HSC AGRICULTURE
UNIT 1: PLANT PRODUCTION
Plant Production Systems
1. Outline the major differences between monocotyledons e.g. wheat
and dicotyledons e.g. Lucerne.

Embryo

DICOT

MONOCOT

As the name suggests, the

Monocotyledons have one

dicot embryo has two

cotyledon in the embryo.

cotyledons.
Leaf venation

Leaf veins are reticulated
(branched).
Petals in multiples of four

Flowers

Leaf veins are parallel.
Petals in multiples of three.

or five. May bear fruit ( if
tree).

Root Pattern

Taproot system

Fibrous roots

Secondary growth

Often present

Absent

Bundles of vascular tissue

Bundles of vascular tissue

Stem and

arranged in a ring. The

scattered throughout the stem

vascular system

vascular system is divided

with no particular arrangement,

into a cortex and stele.

and has no cortex.

Pollen with three furrows

Pollen with a single furrow or

or pores.

pore.

Presence or

Both herbaceous and

Herbaceous

absence of wood

woody

# of seed leaves

2 seed leaves

1 seed leaf

Legumes (pea, beans,

Grains, (wheat, corn, rice, millet)

lentils, peanuts) daisies,

lilies, daffodils, sugarcane,

mint, lettuce, tomato and

banana, palm, ginger, onions,

oak

bamboo, sugar, cone, palm tree,

Pollen

Examples

banana tree, and grass
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2.

Explain the phases (stages) of growth of one agricultural
monocotyledon or dicotyledons used in agriculture.(in this case,
Potatoes)
a. Sprout Development: Sprouts develop from eyes on the seed
tubers.
b. Vegetative Growth: Leaves and branch stems develop from
aboveground nodes whilst roots and stolons develop at below
ground nodes.
c. Tuber Initiation: Tubers form at stolon tips.
d. Tuber Baulking: Tuber cells grow with the accumulation of
water, nutrients and carbohydrates, becoming the dominant
site for the deposition of carbohydrates and mobile nutrients.
e. Maturation: The plant wilts, tuber growth decreases, and
tuber dry matter content reaches a maximum.

3. Define plant growth.
Plant growth is the increase in size, measured by height at regular
time intervals or by dry matter production every week. Growth is an
increase in dry weight due to synthesised products such as proteins,
oils, and carbohydrates.
4. Draw a plant growth curve.
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5. Define plant development.
Plant development is the sequence of definable phases a plant goes
through as it grows from planting as a seed to maturity. In developing,
a plant forms different tissues and organs such as roots, leaves,
stems, flowers, fruits, and seeds.
6. Understand the Vegetative and Reproductive phases of plant
development.
The vegetative phase begins at germination and is where the plants
are producing growing meristems, leaves, and roots. On the other
hand, the reproductive stage is when it begins to develop reproductive
parts, such as flowers and fruits, in order to reproduce.
7. Understand the factors that trigger the reproductive phase.
A plant will change from the vegetative state to the reproductive state
because of several factors including:
a. Changes in temperature and photoperiod (day length).
- Some plants require a combination of a certain temperature
-

for some time and a certain photoperiod.
Vernalisation is the requirement for cold weather before a

plant will flower.
b. Plants show wide variation in their response to these stimuli
with some being very precise and will not flower unless a
certain requirement for day length or temperature is met, while
in others flowering is just enhanced by these conditions in the
environment.
Plant group
Short day plants

Flowering
- Induced by a minimum number of hours of

(e.g. maize, rice,
-

darkness per day
Induced by shortening days of autumn

-

Induced by a minimum daily exposure to light

ryegrass)

-

and have no dark requirement
Induced by lengthening days of spring and

Day neutral plants

-

summer
Not influenced by photoperiod

soybean)
Long day plants
(e.g. wheat, oats,

3 | Page

(e.g. tomato)
8. Outline the development of the potato plant.
a. Vegetative
The tuber is placed in the ground in much the same way as the seed
of other crops. The buds on the tuber sprout and produce shoots using
the food stored in the tuber. Once the shoots break the surface of the
soil, they begin to photosynthesise and supply their own food
requirements. Adventitious roots develop from the stems under the
ground and grow through the soil, seeking moisture and mineral
nutrients. The aerial stems continue to grow and produce leaves.
About 10 days after the emergence of the stems above the ground,
the axillary buds of the underground part of the stems start to send
out horizontal stems called stolons. These stolons grow out from the
plant though the soil. The ends of them swell up, storing starch to
form the tubers that are finally harvested. No material is stored in the
‘seed’ tuber which shrivels up and dies.
b. Reproductive
As the above-ground stem and leaf material reach their full size,
flowers are produced. Their colour varies from white to mauve and
blue-purple. In many varieties the flowers fall off at an early stage.
Some flowers that remain on the plant are pollinated and after
fertilisation produce small fruits. These are not unlike tiny green
tomatoes in appearance and are only as big as a pea. Since potatoes
are grown from tubers, the seeds are important only to those breeding
new varieties. The tubers under the ground continue to grow, storing
starch. The above-ground parts of the plant eventually die off, leaving
the tubers in the ground. In practice the above-ground parts are killed
off with herbicide or by slashing before they die to enable digging and
harvesting of the tubers to take place.
9. Describe the effect on plant growth of the process of:
a. Photosynthesis: Plants make food (complex molecules) using
water and carbon dioxide in the presence of sunlight, with the
carbohydrates produced used for the developing of new cells
such as leaves and shoots. It also allows the maintenance of
mature cells, allowing their survival.
i. When photosynthesis is equal or less than to
respiration, there is no growth
ii. When photosynthesis exceeds respiration, only then is
there growth and development.
b. Respiration: Breaks down complex organic molecules in the
presence of oxygen to provide energy for growth and

4 | Page

development of plants. (production of new cells, cell elongation
and division and maintenance of current cells)
c. Net assimilation rate: Measure of the nutrient uptake of
plants. Higher is better.
d. Water and nutrient uptake: Water and nutrients are needed
for growth. If the pH is too high, the plants cannot absorb the
nutrients. In addition, the nutrients need to be dissolved in
water.
10. Describe the process of photosynthesis (cover light and dark phases).
Photosynthesis is the fundamental process on which all living
organisms depend for their food supply, from which they get the
material they are from and their energy.
During photosynthesis, light energy is trapped by chlorophyll,
converted into chemical energy and used to combine carbon dioxide
and water to form simple sugars.
6CO2 + 12H2O -> C6H12O6 + 6O2 + 6H2O
(Carbon dioxide + water = [with light energy and chlorophyll] simple sugar +
oxygen + water)

a. Light Phase
.
i.
ii.

the chlorophyll in the chloroplasts traps light energy,
which is used to split water molecules into hydrogen and

iii.
iv.

oxygen
oxygen being released into the atmosphere.
The energy allows the hydrogen to be picked up by a
NADP molecule to form NADPH2.
NADPH2 is used to form a high energy ATP molecule by

v.

adding a phosphate.
Requires water and light energy. Outputs oxygen and
energy rich NADPH2 and ATP
b. Dark Phase
i.
The energy in ATP and NADPH2 is used in a series of
reactions to combine carbon dioxide with other
ii.
iii.

molecules and form simple sugars, requiring no light
The AATP has a phosphate removed, becoming ADP
the hydrogen is removed from the NADPH2 so that it

iv.

becomes NADP again.
The energy released is used to combine carbon dioxide
in a cyclic process with other carbon compounds to form

v.

simple sugars,
ADP, phosphate and NADP are returned for reuse in the
light phase.
Requires carbon dioxide, NADPH2 and ATP. Outputs ADP,
phosphate, NADP and high energy sugars.
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11. Distinguish between C3 and C4 plants.
a. C3
- Mostly winter growing, temperate plants
- Requires more moisture and less sunlight.
- 0-35C Optimum 20-25C.
- Oats, ryegrass, brassica, apples, stone-fruit.
b. C4
- Summer growing, tropical plants. More efficient in hotter
-

temperature.
Less rainfall and more sunlight.
15-45C Optimum 35C.
Can be distinguished by the presence of a bundle sheath

-

containing chloroplasts around the leaf veins
Pineapple, sugar cane, kikuyu, cactus.

