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[bookmark: _Toc237006071]Unit overview
This resource supports schools’ implementation of the animal production and agriculture systems and practice focus areas of the new Agriculture Technology 7–10 Syllabus. It can be adopted as is or adapted to meet the needs of individual school contexts.
The Raising the herd unit is an engaging and comprehensive 10-week program designed for Agriculture Technology 7–10 students. This unit offers a blend of theoretical knowledge, practical experiences and evaluative practices.
This unit explores one of Australia’s largest and most dynamic livestock industries, combining theoretical understanding with hands-on experiences in beef cattle production and management.
Throughout the unit, students investigate the key components of the Australian beef industry, including intensive and extensive management, feeding systems, animal health and welfare, sustainable land management and marketing pathways from paddock to plate. They engage in practical activities relevant to school farms and commercial operations, such as cattle handling, weighing, condition scoring, pasture assessment and record keeping.
Students also examine the economic and environmental factors that influence production, including biosecurity, traceability and the role of emerging technologies in achieving carbon-neutral goals. The unit promotes agricultural literacy, ethical animal care and data-informed decision making, while encouraging students to explore diverse career opportunities across Australia’s red meat supply chain.
Note: this resource is designed for easy conversion into a student booklet by removing answers within the response windows. Teacher notes (in blue) can be deleted before distributing to students. Teachers should adapt the resource to suit their school context. Alternative ideas are included for the project design brief. The resource can be introduced and delivered earlier in the term or used as an assessment.
School leaders and teachers should refer to Equipment Safety in Schools and chemical safety in schools for current information on safety and safe working practices.

[bookmark: _Toc237006072]Glossary
Note: provide students with a glossary table, leaving the definition column blank for them to complete throughout the term.
Each time you find a new word in the workbook, add its definition to the table below so you can refer back to it later.
Table 1 – glossary
	Term
	Definition

	
	

	
	

	
	

	
	




[bookmark: _Toc237006073]1. Breeds used in Australian beef production
[bookmark: _Toc237006074]Backgrounding beef
Note: introduce key terms before starting each section to support student understanding by linking core agricultural vocabulary to the lesson content. Encourage students to look out for how these terms are used in the activities that follow.
Key terms
Breed: a group of animals that share similar features such as colour, size or shape.
Bos indicus: cattle breeds that cope better in hot, dry climates.
Bos taurus: cattle breeds that prefer cooler climates and grow well on pastures.
Crossbreeding: mixing 2 breeds to get the best features of both.
Marbling: small bits of fat in meat that make it tender and tasty.
[bookmark: _Toc237006075]Activity 1.1
What I already know
List any cattle breeds or types you are familiar with. How can you tell them apart? (Think colour, size, horns, where they are found.)
[bookmark: _Ref236732404]Table 2 – what I already know about cattle breeds
	Breed name or type of cattle I know
	How can I tell them apart?

	Example: Angus
	They are all black in colour.


We have learned that a breed refers to a group of animals that share inherited characteristics, such as body size, shape and physical features, which are passed from one generation to the next. In Australian beef production, there are many different cattle breeds; however, these breeds are classified into 2 main subspecies:
· Bos indicus: suited to hot, arid climates
· Bos taurus: suited to cooler, more temperate climates.
Bos taurus are further divided into:
· European breeds: Angus, Shorthorn, Hereford, Murray grey, Speckle Park, Wagyu
· British breeds: Limousin, Simmental, Charolais.
Table 3 – breed comparison table
	Breed information
	Bos indicus
	Bos taurus – British
	Bos taurus – European

	Climate suited to
	Hot, arid
	Temperate
	Temperate

	Body traits
	Hump, loose skin, large ears
	Thick coat, smooth bodied
	Muscular, large frame

	Frame size
	Moderate
	Medium
	Large

	Maturity rate
	Slow
	Early maturing
	Slow

	Carcase traits
	Lean, low-fat cover
	Marbling, moderate fat cover
	High muscle yield, light fat


[bookmark: _Toc237006076]Activity 1.2
Breed identification stations
Instructions:
Move between breed stations to learn more about common cattle breeds.
Record what you observe in the table below.
Decide if the breed is Bos taurus, Bos indicus, or a crossbreed and give one reason.
Table 4 – breed comparison table
	Breed name
	Observed features
	Type
	Reason for choice

	Example: Zebu
	Grey coat, hump, floppy ears
	Bos indicus
	Suited to hot, arid climates

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


[bookmark: _Toc237006077]Breed suitability in NSW
Different cattle suit different production systems, markets and parts of NSW.
· Bos indicus cattle are suited to grass-fed production systems in northern NSW where the climate is warmer and feed availability may be seasonal.
· British cattle are suited to cooler climates and do well in both grass-fed, pasture improved and grain-fed systems.
· European cattle also prefer more temperate climates but require higher protein and energy diets to lay down fat and marble.
· Wagyu cattle are effective at marbling which is preferred in restaurant quality beef and by international markets like Asia and Japan due to its tenderness, and for cultural beliefs.
· Cross breeding these types of cattle can produce offspring that combine the positive attributes of each type of cattle. The offspring can grow faster and finish well which will enhance the carcase that is produced.
[bookmark: _Toc237006078]Activity 1.3 
Challenge question
Explain how rainfall and temperature affect breed choice in your local region. Refer to Table 2 to use appropriate terminology in your response.
	Sentence starter: In my region, the best cattle breed would be … because ...


Figure 1 – beef heifer in paddock
[image: Close up of a beef heifer.]
[bookmark: _Toc237006079]Activity 1.4
What makes a good crossbreed?
Sketch or describe your ideal crossbreed using 2 breeds from the cards. Label the features you would keep from each parent.
	




[bookmark: _Toc237006080]2. Beef cattle management
[bookmark: _Toc237006081]Animal husbandry
Key terms
Joining: the time when bulls are put with cows so they can mate. 
Gestation: the period a cow is pregnant. (About 9 months.)
Calving: when a cow gives birth to a calf.
Weaning: separating the calf from its mother so it can eat on its own.
Feedlot: a managed area where cattle are fed grain to grow quickly before sale.
[bookmark: _Toc237006082]Activity 2.1
Cattle husbandry operations
What jobs are you able to identify that are done with cattle on farms, at shows, on videos or other media? List 3 activities or jobs and what their purposes might be.
	Sample answer:
Tagging calves helps identify animals in the herd.


[bookmark: _Toc237006083]Why timing matters in beef production 
Managing cattle to produce the best possible product, and therefore the best price, relies on correctly timing management practices to maximise efficiency and productivity.
Animal husbandry practices such as joining and weaning times can influence how well an animal grows and how long it must be fed before it is ready for sale. When these practices are timed effectively, calves can be born and weaned when feed availability is best, allowing them to grow much faster than if they were weaned during periods of low feed quality.
Many factors contribute to this, including the climate and soil types of different regions, as well as the breed of cattle used. This is why farmers construct a calendar of operations to help with management of their beef herd.
To better understand this process, let’s explore the case study of the Smith’s cattle breeding enterprise, which demonstrates how breeding is timed to ensure animals have access to feed at the most suitable times for their farming situation.
[bookmark: _Toc237006084]Case study: the Smith’s family beef cattle breeding and fattening enterprise
[bookmark: _Toc237006085]Activity 2.2
Sam and Claire Smith have a 2500-acre property in northern NSW. It comprises 95% arable land, with an annual rainfall of 750 mm and rich, chocolate-brown fertile soils. They run a strong pasture-improvement program, regularly sowing multi-species pastures and spreading poultry manure to boost productivity. They also sow dryland fodder crops during winter to increase available feed in the colder months when pasture growth slows. Their property fronts the Peel River and has an irrigation licence that enables them to irrigate over 600 acres, where they produce both summer and winter grain crops.
The Smiths run 350 head of Angus breeder cows, which they join in late spring with Limousin bulls as terminal sires to produce crossbred calves. Calving occurs in late autumn onto fodder crops, ensuring ample nutrition for the cows to feed their calves and return to calf when rejoined with the bulls a couple of months later. Six weeks after calving, all calves are marked and vaccinated with the male caves being castrated at the same time.
The Smiths wean their cattle at 7 months of age, when they weigh at least 200 kg, onto spring pasture. The quality of the feed allows growth rates of about 0.8 kg per day. Once they reach 350 kg, the cattle are placed into the feedlot and introduced to a grain ration from the grain and hay that is made on their farm. This ration enables the steers and heifers to grow more rapidly and consistently at a rate of at least 1.5 kg per day (most will put on more weight than this as this is the minimum). Both the heifers and steers are fattened to 550 kg liveweight and sold via contract to a large supermarket chain.
Use the passage of information above to answer the following questions to help your understanding of why certain operations are scheduled at different times of year.
What time of the year does joining occur?
	


How long is a cow in calf for (in months)?
	


Why do the Smith family calve in autumn?
	


What operations occur 6 weeks after calving?
	


At what age and/or weight are calves weaned and onto what type of feed?
	


What is the approximate growth rate after weaning?
	


At what weight are cattle placed into the feedlot and what feed are they fed?
	


How does the grain and hay ration benefit the cattle in the feedlot?
	


Calculate the weight gain for the weaner cattle.
To work out when the weaners are to be placed in the feedlot, we need to calculate how long they will take to grow to 350 kg liveweight.
Weaners are weaned at 200 kg and need to reach 350 kg before entering the feedlot. If they gain weight at an average of 0.8 kg per day, how many weeks will it take for them to reach 350 kg?
	Sample answer:
Find the weight they need to gain: 350 kg − 200 kg = 150 kg
Divide by the daily weight gain: 150 kg ÷ 0.8 kg/day = 187.5 days
Round to a whole day: ≈ 188 days
Let’s convert the days into weeks: Total days = 188 (1 week = 7 days)
188 ÷ 7 = 26.857 weeks.
Final answer:
It will take about 27 weeks for the weaners to reach 350 kg.


How many weeks will the weaners need to reach their sale weight once they enter the feedlot?
Weaners enter the feedlot at 350 kg and need to reach 550 kg before being sold to the supermarket for processing. If they gain weight at a minimum of 1.5 kg per day, how many weeks will it take for them to reach 550 kg?
	Sample answer:
Find the weight they need to gain: 200 kg
Divide by the daily weight gain: 133.33
Round to a whole day: 133
Convert the days into weeks: 19 weeks.


Challenge question
If the price of beef is $6.00/kg liveweight, what is the estimated income per animal at 550 kg?
	


[bookmark: _Toc237006086]Activity 2.3
Create a calendar of events for the Smith’s beef production herd
Now that we have collected all the information needed to schedule the management operations carried out by the Smith family, create a calendar of operations for their enterprise.
You will note that it takes 3 years to produce beef animals suitable for sale in supermarkets.

NSW Department of Education	
Agriculture Technology 7–10 – teacher resource – Raising the herd | 1

[image: NSW Government logo.]
© NSW Department of Education, Aug-26 	[image: Creative Commons Attribution license logo.]
Note: a sample answer has been provided below.
Table 5 – calendar of events
	Year
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec 

	1
	
	
	
	
	Joining starts
	Joining finishes
	
	 
	
	
	
	

	2
	
	Calving starts
	Calving finishes
	Calf marking
	
	
	
	
	Wean calves
	
	
	

	3
	
	
	Steers enter feedlot
	
	
	
	
	
	
	
	
	Sell steers



[bookmark: _Toc237006087]3. Aboriginal land management and beef production
Key terms
Cultural burning: a traditional fire practice used by Aboriginal Peoples to care for Country and improve land health.
Sustainability: looking after the land so future generations can keep using it. 
Traditional knowledge: Aboriginal and Torres Strait Islander Peoples’ understanding of land, seasons and animals built over thousands of years and shared and sustained through oral histories, storytelling, cultural practices and intergenerational teaching. 
Biodiversity: the variety of plants and animals living in one area.
Country: the land, waters, skies and all living things to which Aboriginal and Torres Strait Islander Peoples have deep spiritual, cultural and ongoing connections and through which identity, knowledge and responsibility are expressed.
[bookmark: _Toc237006088]Case study: Delta Downs Station
[bookmark: _Toc237006089]Activity 3.1
Delta Downs Station, managed by the Kurtijar people, is both a productive cattle enterprise and a centre for cultural renewal. The station prioritises environmental stewardship through wetland protection and habitat preservation, while also supporting the community by providing access to hunting and fishing that support maintaining cultural practices centred around traditional connection to country. Local Aboriginal people are employed in cattle operations and profits are reinvested into the community and its people to further strengthen self-determination and sustainability.
Explore Delta Downs via the video Delta Downs Teaser (1:35) and read the article Community, country and cattle are intertwined at Delta.
Your group will be assigned one focus question below. Read your section of the article carefully and record your ideas in your group’s notes.
1. What techniques or practices are being used at Delta Downs to improve the productivity of their beef herd?
	Sample answer:
Delta Downs improves beef herd productivity by applying Aboriginal land management practices such as using cattle breeds adapted to the local environment, which enhances herd health and resilience. They are also improving calf survival and breeder reproduction through working with industry experts and performing pregnancy testing and culling dry cattle.


How does the Delta Downs station integrate Aboriginal knowledge in managing their cattle operations?
	Sample answer:
The station integrates local Aboriginal knowledge by collaborating closely with traditional owners who advise on sustainable land use, ensuring cattle grazing aligns with ecological cycles and enhances land health and biodiversity.


What role do Aboriginal and Torres Strait Islander Peoples play in the sustainable management of the Delta Downs environment?
	Sample answer:
Aboriginal and Torres Strait Islander Peoples are employed to play a key role as custodians of the land, providing traditional ecological knowledge that guides sustainable grazing practices, feral animal control and habitat protection, helping maintain biodiversity and ecosystem balance.


How do sustainable land and wildlife management practices at Delta Downs reflect cultural values?
	Sample answer:
These practices reflect values of respect for country, stewardship and interconnectedness, emphasising care for the land and all living things, which guides decision-making to ensure long-term environmental and cultural sustainability.


How does the Delta Downs business benefit the local Aboriginal community?
	Sample answer:
The Delta Downs farming enterprise benefits the local Aboriginal community by creating employment opportunities and supporting cultural connections to the land. It involves Indigenous people in land management and cattle operations, enabling them to apply their traditional knowledge in a meaningful way while contributing to the economic development of their community. This partnership helps strengthen cultural identity and supports sustainable livelihoods. It also provides them with a flourishing and continually replenishing food bowl for local Indigenous people; many of whom rely on it as a significant supplement to their overall diet.


