J. Johnston, S. A. Barwick, N. J. Corbet, G. Fordyce, R. G. Holroyd, P. J. Williams and 
H. M. Burrow. Genetics of heifer puberty in two tropical beef genotypes in northern Australia 
and associations with heifer and steer-production traits. Animal Production Science, 2009, 
49, 399–412.  
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.519.7646&rep=rep1&type=pdf
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Glossary - Cattle production
Refer to Meat and Livestock Australia Glossary of Terms for additional meanings.  
http://www.mla.com.au/general/glossary

Biotelemetry - is the collection of activity data via activity monitors. These devices were initially 
used by farmers to detect oestrus bouts through the resulting rise in activity and over the years 
have been improved to collect highly accurate and specific data about lying, standing and steps 
recorded over long periods of time.

Body condition (scored 1 to 5; emaciated to prime) – an overall visual assessment of fat 
and muscle covering gives a general indication of animal health and readiness for breeding or 
marketing.

Body mass (live weight kg) – recorded by electronic load cells, is an accurate measure of 
growth.

Bos indicus - The breeds of cattle that are referred to as tropical or humped breeds, e.g. 
Brahman, Sahiwal and other Zebu breeds.

Bos taurus - The temperate, British or European breeds of cattle, e.g. Angus, Poll Hereford, 
Charolais and Limousin.

Bovine - Animals of the ox family, commonly referred to as cattle.

Bull - A male bovine with sexual organs intact and that is capable of reproduction. A mature 
male animal used for breeding.

Calf - A bovine no permanent incisor teeth, can be a male or a female with no secondary sex 
characteristics.

Coat score - This system has been extensively used in research work at “Belmont” Research 
Station. The system also uses + & - within the range of coat scores, i.e. it is effectively a 
19-point system. Coat scoring as developed by Dr. Grieg Turner:

Coat score Coat type Description

1 Extremely Short
Hairs extremely short and closely applied to the skin. Found 
in Zebus, in some of their crossbreds, and very rarely in 
mature Hereford or Shorthorn cows in summer.

2 Very Short Coat sleek, hairs short and coarse, lying flat, just able to be 
lifted by the thumb.

3 Fairly Short General appearance smooth-coated. Hairs easily lifted, 
usually fairly coarse.

4 Fairly Long
Coat not completely smooth, somewhat rough, patches 
of hairs being curved outwards, or whole coat showing 
sufficient length to be ruffled.

5 Long Hairs distinctly long and lying loosely; predominantly coarse.

6 Woolly Hairs erect, giving fur-like appearance. Fingers are partly 
buried in the coat. Fine hairs of under-coat give soft handle.

7 Very Woolly The more extreme expression of 6, with greater length and 
“body”, and heavy cover extending to neck and rump.

Corpus Luteum - a hormone-secreting structure that develops in an ovary after an ovum has 
been discharged but degenerates after a few days unless pregnancy has begun.

Fertility research in beef cattle 
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Cow - A mature female used for breeding with eight permanent incisor teeth.

Docility – A five point scoring system as the animal walks through the crush. Currently being 
trialled by the Angus Breed Society to generate a genetic merit (EBV) for temperament.

Score Type Description

1 Docile Calm, settled, amble exit
2 Restless Nervous, a little mobile, tail flicking, moderate exit
3 Agitated Extremely nervous, strong tail, flicking, brisk exit
4 Flighty Nervous with aggression, urinating, fast exit
5 Crazy Jumping, bellowing, aggressive, frantic exit 

Dry season - The low rainfall season across northern Australia running from May to September. 
In southern Australia, this is from December to March.

Environment - refers to external factors (non-genetic) that impact on performance (e.g. climate, 
nutrition, health and management). When environmental influences are not properly accounted 
for the accuracy of breeding value estimates are reduced.

Estimated Breeding Values (EBV’s) - are an estimate of an individual’s true breeding value for 
a trait based on the performance of the individual and/or close relatives. EBV’s are a systematic 
way of combining performance information on the individuals and siblings and the progeny of 
the individual.

Fat depth (mm) and Eye-muscle Area (EMA; cm2) - accurate measure of fatness and 
muscling using ultrasound supports the condition score to help make management decisions 
around breeding and marketing.

Fertility - is the ability of male and female animals to produce viable germ cells, mate, conceive 
and deliver normal living young.

Genotype - the genetic makeup of an organism. 

Gestation - is the carrying of an embryo or foetus inside female viviparous animals. Mammals 
during pregnancy can have one or more gestations at the same time (multiple gestations). The 
time interval of a gestation is called the gestation period. The gestation period for a bovine (cow) 
is 9 months.

Grainfed - An animal which has been fed on grain in a feedlot. Also used to describe the 
carcase when it is being sold. 

Grassfed - An animal which has been fed on pasture (grass). Also used to describe the carcase 
when it is being sold.