12. Define respiration.
- Respiration is the process that occurs in all living things
whereby complex organic molecules are systematically broken
down, releasing the energy that they contain to meet the
energy needs of the organism.
o provides the continuous supply of energy required to
maintain the complex chemical reactions of living cells
o

(or metabolism)
It occurs all the time, but growth only occurs when

o

photosynthesis EXCEEDS respiration
Respiration rates are largely determined by the
availability of substances (sugars), O2 supply and

-

temperature
C6H12O + 6O2 + 6H20

6CO2 + 12H2O +

chemical energy (ATP)
13. Define Net Assimilation Rate (i.e. Photosynthesis – Respiration = NAR).
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-

Net assimilation rate (NAR) is a measure of the growth of plants
resulting from the difference between photosynthesis and

-

respiration.
It can be defined as the average increase in dry matter per unit

-

of area of leaf material in a given period.
To calculate NAR, samples of the crop are cut at the beginning
and end of a time interval such as a week, and the leaf area

-

and weight of the dry matter at the time is then determined.
The unit used for NAW is grams of dry matter per square
decimetre of leaf per week

NAR=

W 2−W 1
1
×
T 2−T 1 0.5 ( A 1+ A 2)

W1 = Dry weight at the beginning of the sampling period
W2 = Dry weight at the end of the sampling period
T1 = Time the first sample was taken
T2 = Time the second sample was taken
A1 = Area of leaf in the first sample
A2 = Area of leaf in the second sample
14. Draw Figure 18.2, DA3 2nd Ed, p: 339.

15. Outline the factors affecting NAR.
a. Rate of photosynthesis: Controlled by the interaction of
factors such as light intensity, carbon dioxide, concentration of
the leaves, availability of water and the temperature around
the plant.
b. Rate of respiration: This is influenced by factors such as the
availability of complex organic molecules (sugars) within the
plant, the availability of oxygen and the temperature.
c. Availability of inorganic nutrients: Nutrients such as
nitrogen, phosphorus, sulfuret and potassium are necessary for
the synthesis of the different tissues in the plant.
d. Proportion of non-photosynthetic tissue: The more roots,
stems, flowers and fruit are in the plant, the more respiration
will take place.
e. Photoperiod: The length of day can greatly affect the amount
of dry matter produced because it will affect the amount of
photosynthesis in a day.
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f.

Stage of plant development: At certain stages of growth,
the rates of photosynthesis and respiration will change,

affecting the NAR.
g. Leaf area: This directly affects photosynthesis because, in
general, the greater the leaf area, the more photosynthesis can
take place.
h. Canopy structure: The arrangement of the leaves on a plant
can influence the NAR, especially if this leads to the shading of
lower leaves which would reduce their photosynthetic capacity.
16. Describe the process of the uptake of water and nutrients.
a. Plants obtain most of their water and essential elements
through their roots (root hairs assist with this)
b. Most of the water entering the roots is absorbed by suction
associated with transpiration at the leaf surface
i. Transpiration: Water and dissolved nutrients are moved
-

by capillary action through the xylem.
The water will also be released through the stomata to

cool the plant down.
- Essential to ensure turgidity – the plant stays upright.
c. The large surface are of the leaves and the stomata (small
pores) on the leaf surface absorb CO2 and chloroplasts capture
sunlight
d. Translocation: The movement of organic compounds through
the phloem.

17. Perform a first-hand investigation to determine the effect of light on
plant growth.
o Aim: To investigate the effect of light on plant growth.
o Equipment: Radishes, pots, seed trays, soil, watering can,
o

water, light meter, shade cloth.
Method: Medium, depth, soil type, tray size, and seed type

o
o
o
o
o

standardised; no shade is the control; three trays is replication.
Treatments: 2 – 100% sunlight, 30% sunlight.
Replication: 6, one for each class.
Standardisation: 100g fertiliser / tray and 1 L water / tray.
Control: 100% sun.
Discussion: As the intensity of light increases, the rate of
photosynthesis increases until there is no further increase. In
horticultural industries, shade cloths and other devices are

o

utilised to create the light intensities preferred by the plants.
Results: The plants without the shade cloth had more leaf area
and were larger, with larger radishes. The plants with the shade
cloth were more spindly and taller, with little development of
the radish.

18. Describe the fixing of nitrogen via their association with legumes.
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Plant growth is often limited by low levels of nitrogen in a suitable
form, despite the abundance of nitrogen gas in the atmosphere. Microorganisms make nitrogen available to plants in a form they can use.
o Nitrogen Fixation: Nitrogen gas in the atmosphere is
converted to ammonia or ‘fixed’ by bacteria (e.g. Rhizobium) or
o

blue-green algae.
Precipitation: Rainfall contains nitrogen, which can be

o

released by lightning or pollution.
Nitrification: Ammonium ions are oxidised to nitrite then to

o

nitrate ions.
Mineralisation: The complete decomposition of organic

o

material with the release of available nitrogen compounds.
Denitrification: Soil bacteria can use nitrate, nitrite or
ammonium ions to produce nitrogen gas, often occurring in

o

waterlogged soils where oxygen levels are limited.
Leeching: Leeching is the loss of nutrients from the soil,
especially in high rainfall areas.

Legumes include clover, lucerne, soybeans, peas and beans, with
most having nodules on their roots. These nodules contain Rhizobium
bacteria which ‘fixes’ the nitrogen into ammonia, leading to a rapid
formation of plant proteins. The bacteria are provided with their food
and give nutrient compounds in return.
19. Identify root nodules on a legume and outline their significance in
management of soil fertility.
Smallish lumps on the roots that contain Rhizobia bacteria that “fix”
atmospheric nitrogen into a form usable by plants.
20. Outline the effects of plant hormones:
Hormone
Auxin

Gibberellin

Cytokinins

Source
Auxins are produced in

Effect
Causes cell elongation,

young leaves, germinating

secondary thickening of stems

seeds, meristematic tissue

and roots, fruit development

(buds, root tips and

and dominance of the terminal

cambium), and developing

bud

fruits and flowers
Gibberellins are produced

Encourages stem growth and

by germinating seeds and

flowering whilst also having a

young stems
Cytokinins are produced in

role in breaking seed dormancy
Affects cell division and root

the growing roots, in

growth

developing seeds and
Ethylene

cambial tissue
Ethylene is produced in

Promotes the ripening of fruit

young growing tissues,
ageing leaves and ripening
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Abscisic

fruit
Abscisic acid is

Stimulates the closure of

Acid

synthesised by

stomata, inhibits shoot growth,

chloroplasts

induces seeds to synthesise
storage proteins, inhibits
gibberellins, and brings about
dormancy in a plant's buds and
maintains dormancy in its seeds