NSW connection: beef production in your region
Aboriginal and Torres Strait Islander Peoples’ knowledge is not only important in northern Australia. In NSW, land management practices such as cultural burning, waterway protection and seasonal knowledge of plants and animals can also support cattle grazing.
If you were managing a cattle enterprise in your local area, how could Aboriginal knowledge and land management practices help improve sustainability and productivity?
Choose one practice (for example, cultural burning, water management, pasture knowledge) and explain how it could support cattle production in your local area.
	Sentence starter: In my region of NSW, Aboriginal knowledge could help beef production by …


[bookmark: _Toc237006090]Activity 3.2
Ripple reflection
Choose one Aboriginal land management practice and complete the ripple diagram below.
In each ring, explain how that practice benefits the land, cattle and community.
Figure 2 – ripple diagram
[image: Diagram with three concentric circles illustrating relationships between Aboriginal land management practice, its benefits to cattle production and environment, and broader impact on community and industry. Inner circle highlights core practice, middle circle shows direct environmental and agricultural benefits, outer circle emphasizes wider social and economic effects.]



[bookmark: _Toc237006091]4. Animal management skills
[bookmark: _Toc237006092]Safe animal handling
Key terms
Low stress livestock handling: a calm and gentle way of moving cattle that keeps animals and people safe.
Husbandry: caring for and managing animals to keep them healthy and productive.
Standard Operating Procedures (SOP): step-by-step instructions for safely completing a task.
Risk assessment: a process to identify dangers and plan how to keep everyone safe.
Body condition score: a number used to describe how much fat or muscle an animal has on its body.
Handling cattle can be dangerous for both people and animals. Cattle are large, strong and unpredictable, and equipment such as yards and crushes can cause injury if used incorrectly. Farmers use risk assessments and Standard Operating Procedures (SOPs) to identify hazards and put in place strategies that keep people and animals safe.
Managing animals well is also important for ensuring their health, wellbeing and productivity. All farm production animals should be regularly checked for health issues, treated for parasites such as worms or lice and assessed for body condition. Young cattle need to be identified with ear and NLIS tags and male calves may be castrated if not intended for breeding. Horned cattle may be dehorned to protect the herd from injury and females may require pregnancy testing.
Figure 3 – cattle being tagged with an applicator
[image: Hands holding an applicator placing a black tag in a heifers left ear.
]
[bookmark: _Toc237006093]Practical activity 4.1
Take a short visit to the school cattle yards. In pairs, identify 5 potential hazards for people or cattle. List them below.
Table 6 – hazard identification table
	Hazard identified
	Who could be harmed
	Safer alternative or control

	
	
	


Challenge question
Which hazards are easiest to remove and which require training or equipment to manage safely?
	


[bookmark: _Toc237006094]Activity 4.2
Approved school operations
Use the Animals in Schools website Cattle – activities to identify husbandry operations approved for NSW school farms.
1. Choose 3 husbandry operations that are approved for NSW schools.
1. For each, describe the activity, record the category rating and explain who can carry it out.
Table 7 – husbandry operations
	Operation
	Description
	Category
(1-5)
	Who can carry it out?

	
	1.
	
	

	
	2.
	
	

	
	3.
	
	


Choose one of the activities above. Investigate the recommended best practice on the website and describe the safest way to carry it out.
	Sentence starter: The best way to carry out this operation is …


[bookmark: _Toc237006095][bookmark: _Toc216351139]Activity 4.3 
Creating a standard operating procedure (SOP)
A SOP is a document containing step-by-step instructions to guide employees through routine or repetitive tasks in a consistent and efficient manner. SOPs are essential for maintaining quality control, ensuring safety, complying with regulations and achieving uniformity across an organisation. Using the template below, create a SOP for your chosen activity.
	SOP title:
	Date issued:

	Prepared by:
	Approved by:




	Purpose: briefly describe why this SOP exists.
Example: this SOP outlines the steps for safely conducting cattle weaning to ensure animal welfare, staff safety and productivity.

	Scope: define the boundaries of the procedure:
· who this SOP applies to (for example, staff, students, contractors)
· when/where it should be used
· activities included or excluded.

	Responsibilities: list the people or roles responsible for:
· carrying out the procedure
· supervising and monitoring
· reporting issues.

	Definitions (if applicable): include any technical terms, abbreviations, or industry-specific language.

	Equipment and materials: list all required tools, machinery, personal protective equipment (PPE), or resources needed to complete the task.

	Safety and risk considerations: identify hazards, list personal protective equipment (PPE) requirements and include emergency contact details or procedures if necessary.

	Procedure: break down the task into clear, numbered steps. Use action verbs and add diagrams, tables, or checklists if useful.




[bookmark: _Toc237006096]Practical activity 4.4
Practical skills checkpoint
During practical lessons, you will demonstrate safe handling and husbandry skills. Tick when you believe you are competent and your teacher will sign off when confirmed.
Table 8 – skills assessment checklist
	Criteria
	Evidence
	Competent (Student assessment)
	Date
	Competent (Teacher assessment)
	Date

	Muster and move cattle in yards
	
	
	
	
	

	Student demonstrates low stress livestock handling principles with cattle (use Livestock handling – cattle for further instruction).
	
	☐	
	☐	

	Student can set up gates and cattle yards ready for working with cattle.
	
	☐	
	☐	

	Student can muster cattle calmly and efficiently from paddocks to yards.
	
	☐	
	☐	

	Student can draft off cattle in the yards using low-stress livestock handling techniques.
	
	☐	
	☐	

	Student can identify and set up equipment required for a safe animal handling session.
	
	☐	
	☐	

	Restrain and inspect cattle
	
	
	
	
	

	Student can catch and restrain cattle securely in a head bail/crush following safe work procedures.
	
	☐	
	☐	

	Student can correctly fit and adjust a halter on an animal.
	
	☐	
	☐	

	Student can lead an animal safely and confidently, maintaining control.
	
	☐	
	☐	

	Student can carry out a basic health inspection, identifying signs of stress, injury or disease.
	
	☐	
	☐	

	Student can record animal identification details such as NLIS tag number or property tag number.
	
	☐	
	☐	

	Weighing and treatment procedures
	
	
	
	
	

	Student can use scales and crush equipment to weigh cattle accurately and record data.
	
	☐	
	☐	

	Student can calculate liveweight gain and interpret results.
	
	
	
	
	

	Student can administer oral and/or backline drench to cattle at the correct dosage and to weight.
	
	☐	
	☐	

	Student can safely use measuring equipment to prepare or mix a livestock treatment.
	
	☐	
	☐	

	Student can apply appropriate hygiene practices before, during and after treatment.
	
	☐	
	☐	

	Assess animal condition and welfare
	
	
	
	
	

	Student can assess and record the body condition or muscle score of cattle.
	
	☐	
	☐	

	Student can describe and record key animal welfare indicators (behaviour, posture, alertness, coat condition).
	
	☐	
	☐	

	Student can explain how correct handling, feeding and health management support animal welfare.
	
	☐	
	☐	

	Student demonstrates awareness of biosecurity and disease-prevention practices during handling.
	
	☐	
	☐	



[bookmark: _Toc216351140][bookmark: _Toc237006097]5. Beef careers in agriculture
[bookmark: _Toc237006098]Beef industry careers and pathways
Key terms
Career: the long-term journey of learning and work a person follows, such as becoming a farmer, a vet or an agronomist.
Qualifications: certificates or degrees that show someone has the right skills or knowledge for a job.
Supply-chain: all the people and steps that move beef from the farm to the consumer.
Value-adding: changing a raw product into something worth more, like turning beef into sausages or jerky.
[bookmark: _Toc237006099]Activity 5.1
Careers in beef
The Australian beef industry supports thousands of jobs across the country – not only on farms, but in processing, transport, technology, research and marketing.
From breeding and animal nutrition to digital mapping and meat export logistics, the industry needs people with diverse skills.
Farmers, scientists, veterinarians, truck drivers, feedlot managers, data analysts and marketers all contribute to producing safe, sustainable and profitable beef.
Reflecting on Lesson 2, the Smith family’s success in northern NSW depends on a team of specialists. For breeding, they rely on experienced stud breeders/genetics advisers to choose sires with the right growth, muscling and calving-ease traits. In their feedlot, every animal requires a balanced ration to finish to market specs. An animal nutritionist tests farm-grown grains and roughage, then formulates rations with the right energy, protein, fibre and minerals to support healthy, rapid growth.
In the space below, brainstorm all the possible careers that are linked to the Smith’s beef enterprise.
	Sample answer:
[image: Brainstorm diagram illustrating careers linked to Smith family farm, organized into five color-coded categories: On-farm (green), Research (blue), Marketing (pink), Processing (orange), and Office admin (beige). Each category branches into specific roles such as Farm hand and Pen riders under On-farm, Agronomist and Vets under Research, Rural merchandiser under Marketing, and Transport drivers and Red meat processor under Processing.]


Figure 4 – Angus steers in a paddock
[image: A group of black Angus cattle standing on a grassy field, with sunlight highlighting their coats. Several cows have red ear tags, indicating identification or tracking for livestock management.
]
[bookmark: _Toc237006100]Activity 5.2
Career research 
Use the class list and the recommended sites below to complete 3 profiles.
· Find Your Career Working In Agriculture, Forestry & Fisheries
· Where might a career in red meat processing take you? (PDF 7.2 MB)
Table 9 – careers in the beef industry
	Career title
	Key responsibilities
	Qualifications
	How this role links to beef production

	
	
	
	

	
	
	
	

	
	
	
	



[bookmark: _Toc237006101]Activity 5.3
Challenge activity 
Create a simple flow diagram showing at least 5 roles that help get the Smith’s cattle from paddock to sale.
	Sample answer:
[image: Sample flow chart showing 5 steps of the marketing chain and careers at each step.]


[bookmark: _Toc237006102]6. Ruminant digestion
[bookmark: _Toc237006103]From Feed to Nutrients: Ruminant Digestion
Key terms
Ruminant: an animal with a stomach that has 4 compartments, like sheep and cattle.
Digestion: the process of breaking down food so the body can absorb nutrients.
Microbes: tiny living things, like bacteria, that help cattle break down tough plant material in their stomachs.
Protein: a nutrient that builds and repairs muscles and tissues in animals.
Ration: the amount and mix of feed an animal eats in one day.
Ruminant digestion is the way certain animals, like cattle, sheep and goats, digest their food. These animals have a special stomach made up of 4 compartments that help them break down tough plant materials like grass. Because plants have a lot of fibre, they are hard to digest, so ruminants rely on microbes to help with this process. The microbes in the rumen also produce protein, vitamins and fatty acids that the animal can use. This process is efficient and allows cattle to survive on grass and other roughage.
Figure 5 – steer eating feed
[image: Black steer eating feed from a trough.]
Image from Canva, used in accordance with the Canva for Education licence for educational, non‐commercial purposes.


[bookmark: _Toc237006104]Activity 6.1 
How cattle digest food
Label the diagram of the ruminant digestive system using the word bank and construct one sentence explaining what each part does.
Word bank
	reticulum
	abomasum
	large intestine
	oesophagus

	omasum
	small intestine
	rumen
	


Figure 6 – diagram of ruminant digestive system
[image: A cow anatomy diagram with internal digestive organs.
]
Image from Canva, used in accordance with the Canva for Education licence for educational, non‐commercial purposes.

[bookmark: _Toc216351142][bookmark: _Toc237006105]Essential nutrients for growth
Cattle require 6 main nutrients for proper growth, health and productivity:
1. Water: most critical nutrient, essential for all bodily functions.
Proteins: build and repair muscle and tissue; found in feeds like lucerne, soybean meal and young lush pastures.
Carbohydrates: main source of energy for daily activities and bodily functions. Cereal grains like corn, barley or oats are high in carbohydrates.
Fats (lipids): concentrated energy, helps absorb fat-soluble vitamins; found in oilseeds like canola and corn.
Vitamins: essential for metabolic processes. Examples include:
Vitamin A: vision and immune function found in green leafy forage plants
Vitamin D: calcium absorption and bone development (supplied by the sun)
Vitamin E: antioxidant and immune support found in fresh green pasture and some oilseeds
B-complex vitamins: energy metabolism, found in grains and green forage crops.
Minerals: bone development, enzyme functions and overall health. Examples include:
calcium and phosphorus (bone and teeth development)
magnesium, potassium, sodium and chloride
trace minerals like zinc, copper, selenium and iron.
Farmers often provide lick blocks or supplements to ensure cattle meet mineral requirements.
Meeting nutritional requirements is crucial for optimal growth and productivity as cattle grow and develop. Nutrient requirements change significantly at different stages of development.


[bookmark: _Toc237006106]Activity 6.2 
Cattle nutrient requirements by stage
Cattle nutrient requirements change as they grow and develop. Match each growth stage to its nutritional needs using the word bank below.
Word bank
	Pregnant cow (late gestation)
	Growing/finishing (feedlot or pasture-fed)
	Weaner (200–300 kg)

	Mature maintenance (dry cow, bull not working)
	Calf (pre-weaning)
	


Note: a sample answer has been provided below.
Table 10 – nutritional requirements of cattle
	Stage of cattle growth
	Water
	Protein
	Energy (carbohydrates/fats)
	Vitamins

	Sample answers: Calf (pre-weaning)
	Needs clean, fresh water early to encourage drinking
	Very high – supports rapid muscle and tissue growth
	High – energy for fast growth
	Vitamin A and D are essential for growth and bone development

	Weaner (200–300 kg)
	Intake increases as body size grows
	Still high, but slightly less than calves
	High – energy needed for weight gain
	Vitamins A, D and E are important for immunity and development

	Growing/finishing (feedlot or pasture-fed)
	Large amounts of water required (more in hot weather)
	Moderate to high depending on growth targets
	Very high – dense energy needed for rapid weight gain
	Consistent vitamin supply for metabolism

	Mature maintenance (dry cow, bull not working)
	Moderate to high, depends on environment
	Moderate – enough for tissue repair and maintenance
	Moderate – mainly to maintain body condition
	Stable vitamin needs

	Pregnant cow (late gestation)
	High – especially in last trimester
	Increases to support foetal growth
	Higher energy demand for calf development
	Vitamin A for reproduction; Vitamin D for bone formation


Challenge question
Why do cattle in different production stages require different levels of protein and energy?
	



Cattle require a balanced diet to ensure they receive all essential nutrients. A typical diet may include:
· pasture grazing: provides protein, carbohydrates, vitamins, minerals
· supplemental hay: lucerne for extra protein and calcium
· grain mix: corn, barley for energy and some fat
· mineral block or loose mineral supplement: provides sodium, chloride and trace minerals
· access to fresh water at all times.
To make sure these nutrients are supplied in the correct amounts, farmers prepare a ration. A ration is the amount and type of feed given to an animal in a 24-hour period. It is carefully balanced to provide the right levels of energy, protein, fibre, vitamins and minerals for the animal’s stage of growth, reproduction or production. Rations may be fed to supplement pasture or offered as a complete diet in feedlots.
One common ingredient in cattle rations is urea, a non-protein nitrogen source. Microbes in the rumen convert urea, together with energy from carbohydrates, into protein. This microbial protein is later digested in the small intestine, providing cattle with an extra protein supply. Urea is a cost-effective way to boost protein, but it must be mixed carefully and introduced gradually. Too much urea at once can create toxic levels of ammonia in the animal.
Because ingredients like urea, protein levels and energy content must be managed precisely, farmers rely on feed labels to check the nutrient balance of commercial feeds. Reading a feed label helps producers match rations to the specific needs of their cattle and ensure safe feeding practices.
[bookmark: _Toc237006107][bookmark: _Toc216351143]Activity 6.3
Reading a feed label
Using the Riverina stockfeeds XLRA HI Energy Pellets webpage, complete the following questions.
1. Why is crude protein set at 16.6% for Calf XLRA Hi Energy Pellets? How does this support their stage of growth (200–400 kg liveweight)?
	