Grazier - A farmer raising livestock such as sheep or cattle. Also known as a producer or 
pastoralist.

Heifer - A female bovine that has not produced a calf and is under 42 months of age. 

Herbage – the succulent part of herbaceous vegetation, used as pasture for grazing. 

Heritability - this is a measurement (statistic) of variation between animals due to genetic 
differences between individuals for that trait (i.e. the efficiency of transmission of parental 
superiority (or inferiority) from one generation to the next). It is the proportional differences 
between animals due to additive genes.

Fertility research in beef cattle 
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Metabolisable energy (ME) - is used to characterise the nutritional value of animal feedstuffs. 
It is an estimate of the energy available to an animal from digestion of a feed material in units of 
Mega Joules per kilogram of feed (MJ/kg Dry Matter).

Objective data - are observable and measurable data obtained through observation, physical 
examination, and laboratory and diagnostic testing.

Oestrous cycle - a type of reproductive cycle in female mammals and sexual response occurs 
only during mid-cycle at oestrus. 

Ovarian cycle - the cyclic recurrence of the follicular phase, ovulation and the luteal phase in 
the mammalian ovary, regulated by hormones.

Ovulation - the release of an egg from the ovaries.

Phenotype - is the appearance of the animal (e.g. red vs black colour) and phenotype 
expression can be physical (observable) or performance (measurable).

Plane of nutrition - the quantity and quality of food available to the animal for feed intake and 
use. 

Post-partum - of or noting the period of time following birth. 

Puberty - is defined in heifers as the time when they first ovulate and show an oestrus or heat 
period.

Position 8 (P8) Rump site - In a live animal, the P8 site is on the rump at the intersection of a 
line going forward from the pin and a line down from the high point in the hindquarter. Fat depth 
is measured in (mm) at this site. 

Qualitative traits - involves one or two genes at a few loci with little involvement of the 
environment. It involves simple traits with discrete categories (e.g. coat colour, polled v’s horned 
cattle).

Quantitative traits (multi or polygenic) - involves many genes and loci with close interaction 
with the environment which causes these traits to vary in a continuous manner (e.g. weaner and 
yearling weights).

Radio Frequency Identification (RFID) - identification of each animal is read electronically as 
they pass over the weigh scales.

Rib Fat - depth of fat cover on the rib cage of an animal, measured in (mm). 

Reproductive status - using ultrasound to detect early pregnancy to 3 weeks or detection of 
ovarian corpus luteum indicates that the animal has reached puberty or resumed oestrus post-
calving.

Scrotal circumference - a bull’s scrotal circumference is the best estimate of testes volume, 
and thus the amount of potential sperm-producing tissue producers can measure. 

Sheath score - in bulls, the navel is continuous with the sheath. The scoring system was 
developed to focus on the sheath. The BREEDPLAN system for bulls is used:
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BREEDPLAN 
score Description Bull Reporter 

equivalent score

9 Tight

Moderately tight sheath, fairly close to 
abdominal wall, depth up to about 10cm 
with obvious retractor prepuce muscle, 
moderate sized preputial opening.

1

7-8 Small Sheath hangs at 45o angle, depth up to 
about 15cm, moderate umbilicus. 2

5-6 Moderate
Sheath hangs at 45o angle, slightly more 
pendulous than 2, with depth less than 
20cm, and larger umbilicus.

3

3-4 Large
Sheath hangs at up to 90o angle, 
excessive looseness of umbilical area, with 
depth just above hock-knee horizontal line.

4

1-2 Very large

Sheath hangs at up to 90o angle, 
excessive looseness and length of 
umbilicus, sheath depth at or below hock-
knee horizontal line, often with eversion of 
the preputial mucosa.

5

Sperm cell – male reproductive cell. 

Store condition - cattle that are dry and lacking finish.

Subjective data – are observable and is information from the researcher’s point of view 
including feelings, perceptions, and concerns. This data is not measurable. 

Testis – the male reproductive organ, or gonad, in which sperm and reproductive hormones are 
produced. 

Trans-rectal ultrasonography - performed through the introduction of an ultrasound transducer 
(probe) into the rectum. This enables the structure of the ovaries, uterus, reproductive 
vasculature and surrounding structures to be visualised and evaluated.

Ultrasound – sound or other vibrations having an ultrasonic frequency, particularly used in 
medical imaging.

Variation – differences in phenotypic expression due to a trait. Non-genetic variation is due to 
environmental factors.

Weaner - A young animal that has been weaned from its mother’s milk to live completely on 
pasture.

Wet season - The high rainfall season. In northern Australia this runs from October to April, 
while in southern Australia it runs from April to November.

Yearling - Young animal, fully weaned without permanent incisor teeth. Animal does not show 
any secondary sex characteristics. Approximately 12 to 18 months of age.

Young cattle - The vealer and yearling component of cattle. Includes both steers and heifers. 
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