21. For each hormone select a commercial application and explain its role
in the manipulation of plant production.
a. Auxins:
i. Used to encourage the development of fruit at
favourable times.
ii. used extensively to promote root formation on stem and
leaf cuttings by gardeners, nurseries etc.
b. Gibberellins:
i. Used to cause flowering as well as stopping seed
dormancy.
ii. almost all seedless grapes are sprayed with gibberellins
to increase the size of the fruit and the distance between
fruits on the stems
c. Cytokinins:
i. Encourages growth and root development.
ii. used to promote lateral bud growth in flowering plants
d. Ethylene:
i. used to ripen bananas, honeydew melons and
tomatoes..
e. Abscisic Acid:
i. Used to close the stomata in order to retain moisture.
ii. Though it is usually too costly for mainstream
commercial use
22. Define – native pasture, natural pasture and improved pasture.
Native pasture:
o Indigenous to Australia, and therefore there before the arrival
o

of the British in 1788.
Adapted to the climatic conditions and soil environment which
is generally low in nitrogen and phosphorus whilst also being

o

drought resistant.
Poor palatability and lower digestibility, also showing low

o

response to fertiliser.
Includes wallaby grass, kangaroo grass, Mitchell grass and
saltbush.

Natural Pasture:
o

Consists of native and introduced species that have been
naturalised.
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o

May not have been deliberately sown, having invaded and
grown in an area for a long time and become naturalised,

o

growing as if they are natives.
Includes paspalum, kikuyu, plain’s grass and subterranean
clover.

Improved Pasture:
o

Contain species that have the capacity to produce large
amounts of palatable, digestible feed for livestock over a much

o
o
o

longer period than native pastures.
Increases carrying capacity of the land.
Introduced to Australia.
Require soil that is more fertile, so require fertilisers to supply

o

phosphorus and legumes to supply nitrogen to ensure success.
Includes phalaris, ryegrass, cocksfoot, white clover and
subterranean clover.

23. Identify native and introduced pasture species and describe their role
in pasture production systems (and animal production systems).
ROLES OF PASTURE IN GENERAL
a. Animal production – feed for grazing animals
b. Soil improvement – organic matter --> improved soil structure,
aeration, drainage, water & mineral capacity, legumes -->
nitrogen
c. Erosion control – reduce impact of raindrops, slow water
running across surface, roots
d. Weed control – competition for weeds, reducing weed growth
SPECIFICALLY
o Native kangaroo grass provides feed.
o Introduced clover provides nitrogen.
24. Explain the significance of a diverse pasture mix.
a. A diverse pasture mix will mean that different species will peak
at different times (summer – kikuyu; winter – ryegrass).
Meaning that it can be a productive and practical solution to
any feed gaps e.g. the winter feed gap
o Kikuyu & lucerne= summer, autumn, and spring growing
o Perennial ryegrass and white clover= autumn, winter
and spring growing
o Paspalum= summer and autumn growing
b. Legumes will stimulate growth around it, and are also a good
protein source.
c. Pasture should be grazed regularly so there are new shoots
(which are the most nutritious).
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Constraints on Plant Production
25. Describe how the following environmental factors affect plant growth,
development and production:
a. Light: Required for photosynthesis.
b. Temperature: Influences the different phases as well as water
release. High temperatures cause wilting. Low temperatures
can cause dormancy, reduce yield, and can kill the plant.
c. Available moisture: Not enough moisture can result in wilt,
whilst too much moisture encourages rot.
d. Oxygen/Carbon Dioxide ratios: Carbon Dioxide is needed for
photosynthesis whilst Oxygen is required for respiration.
e. Wind: Too much wind can result in the plant being uprooted.
f.

However, some wind is required for pollination between plants.
Biotic factors e.g. microorganisms (pest and disease),
genetics: Pests/diseases can reduce production, whilst some
micro-organisms like rhizobia can increase production. Genetics
also play a part.

26. Describe the major components of interference in plant communities:
a. Plant competition
o What happens when a plant/plants is a community
successfully compete for and thus deplete the
environment of vital resources, denying them to
competitors
o Resources could be Mineral nutrients, water, space,
sunlight, carbon dioxide, but most competition takes
place for water, nutrients and light
a. Interspecific plant competition is where
different plants compete over the same
nutrients, e.g. weeds,
b. Intra-specific plant competition is where plants
of the same species compete over the same
b. Allelopathy:

nutrients [planting density].

12 | P a g e

o Where a plant affects the growth of other plants directly
through the release of chemicals, e.g. eucalyptus,
thornapple.
o Does not have to be harmful.
o E.g. The weed thornapple produces chemicals that
adversely affect the germination and growth of wheat
seeds
c. Environmental modification plants:
o Differences in growth habit and morphology of plants
may result in one species modifying the micro climate of
another so that growth and production is reduced
o Large leaves of tall plants can shade smaller plants,
reducing the light for photosynthesis and reducing
growth
o Plant plasticity is the ability of plants to modify their size
in order to adapt to environmental stress.
o e.g. Paterson’s curse rosette horizon shades other plans
in close proximity (shading -> lower temp -> humidity
-> fungi, less soil water)
d. Plants acting as alternative hosts:
o Whilst the field may be empty, the pest may still survive
in another host so that it can reinfest the crop when it
gets replanted in the same field.
o E.g. Weed plants growing near a vegetable crop can be
infected with a virus and infested with aphids
27. Investigate how farmers manage plant competition through planting
density and weed control strategies.
o Weed control can be done by covering them with material such
as wood chips, ripping the soil to remove the weeds before
planting, or over-planting, where the plants shade out and out
compete the weeds.
Management- PLANTING DENSITY
- Plant competition can be reduced/increased with changes in
-

planting density to give more/less nutrients per plant.
The density of plants will affect the yield/hectare
With increasing plant density the vegetative yield per hectare
(leaves and stems) increases to a certain maximum level. After
that any further increase in plant density down not result in any
further vegetative yield increase

-

Also, the reproductive yield per hectare, that is, the material
that is harvested from the reproductive parts of the plant such
13 | P a g e

as grain and seed, increases with increasing plant density until
a maximum is reached. Further increases in plant density then
result in a decrease in reproductive yield per hectare

28. Define the term ‘weed’.
Weed: A wild plant growing where it is not wanted and has a
detrimental effect on either cultivated plants or the environment.
•Certain plants are considered to be weeds because :
- They compete with crop plants for resources (water, light,
-

nutrients)
They cause damage directly to humans and livestock
They are poisonous
They have allelopathic effects on other plants
They harbour pests and diseases
They damage and contaminate farm products, reducing their
value

29. Investigate three common weeds (of the area) and describe a variety
of control methods including physical, chemical and biological.
Three common weeds are fireweed, scotch thistle and ryegrass.
a. Physical control methods include hand weeding and mowing.
b. Chemical control methods include weedicide/herbicide.
c. Biological control methods include getting animals to
consume them. Usually done by governments as biological
controls may have no effect on a farmer's farm but may benefit
a neighbour's [high risk of failure].
d. Cultural control methods include choosing more competitive


crops and using fertiliser at specific times.
Fireweed
- Invasive plant, quickly colonising quickly colonising heavily grazed, or
neglected pastures, and cultivated, or disturbed, land during the
-

autumn to spring period.
Competes with existing pasture plants for light, moisture and soil