Identify 2 ingredients listed on the label. For each, describe its role in providing energy, protein or palatability in the ration.
	


Why is monensin included in cattle feed, and why can feeds containing monensin only be fed to cattle?
	


Cattle should be introduced to this ration gradually over 3-week period. Why is this important for rumen function and overall animal health?
	


[bookmark: _Toc237006108]Practical activity 6.4
Feed rations
Your teacher will provide different cattle feed samples (for example, lucerne hay, grain mix, pasture, mineral lick).
1. Use digital scales to weigh a small sample of each feed. Record the weight in the table.
Classify each feed as protein, energy, or roughage.
Using the prices provided by your teacher (cost per kilogram), calculate how much it will cost to feed 10 weaners for one week if each animal eats 5 kg/day of that feed.
Table 11 – feed rations
	Feed sample
	Weight (g)
	Type (Protein/Energy/Roughage)
	Cost per kg ($)
	Cost for 10 weaners, 1 week ($)

	Sample answer: 
Lucerne
	50 g
	Protein and roughage
	$0.40
	$140

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Challenge question
Which feed gives the best value for money when balancing cost and nutrition?
	


[bookmark: _Toc196297678][bookmark: _Toc216351144][bookmark: _Toc237006109]7. Extensive beef production – raised on pasture
[bookmark: _Toc237006110]Producing Beef on Grazing Land
Key terms
Stocking rate: the number of animals kept on an area of land.
Pasture: grass or plants grown to feed grazing animals like sheep.
Extensive agriculture: a system that uses large areas of land with low inputs and relies on natural pasture.
Grazing system: a plan for how and when animals move between paddocks to keep pastures healthy.
Biomass: the total amount of plant material (feed) growing in a paddock.
Beef production in Australia is mostly based on a grass-fed system. We have large areas of land and a climate that allows cattle to graze outside all year round.
Pasture production systems are considerably different from region to region in NSW.
· In western NSW, natural pastures dominate because rainfall is low.
· In the Tablelands, pastures are improved with introduced grasses and legumes, often fertilised and irrigated.
· Along the coast, high rainfall allows for dense, productive pastures.


[bookmark: _Toc237006111]Activity 7.1 
NSW pasture species by region
Observe the table of NSW pasture species. Each region has a mix of native and introduced plants that grow best under local conditions. 
Table 12 – pasture types for different NSW regions
	Region
	Native pastures
	Introduced – cool season (grow in cooler months)
	Introduced – warm season (grow in warmer months)

	Coastal (North and South Coast, Hunter)
	Weeping grass, wallaby grasses, kangaroo grass, redgrass
	Ryegrass (perennial and annual), cocksfoot, tall fescue, white and red clover
	Kikuyu, Rhodes grass, setaria, paspalum

	Tablelands (Northern, Central, Southern/Monaro)
	Weeping grass, wallaby grasses, kangaroo grass, redgrass
	Phalaris, cocksfoot, tall fescue, ryegrass, prairie grass, sub clover, white clover, balansa/arrowleaf clovers
	Chicory, plantain

	Slopes (North West, Central West, South West Slopes)
	Queensland bluegrass, redgrass, windmill grass, wallaby grasses, weeping grass
	Phalaris, cocksfoot, tall fescue, lucerne, sub clover, medics
	Rhodes grass, panic/digit grasses

	Plains/Western NSW (Riverina, North West, Western NSW)
	Mitchell grasses, Queensland bluegrass, Warrego summer grass, neverfail, speargrasses, saltbush/bluebush
	Lucerne, annual medics, vetch, forage oats and cereals
	Rhodes grass, panic grasses, saltbush (for drier, salty soils)




Select one of the species from your selected region. Explain why you think this species is suited to that region’s climate.
	


[bookmark: _Toc237006112][bookmark: _Toc216351145]Activity 7.2
Seasonal challenges – winter feeding
In winter, pasture growth slows down. Cattle also use more energy to keep warm, so they often need extra feed. Farmers can supplement cattle by:
· feeding hay or grain
· grazing cattle on winter fodder crops like oats, wheat, barley or brassicas.
Create a cause-and-effect chain showing how winter can affect beef cattle production.
	Sentence starter: Winter weather leads to slower pasture growth, which leads to …




Use the Bureau of Meteorology’s Climate statistics for Australian sites to find your closest weather station. Construct a climate graph, including average monthly rainfall, minimum and maximum temperatures.
	Sample answer:
[image: Climate chart for Broken Hill showing average monthly rainfall, minimum and maximum temperatures on a line graph.]


Identify which NSW region you currently live in and 3 pasture species that grow there.
	



Choose one pasture species suited to your area and research.
Table 13 – pasture species research table
	Information
	Information to include
	My notes

	Scientific and common name
	Record both names (for example, Lolium perenne/ryegrass)
	

	Best planting period
	What season or time of the year? Why is that the best time in your region?
	

	Soil type and pH
	What soil type does it grow best in? What pH range is most suitable?
	

	Fertiliser/nutrients
	Which fertilisers or nutrients are recommended for strong growth?
	

	Management practices
	How should it be grazed, watered, or managed after planting to maintain productivity?
	



Challenge question
Why might this species perform differently in another NSW region?
	


[bookmark: _Toc237006113][bookmark: _Toc216351146]Activity 7.3
Managing pastures 
Grazing management is the way farmers plan and organise how livestock use pastures. It is about deciding:
· how often animals graze a paddock (frequency)
· how much pasture they eat each time (intensity).
The aim is to make the best use of the feed grown, while keeping the pasture healthy and productive for the long term.
Different pasture species respond in different ways to grazing. Some grow back quickly after being grazed, while others take longer.
Grazing management is also important for looking after natural resources, such as:
· soil: preventing erosion and compaction
· water: protecting water quality and reducing runoff
· nutrients: recycling nutrients through manure and preventing loss.
If animals graze too hard (overgrazing), desirable plants are lost and weeds or bare soil appear. If pastures are left too long without grazing (undergrazing), quality declines.
The aim of grazing management is to turn pasture energy and nutrients into saleable products (like meat) while still leaving enough plant material behind for the pasture to regrow quickly.
Create a simple Y-chart demonstrating what good pasture management is, focusing on how sustainable grazing protects the soil, water and nutrients.
For each section of the Y-chart, focus on these 3 components:
· looks like: what you would observe if pasture management is sustainable
· sounds like: what you would hear (for example, farmer actions, discussions, environmental outcomes)
· feels like: what it would feel like for animals, farmers, or the environment.
Figure 8 – Y-chart scaffold
[image: Y-chart scaffold for students to record what sustainable pasture management looks like, sounds like and feels like.]
[bookmark: _Toc216351147][bookmark: _Toc237006114]Grazing systems
Different systems help farmers match feed supply to animal needs:
· set stocking: animals remain in one paddock most of the year
· rotational grazing: animals are moved through paddocks in sequence
· strip grazing: temporary fencing divides paddocks into strips
· cell grazing: high-intensity grazing in small paddocks, moved very frequently.
Figure 9 – grazing systems diagram
[image: Diagram showing four types of grazing methods with labeled sections: Set Stocking, Rotational Grazing, Strip Grazing, and Cell Grazing (square). Each section uses green paddocks with arrows or divisions to illustrate animal movement or grazing patterns, highlighting differences such as animals staying in one paddock, rotating among paddocks, grazing one strip at a time, or grazing divided cells with a central water source.
]

Grazing comparison
Complete the table:
Table 14 – grazing advantages and disadvantages
	Grazing system
	Advantage
	Disadvantage

	Set stocking
	
	

	Rotational
	
	

	Strip
	
	

	Cell
	
	



Choose one grazing system and create a pamphlet for a cattle producer explaining:
· how it works
· the equipment or infrastructure needed
· the benefits of using this system.
	Sample answer:
[image: Sample pamphlet titled "Cell Grazing for Farmers" explaining cell grazing as an intensive system dividing large paddocks into small cells around a central water source. The guide outlines reasons to choose cell grazing, steps to implement it, and benefits such as better pasture growth, improved soil health, reduced erosion, efficient feed use, and sustainable production, with color-coded bullet points highlighting key advantages.]


[bookmark: _Toc237006115][bookmark: _Toc216351148]Activity 7.4
Stocking rate
Stocking rate is the number of animals kept on a paddock or farm area for a year. It is usually written as the number of animals per hectare (ha). To make comparisons easier between different animals, farmers use a measure called Dry Sheep Equivalent (DSE).
A DSE is the amount of feed needed by a 2-year-old Merino wether (castrated male sheep) weighing 50 kg to maintain its weight. Using DSE allows different types of livestock (like sheep and cattle) to be compared fairly.
The number of animals a paddock can carry depends on the type of enterprise and how much pasture is available.
Practical activity: estimating biomass
Use the biomass quadrant method from Field based pasture measurements to measure pasture growth of a school paddock.
Equipment required
· A biomass quadrant (25 cm x 25 cm square frame)
· Hedge trimmers, garden shears or scissors
· Plastic bag
· Weight scales
Method
1. Randomly toss the quadrant square into pasture.
Harvest pasture from inside the square and place in the bag.
Weigh the bag – record the weights in the table below.
Repeat for at least 5 samples.
Average the weight of the samples collected.
Calculate the estimated biomass for the pasture.
Table 15 – data record table
	Biomass sample
	Weight (g)

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	Mean (average)
	


Calculate biomass kg/hectare
1. Multiply the mean sample weight by 4 to represent 1 m².
Multiply the biomass per m² and multiply by 10,000 to estimate how much biomass is available per hectare.
Multiply the biomass per hectare by the number of hectares in the paddock.
	Sample answer:
1. Mean sample = 0.7 kg × 4 = 2.7 kg/m².
5.2 × 10,000 = 27,000 kg or 27 tonnes.
31-hectare paddock: 31 × 27 = 837 tonne of estimated biomass.


Use the Stocking rate calculator. Select ‘cattle’ as the livestock type, then enter the following details to calculate the stocking rates and complete the table. The first entry has been completed for you.
Table 16 – stocking rate calculations
	Paddock
size (ha)
	Start of grazing available feed
	End of grazing available feed
	Growth rate of pasture
	Number of days grazing
	Stocking rate

	20
	2300
	1500
	12
	45
	19.9

	32
	1700
	1500
	8
	60
	

	12
	2200
	1500
	10
	90
	

	35
	2600
	1500
	7
	65
	

	17
	2350
	1500
	12
	80
	

	19
	2400
	1500
	10
	75
	

	45
	2300
	1500
	9
	50
	


Practical skills checkpoint
Table 17 – skills assessment checklist
	Criteria
	Checkbox

	Students can use quadrants and scales to accurately collect pasture biomass data.
	☐
	Students can record and calculate average biomass and stocking rate using the correct units.
	☐
	Students can use digital or online tools (for example, a DSE calculator) to process field data.
	☐

[bookmark: _Toc196297679][bookmark: _Toc216351149][bookmark: _Toc237006116]8. Intensive beef production – growing on grain
Key terms
Supplementary feeding: giving extra food like hay or grain when pasture isn't enough.
Intensive agriculture: a system that uses smaller areas of land but higher inputs like feed, labour and technology.
Effluent: wastewater from pens that contains manure and feed leftovers.
Animal welfare: the care conditions that ensure animals are healthy, comfortable and treated humanely.
[bookmark: _Toc216351150][bookmark: _Toc237006117]Feedlotting
Watch Whyalla cow Feedlot – One of Australia’s largest cattle feedlots (3:28). 
Feedlotting is an intensive livestock production system where cattle are kept in confined yards and fed a carefully formulated diet to achieve rapid growth and reach market weight consistently. It is widely used in Australia and other beef-producing countries to finish cattle before slaughter, ensuring consistent meat quality and supply.
How it works
Backgrounding and entry
Cattle enter feedlots after weaning or backgrounding (grazing on pasture to grow to a certain weight).
They are inducted: weighing, health checks, vaccinations, ear-tagging and drafting into pens.
Housing and pens
Pens provide space to move but are smaller than grazing paddocks.
They are restricted from fresh green feed to whiten the colour of the fat that they lay down.
Pens typically have feed bunks (troughs) and water troughs.
Shade, mounds and drainage are designed for comfort and welfare.
Feeding
Cattle receive high-energy rations based on grain (barley, sorghum, or wheat), roughage (hay, silage), protein meals, minerals and additives.
Diets are gradually adjusted (a process called step-up feeding) to allow the rumen to adapt to high-grain feed and avoid acidosis.
Feeding is managed daily to ensure consistent intake and minimise waste.
Management and monitoring
Staff monitor cattle health, behaviour and growth rates daily.
Sick cattle are treated and isolated in hospital pens to stop rapid disease spread.
Manure is managed to reduce odour, flies and environmental impact.
Growth and finishing
Cattle typically stay in feedlots for 70 to 120 days depending on target market weights and specifications.
Growth rates average 1.5 kg to 2 kg per day due to the high-energy diet.
Marketing and transport
Once market weight or fat cover is reached, cattle are sold to processors.
Feedlots supply consistent carcass weights and meat quality to domestic supermarkets, export markets and premium beef programs.


[bookmark: _Toc237006118]Activity 8.1
Outline the benefits and challenges of feedlotting cattle
Note: a sample answer has been provided below.
Table 18 – benefits and challenges of feedlotting
	Benefits 
	Challenges

	Example: 
Maximises weight gain in less time.
	Requires careful management to ensure cattle health, comfort and behaviour are monitored.

	Produces consistent carcasses quality.
	Environmental impacts (waste and runoff).

	Reduces land pressure by using confined areas rather than pasture.
	High input costs (grain, labour). 

	Supplies beef year-round, even when pastures are poor.
	Profitability depends on beef prices.



[bookmark: _Toc237006119][bookmark: _Toc216351151]Activity 8.2
Animal welfare standards in feedlots
Research the minimum requirements for feedlot pens using the source Standards in the feedlot, provided in the appendix. Record:
· pen space per animal
· feed bunk space per animal
· water access
· shade/shelter needs
· drainage/effluent management.
	


Using the Animals in Schools guidelines, research the following minimum requirements for keeping cattle in schools.
1. Minimum spacing for cattle on a school farm – see Housing cattle.
	


Minimum food and water requirements – see food and water.
	


The materials, equipment and infrastructure needed to create a small feedlot on your school farm – make sure you include quantities and sizes.
Extension: include prices and a budget.
	


On the grid paper provided, design a feedlot suitable for 5 steers. Include:
· feed bunk
· water source
· shelter
· drainage/effluent plan
· pen size and gate locations.
Note: refer to your research above for both industry standards and Animals in schools’ standards to ensure your design meets welfare and spacing requirements.
Label features clearly and base your design on the measurements researched above.
[image: Grid paper.]
[bookmark: _Toc237006120]9. A comparison – extensive versus intensive
[bookmark: _Toc237006121]Grazing pastures versus feedlot fed
Key terms
Inputs: the resources used to run a farm, such as feed, labour and fertiliser.
Labour: the people and time needed to manage farm operations.
Infrastructure: the buildings, fences and systems that support farm work.
Profitability: how much money a business makes after paying its costs.
Sustainability: balancing profit, people and the environment so farming can continue.
In beef cattle production:
· grass-fed beef is usually extensive production
· grain-fed beef is usually intensive production.
Intensive systems (such as feedlots) use high levels of inputs such as grain-based rations, veterinary care, labour and technology on smaller areas with higher stocking density. They achieve maximum productivity and rapid growth rates, producing consistent, high-quality beef.
Extensive systems rely on low inputs per hectare over a large area of land, relying mainly on natural pasture and rainfall for production. Growth is slower and more variable, depending on pasture quality and seasonal conditions, but animals have more space and natural behaviour.
[bookmark: _Toc237006122]Activity 9.1
Comparison activity
The main differences between the 2 types of systems are mostly the inputs used to create the product. These can vary considerably across the 2 farming systems. Examples of inputs are outlined below:
· natural inputs: soil, water, sunlight, rainfall
· physical inputs: fertiliser, seed, livestock, pesticides, machinery, irrigation systems, buildings
· human inputs: labour, skills, knowledge and management decisions
· capital/financial inputs: money invested to purchase resources, technology and infrastructure.
Classify the following into intensive and extensive systems:
· fertiliser applied to pastures
· grain ration fed daily
· natural rainfall
· extra labour for pen riders
· machinery for sowing oats.
	


Challenge question
Which type of system is likely to be more sustainable long-term and why?
	


The table below makes direct comparisons between the 2 systems:
Table 19 – comparison of beef cattle production systems
	Feature
	Intensive (feedlots)
	Extensive (pasture grazing)

	Land area
	Small area, high stocking density
	Large area, low stocking density

	Inputs
	High – grain-based rations, water, veterinary care, technology, labour
	Low – mainly natural pasture, minimal supplementary feeding

	Feeding
	Concentrated rations formulated for rapid growth
	Grass/pasture-based, sometimes supplemented with hay or mineral licks

	Growth rate
	Fast growth and weight gain due to high-energy diets
	Slower growth, dependent on pasture quality and seasonal conditions

	Management
	Intensive monitoring of health, nutrition and environment
	Less frequent monitoring; relies on natural conditions

	Animal welfare
	Higher risk of stress and disease if not well managed
	More space and natural behaviour, but at risk from drought and predators

	Productivity
	High yield per hectare, consistent market weights
	Lower yield per hectare, variable production

	Examples in Australia
	Darling Downs feedlots (QLD), Riverina feedlots (NSW)
	Northern Territory and Western NSW rangeland cattle stations


Highlight the row you think shows the biggest difference between the 2 systems. Explain why you chose it.
	


[bookmark: _Toc237006123][bookmark: _Toc216351153]Activity 9.2
Grass fed or grain fed?
Watch Grass-fed beef or grain-fed beef (3:56). Answer the following questions:
1. According to the video, what is one of the main costs that is higher for grain-fed beef compared to grass-fed beef?
Cost of fertiliser for pasture
Cost of transporting cattle to feedlots and delivering feed
Cost of veterinary services
Cost of marketing beef to consumers
What is one reason given in the video that grass-fed beef is considered more sustainable?
1. Grass-fed cattle reach slaughter weight much faster than grain-fed cattle
Grass production uses less land than feedlots require
Minimal input in terms of feed types beyond pasture and less reliance on external grain or artificial feed
Grass-fed cattle never need to be transported for sale
In the video, what is mentioned as a factor farmers consider when breeding cattle for grass-fed production?
1. Selecting bulls that produce calves with high marbling for grain finishing
Choosing cattle with calm temperament to reduce stress and improve health 
Using hormone growth promoters to speed up growth
Focusing purely on maximum weight gain regardless of pasture performance
Do you think grain-fed cattle are cheaper or more expensive to raise? What factors determine this?
	


[bookmark: _Toc237006124][bookmark: _Toc216351154]Activity 9.3 
Profitability comparison
The profitability of beef production systems often depends on the climate and soil type of the farm.
· Farms with fertile soil and consistent rainfall can grow plenty of pasture all year round. This supports cattle growth on grass alone.
· Farms with poor soil fertility or dry conditions cannot grow enough pasture to finish cattle. In these cases, many farmers send cattle to a feedlot to reach market weight.
If cattle are not finished to the correct weight before reaching 4-tooth stage (too old), they may sell for a much lower price.
[bookmark: _Toc237006125]Case study: the Smith family
The Smiths use both pasture and feedlotting in their beef enterprise. To compare the 2 systems, we can look at how long it takes cattle to fatten:
· In a feedlot, cattle gain weight almost twice as fast because of their high-energy grain diet.
· On average, it takes about 100 days for cattle in a feedlot to reach their target weight.
· On improved pasture, it takes around 250 days for cattle to reach the same weight.
This difference shows why many farmers sow a winter fodder crop (like oats) as well as summer pasture. These crops provide extra feed during slow pasture growth and help cattle reach market weight on time.
In your own words, explain why feedlots can be more profitable than pasture under some conditions and why pasture systems may still be preferred in others.
	


Gross margin comparison between grass-fed/grain-fed
Compare the costs of finishing cattle on grain versus pasture. Use the provided tables to calculate:
· total income
· total expenses
· gross margin per hectare
· gross margin per steer.
Enterprise 1: intensive feed lotting
· 100 steers gaining minimum of 1.5 kg per day on grain ration.
· Grass fed to 350 kg; grain fed for 100 days to 500 kg to 550 kg.
Note: a sample answer has been provided below
Table 20 – gross margins
	[bookmark: _Hlk210827836]Income
	
	

	100 steers
	@ $2000 each
2000 × 100
	$200,000

	Total income
	
	$200,000

	
	
	

	Expenses
	
	

	Grain/pellets
	100 days @ 8 kg/day
All Rounder 15% protein
$790/tonne ($0.79/kg)
100 × 8 x 0.79 × 100
	$63,200

	Hay – roughage
	100 days @ 6 kg/day $400/tonne ($0.40/kg)
100 × 6 × 400 × 100
	$24,000

	Labour – pen rider/mixing feed
	100 days @ $250/day
100 × 250
	$25,000

	Total expenses
	
	$112,200

	
	
	

	Gross margin
	
	$87,800

	Gross margin per hectare
	
	$439

	Gross margin per steer
	
	$878


Enterprise 2: extensive grass fed
· 100 steers gaining 0.8 kg per day on improved pasture on 200 hectares of summer pasture and winter forage oats.
Note: a sample answer has been provided below.
Table 21 – gross margins 2
	Income
	
	

	100 steers
	@ $2000 each
	$200,000

	Total income
	
	$200,000

	
	
	

	Expenses
	
	

	Chicken manure
	2.5 tonne/ha at $160/ha including spreading
160 × 200
	$32,000

	Tractor running expenses (fuel and spare parts)
	$20/ha diesel
20 × 200
	$4000

	Herbicide
	$58/ha
58 × 200
	$11,600

	Winter oat seed
	Yarran $1300/tonne ($1.30/kg) @50 kg/ha
1.30 × 50 × 200
	$13,000

	Fertiliser
	Crop Lift 15 100 kg/ha $1230/tonne ($1.23/kg)
100 × 1.23 × 200
	$24,600

	Summer pasture seed
	Rye $10/kg @ 15 kg/ha
10 × 15 × 200
Phalaris $25/kg @ 5 kg/ha
25 × 5 × 200
Arrow leaf clover @ $7.70 2 kg/ha
7.70 × 2 x 200
	$30,000
$25,000
$3080

	Total expenses
	
	$143,280

	
	
	

	Gross margin
	
	$56,720

	Gross margin per hectare
	
	$283.60

	Gross margin per steer
	
	$567.20


Which system looks more profitable? Does profitability change depending on the farm environment?
	


[bookmark: _Toc237006126]Activity 9.4 
Persuasive writing task
Construct a short persuasive article for a school newspaper or agricultural magazine.
Your job is to convince readers that either feedlotting (grain-fed) or grass-fed production is the better system.
Step 1: plan your article
Use the table below to organise your ideas before writing.
Note: a sample answer has been provided below in the ‘My ideas’ column.
Table 22 – writing scaffold
	Section
	What goes here?
	My ideas

	Introduction
	State your opinion clearly.
	For example: feedlots are the best system for Australian beef production because …

	Argument 1
	Give your first reason with evidence.
	Profitability: gross margin comparisons show feedlots make more money per steer.

	Argument 2
	Give a second reason with evidence.
	Sustainability: feedlots use less land and water per kilogram of beef produced.

	Argument 3 (optional)
	Provide a third reason if you have one.
	Consistency and quality: grain-fed beef meets supermarket and export standards more reliably, supporting Australia’s premium beef markets.

	Conclusion
	Summarise your opinion and why it matters.
	For these reasons, feedlotting is the most efficient and reliable way to meet Australia’s growing demand for quality beef.


Step 2: develop your draft
· Use persuasive language (for example, clearly, it is essential, the evidence shows).
· Make sure each argument links to evidence from class activities (gross margin tables, videos, comparison chart).
· Keep sentences clear and factual.
	



Step 3: peer check
Swap with a partner and ask them to complete the following checklist for feedback.
Table 23 – peer feedback
	Criteria
	Yes
	Needs work
	Feedback for my partner

	The article has a clear introduction, at least 2 arguments with evidence and a conclusion.
	☐	☐	

	The article uses content knowledge (profitability, animal welfare, sustainability) to support the opinion.
	☐	☐	

	The writing is clear, persuasive and suitable for a school audience.
	☐	☐	


Overall comment
	



Step 4: feedback applied
	


Step 5: persuasive article checklist
Before you hand in your work, check that you have met the criteria below.
Table 24 – persuasive writing checklist
	Criteria
	Checkbox

	Written a clear introduction, at least 2 arguments with evidence and a conclusion.
	☐
	Used content knowledge (profitability, animal welfare, sustainability) to support my opinion.
	☐
	Made my writing clear, persuasive and suitable for a school audience.
	☐

[bookmark: _Toc196297682][bookmark: _Toc216351155][bookmark: _Toc237006127]10. Sustainability
[bookmark: _Toc237006128]Sustainability in beef
Key terms
Greenhouse gas: a gas that traps heat in the Earth’s atmosphere, such as carbon dioxide or methane.
Nutrification: when too many nutrients enter water, causing algae to grow and reduce oxygen for fish.
Economic sustainability: keeping a farm profitable so it can survive long-term while caring for people and the environment.
Sustainability means meeting our own needs without compromising the ability of future generations to meet their own needs. It is about balancing economic (financial), social (people and ethics) and environmental (natural resources) factors. All 3 of these factors are interconnected, and only when they are in balance can the farming system be considered sustainable.
Figure 11 – What makes farming sustainable?
[image: Venn diagram illustrating balanced agriculture as true sustainability through intersection of three circles labeled People (social), Environment, and Profit (economic). Key overlaps highlight concepts: Fair and responsible, Ethical and safe, Efficient and sustainable, with brief descriptions emphasizing community support, natural resource protection, and farm profitability.
]
1. Economic (financial)
Being financially sustainable means that a farm business is profitable in the long term. Income must exceed expenses to ensure profitability. This involves accurate budgeting, effective marketing and keeping capital reserves to survive unexpected difficulties like drought or disease outbreaks.
1. Social (physical/ethical)
Social sustainability refers to whether a farm can continue operating effectively with the available labour, skills and infrastructure. If too much labour is needed or infrastructure is inadequate, the system becomes inefficient. If extra workers need to be hired, this increases costs and can reduce profitability.
Social sustainability also includes ethical considerations such as animal welfare and community impacts like odour, dust or flies.
1. Environmental
The environment provides farms with essential resources: soil for crops and pasture, water for plants and animals and air for all living things.
To be environmentally sustainable, farming must not damage the natural ecosystem. Practices must protect soil, water and biodiversity so resources remain available for future generations. Farming should support ecosystem health, not destroy it.
[bookmark: _Toc216351156][bookmark: _Toc237006129]Feedlotting and sustainability
Feedlotting can contribute to sustainability in some ways, but it can also create unsustainable practices if not well managed.
Contributions to sustainability 
Economic
Faster growth rates and quicker turn-off increase profitability.
Consistent carcass quality maintains consumer confidence and export markets.
Social
Reliable beef supply supports food security and jobs.
Efficient use of land allows other farming activities.
Environmental
Confining cattle reduces grazing pressure on fragile rangelands.
Manure can be recycled into fertiliser, reducing the need for synthetic inputs.
Unsustainable aspects
Economic
Heavy dependence on purchased grain, water and transport increases costs.
Poor management may lead to regulation or consumer backlash, reducing market access.
Social
Confinement raises welfare concerns (stress, heat load, limited behaviours).
Odour, dust and flies affect nearby communities.
Environmental
Higher methane and nitrous oxide emissions contribute to climate change.
Effluent and run-off risk contaminating waterways.
Heavy reliance on water, fertiliser and fuel increases the environmental footprint.

[bookmark: _Toc237006130]Activity 10.1 Sustainability sorter
Classify the following examples into economic, social or environmental and decide if they are sustainable or unsustainable.
Table 25 – examples of sustainable and unsustainable practices
	Example
	Type (economic, social or environmental)
	Sustainable or unsustainable

	Nutrient recycling of manure
	
	

	Animal welfare concerns
	
	

	Increased profitability through faster growth
	
	

	Odour and dust complaints from communities
	
	

	Protection of fragile rangelands
	
	

	Higher methane emissions
	
	




Challenge question
Which of these examples do you think has the biggest long-term impact on sustainability? Why?
	


[bookmark: _Toc237006131]Activity 10.2
Extended response – evaluating sustainability (Length: 500 to 600 words)
Evaluate the sustainability of feedlotting beef cattle as an agricultural management practice.
In your response, you should:
· Discuss the impact of feedlotting on production efficiency and economic viability.
· Explain how feedlotting affects the environment, including emissions, waste management and land use.
· Evaluate the social and ethical considerations, including community impacts and animal welfare.
· Make a judgement about whether feedlotting contributes more to sustainable or unsustainable agriculture, providing evidence to support your conclusion.