-

nutrients (esp. P and N)
Sometimes poisonous to livestock (esp. cattle and horses)
It is vital that any control method is carried out before flowering to
reduce seed production. Here are some control methods:
o Physical
 Regular slashing,
 Manually by hand
o Chemical
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Bromoxynil (sold as Bromocide 300, and Buctril 200).
The herbicide should be applied on young plants before
flowering. After flowering more chemicals are required

o
o

and it is less effective
Biological
 Goats
Cultural
 Improving pastures to increase competition against
weed is also important for on-going control Neutral soil is
not desired by the plant. It likes acidic conditions. So re-



mineralise soil to be neutral
Paterson’s Curse (or Salvation Jane)
- Annual herb with distinctive blue flowers, and is highly destructive to
stock, reducing pasture productivity by outcompeting more valuable
and nutritious plants, degrades natural environment, highly
-

destructive to stock and can be an allergen to some people
Once damage occurs in livestock, the effects are irreversible and
cannot be treated
 Effective grazing management
o Physical
 Slashing and hand weeding
o Chemical
 Using herbicides
o Biological
o Cultural
 Don't move stock from infested to clean areas, and
quarantine stock before moving them into clean


areas.
Buy in hay or grain known to be free of weed seeds.
If hay or grain is known to be contaminated, feed it
out in areas that can be easily monitored, and treat

new infestation before seed set

Kikuyu
- Perennial ground-hugging grass which spreads by runners
- It invades garden beds
o Physical
 Digging it out (time consuming)
o Chemical
 Using chemical glyphosate (Roundup
o Biological
o Cultural
30. Research and investigate using secondary sources the complex
interaction between the disease/pest organisms, the host and the
environment.
a. Existence of a disease caused by a biotic agent requires
interaction of a susceptible host, virulent pathogen, and a
favourable environment.
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b. Plant diseases are prevented upon elimination of any one of
three components:
- Pathogen: microorganisms that cause disease such as
-

fungi, bacteria, viruses and nematodes.
Susceptible host: has genetic makeup that allows
development of a particular disease. Genetic defence is
called disease resistance, which can be physical or
chemical. To be infected, host plant must be at a stage of
development where it is susceptible and the pathogen be at

-

a stage ready to infect.
Environmental conditions: certain environmental
conditions must exist for disease pathogens to cause
infection which must continue for a critical period of time
while pathogen invades host. Factors include moisture,
temperature, wind, sunlight, nutrition, and water quality.

-

Managing Plant Production
31. Explain how farmers can manage plant production systems to
overcome environmental constraints such as:
a. Climate (incl. rainfall, temperature and wind): usually
overcome with greenhouses, which can be air conditioned and
are sheltered from outside conditions.
b. Soils: can be managed by using special mixes (e.g. potting
mix, seedling mix) and by using fertilisers such as NPK.
c. Topography: can be manipulated, with low points being used
as dams, and plants being planted on slopes so the rainwater
will water more plants.
d. Weeds: can be controlled with herbicide.
e. Pests and disease: can be controlled by physical means (e.g.
fences, crop rotation), biological means (e.g. introducing
predators like spiders), and biological means (e.g. introducing
fungus that kills pests, planting resistant crops.)
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32. Explain management practices that overcome limiting factors, e.g.
hilling, sowing rate, irrigation, fertilizers, correct species selection and
pest and disease controls.
Limiting factors such as the nutrients in the soil, rainfall, temperature,
wind and pests/disease can all be controlled using different
management practices.
a. Hilling: Improves drainage and prevents access to the
potatoes for potato moths.
b. Sowing Rate: Different sowing rates will result in different
yields. Larger densities will crowd out weeds whilst also
increasing the chance of disease.
c. Irrigation: Supplements rainfall to ensure the plants have
sufficient water to photosynthesise well.
d. Fertilisers: Improves the nutrition in the soil, necessary to
keep the plant healthy. The increase in pH is countered by
adding lime.
e. Correct Species Selection: Selecting the right crop for the
best growth in the conditions (e.g. don’t grow a cactus in
f.

England).
Pest and disease control: Required to stop pests/diseases
reducing the growth of the plant, which will eventually affect
the yield and quality.

33. Describe the interaction of genotype with the environment.

P=G+E
P = Phenotype of the crop (resulting appearance/yield).
G = Genotype of the crop (genetic makeup, e.g. resistance to disease,
adaptation to climate, potential size, etc.).
E = Environment (including mineral nutrients, moisture, soil pH, and
temperature).
34. Explain that the genetic makeup of a plant will determine its suitability
to a particular environment.
 The genetic makeup of a plant determines how it will grow and
different requirements such as water or nutrient needs. The
difference in these characteristics means that plants with
different genetic makeups will be suitable to different


environments.
For example, C4 plants (e.g. Mangoes) suit the tropics, C3
plants (oranges) suit temperate zones

35. Outline the aims of plant selection and breeding.
The aim of plant selection and breeding is to maximise the yield and
quality of a crop, minimise the maintenance of a crop, increase
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resistance to plants and diseases and to obtain desirable attributes for
a crop.
36. State the quantitative characteristics that can be measured in plants.
Quantitative characteristics that can be measured in plants include
crop yield, height (barley), cob size (maize), nutritional content and
colour.
37. Explain how plant breeding is used to develop new plant varieties to
improve product quality, yield and environmental adaptation.
Plant breeding is used to give plants certain desirable traits of another
plant. This is done through deliberately cross-pollinating plants or
done in a laboratory in order to obtain a new plant variety.
38. Outline plant breeding systems and their genetic basis to improve
plant quality and production and explain the methods used in plant
breeding including:
Breeding Systems: Mating or breeding systems can be classified as:
a. Random- Selected animals are mated at random without regard
to their relationship
b. Inbreeding- Mating of close relatives and produces a uniform
line of animals. But can bring together undesirable genes such
as dwarfism in cattle
c. Line breeding- based on a single common ancestor (sire/dam)
used over several generations of mating. A high degree of
uniformity of type and production is maintained as well as
valuable traits of an animal being passed down several
generations
d. Crossbreeding- mating of unrelated animals of different breeds.
New genes are brought into the flock/herd, and crossbred


progeny (or hybrids) are usually more vigorous than parents.
Selective breeding (lucerne varieties, wheat for protein and
disease resistance).
Selective breeding is where only plants with the desired traits



are bred with other plants with desirable traits.
Hybridisation (sweet corn).
o Hybridisation is where plants of different stock are bred
together, with the result being a hybrid. It is possible to breed
o

for 10 generations to create a pure breed.
Individual inbred lines are crossed with each other, and the

o

performances of the F1 offspring are tested.
The F1 offspring show heterosis or hybrid vigour, where the
performance of the F1 offspring is superior to that of their

o

parents and even of the open-pollinated varieties
The cross between the individual inbred lines that produces the
best F1 offspring performance makes up the new variety
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o

To produce commercial seed of this new variety, the two parent
inbred lines must be crossed. This is done on a fairly large
scale, with the female and male inbred lines being planted in

o

alternate rows
The female line is rendered male-infertile by mechanically
detasselling (cutting off the tassels), cytoplasmic male sterility
(a gene that makes the pollen infertile) or treatment with a
male gametocide (chemical that kills the pollen). Crossing



occurs as pollen is then available from the nearby male parent
Genetic engineering (BT cotton).
o Genes are inserted, modified or removed from plants so that
they will grow differently, including disease resistance and
o

yield.
It provides the possibility of making rapid genetic gains that

would take years with conventional breeding programs.
39. Interpret an agricultural plant chemical (pesticide) label and relate it
to safe practice and correct usage.
Read it.
Safety practices include wearing personal protective equipment (PPE),
taking care not to spill any, avoiding spray drift, only mixing up
however much is required, cleaning up afterwards, and disposing of it
safely.
41. Outline the following control methods available to farmers:
a. Eradication: Rids the soil of pathogens and pests through the
use of soil sterilisation, pasteurisation and fumigation using
heat or chemicals.
b. Quarantine: Exclusion zones keep out the pest (e.g.
quarantine border control for Mad Cow).
c. Management Control: Relies on disrupting the life cycles of
pests and diseases through land fallowing (ploughing the land
before planting and after cultivating so weeds are destroyed),
disease free planting material, crop rotation, and companion
planting (planting different crops next to each other to make it
less attractive).
d. Genetic Research using secondary sources: Genetically pest
resistant crops may produce certain toxins that are harmful to
pests (e.g. BT cotton to the boll worm).
e. Biological: The use of natural enemies of the pests and
f.

biologically interfering with the way they breed.
Induced Sterility: Overwhelming amounts of sterile insects

are released which compete for mates but cannot reproduce.
g. Pheromones: Synthesised sex hormones are used to disrupt
the reproductive cycle of pets.
h. Chemicals: The use of chemicals and pesticides to kill or
disrupt the reproduction of pests.
42. Define Integrated Pest Management (IPM) in plant systems.
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Integrated Pest Management (IPM) is the coordinated use of pest and
environmental information with available pest control methods to limit
pest damage through the most economical means and with the least
possible hazard to people, property, and the environment.

43. Research using secondary sources and integrated pest management
program for a plant production system.
a. Biological Control: Using other living organisms to control
pests. Usually with predators (spiders, ladybirds, etc.),
parasitises (bacteria), and pathogens.
b. Cultural Control: Modifying the environment to reduce the
prevalence of unwanted pests. Includes crop rotation,
intercropping (mixing crops to reduce attractiveness to pests),
managed application of water/fertiliser (some pests don’t like
water), and sanitation (remove old crops to remove pests that
may still be surviving there).
c. Physical Control: Getting rid of pests by removing, attacking
or setting up barriers to them. Includes nets over crops to keep
out birds, fly traps to kill fruit flies, temperature to kill larvae
inside produce, and fire to kill everything in an area.
d. Chemical Control: The use of chemicals to kill pests. Used
only when there’s too many pests to easily control. Sparingly
used as these can kill other insects that may be killing the
pests. Also develops resistance (basically a last resort option in
IPM).
Potato Leaf Roll Virus
Aphid borne disease- infected plants have smaller tubers and decreased
yield from 50% to 100%


Spring/early summer, may recommence in autumn



Diagnosis may be hard esp. when growing conditions are optimum



Primary Infection: Uppermost leaflets become light green, slightly
rolled and a little tougher in texture. The top growth appears more
erect than usual



Secondary Infection: More serious. If used as a seed, infection
becomes more evident in resulting crop (infections late in season may
have no symptoms). Rolling may extend to the mid and upper leaves.



Economic losses occur when the level of infection exceed 10% to 15%

20 | P a g e



Once a plant is infected, the aphid usually remains so until it dies. IPM
Programme:
i

Cultural/managerial: State legislation, allowing action to be
taken against a grower who disadvantages neighbouring crops
by allowing an excess of plants to be infected with leaf roll
without practising any control

i

Seed Protection:


Cool storage



o

at 4 C gives
the best
protection

inspection


tubers


If not possible,
store tubers in
closed



secure and
hygienic
conditions
i

Using certified
seeds only



Weed control



Practice

sheds/bins/ba
gs under

Aphid
avoidance

against
infestation of

Regular

hygiene


Rotate crops



Destroy crop
residues

Chemical:


Seeds stored outside/exposed can be protected by
monthly spraying with an appropriate systemic
insecticide from the start of sprouting i.e. organic
phosphate such as demeton-S-methyl



Granular systemic insecticide e.g. Disyston at planting
(effective for 4-6 wks)

i

Physical:


Check



regularly for
sprouting and
aphids in
seeds

Eliminate selfsown tots



Rouge in early
growing period
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44. Evaluate an IPM program (including ability to decrease problems

associated with chemical use), naming the target organism and the
plant host.


In general:



Advanta 
Disadvantages
ges
- Slower development of
- Management is time consuming and
resistance to pesticides.
laborious.
- Reduced risk to operators. - More complex, requiring intricate
- Reduced contamination of
knowledge of the complex interactions.
food and environment.
- May be difficult to implement.
- Reduced dependence on
chemicals.

45. Explain the problems of pesticide and chemical resistance in target
organisms.


As pesticides and chemicals are used, most of the target
organisms will be killed. However, a few may be
resistant to the chemical and will pass on their resistant
genes to future generations, resulting in a population of
organisms resistant to the chemical.



46. Outline IPM’s ability to reduce the problems of pesticides and chemical
resistance in target organisms.
 Because less chemicals/pesticides are used, resistances
in the local population of target organisms are never
developed in the first place. Instead, the pests are killed
by other means that resistances cannot be developed
for.






UNIT 2: EXPERIMENTAL
ANALYSIS AND RESEARCH


1. Design and conduct a simple plant or animal trial using appropriate

methodology.
2. Outline the role of:
o A Control: The benchmark/standard against which the
o
o
o

performance of other treatments is measured.
Randomization: Eliminates bias.
Replication: Increases the reliability of results.
Standardisation: To ensure that the only variable being

changed is the one that is being tested.

3. Analyse and interpret agricultural data by:
a. Mean:

∑d
n

where d is the values and n is the number of

values.
b. Standard Deviation:

√

∑ (x−a)2
n

where ‘x’ is the values, ‘a’

is the average, and ‘n’ is the number of values.
c. Significance [standard error]:


√
-

2

2

( sample standard deviation ) ( sample standard deviation )
+
..
n
n

When the difference between the means is more than twice
the standard error, the results are significant.


1. Outline the impact of research on agricultural production systems.
a. BT Cotton (added BT toxin harmful to many pests):
- Genetic resistance to pests.
- Reduces use of pesticides, and therefore reducing cost.
- Improves yield and margin of profit.
- Provides opportunities to grow cotton in infested areas.
- Reduces environmental pollution and health hazards
associated with insecticides.
b. Transgenic Animals (genetically modified):
- Allows larger herds with specific traits.
- Can improve the quality of the livestock genetically.
- Introduction of disease resistance.






UNIT 3: ANIMAL PRODUCTION
Animal Nutrition

1. Describe the structure and function of the organs in the ruminant and
monogastric digestive systems.
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2. Compare the similarities and differences in the physiology of ruminant
and monogastric digestion.