Planning scaffold
Table 26 – writing scaffold
	Section
	What to include
	Sentence starters

	Introduction
	Define sustainability and introduce feedlotting. Outline what your evaluation will cover (economic, social, environmental).
	Sustainability in agriculture refers to …
Feedlotting is an intensive beef system where …
This evaluation will consider …

	Paragraph 1 – economic impacts
	Explain the benefits (profitability, growth efficiency) and risks (input costs, feed reliance). Evaluate overall.
	From an economic perspective, feedlotting can …
One benefit is …
However, a challenge is …
Overall, economically feedlotting is (sustainable/unsustainable) because …

	Paragraph 2 – environmental impacts
	Explain positives (reduced grazing pressure, nutrient recycling) and negatives (greenhouse gas emissions, run-off, water use).
	Environmentally, feedlotting contributes to sustainability by …
On the other hand, one major environmental concern is …
The overall environmental impact is significant because …

	Paragraph 3 – social and ethical impacts
	Discuss welfare, labour, community and market perception.
	Socially, feedlots can benefit communities by …
However, ethical concerns arise when …
Social impacts therefore make feedlotting (more/less) sustainable because …

	Conclusion
	Summarise findings and state your judgement clearly.
	In conclusion, feedlotting contributes to both sustainable and unsustainable practices.
While it provides benefits such as …, it also creates challenges such as …
Overall, feedlotting is (more sustainable / less sustainable) because …


Space for student draft
	



[bookmark: _Toc196297683][bookmark: _Toc216351157][bookmark: _Toc237006132]11. Combating greenhouse gas emissions
[bookmark: _Toc237006133]Managing Greenhouse Gas Emissions
Key terms
Climate change: the long-term changes in temperature and weather patterns.
Mitigation: actions taken to reduce or prevent greenhouse gas emissions.
Methane: a strong greenhouse gas produced when cattle digest feed.
Carbon sequestration: storing carbon in plants and soil to remove it from the atmosphere.
Renewable energy: energy that comes from natural sources like the sun or wind that don’t run out.
[bookmark: _Toc237006134][bookmark: _Toc216351158]Activity 11.1
What is climate change?
The climate of a particular area describes the average weather (temperature, rainfall, wind patterns) over at least 30 years. Climate change refers to long-term trends or shifts in climate over many decades. These changes may be due to natural variations (such as changes in the Earth’s orbit) or caused by human activities changing the composition of the atmosphere.
Investigating Australia’s changing climate
Use Australian Climate Trends to explore answers to the following questions on trends in temperature, rainfall, extreme weather and bushfires.
1. What has been the overall trend in Australia’s average temperature over the past 100 years?
	Sample answer:
Australia’s average temperature has increased by about 1.4°C since 1910.


1. Which part of Australia has experienced the most significant warming?
	Sample answer:
Inland Australia and northern regions have experienced the strongest warming trends.


How has the frequency of hot days (above 35°C) changed in recent decades?
	Sample answer:
The number of hot days has increased significantly, with more days over 35°C each year.


What changes have been observed in rainfall patterns in southern Australia?
	Sample answer:
Southern Australia has experienced a decline in rainfall, especially in the cool season (April–October).


Which regions of Australia are experiencing an increase in extreme rainfall events?
	Sample answer:
Northern Australia and eastern coastal areas are seeing more intense rainfall events.


How has the length of the bushfire season in Australia changed over time?
	Sample answer:
The bushfire season is now longer and more severe, with fires occurring earlier in the year.


What is happening to ocean temperatures around Australia?
	Sample answer:
Surrounding ocean waters are warming, particularly in the East Australian Current region.


How are sea levels around Australia changing and what causes this?
	Sample answer:
Sea levels have been rising due to thermal expansion of warming water and melting ice sheets/glaciers.


What trend has been recorded in the frequency and intensity of tropical cyclones?
	Sample answer:
The total number of tropical cyclones has decreased, but the intensity of severe cyclones is increasing.


How are patterns of drought changing across different parts of Australia?
	Sample answer:
South-eastern and South-western Australia are experiencing more frequent and longer droughts.


Based on the changes you found, how might climate change affect farmers in Australia? Consider rainfall, temperature, water availability and extreme weather.
	Sentence starter: One way climate change could affect farmers is …
Sample answer:
One way climate change could affect farmers is by making weather conditions less predictable and increasing the challenges for both crops and livestock. Rising temperatures may reduce crop yields because plants can become stressed in hotter conditions and heatwaves can reduce growth rates in livestock. Lower and less reliable rainfall, particularly in southern and inland regions, will make it harder to grow pastures and crops, while also reducing water available for irrigation. More frequent droughts will increase feed costs and force farmers to reduce stocking rates. On the other hand, extreme rainfall events and floods can damage crops, wash away soils and harm farm infrastructure. In coastal areas, rising sea levels may also reduce the amount of productive farmland. Overall, climate change will make it more difficult to plan farm operations, meaning farmers will need to adopt new technologies, improve water efficiency and change management practices to adapt to changing conditions.


[bookmark: _Toc216351159][bookmark: _Toc237006135]How does beef cattle production contribute to climate change?
Cattle produce greenhouse gases mainly through their digestive system and manure management.
Enteric fermentation (digestion)
· Cattle’s rumen, microbes break down fibrous plant material through fermentation. This process produces methane gas (CH₄).
· This methane is released mainly through burping.
· Methane is a powerful greenhouse gas that traps more heat in the atmosphere than carbon dioxide.
Manure and waste
· When cattle manure decomposes without oxygen (anaerobic conditions), such as in effluent ponds or manure piles, it produces methane and nitrous oxide (N₂O).
· Nitrous oxide is another potent greenhouse gas, with a much greater warming effect than carbon dioxide.
Cattle production in Australia contributes to 10% of the overall greenhouse gas emissions (compared with 59% from energy and 17% from transport). This is considerably lower than initially thought (56% lower than previous estimates).
Consumer impact question
If new research shows that grain-fed beef produces much lower greenhouse gas emissions than previously estimated, how might this influence consumer preferences for beef in Australia and overseas?
Consider factors such as environmental concerns, market demand, product labelling and competition with alternative proteins (for example, plant-based meats).
	Sample answer:
Consumers who are concerned about the environment may feel more confident buying grain-fed beef if it is shown to produce fewer greenhouse gas emissions than previously estimated. If beef is shown to have a lower carbon footprint, this could increase demand for beef products, as people may view it as a more sustainable option compared to before.
Supermarkets and restaurants might respond by promoting grain-fed beef as environmentally friendly, using product labelling and advertising to highlight the reduced emissions.
This change could also influence how consumers view alternative protein products, such as plant-based meats, because beef may now be seen as less harmful to the environment than once thought.
Overall, the beef industry may need to adapt by providing transparent information to consumers, marketing the environmental benefits of grain-fed production.


[bookmark: _Toc216351160][bookmark: _Toc237006136]Effluent in a feedlot
Effluent is the liquid waste produced in a feedlot. It’s made up of manure, urine, rainwater and feed residues.
Because cattle are kept in small pens, a lot of effluent builds up in one place. If not managed properly, effluent can wash into rivers and dams. This can cause nutrification (too many nutrients in the water).
What happens when nutrification occurs?
1. Extra nutrients lead to algae growing very quickly (algal bloom).
When algae die it uses up oxygen as it rots.
Fish and other water life die because there is no oxygen left.
The breakdown also releases greenhouse gases (methane and nitrous oxide).
This means effluent pollution is bad for water quality, ecosystems and climate change.
How can farmers manage effluent?
Good effluent management stops pollution and reuses waste. Farmers can:
· collect effluent in special ponds
· pump it out and use it as fertiliser on crops or pastures
· let solids settle at the bottom and remove (de-sludge) them to spread on paddocks
Feedlots should have an uninterrupted flow of water to a settling pond at the bottom that is large enough to catch all the runoff and ensure it does not end up in waterways. This way, waste is recycled back into the farming system instead of damaging the environment.
Effluent cause and effect chain
Use the following to create a chain or flowchart showing what happens when effluent is released into waterways:
· Effluent washes into waterways
· Greenhouse gases released
· Algal bloom growth
· Fish die
· Nutrient overload – excess nitrogen and phosphorus
· Oxygen loss.
	Sample answer:
[image: Flowchart illustrating environmental impact of nutrient pollution, showing effluent washing into waterways causing nutrient overload with excess nitrogen and phosphorus, leading to algal bloom growth. Subsequent oxygen loss results in fish and aquatic life dying, which releases greenhouse gases, highlighting a cycle of ecological damage.]





Effluent solutions matching activity
Use arrows to match the problem with its solution.
	Problem
	Solution

	Too many nutrients in waterways
	Spread solids on paddocks

	Manure piles up in pens
	Reuse effluent as fertiliser

	Fertilisers are expensive
	Collect effluent in ponds


[bookmark: _Toc237006137][bookmark: _Toc216351161]Activity 11.2
Ways farmers can reduce greenhouse gas emissions
Farmers are developing strategies to reduce methane and other emissions.
Read Managing livestock to reduce methane emissions. Choose ONE strategy to investigate.
1. Describe the method used to reduce greenhouse gas emissions – what is involved?  
Explain how this method reduces greenhouse gas emissions. 
Decide whether it is practical for a school farm or only commercial farms. Why?
Examples include:
· improving feed efficiency
· using methane-reducing feed additives
· planting trees (carbon sequestration)
· better manure management.
	


Traffic light reflection
· Red light: I think beef farming is mostly unsustainable under climate change pressures.
· Yellow light: I think beef farming can be sustainable, but only with major changes and careful management.
· Green light: I think beef farming is sustainable, especially if farmers adopt the right practices.
Explain your choice in 2 to 3 sentences:
	


[bookmark: _Toc237006138]Practical activity 11.3
Pasture regeneration and carbon storage trial
Carbon sequestration is the process of capturing and storing carbon dioxide (CO₂) from the atmosphere.
Plants play a major role in this process through photosynthesis, where they absorb CO₂ and store the carbon in their roots, leaves and stems. When plants die, some of this carbon is added to the soil as organic matter.
Healthy pastures with deep roots and diverse vegetation can store more carbon than bare or compacted soils. This makes them essential for improving soil fertility, water retention and reducing the impacts of climate change.
Aim: to investigate how vegetation cover affects soil conditions and the potential for carbon storage on the school farm.
Materials
· Two small plots (about 1 m × 1 m each)
Plot A (bare or compacted soil) 
Plot B (healthy, vegetated pasture)
· Soil thermometer or probe
· Moisture meter or simple hand-feel test
· Ruler or quadrat (for estimating vegetation cover)
· Recording sheet or clipboard
· Small soil trowel and containers for sample comparison
Method
1. Observe and record visible differences between the sites (colour, compaction, plant growth, soil smell).
Measure soil temperature at a 5 cm depth and record.
Test soil moisture using a probe or hand-feel method (dry, moist or wet).
Estimate vegetation cover by eye or quadrat (% of ground covered by plants).
Collect a small handful of soil from each site to observe texture and organic matter (dark = higher carbon).
Record all data.


Table 27 – data record table
	Site
	Soil temperature (°C)
	Soil moisture (dry / moist / wet)
	Vegetation cover (%)
	Observations (colour, texture, plant health)

	Plot A
	
	
	
	

	Plot B
	
	
	
	


Discussion
1. Which plot had cooler soil? Why might this be the case?
How did vegetation affect moisture retention?
Which plot is likely to store more carbon in the soil? Explain your reasoning.
How could pasture regeneration or improved ground cover help make beef farming more sustainable?
	



Practical skills checkpoint
Table 28 – skills assessment checklist
	Criteria
	Checkbox

	Students can collect and record environmental data such as soil temperature and moisture.
	☐
	Students can compare and interpret data between sites to draw conclusions about soil health.
	☐
	Students can apply safe sampling and hygiene procedures during fieldwork.
	☐
	Students can communicate results using tables and discussion.
	☐

[bookmark: _Toc216351162]

[bookmark: _Toc237006139]12. Technology and innovation
Key terms
Asparagopsis: a native Australian red seaweed fed to cattle to help reduce methane emissions.
Enteric methane: methane gas released from a cow’s stomach during digestion.
Innovation: a new idea or invention that improves how farming is done.
Commercialisation: turning a scientific discovery into a product that can be sold.
AgTech startup: a new technology company focused on solving agricultural problems.
[bookmark: _Toc237006140]Case study: Asparagopsis (seaweed feed additive)
[bookmark: _Toc237006141]Activity 12.1 
Australian scientists discovered that feeding small amounts of the red seaweed Asparagopsis to cattle could reduce methane emissions by more than 80% in controlled trials. This discovery led to the formation of the FutureFeed project and partnerships with AgTech startups like Sea Forest.
But while the results are promising, the technology is still emerging and faces significant questions.
· Safety: is it safe long-term for animals and consumers?
· Scalability: can enough seaweed be produced and processed to supply large herds?
· Cost: will farmers adopt it if it is expensive or complicated to use?
· Regulation and consumer trust: will export markets accept beef produced with this additive?
[bookmark: _Toc237006142]Activity 12.2
The history of FutureFeed
1. Visit The history of FutureFeed.
1. Find one additional article or source (for example, news articles, research papers) about FutureFeed or Asparagopsis.
Use both sources to build a timeline of key milestones (2011–2024), including:
initial discovery of methane reduction in trials
research breakthroughs (in vitro and in vivo testing)
patents and intellectual property
partnerships with industry (Meat & Livestock Australia, licensees, startups)
commercialisation attempts and awards.
	


What were the most important breakthroughs? (for example, first in-vitro elimination of methane, in-vivo trials)
	


What role did institutions (CSIRO, universities) and industry (Meat & Livestock Australia, licensees) play?
	


What challenges had to be overcome? (Technical, regulatory, scaling up, cost, proving safety.)
	


What benefits have become evident so far – for farmers, for environment, for consumers?
	


[bookmark: _Toc237006143]Activity 12.3
Seaweed Solutions
Watch the Landline segment Seaweed Solutions: Australia’s Asparagopsis Boom (23:00) and answer the following questions.
1. What problem is the red meat industry trying to solve?
	[bookmark: _Hlk210833015]Sample answer:
Methane emissions from cattle and sheep during digestion.


What is the carbon neutrality goal for the Australian red meat industry?
	Sample answer:
The Australian red meat industry aims to be carbon neutral by 2030.


How does it reduce methane in cattle or sheep?
	Sample answer:
When fed in small amounts, it interrupts fermentation in the rumen and reduces methane production.


Who is researching the use of Asparagopsis in livestock feed and what are their main goals and motivations?
	Sample answer:
Who: research is being carried out by CSIRO scientists, university researchers and companies like Sea Forest and FutureFeed.
Focus of research: they are testing how effective Asparagopsis is at reducing methane emissions from cattle and sheep and whether it is safe for animals and consumers.
Motivation: the aim is to help the livestock industry cut greenhouse gas emissions, reach the target of carbon neutrality by 2030 and create new opportunities for sustainable farming and export markets.