Simil



Differences



In ruminant animals, they have four stomachs



Crop and gizzard are unique to the fowl



Monogastrics digest everything in the stomach. Ruminants, however,

ariti
es


All have true
stomachs (gastric
juices are secreted)



Mouth, oesophagus,

use rumen and microbes

liver, pancreas, gall
bladder, small



intestine and large

In monogastrics, digestion depends on the activity of enzymes
produced by their digestive glands. In ruminants, the rumen contains

intestine have similar

a large population of bacteria, protozoa and anaerobic fungi, which is

functions to

responsible for much of the digestion in the food

monogastrics





Ruminants ruminate (OF COURSE!). Break down carbohydrates into
fatty acids, protein synthesis, vitamin B synthesis, and digest
cellulose.



In monogastrics, food is broken down into simple substances including
monosaccharides, amino acids, glycerol and fatty acids.



o

Ruminants Only:

-

Ability to digest cellulose and lignin with the help of microorganisms, and therefore the ability to digest grass and

o

cellulose.
- Capable of synthesising essential amino acids.
- Can make vitamin B when not in the diet.
Similarities:
- Oesophagus, caecum and small/large intestines.
- Presence of a ‘true stomach’ that uses gastric juices.


3. Describe the relationship between the ruminant and rumen microbes.
 Ruminant animals provide food and a warm home for


millions of microbes in the rumen.
Rumen microbes enable the animal to digest cellulose,
synthesise essential amino acids, make vitamin B when
not present, and upgrade/downgrade the protein in the
feed.



4. Relate the physiology of the ruminant digestive systems to the dietary
requirements.
- Rumen microbes mean that the diet cannot be suddenly changed,
or else the pH change will kill the microbes (acidosis).
The diet cannot have too much legumes as it increases the amount

-

of gas in the rumen, causing it to swell up and kill the animal
-

(bloat).
Diet must have cellulose and lignin like roughage or low quality

-

protein (e.g. urea) or else the microorganisms will starve and die.
Essential amino acids and vitamin B do not need to be added as

the microorganisms themselves are able to synthesise them.

5. Compare the food conversion ratios of ruminant and monogastric
animals.


Ruminant animals need more feed than monogastrics.
Actual numbers not required.














Broilers Pigs

Sheep

Cattle









2-3:1

5:1

10:1

15-20:1

6. Describe the nutritional
requirements of ruminant

animals.
a. People of pasture/hay because it is a cheap source, it balky and
ruminants can digester easily because ruminants can digest
cellulose and lignin
b. Fibrous material such as pasture and hay also provide a perfect
environment for rumen microbes to live.
c. Non-protein feed can be used to synthesise essential amino
acids

d. Do not need prepared diets with high quality ingredients, unlike
o

monogastrics.
Water
 It helps transport nutrients and in the elimination of


o

waste products and regulate its body temperature
Animals obtain water mainly through drinking, but also

in solid food.
Carbohydrates
 Carbohydrates include sugars, starch and cellulose. They


are composed of carbon, hydrogen and oxygen.
An animal uses carbohydrates to provide it with energy.
This energy is used to maintain the working of organs, to
regulate body temperature, and to enable the animal to


o

move about.
Grains such as maize, sorghum, oats, wheat, barley are

a concentrated source of carbohydrates
Proteins
 Proteins contain carbon, hydrogen, oxygen, nitrogen and
sometimes sulphur. Proteins are formed from smaller


molecules called amino acids.
Proteins are used to make muscle, tissue, wool, and hair.
They are especially important for growing animals,



pregnant animals and for milk production.
Protein can be obtained from plant or animal sources.
Protein concentrates, such as meatmeal (60%) and
fishmeal (63%), can be fed as a supplement to animals

o

Fats




whose diets are low in protein.
Fats contain carbon, hydrogen and oxygen, and are used
as a source of energy.
Beef tallow, plants, and seeds (e.g. oilseeds) contain fats
There are three essential fatty acids- linoleic, linolenic,
and arachidonic. Fatty acids regulate body metabolism.




Deficiency in fat may cause skin problems
Fats can be classified as saturated or unsaturated.
Saturated fats have no double bonds in their structure.
E.g. the fat in beef, and lamb. Unsaturated fats have one
or more double bonds between carbon atoms. E.g. fish



and vegetable oils.
Some fat is desirable in the diet of all animals. Too much
fat in the diet causes an excess of fat on the animal. It
causes the fat of the animal to be soft and oily rather




than firm.
Vitamins
Vitamins are required in small amounts for normal
growth and maintenance of animal life, and perform a
wide range of metabolic functions.



They can be classified as fat soluble e.g. Vit A, D, E, and




K or water soluble e.g. Vit B and C soluble.
These are the types of vitamins:
Vitamin A-. It is essential for the health of the eyes and
for protection of the mucous membranes. Animals will
obtain vitA if they eat enough green plants. Deficiency in
vitA, can result in night blindness, and a poor resistance
to infection. It can be corrected by feeding animals’



carrots, fish oil, or green feed.
Vitamin D-made from sunlight on the skin. It is needed
for proper formation of bone tissue. Without vitD, the
bones of animals become deformed, and young animals

o



can develop rickets.
Vitamin B- for carbohydrate metabolism, hydrogen



transport, protein metabolism, antibody production
Vitamin E- prevents damage occurring to cell



membranes and can come from cereal grains
Vitamin K- involved in blood clotting and comes from

leafy plant, fishmeal, egg yolk.
Minerals
 Chemical substances needed by all animals for
satisfactory growth and development can be divided into
2 groups. The MAJOR MINERALS (calcium, phosphorus,
potassium, sodium, chlorine, sulfur and magnesium) are
present in the body in large amounts, and are required


as a relatively high proportion of the diet.
The trace minerals (iron, zinc, copper, manganese,
iodine, cobalt, molybdenum, selenium, and chromium)




are present in very small amounts in the body.
These are discussion of some of these minerals:
Calcium- Assists in the transmission of nerve impulses,
the contraction of muscle fibres, and bone formation.
Deficiency can cause inadequate bone formation,



rickets, and milk fever.
Phosphorus- important role in carbohydrate metabolism
and required for bone formation. Phosphorus deficiency
can cause rickets like calcium deficiency, and pica



(depraved appetite).
Sodium- Most of the sodium in the animal body is
present in the soft tissues and body fluids. Sodium is
concerned with the acid base balance and osmotic
regulation of body fluids. Deficiency can cause digestive



problems and retards growth
Iron- Iron is essential to the structure of haemoglobin
(the pigment of red blood cells) and many enzymes. Iron
deficiency results in anaemia.