What are the benefits of using Asparagopsis:
for farmers?
for the environment?
for consumers/society?
	Sample answer:
For farmers: more sustainable production, potential marketing advantage, may earn carbon credits.
For the environment: major reduction in methane, helping fight climate change.
For consumers/society: low-emission beef could build trust and create new markets.


What challenges exist in producing enough supply?
	Sample answer:
Large-scale seaweed farming, ensuring consistent levels of the active compound (bromoform), processing and transport to farms.


What makes it difficult for farmers to adopt this feed? (List 2 to 3 points)
	Sample answer:
Cost of production and supply chain
Convincing farmers to adopt the feed supplement
Regulatory approvals and ensuring food safety


What concerns have been raised about safety or long-term impacts?
	Sample answer:
Some scientists are worried about whether Asparagopsis is completely safe in the long term. The seaweed contains a chemical called bromoform, which could be harmful if too much builds up in animals or people. At the moment, trials show it can cut methane, but we don’t know enough yet about possible side effects after years of use. That’s why more testing is needed before it can be used everywhere.


How are AgTech startups like Sea Forest contributing to scaling production and innovation?
	Sample answer:
Startups like Sea Forest are working out how to grow large amounts of seaweed in farms and turn it into a feed additive called SeaFeed. They are also running trials with farmers to check it works and is safe. Sea Forest partners with other companies to sell the product in Australia and overseas and they are investing in new technology to make it easier and cheaper for farmers to use.


Challenge question
Why might it be hard for farmers to adopt this feed?
	


[bookmark: _Toc237006144][bookmark: _Toc216351163]Activity 12.4
The role of AgTech startups
Startups like Sea Forest and the FutureFeed venture are examples of how small, innovative companies can turn scientific discoveries into real-world products.
Research one AgTech startup involved in methane reduction (for example, Sea Forest, CH4 Global, FutureFeed). Find out the following:
· What is their role in developing this innovation?
· What challenges do they face compared to large companies?
· How do they attract investment and convince farmers to adopt their product?
· How might consumer perception of ‘low-emission beef’ affect their success?
	


Critical evaluation
Using what you have learned, evaluate of Asparagopsis as an innovation.
Use the prompts below:
· Potential benefits
· Major challenges or risks
· Role of startups in driving innovation
· Your judgement: Do you think this technology will become mainstream in the next 10 years? Why or why not?
	Sentence starter: While Asparagopis shows great promise for reducing methane emissions, its success will depend on …


[bookmark: _Toc196297687][bookmark: _Toc216351164]

[bookmark: _Toc237006145]13. Pests and diseases
[bookmark: _Toc237006146]Understanding and managing herd health
Key terms
Parasite: a living organism that lives on or in an animal and causes harm, like worms or lice.
Infection: when harmful germs enter the body and cause illness.
Prevention: actions taken to stop a disease or problem before it happens.
Pathogen: a germ that causes disease, such as bacteria, viruses, fungi, or parasites.
Immunity: the animals ability to fight off diseases.
Pests and diseases in cattle can severely impact productivity and profitability. It is important to know what they are, how to detect their presence in your herd and how they can be treated.
Common cattle diseases include: bovine respiratory disease, bovine viral diarrhoea, Johne’s disease, leptospirosis, pinkeye, lumpy skin disease, foot rot, bloat, brucellosis, grass tetany, 3 day sickness, infectious bovine rhinotracheitis, cheesy gland, pestivirus, vibriosis, trichomoniasis, mastitis, anthrax.


[bookmark: _Toc216351165][bookmark: _Toc237006147]Pathogen detective
You are acting as the farm’s pathogen detective. For each of the symptom clue cards you are given (see Appendix), use the following table to determine what disease your animal might have, its cause and the correct treatment and prevention.
Table 29 – common cattle diseases and their causes, symptoms, treatment and prevention
	Disease
	Cause
	Main symptoms
	Treatment
	Prevention

	Pinkeye
	Bacteria, spread by flies
	Watery/red eyes, cloudy cornea, can cause blindness
	Antibiotics, eye patches
	Fly control, reduce dust, vaccinate

	Bloat
	Gas buildup in rumen
	Swollen left side, difficulty breathing, sudden death if severe
	Stomach tube, anti-bloat drench
	Avoid lush legume pastures, feed roughage first

	3-day sickness
	Virus, spread by insects
	Fever, drooling, stiff joints, weakness
	Supportive care (shade, water, feed)
	Vaccination, insect control

	Footrot
	Bacteria in wet/muddy ground
	Lameness, foul smell, swollen hoof area
	Antibiotics, hoof trimming
	Keep yards dry, footbaths, vaccination

	Grass tetany
	Low magnesium in lush pasture
	Nervousness, twitching, collapse, death if untreated
	Magnesium drench/injection
	Mineral supplements in feed/lick blocks



Choose one pest or disease from the table and create a one-pager fact sheet that includes:
· common and scientific name
· cause: What is the organism and environment that causes this pest or disease to attack the cattle?
· symptoms: What are the visual clues that the cattle are affected by this pest or disease?
· effect: How does this pest or disease affect the production of cattle?
· treatment options: What can be done to eradicate or limit the loss of production from this pest or disease?
· prevention strategies: What can be done to prevent this pest or disease affecting the whole herd, especially in a feedlot situation where cattle are kept in high density?
	


[bookmark: _Toc237006148][bookmark: _Toc216351166]Activity 13.2
Parasites in cattle
Parasites can live inside cattle (internal) or on the outside (external). Both types reduce growth, fertility and overall health.
Access Meat & Livestock Australia’s (MLA) Cattle Parasite Atlas to investigate which parasites are most significant in your region.
Regional parasite control calendar
Choose one parasite that affects your local area and design a seasonal calendar of control actions, for example, drenching, pasture rotation, monitoring.
Your local region:
	


Name of parasite that is significant to your region:
	


How is the parasite controlled?
	



Create a simple calendar for control measures used on this parasite.
Table 30 – calendar of control measures
	Age group 
	Jan
	Feb
	Mar
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec

	Calves
	
	
	
	
	
	
	
	
	
	
	
	

	Weaners
	
	
	
	
	
	
	
	
	
	
	
	

	Adult cattle
	
	
	
	
	
	
	
	
	
	
	
	


Extension: compare your calendar with another region’s – propose reasons why the control measures and timings may be different.
	



[bookmark: _Toc216351167][bookmark: _Toc237006149]14. Biosecurity and traceability
[bookmark: _Toc237006150]Biosecurity and animal movement traceability
Key terms
Biosecurity: farm practices that stop pests and diseases from entering or spreading.
Traceability: tracking animals and their products from farm to consumer.
NLIS (National Livestock Identification System): Australia’s tagging and database system used to trace livestock movements.
Property Identification Code (PIC): a unique number that shows where livestock are kept.
Blockchain: a secure digital record that tracks products like meat through the supply chain.
Biosecurity refers to the set of practices designed to protect people, animals and plants from harmful organisms like viruses, bacteria and pests. It aims to prevent diseases and pests from entering a farm and spreading between animals or plants.
Australia’s national biosecurity plan
Australia’s national biosecurity system is a set of laws, policies and strategies designed to protect the country from pests, diseases and weeds that could harm agriculture, the environment and human health.
The plan is managed through the Department of Agriculture, Fisheries and Forestry (DAFF), working with state governments, industry groups and farmers.
It sets out how Australia:
· prevents threats entering the country through border controls and inspections
· prepares with planning and training for potential outbreaks
· responds by acting quickly to contain and eradicate outbreaks
· recovers by helping industries and communities rebuild.
[bookmark: _Toc237006151]Activity 14.1
Biosecurity and why it matters
Protects animal health: prevents the introduction and spread of serious pests and diseases that could harm livestock and reduce production.
Supports market access: international trade partners require proof that Australia’s livestock and products are safe. A national plan ensures beef, dairy and other exports meet strict standards.
Safeguards the economy: agriculture is a major part of Australia’s economy. Outbreaks (like foot-and-mouth disease) could cause billions of dollars in losses without a national system in place.
Coordinates response: a national plan makes sure all states, industries and farmers follow the same guidelines and can respond quickly if an outbreak occurs.
Protects the environment and society: biosecurity helps prevent invasive species and diseases that could damage pastures, wildlife and rural communities.
Ranking challenge: rank the 5 aims above from most to least important (in your opinion). Explain your top choice in 1 or 2 sentences.
	


[bookmark: _Toc237006152][bookmark: _Toc216351168]Activity 14.2
Traceability in Australia
Watch How the National Livestock Identification System (NLIS) works (2:52). Then visit the National Livestock Identification System (NLIS) website to answer the following questions.
1. What are the 3 main components of the NLIS?
	Sample answer:
NLIS ear tags or devices (RFID or visual).
Property Identification Code (PIC) for each property where livestock are kept.
NLIS database to record animal movements.


Why is the NLIS important for biosecurity and disease control in Australia?
	Sample answer:
It allows authorities to trace animals quickly during a disease outbreak.
It helps to contain and eliminate diseases by knowing where animals have been and what other livestock they have contacted.


What is a PIC (Property Identification Code)? Outline its role in NLIS.
	Sample answer:
A PIC is a unique 8-character code assigned to a property where livestock are kept.
It links animals, movements and records to a specific location.


Describe the difference between a breeder device tag and a post-breeder device tag.
	Sample answer:
Breeder device: put on calves bred on the property, remains with them for life.
Post-breeder device: used when cattle no longer have their original breeder tag (for example, bought-in stock).


What obligations do cattle producers have when moving or selling livestock?
	Sample answer:
Apply an NLIS ear tag before leaving the property.
Record the movement on the NLIS database within 48 hours of livestock being received at their new location.


What are NLIS Standards and why are they needed?
	Sample answer:
Rules that explain how livestock must be identified and how movements must be recorded. Needed to ensure consistency, traceability and compliance across the industry.


What are 3 benefits for farmers from using NLIS?
	Sample answer:
Protects their herd from disease outbreaks.
Supports access to domestic and export markets.
Provides accurate records for management and auditing.


What challenges make NLIS compliance difficult for producers?
	Sample answer:
Time and cost of tagging and recording animals.
Ensuring all records are uploaded correctly and within time limits.
Training and equipment required to scan RFID tags.


What is the NLIS Database Uplift Project aiming to improve?
	Sample answer:
A project to modernise the NLIS database. Aims to make it more reliable, faster and easier for producers to record livestock movements.


How does NLIS help Australia keep access to export markets?
	Sample answer:
Proves to trading partners that Australia’s livestock and meat are safe, disease-free and high quality. Helps Australia maintain valuable export markets like beef and lamb.


Create a flow chart showing the journey of beef cattle through the supply chain and where traceability checkpoints occur.
	Sample answer:
[image: Flowchart illustrating cattle movement and traceability process from birth to retail. Details key steps including calf birth, property movement, saleyard/auctions, feedlot/backgrounding, abattoir/processing, and retail, highlighting requirements for National Livestock Identification System (NLIS) database recording and National Vendor Declaration (NVD) documentation.]



[bookmark: _Toc237006153][bookmark: _Toc216351169]Activity 14.3
Technologies in traceability
New technologies are helping farmers and consumers track animals, improve food safety and build consumer trust.
Examples:
Blockchain: creates secure, tamper-proof digital records of livestock movements that cannot be altered.
QR codes on packaging: allows consumers to scan meat packages and trace them back to the farm of origin, checking food safety and welfare information.
Drones and sensors: used on farms to monitor livestock health, movements and location and to collect data for farm management.
Outline one benefit of using each of these technologies, for the farmer, the consumer or the environment.
Blockchain
	


QR codes on packaging
	


Drones and sensors
	


Choose one technology from the 3 above and investigate it further to answer the following.
Name of technology
	


1. How could this technology help farmers?
	


How could this technology help consumers?
	


What challenges might make it harder for farmers to adopt this technology?
	


Challenge question
Imagine you are a beef farmer wanting to promote your products. Which technology would you invest in first (blockchain, QR codes, or drones/sensors)?
Write 2 to 3 sentences to justify your choice.
	




[bookmark: _Toc216351170][bookmark: _Toc237006154]15. Market specifications
[bookmark: _Toc237006155]Beef quality and market specifications
Key terms
P8 site: the measurement point on the rump where fat depth is assessed.
Hot Standard Carcase Weight (HSCW): the weight of the carcass after slaughter, with specific parts removed.
Domestic: beef products produced and sold in Australia.
Export: beef product processed in Australia and sold overseas.
Market specifications: the set of traits (weight, fat, age) required for cattle to comply with a particular market.
[bookmark: _Toc237006156]Activity 15.1
What are market specifications?
Beef cattle are typically aimed at either the domestic or export markets. Different markets require cattle to meet particular traits, so the meat is consistent in quality and suitability. These traits help processors decide which cattle fit each market pathway.
Primary carcase traits include:
· HSCW
· age (teeth)
· P8 fat depth
· meat and fat colour
· bruising
· butt/muscle shape score.
Construct one sentence explaining why specifications are important for producers:
	


[bookmark: _Toc237006157][bookmark: _Toc216351171]Activity 15.2
Comparing beef markets
Use the table below to compare specifications for Japan, the European Union (EU) and Meat Standards Australia (MSA).
Table 31 – market specifications for beef cattle
	Trait
	Japan
(Export)
	 European Union (EU)
(Export)
	Local Trade – Meat Standards Australia (MSA)
(Domestic)

	HSCW (kg)
	300–420
	320–420
	160–220

	Age – adult teeth
	0–6
	0–4
	0

	P8 fat depth (mm)
	7–22
	6–22
	3–10

	butt/muscle shape score
	A–C
	A–C
	A–C

	Sex
	Steer and female
	Steer and female
	Steer and female

	Fat colour score
	0–3
	0–3
	0

	Meat colour grade
	–
	1b–3
	1a–2

	Eye muscle area
	–
	> 85
	70

	Ultimate muscle pH
	–
	–
	< 5.71

	HGP status
(Hormone Growth Promotant)
	–
	Free
	Yes



Questions
1. Which market requires the heaviest HSCW?
	


Which market is the strictest on age?
	


Which market would lighter, younger cattle be most suited to? Why?
	


[bookmark: _Toc216351172][bookmark: _Toc237006158]Finishing systems and market suitability
All cattle begin life in grazing systems. They then follow 2 of the optional production pathways for finishing.
Grass fed
Grass-fed beef comes from cattle that have spent their entire lives grazing on pasture. Growth depends on pasture quality and availability.
Figure 12 – cattle grazing in grassy paddock
[image: Cattle grazing in grassy paddock.]
Grain fed
Grain-fed cattle begin their lives grazing on pasture before transitioning to a feedlot where they are fed a balanced ration of grain and roughage for around 70 days (domestic market) up to 120 days (export market). Typically, these cattle achieve heavier weights more consistently.
Figure 13 – steer eating grain from trough
[image: Steer eating grain from trough.]
Which system is more likely to meet export HSCW requirements? Explain using one example from the specifications table.
	