7. Construct a diagram to illustrate the energy losses associated with

digestion and metabolism in animals.
 It is difficult to available energy available energy
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8. Design and explain a ration to meet the nutritional requirements of a

selected animal for a particular stage in production.
 Their feed has to be balanced between hay (roughage)
and some concentrate (such as high quality grains,
o

o

sorghum, etc.).
Meat Bird Starter:
- 24% Protein
- 2900 Kcal/kg
- 6% Fat
- 7% Fibre
- 0.3% Salt
The diet of an animal is a general description of the types of
feed eaten by the animal, whereas the ration includes
quantitative measures of the feeds being eaten- Diet may be
barley and grain BUT rations are 1 kg barley and 0.5 grain!

o

Feed ingredients are classified as either concentrates or
roughage.

o

Diets of pigs and poultry are normally made up of concentrates,
and diets of cattle and sheep are based on roughages, mainly
pasture.

o

The following factors should be considered when formulating a
ration:


the age of the animal- young animals that are growing
quickly will have greater nutritional requirements



climate and weather- cold conditions increase an
animal’s food requirements because more heat must be
produced to keep the animal warm



disease or stress- disease can reduce an animal’s food
intake and stress (e.g. bullying) will increase its energy
needs



the level of production- an animal that is producing meat
or milk will need more feed than an animal that is
maintaining its own body weight



the cost and nutritional level of the food- cost/tonne of
feed and the metabolisable energy content of the feed
must be considered

o

Rations can be formulated using computers. All rations should
be palatable, or attractive, to the animal

o

Palatability is judged by the senses of taste, smell and vision.
Molasses is often used as a feed ingredient to increase
palatability and stimulate intake.

o

The ration should contain a balance of nutrients- small
quantities of mineral salts and vitamins are often added to give
the correct balance of nutrients

o

The mixture is often pelleted to prevent the animal selecting
particular foods within the mix, and to overcome the problem of
dust. Pellets are also easy to store and transport

o

Food Conversion Ratio (FCR), or feed conversion efficiency
(FCE) is used to calculate the animal’s efficiency in gaining
weight from the food eaten. The lower the FCR, the better.


9. Use nutritional data to determine the suitability of animal feeds in
terms of energy and protein requirements of a particular production
stages for one monogastric and one ruminant.
a. Energy:
- Maintenance (for basic body functions).
- Production (production of meat, milk, eggs, etc.).
- Growth (growth of bone and muscle).

-

Reproduction (the birth of a calf or the production of an

egg).
- Activity (for muscle movement).
b. Protein:
- Material that makes up muscle, skin, and most of the bodies
-

of animals.
Needed for the production of meat, milk, and eggs.
Made up of amino acids that must be present in

-

monogastric diet.
Not necessary in ruminant diet as they are synthesised by
bacteria.

o

o Animal Growth and Development

10. Compare the proportions of bone, muscle and fat at various stages of
development in an animal and relate it to consumer needs.
a. Growth Curves:
No fat-australian

Japan market,

market

marbling

Veal

o
b. Post-natal growth:
- Growth that occurs after birth.
- At birth, the animal has a relatively large head, long legs, small
-

body and small hindquarters.
Essential organs that are needed for maintenance of life
develop early and are well developed at birth, although have a

-

slower growth rate.
Other organs are late developing.
Carcasses of young animals contain a lot of bone, intestines

-

and other viscera (waste).
The body regions also change in proportions, with the body
increasing the depth relative to length, the head and legs
becoming shorter relative to the body, and lastly the loin region
growing to full size.

o
c.
-

Factors affecting growth after birth:
The younger there are, the lower the birth rate.
The larger the dam, the heavier the offspring.
The younger the dam is, the smaller the young. As the dam
matures, she produces heavier offspring, and at the end of her

-

reproductive life, she again produces lighter offspring.
With single births, males are usually larger, but with multiple

-

births, the males and females are a similar size.
Nutrition at the time of mating may affect the number of ova
released, and low levels of nutrition in late pregnancy may lead
to smaller birth weights, affecting their survival, whilst
overfeeding may result in oversized young, resulting in a

difficult birth.
d. Permanent stunting and compensatory growth:
- If there is prolonged weight loss or the amount of weight loss is
-

great, permanent stunting of growth may occur.
If starving occurs early in an animal’s life, it may be stunted

-

permanently, although older animals may recover.
An animal without adequate nutrition, bone growth may
continue at the expense of muscle and fat, leading to the
development of an animal with long legs, large head, and a

-

small body.
Compensatory growth is where the animal shows accelerated
growth following periods of mild nutritional restriction (e.g.

drought).
e. Body composition:
- Intestines are used for making casings for small goods, surgical
-

sutures, and strings for musical instruments.
Hides are used in the production of leather goods.
Horns and hoofs are used as sources of protein.
Pancreas, adrenal and pituitary glands are used in the

f.
-

manufacture of drugs and hormones.
Carcass components:
Most valuable part of the body is the carcass, which is what
remains of the animal’s body after the head, feet, hide, tail and
all the viscera except the kidneys are removed.

-

A carcass contains muscle, bone and fat, with an ideal carcass
containing a maximum amount of muscle, an optimum amount

of fat, and a minimal amount of bone.
g. Factors affecting carcass composition:
- Breed – dairy cattle are usually leaner.
- Sex – females are usually fatter than castrated males which are
-

fatter than entire males.
Nutrition – if growth is restricted by providing inadequate feed,
fast is the tissue most affected, followed by muscle, whilst bone

is relatively unaffected.
o
11. Evaluate management techniques available to farmers to manipulate
growth and development.
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o Animal Reproduction and Genetics
12. Describe how hormones (chemical substance excreted by glands
directly into bloodstream to control bodily functions) regulate
reproduction and behaviours in animals:
a.
o

Hor
mone

o

Testo
sterone

o

o

P

o

Purpose

roduce
d
o

Te

-

Development and maintenance of the sexual

M

-

organs and accessory glands.
The later stages of sperm production.
Regular libido.-Sexual drive
(Promotes aggressive behaviour)
Stimulation of the oestrus or heat so that the

-

female will accept the male.
Promotes growth of uterus, enlargement of

stes

Oestr

o

ogen

aturing
Follicles

vulva, and secretion of mucus from the
-

cervix.
Promotion of the development of ducts and
tissues in the mammary gland.

o

Proge
sterone

o

C

orpus
Luteum

o
-

Maintenance of pregnancy.
Stimulation of development of the wall of the

-

uterus.
Inhibits the production of FSH to stop oestrus
and ovulation.

o

Prost
aglandin
o

o

Ut

erus

o
-

Causes uterine contraction.
If the fertilised egg does not implant into the
wall of the uterus the uterine wall will release
prostaglandin, which makes corpus luteum
regress, causing less progesterone to be
produced, and stimulating the production of

o

Follicl
e

Stimulating
Hormone

o
tuitary
Gland

Pi

-

FSH.
Induces oestrus cycle and ovulation.
Used to ensure that all cars are born at the

-

same time
Stimulates follicular growth and

-

development.
Stimulates the production of spermatozoa in
the testes.

o

o

(FSH)
Lutei

o

nizing

tuitary

Hormone
(LH)

Gland

Pi

-

In females, it acts upon mature follicles,
causing it to rupture and develop onto corpus

-

luteum.
In males, it stimulates the production of
testosterone.

o
o
b. Explain the interaction between hormones in an animal oestrus
1.
2.
3.
4.
5.
6.

cycle.
Anterior Pituitary Gland induces the release of FSH.
Growing follicle in the ovary produces oestrogen.
Oestrogen acts on APG to minimise FSH and increase LH.
LH causes the follicle to rupture and egg to be shed.
Corpus Luteum produces progesterone.
This causes the APG to produce prolactin, which helps maintain

production of progesterone.
7. When pregnancy does not occur, Prostaglandin will be released,
causing the CL to shrink and regress, leading to a progesterone
drop, resulting in more FSH to be released. Cycle starts again.
o

o
13. Identify the factors that limit fertility of farm animals including:
a. Genetics: May be infertile, different breeds may be more
fertile, and probability of twins.