Domestic and export market specification comparison
Figure 14 – domestic market specifications for beef cattle in Australia
[image: Bar chart comparing Domestic feeder and Domestic supermarket based on Hot Standard Carcase Weight (HSCW kg) and P8 Fat (mm). Domestic supermarket shows higher values with HSCW around 250-280 kg and P8 Fat between 8-16 mm, while Domestic feeder ranges lower with HSCW near 200-220 kg and P8 Fat around 4-8 mm.
] 
Figure 15 – export market specifications for beef cattle in Australia
[image: Scatter plot comparing two market segments, Heavy feeder and Export market, based on Hot Standard Carcase Weight (HSCW) in kilograms and P8 Fat in millimeters. Heavy feeder segment shows lower HSCW (around 250-300 kg) and P8 Fat (around 5-10 mm) in dark blue, while Export market segment displays higher HSCW (around 320-420 kg) and P8 Fat (around 10-24 mm) in red.

]
Scenario: A producer has a line of steers weighing 200 kg liveweight with a P8 fat depth suited to domestic specifications. The cattle are all milk-tooth (0 teeth).
Which market would they most likely suit?
	


What management steps could help them grow into an export pathway if desired?
	


[bookmark: _Toc216351173]

[bookmark: _Toc237006159]16. MSA grading and quality assessment
[bookmark: _Toc237006160]Assessing beef quality
Key terms
Meat Standards Australia (MSA): a grading system that predicts eating quality of beef.
Marbling: small flecks of fat within the muscle that increase tenderness and flavour.
pH: a measure of acidity that affects meat tenderness, colour and shelf-life.
Ossification: a measure of maturity based on bone development.
[bookmark: _Toc237006161]Activity 16.1
What does MSA grading assess? 
View MSA Grading Beef (5:29) and list the main traits graders check:
	1
	

	2
	

	3
	

	4
	

	5
	

	6
	


Select 2 traits from the list above and outline why graders check these traits.
	[bookmark: _Hlk215578075]


[bookmark: _Toc216351174][bookmark: _Toc237006162]Understanding beef quality traits
Complete the table using notes from the video and class discussion.
Table 32 – traits and how they are measured
	Trait
	How it is measured
	What this means for eating quality

	Marbling
	
	

	Rib fat
	
	

	Meat colour
	
	

	Fat colour
	
	

	pH
	
	

	Ossification (maturity)
	
	


[bookmark: _Toc237006163]Practical activity 16.2
Muscle scoring and fat cover
Using the NSW Agriculture Muscle scoring visual assessment (6:24) video and Muscle scoring beef cattle document, assess the animal or images provided by your teacher.
[bookmark: _Toc237006164]Activity 16.3
Scenario 
A steer has moderate marbling, light fat cover, bright meat colour and a pH within the acceptable range. It is 0–2 teeth and has a high muscle score.
Which markets might this steer be suited to?
	


Which trait helps its eating quality?
	


Which traits might reduce eating quality or consistency?
	


What management changes could improve its MSA score next time?
	


Optional: carcase feedback from hoof and hook competition or abattoir.
Summarise the key features below.
1. What traits did the assessor comment on?
	


Which traits received the strongest score?
	


Which traits need improvement?
	


How could your school use this information in future planning?
	[bookmark: _Hlk215671482]


[bookmark: _Toc216351175]

[bookmark: _Toc237006165]17. Marketing strategies and the beef supply chain
[bookmark: _Toc237006166]Connecting producers to consumers
Key terms
Marketing strategy: the way a producer promoted, positions and sells their product.
Vertical integration: when one business owns or controls multiple stages of the production and marketing process.
Supply chain: the steps a product moves through from the farm to the consumer.
Market report: a summary of prices and traits of cattle sold at a saleyard.
AuctionPlus: an online livestock selling platform.
[bookmark: _Toc237006167]Activity 17.1
Marketing and value adding
Use Australian beef paddock to plate story (6:21) to list the key stages shown in the supply chain (in order).
	


[bookmark: _Toc216351176][bookmark: _Toc237006168]Where can producers value-add?
Producers can add value at different points in the supply chain by improving quality, creating branded products, or controlling more of the production process. Identify 2 places where producers or processors can value-add and explain how.
	Stage of the supply chain
	
	How value is added

	
	
	

	
	
	

	
	
	

	
	
	


[bookmark: _Toc216351177][bookmark: _Toc237006169]Marketing strategies in the supply chain
Producers use marketing to position their beef for specific consumers and markets.
Choose one marketing strategy shown or mentioned in the paddock-to-plate process, for example, branding, quality assurance, consistent product.
Outline an example of a marketing strategy used in beef production.
	


[bookmark: _Toc237006170][bookmark: _Toc216351178]Activity 17.2
What is vertical integration?
Vertical integration used by some beef enterprises to control more than one stage of the supply chain.
Define vertical integration in your own words.
	


Explain 3 reasons why a beef cattle enterprise might operate under a vertically integrated structure.
	


[bookmark: _Toc216351179][bookmark: _Toc237006171]Supply chain stages
Using your knowledge of the beef supply chain, complete the table below. Tick or write the stages that a vertically integrated business may own or manage.
Table 33 – value-adding along the supply chain
	Stage of the beef supply chain
	Could this be owned/controlled by a vertically integrated business? Yes/no
	Examples

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Case study investigation – vertically integrated beef business
Choose one business that is vertically integrated along the beef supply chain to answer the following questions.
1. What stages of the beef supply chain does this business control?
	


1. How does this help the business maintain consistent quality?
	


1. What marketing advantages does vertical integration give them?
	


1. What products or brands are they known for or do they produce?
	


Challenge question
How does vertical integration help a beef business build trust with customers?
	


[bookmark: _Toc216351180][bookmark: _Toc237006172]Paddock to plate flow chart
Create a flowchart showing the steps beef takes from the paddock to the consumer.
	


[bookmark: _Toc237006173][bookmark: _Toc216351181]Activity 17.3 
Saleyard observations and market reports
List 3 types of cattle observed at the saleyard (or shown on the footage).
	


[bookmark: _Toc216351182][bookmark: _Toc237006174]Market reports
Market reports provide information about the number of cattle sold, their weight ranges, muscle and fat scores and the prices achieved. They help producers, buyers and agents understand current supply, demand and price trends.
Create a glossary of common market terms using the Glossary from Meat & Livestock Australia.
Table 34 – glossary of market terms
	Term
	Definition

	Feeder (FD)
	

	Restocker (RS)
	

	Grain fed (GF)
	

	Dairy (D)
	

	Pastoral Cattle (PC)
	

	Backgrounding
	

	NSM
	

	PTIC
	


Market trend analysis
1. Go to Prices and Markets MLA and select Physical sale report under the cattle section.
Choose a local saleyard that regularly sells cattle and export data for the last 3 sales dates.
Choose one class of cattle, for example, Yearling steer 330 kg to 400 kg, that appears consistently in each report.
Complete the table using the information from these 3 reports for this class of cattle.
Table 35 – analysis of saleyard data

	Detail
	Sale date
	Sale date
	Sale date

	Cattle class
	
	
	

	Average weight
	
	
	

	Muscle score
	
	
	

	Fat score
	
	
	

	Average $/Head
	
	
	


Describe the price trend for this cattle class over the time period.
	Sample answer: 
Prices increased in the first 2 weeks but sharply dropped in week 3.


Suggest reasons for the price changes.
	Consider seasonal conditions, rainfall, feed availability, number of cattle available on the day.


[bookmark: _Toc237006175][bookmark: _Toc216351183]Activity 17.4
AuctionsPlus investigation
AuctionsPlus is an online livestock selling platform. Cattle listings include information about age, breed, weight, fat score, pregnancy status, temperament and management history. Buyers place bids online during a live auction.
Visit the AuctionsPlus website and find an upcoming cattle sale listed. Complete the information in the table below using this listing.
Table 36 – AuctionPlus data collection
	Auction details
	Notes

	Auction number
	

	Date
	

	Lot number
	

	Vendor
	

	Breed/type
	

	Age
	

	Pregnancy status
	

	Average liveweight
	

	Weight range
	

	Fat score
	

	Dressing %
	


Justify why this ‘lot’ would appeal to a buyer (weight, breed, temperament, market suitability, genetics).
	


Live auction result
Table 37 – auction results
	Lot number
	Final price $/head

	
	


Compare the 2 sales methods. Outline the positives and negatives of each for a buyer looking at purchasing cattle.
	


[bookmark: _Toc216351184]

[bookmark: _Toc237006176]18. Factors influencing how beef is marketed
[bookmark: _Toc237006177]Understanding market value influences 
Key terms
Consumer demand: what consumers want or expect when buying food products.
Marketing claim: a statement used to promote qualities of a product.
Value-added product: a product that has been processed or prepared to increase its appeal or convenience.
[bookmark: _Toc237006178]Activity 18.1
Modern consumers
List 3 things modern consumers often look for in beef products.
	


Write one example of a marketing claim you have seen on beef packaging.
	


[bookmark: _Toc237006179][bookmark: _Toc216351185]Activity 18.2
Grass-fed versus grain-fed: meeting consumer demands
Complete the table below based on your groups investigations and the class debate.
Table 38 – comparison of finishing methods
	Grass-fed
	Grain-fed

	Points for:
	Points for:

	Points against:
	Points against:


Which system do you think best meets overall consumer expectations? Explain your reasoning.
	


[bookmark: _Toc237006180][bookmark: _Toc216351186]Activity 18.3
Value-adding in the beef supply chain
Processors create value-added products to meet consumer needs, for example ready to cook meals, trimmed cuts, portion packs and marinated meats.
List 2 value-added beef products you have seen.
	


Breaking down a beef rump
During your class demonstration or excursion, observe how the rump is broken into sub-primal cuts.
Record different cuts with images, photographs or sketches below.
	


[bookmark: _Toc237006181][bookmark: _Toc216351187]Activity 18.4
Comparing grass-fed and grain-fed cuts
Describe one visible difference between grass-fed and grain-fed beef cuts that may affect consumers.
	


[bookmark: _Toc237006182]Activity 18.5
Taste testing
Taste both samples provided during the class demonstration. Record your response to each sample in the table.
Table 39 – taste testing data collection
	Quality trait
	Sample A
	Sample B

	Flavour
	
	

	Tenderness
	
	

	Texture
	
	

	Appearance
	
	

	Overall eating quality
	
	

	Which would you buy? Why?
	
	


[bookmark: _Toc216351188][bookmark: _Toc237006183]Create a consumer survey
Design a short digital survey as a class or group to collect class feedback. Include questions such as:
· Which sample tasted better overall?
· Which sample looked more appealing?
· Which sample seemed healthier/more natural/more premium?
· Which would you prefer to buy as a consumer?
	Use this space to draft suitable questions with your team.


Analyse the results
Summarise the survey findings.
Which sample was preferred overall? Why?
	


What qualities did consumers value most?
	


Did any results surprise you? Explain why.
	



[bookmark: _Toc237006184][bookmark: _Toc216351189]Activity 18.6
Develop and innovative beef product
Using the results from your market research, propose one new or improved beef product that would sell easily to consumers.
Table 40 – proposed value-adding product
	Criteria
	Your notes

	Your product idea
	

	Who would buy it? (target consumer audience)
	

	Which consumer preferences does it meet?
	

	How could this product be markets?
	



[bookmark: _Toc216351190][bookmark: _Toc237006185]19. Evaluating value-adding in beef products
[bookmark: _Toc237006186]Adding value to beef
Key terms
Value-adding: changing a product to increase its usefulness, appeal or price.
Marinade: a mixture used to add flavour or tenderise meat.
Cryovac: vacuum packaging used to extend shelf life and maintain quality.
[bookmark: _Toc237006187]Activity 19.1
Value-adding
List 3 examples of value-added beef products you have seen in shops.
	


Evaluating the effects of value-adding
Considering the range of value-added products you have participated in creating or observed, answer the following questions.
1. How did the value-adding change the appearance or appeal of the beef product?
	


1. Would consumers pay more for this product than the original unprocessed cut? Why or why not?
	


1. How does this product save the consumer time or effort?
	


1. What marketing claim could you use to sell your value-added product?
	


Challenge question
Choose one of the value-added products you made and explain how value-adding changed its market value.
	


[bookmark: _Toc216351191]

[bookmark: _Toc237006188]Appendix
[bookmark: _Lesson_1:_Breed][bookmark: _Toc211326862][bookmark: _Toc211428769][bookmark: _Toc216351192][bookmark: _Toc237006189]Lesson 1 – breed identification cards
	Angus
[image: Angus bull.]
· Naturally polled (hornless) with solid black or red colouring
· Medium to large build with excellent marbling and tenderness
· Mature cows weigh 500–650 kg
· Mature bulls weigh 850–1000 kg
· Excellent feed conversion efficiency with daily weight gains of 1.4–1.8 kg
· Susceptible to heat stress

	Simmental
[image: Simmental bull.]
· Dual purpose breed with golden-red colouring and white markings on the head, belly and legs
· Large-framed cattle that excel in producing both milk and high-quality beef
· Mature cows weigh 650–800 kg
· Mature bulls weigh 1000–1200 kg
· Strong growth rates and good feed conversion efficiency
· Potential calving difficulties due to larger calf sizes

	Murray Grey
[bookmark: _Toc211326864][bookmark: _Toc211428771][bookmark: _Toc216351194][image: Murray Grey heifer.]
· Vary in colour from dark grey to light silver with dark pigmentation to the skin and naturally polled
· Medium-sized frame with high-quality, well marbled meat
· Mature cows weigh 500–700 kg
· Mature bulls weigh 900–1100 kg
· Fast growth rates and finish off on grass well
· Quiet and easily managed cattle due to their docile nature

	Santa Gertrudis
[bookmark: _Toc211326865][bookmark: _Toc211428772][bookmark: _Toc216351195][image: Santa Gertrudis bull.]
· Distinctive short red coats and loose moveable skin
· Medium-sized frame with high-quality, low fat content meat that has an excellent bone-to-meat ratio
· Mature cows weigh 630–725 kg
· Mature bulls weigh 900–1100 kg
· Weight gains of 1–1.5 kg per day on grass or over 2.5 kg daily on grain
· Versatile breed that can thrive in hot climates with high resistance to bloat and grass tetany

	Hereford
[bookmark: _Toc211326866][bookmark: _Toc211428773][bookmark: _Toc216351196][image: Hereford cow.]
· Characterised by red bodies with white faces and belly
· Medium-size build producing high-quality beef with good marbling
· Excellent foraging abilities with efficient grass conversion in various environments
· Mature cows weigh 550–650 kg
· Mature bulls weigh 800–1130 kg
· Susceptible to eye problems due to lack of pigmentation around the eye area

	Limousin
[bookmark: _Toc211326867][bookmark: _Toc211428774][bookmark: _Toc216351197][image: Limousin cow.]
· Rich gold colouring with lighter circles around the eyes and muzzle
· Large frame size with high meat to bone ratio and low fat
· Mature cows weigh 600–700 kg
· Mature bulls weigh 1 000–1130 kg
· Excellent feed conversion efficiency with daily weight gains of 1.5–1.9 kg
· May have slower growth rates in comparison to other breeds

	Charolais
[bookmark: _Toc211326868][bookmark: _Toc211428775][bookmark: _Toc216351198][image: Charolais bull.]
· Large, muscular cattle with cream to white colouring
· Large frame size with impressive muscling and lean meat
· Mature cows weigh 650–800 kg
· Mature bulls weigh 1000–1200 kg
· Fast growth rates with daily gains that often exceed 2 kg
· Often used as terminal sires in crossbreeding programs

	Brahman
[bookmark: _Toc211326869][bookmark: _Toc211428776][bookmark: _Toc216351199][image: Brahman cow.]
· Characterised by their floppy ears and a large dewlap, ranging in colour from grey to red and black
· Medium-sized cattle that produce tender, high quality lean beef with minimal fat
· Mature cows weigh 550–750 kg
· Mature bulls weigh 750–1100 kg
· Average daily weight gains range between 0.7–0.9 kg
· Thrive in hot climates with excellent insect resistance

	Droughtmaster
[bookmark: _Toc211326870][bookmark: _Toc211428777][bookmark: _Toc216351200][image: Droughtmaster bull.]
· Deep red or golden honey-coloured coats with curved back and hump between the shoulders
· Medium to large build with a well-muscled carcass and excellent dressing percentage
· Mature cows weigh 650–700 kg
· Mature bulls weigh 900–1000 kg
· Average daily weight gains range between 0.8–1 kg
· Thrives in hot climates and have excellent disease and insect resistance


This work has been generated using artificial intelligence. Any copyright subsisting in this work is owned by © State of New South Wales (Department of Education) 2026.

[bookmark: _Toc211326871][bookmark: _Toc211428778][bookmark: _Toc216351201][bookmark: _Toc237006190]Lesson 6 – feed rations
Feed costs sheet
Table 41 – sample prices for classroom ration calculations
	Feed sample
	Cost

	Lucerne hay
	$400 per tonne ($0.40/kg)

	Barley grain 
	$350 per tonne ($0.35/kg)

	Silage
	$200 per tonne ($0.20/kg)

	Pasture hay
	$250 per tonne ($0.25/kg)

	Cottonseed meal
	$600 per tonne ($0.60/kg)

	Mineral lick block
	$25 per 20 kg block ($1.25/kg


[bookmark: _Toc211326872][bookmark: _Toc211428779][bookmark: _Toc216351202][bookmark: _Toc237006191]Lesson 6 – digestive dominoes
[image: Diagram showing two columns of labeled boxes explaining components related to ruminant digestion and nutrition. Left column describes digestive parts like Reticulum, Roughage, Energy, and Omasum, while right column explains nutrient functions including Abomasum, Minerals, Protein, and Rumen, with brief definitions and roles for each.
]
[bookmark: _Standards_in_the][bookmark: _Toc211326873][bookmark: _Toc211428780][bookmark: _Toc216351203][bookmark: _Toc237006192]Lesson 8 – Standards in the feedlot
Beef feedlots are carefully designed to keep cattle healthy and well cared for while they are being fed for market. Animal welfare in a feedlot depends on how much space each animal has, how easily they can reach food and water and how the site manages shade, shelter and waste.
Pen space
Each animal must have enough room to move, lie down and express normal behaviour. The minimum space in a standard outdoor feedlot pen is about 9 m² per standard animal, depending on the size of the cattle, the climate and the design of the pen. In many commercial feedlots, densities may be much higher (more space per animal), up to about 25 m². Larger cattle and hotter, wetter regions often need more space to stay clean and comfortable. Pens should not be overcrowded, as this increases stress and risk of injury.
Feed bunk space
Feed bunks are long troughs where cattle eat their ration. Every animal should be able to access the bunk without being pushed away. The minimum feed bunk allowance is about 250–300 mm per head, depending on how often cattle are fed and how evenly the ration is delivered. More may be needed during feed changes or for timid feeders. Bunks must be kept clean and checked daily to make sure feed is always available.
Water access
Cattle need access to clean, cool water at all times. Troughs are often placed along fence lines and at gate breaks so cleaning and drainage are easier. The design must ensure that every animal can reach water and so animals cannot be blocked from drinking. Water troughs must supply no less than 45 litres per head per day, but in hot weather or for large animals this can double. Troughs should be shaded where possible and kept free of mud and algae.
Shade and shelter
Feedlots must provide protection from extreme weather. Shade structures or shelter belts (trees or shade cloth) reduce heat stress in summer. Cattle need at least 2 to 3 m² of shaded area per head in hot regions. Windbreaks or mounds help protect from cold winter winds and rain. Good design helps cattle stay calm and maintain growth rates.
Drainage and effluent management
Keeping pens dry is essential for animal comfort and hoof health. Feedlot surfaces should slope slightly (between 2.5–4%) to allow water to drain away after rain. Effluent is collected and treated in holding ponds or reused safely on crops and pastures. This prevents pollution of waterways and reduces odour and insect problems.
Why these standards matter
Meeting animal welfare standards is not only about following the law – it also improves animal health, feed efficiency and meat quality. Well-managed feedlots show that modern beef production can be productive, ethical and environmentally responsible.
Table 42 – glossary of key terms
	Term
	Definition

	Feed bunk
	A long trough or raised area where cattle access their food.

	Effluent
	Wastewater that contains manure and urine.

	Shade structure
	A built or natural shelter that protects cattle from direct sunlight.

	Drainage
	The way water flows away from pens to prevent mud and contamination.

	Ration
	The specific mixture of feed ingredients given to cattle.


[bookmark: _Toc211326874]
[bookmark: _Toc211428781][bookmark: _Toc216351204][bookmark: _Toc237006193]Lesson 10 – sustainability
Table 43 – marking guidelines –Sustainability of feedlotting
	Criteria
	Comprehensive
	Sound
	Basic
	Limited

	Knowledge and understanding
	Demonstrates detailed knowledge of feedlotting as an agricultural management practice. Explains both sustainable and unsustainable aspects clearly, with accurate use of agricultural terminology.
	Demonstrates sound knowledge of feedlotting. Explains some sustainable and unsustainable aspects, though some detail may be limited. Uses agricultural terminology with some accuracy.
	Demonstrates basic knowledge of feedlotting. Provides limited discussion of impacts, mostly descriptive with little evaluation. Agricultural terminology is minimal or inaccurate.
	Limited or inaccurate knowledge. Few relevant points made.

	Analysis and evaluation
	Evaluates the impact of feedlotting on production and the environment. Provides a clear judgement about sustainability, well supported with evidence/example.
	Provides some evaluation of impacts on production and/or environment. Makes a judgement about sustainability, though may be generalised or unevenly supported.
	Provides limited analysis of impacts, with little evaluation. Judgement about sustainability is simplistic or implied.
	Little or no evaluation. May only describe without addressing the question.

	Communication
	Presents a well-structured essay with logical sequencing. Writes fluently with correct spelling, punctuation and grammar.
	Presents a structured essay with some logical sequencing. Minor lapses in clarity, spelling, or grammar.
	Presents a short or loosely structured response. Frequent errors in spelling or grammar affect meaning.
	No sustained response.



Model answer – comprehensive achievement
Feedlotting is an intensive production system where animals are confined to pens and fed grain-based rations until they reach market weight. It is widely used in Australia to meet demand for consistent, high-quality beef and contributes to both sustainable and unsustainable practices. By examining its economic, environmental and social impacts, we can evaluate whether feedlotting is sustainable in the long term.
From an economic perspective, feedlotting can be highly sustainable. Grain-fed cattle grow faster and reach market weight in less time than grass-fed cattle, improving efficiency and profitability. This reliable supply ensures processors and retailers meet market demand while consistent carcass quality builds consumer trust and strengthens export markets. However, the reliance on large amounts of grain, water and fertiliser can make feedlotting expensive. Rising input costs and potential regulations around emissions and waste management may reduce profitability in the future, creating risks for long-term economic sustainability.
In terms of the environment, feedlotting has both benefits and drawbacks. By confining cattle, pressure is reduced on fragile rangelands, which helps protect groundcover and soil health. Manure from feedlots can be recycled into fertiliser, supporting nutrient cycling and reducing the need for synthetic inputs. However, feedlotting also has significant environmental costs. Grain-fed cattle produce higher methane and nitrous oxide emissions compared to grass-fed cattle, which contribute to climate change. Large amounts of manure and urine in pens can cause effluent management problems and if runoff enters waterways, it can lead to eutrophication and loss of aquatic biodiversity. Heavy reliance on water, fuel and cropping land for feed adds further pressure to natural resources.
The social and ethical impacts of feedlotting are also mixed. On the positive side, feedlots provide a consistent food supply for consumers and support jobs in rural communities. Meeting consumer expectations for uniform beef quality is part of ensuring food security. On the negative side, intensive confinement can raise animal welfare concerns. Cattle in feedlots may experience stress, heat load, or limited ability to express natural behaviours. Community concerns such as odour, dust and flies can also reduce the quality of life for people living near feedlots. These social pressures influence the public’s perception of whether feedlotting is an ethical and acceptable practice.
Overall, feedlotting contributes to both sustainable and unsustainable farming practices. It improves production efficiency and ensures economic viability when managed effectively, but it also creates environmental and ethical challenges that cannot be ignored. To be truly sustainable, feedlotting must be carefully managed with best-practice waste management, animal welfare standards and efficient use of resources. In conclusion, feedlotting can contribute to sustainability, but only when balanced against its environmental footprint and ethical responsibilities.
[bookmark: _Lesson_13:_symptoms][bookmark: _Toc211428782][bookmark: _Toc216351205][bookmark: _Toc237006194]Lesson 13 – symptoms clue cards
[image: Two text-based case study cards describe symptoms in cows. Case 1 details watery eyes, cloudy vision, and flies buzzing around the face.]
[image: Case 2 notes swelling on the left side resembling a balloon and difficulty breathing after grazing clover.]
[image: Two text-based case descriptions about cattle health issues. Case 3 details a steer with fever, drooling, and stiff joints, noting recovery after a few days.
]
[image: Case 4 describes a cow with severe limping, swollen hoof, and foul smell.]
[image: A text-based case study card labeled "Case 5". It describes a cow twitching nervously and suddenly collapsing after grazing on lush green pasture.]
[bookmark: _Toc211326875][bookmark: _Toc211428783][bookmark: _Toc216351206][bookmark: _Toc237006195]Outbreak simulation
In this game, you will simulate how pests and diseases spread in cattle herds.
How to play
1. The teacher gives one student an ‘infected animal’ card. This is the starting point of the outbreak.
All students role-play as cattle in a herd, moving around the classroom space.
A few students are chosen as vectors (for example, flies or ticks). They also move around and can ‘spread’ disease.
If an infected animal shakes hands (or lightly taps) another student, the disease is passed on.
If a vector taps a student, they also become infected.
After a few minutes, the teacher stops the game and checks: How many cattle are now infected?
Reflection questions
1. What happened when the disease started with only one infected animal?
How did vectors change the speed of the outbreak?
Why do feedlots and high-density systems make disease spread faster?
What are 2 things farmers can do to prevent or reduce outbreaks?
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M Improved Soil Health — Even manure
spread builds fertility.

W Reduced Erosion — Ground cover
protects soil.

W Efficient Feed Use — Animals graze
evenly and waste less.

M Sustainable Production - Balances
stock with land health.




image17.png




image18.png




image19.png
Effluent washes
into waterways

Oxygen loss

Nutrient overload
— excess nitrogen
and phosphorus

Fish and aquatic
life die

Algal bloom
growth

Greenhouse gases
released





image20.png
Calf is born

eassigned a breeder, NLIS tag linked to
pIC

edetails uploaded to NLIS database

Saleyard/Auctions

#NVD must travel with cattle to
saleyards — provides proof of origin,
food safety and chemical treatment
history

scattle scanned at saleyards and
recorded on NLIS database

Abattoir/Processing

#NVD must travel with cattle to
abattair/processors — provides proof
of origin, food safety and chemical
treatment history

scattle scanned at abattoir and
recorded on NLIS database

Movement between
properties

#NVD must travel with cattle
emovement recorded on NLIS database

Feedlot/Backgrounding

#NVD must travel with cattle to feedlot
~ provides proof of origin, food safety
and chemical treatment history

emovement recorded on NLIS database

Retail and consumer

emeat products are labelled with
traceabilty information (via NLIS and
NVDs)

sprovides confidence in food safety,
animal welfare, disease control and
export market access





image21.jpeg




image22.jpeg




image23.png
P8 Fat (mm)

20

16

=Y
N

Live Weight (kg)

550

250 300 350 400 450 500
Domestic supermarket
Domestic feeder
140 160 180 200 220 240 260 280 300

Hot Standard Carcase Weight (HSCW kg)




image24.png
P8 Fat (mm)

24

20

16

12

Live Weight (kg)

350 40=0 45=0 50=0 55? 6?0 65=0 7010 75=0

: Export market

: Heavy feeder

200 2I20 2£I10 2(I50 2;30 30|0 3;0 3;10 36|0 3&;0 4(I)0 4l20 440

Hot Standard Carcase Weight (HSCW kg)




image25.png




image26.png




image27.png




image28.png




image29.png




image30.png




image31.png




image32.jpeg




image33.png




image34.png
Reticulum

Roughage

Large fermentation
vat where microbes
break down fibre
into usable
nutrients.

Works with the
rumen, traps
foreign objects and
helps regurgitate
feed for cud
chewing.

Absorbs water and
minerals; squeezes
feed into smaller
particles before
passing it on.

The 'true stomach'
that uses acid and
enzymes to digest
protein.

Abomasum

Minerals

Nutrient used to
build muscle,
enzymes and
tissue; essential for
growth in weaners.

Supplied mainly by
carbohydrates and
fats; required for
weight gain and
maintenance.

Elements like
calcium,
phosphorus and
magnesium needed
for bones,
reproduction and
health.

Fibrous plant
material (hay,
pasture) that
provides bulk and
supports rumen
health.





image35.png
Casel

This cow has watery eyes and cloudy
vision. Flies are buzzing around its face.
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This cow’s left side looks swollen like a
balloon. It is breathing hard after
grazing lush clover.
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Case 3

This steer has a fever, is drooling, and
its joints are stiff. Older farmers say it
usually recovers after a few days.

Case4

This cow is limping badly. The hoof is
swollen and smells foul.
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This cow is twitching and nervous. It
suddenly collapses after grazing lush
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