b. Environment: The daylight can stimulate animals to go into
heat - evolutionary so that the young are born at a time where
they have the best chance of survival. E.g. high-temperature
results in high embryonic mortality and abnormal sperm
c. Pests and diseases: May stop sperm/egg production, may
cause abortion, and may reduce the health of the foetus,
reducing its chance of survival.
d. Management: Can control the different factors by having a
suitable vaccination program, a worm control program,
selecting animals to breed based upon their ability to produce
offspring, ensuring the correct proportion of males to females,
selecting animals for the environment, providing correct
nutrition, and selecting paddocks that minimise the detrimental
environmental factors for newborns.
e. Nutrition: Poor nutrition may cause irregular cycles in females,
reduced ovulation, weak offspring, or reduced twinning, whilst
in males, poor nutrition may reduce sperm quantity and quality.
However, should there be too much nutrition, the pregnant
animal may suffer complications during birth and may die.
o
14. Evaluate management techniques available to farmers to manipulate
reproduction in farm animals including:
o

Management

Technique
Artificial Insemination
o
An instrument is used

o
o

o
-

to deposit semen in the
female reproductive tract with

-

the aim of achieving
pregnancy.
o
AI can be very effective

o

-

tool and manipulating
reproduction by cutting costs
of keeping bulls and providing

-

opportunity of using bulls from
all over the world

Multiple Ovulation
o
The use of Pregnant

-

Mare Serum to induce multiple

-

o
o

o

ovulations
o
can be an effective tool

Advantages
Widespread use
of superior sires.
Accurate sire
selection.
Prevention of
venereal
diseases.
Introduction of
new bloodlines
from other
countries.
Allows for simple
cross breeding
without the
hassle of
keeping a
number of bulls.
Increases the
chance of
multiple births.
The chances of
pregnancy are
increased.

o

Disadvanta

ges
- Heat detection
and yarding
cows for
insemination
takes time.
- Poor technique
will reduce
fertility.
- Unhygienic
conditions can
spread disease.

-

Some
knowledge of
hoe the
reproductive
system works is
required.

as it increases profits by

-

increasing multiple births of
lambs and pregnancy in cattle

Flushing
o
Animals are fed a high
o

o

-

-

Same as
multiple
ovulation.

-

Allows the use of
superior sires
and dams.
Good quality ova
can be utilised
by many cows.
Embryos can be
sexed, with only
female embryos
implanted for
dairy cattle.
Each embryo
can be split of
multiple
offspring.

-

-

Reduces the
gene pool
because
everyone wants
to use the same
bull and dam.
Requires a high
level of
expertise.
Cost to pay for
good nutrition
and hormones.
Skill.

-

Makes it easier

-

Cost of

-

to breed cattle.
Cost savings

-

hormones.
Labour to give

quality diet before joining to
increase ovulation rate.
o
Embryo Transfer
o
Animals are given good

o

feed and hormone treatment

-

to induce multiple ovulation.
Ova are then artificially
inseminated before the

-

embryos being collected and

o

transferred
o
good manipulation

technique however requires a

-

high level of skill and is only
useful when the population of
a superior animal needs
o

increased.
Oestrus

Synchronization
o
Hormones are used to

o

-

-

(vets don’t have

manipulate the oestrus cycles

to come multiple

so that they are synchronized.

times for each
-

pregnancy).
All cows can be
inseminated at

-

once
cows can be
bred out of

-

season
cows can be sold
as a lot as they
are the same
age

o

-

Cost of both
serum and
extra feed.
Labour to inject
serum.
Skill.
More feed of
higher quality is
required.

treatments to
-

each cow.
Large number
of births at
once

15. Discuss the use of breeding systems in animal production systems
including:
Breeding

o

System
Line Breeding
o
Line breeding

o
o

o
-

is where one side of

Advantages

o

Disadvantages

Uniformity of
shape and size
passing on of
desirable traits

-

Small gene pool
meaning that they are
more susceptible to
diseases example
dwarfism sterility

Progeny shows
hybrid vigour
(heterosis) due to
loss of
homozygous
recessive genes
offspring
experience an
increase or
improved growth
rate.
Good traits from
both breeds are
combined

-

vigour only lasting one
generation
expensive
time-consuming as it
takes time to develop a
desirable offspring
expertise and
knowledge is required

the family is used for
breeding again and
again. E.g. bull
semen preserved
and used again and
again.
Crossbreedin

o

o

-

g
o
Cross

breeding is the
mating of different
breeds to promote

-

hybrid vigour.

-

-

-

16.
a. Line breeding:
o
Line breeding is where one side of the
family is used for breeding again and again.
E.g. bull semen preserved and used again and
again. Advantages are uniformity of shape and
size (easier to sell off as a group) and desirable
characteristics are retained across several
generations. Disadvantages are a smaller gene
pool (may cause genetic deformities). Meaning that they are
susceptible to diseases
b. Cross breeding:
o
Advantages are the offspring are always better than
either of their parents, and good characteristics of parents are
passed on to children. Disadvantages are the vigour only
lasting one generation, may be expensive and time consuming,
and expertise and knowledge is required to cross breed.

o
17. Outline the role of objective measurement and
heritability on the breeding programs on the
farms, using at least one specific industry
program as an example (EBVs in cattle,
genestar).
a. Makes breeding more predictable.
b. Provides a qualitative overview of the
animal’s genes which can be advantages
when selling sperm/ova.
c. Heritability is a measure of how much the genotype influences
the phenotype, with growth rate, milk yield, and feed
conversion efficiency highly heritable and fertility and calving
less heritable.
d. Beef Industry:
- Muscle Scores: Score made by a human assessor grading the
-

muscle content.
Fat Scores: Estimates of the fat covering an animal, being made

-

by a human assessor.
EBVs: Estimated genetic worth of an animal over traits such as
calving ease, fertility, and carcass properties, made over
several generations.

o Animal Pests and Diseases

18. Investigate the complex interaction involving the problem organism,
the host and the environment for one animal disease.

o
o

Micro-organisms cause disease by entering a host, multiplying
and leaving the host. For a particular host, infection depends

-

on:
Existence of a source of the pathogen.
Transfer of the pathogen.
Invasion of the host by the pathogen overcoming the host’s
barrier to infection.

-

Establishment of the pathogen within the host long enough for

o

it to cause the disease.
The extent of damage caused is determined by the growth of
the organism or the production of toxins or enzymes able to
decompose host tissue. The severity of the disease is also
influenced by the environment, with the disease not occurring if

o

the environment is not favourable.
Animals affected by the activities of micro-organisms show
various symptoms according to the particular interaction of
host, pathogen/parasite and environment, with all of them
necessary to cause the disease – should any no longer be
relevant (e.g. bad weather, resistant host, dead pathogen), the

o

disease will not occur.
Symptoms show the extent to which normal functions of the

o
-

host are disrupted.
Anaemia (lowered red blood cells which can lead to bottle jaw):
Barbers pole worms live in the abomasum of sheep, sucking
blood through the abomasum wall, before mating and laying
eggs which are carried out with the faeces onto the pasture.

-

[Host animal]
The eggs hatch and move out into the pasture, where they can

-

survive for up to 3 months if it is humid enough. [Environment]
Larvae are eaten whilst the sheep is grazing, starting the cycle

-

again. [Parasite]
Drench

o
o
o
19. Research and investigate using secondary sources an IPM program for
an animal production system.
o

Stomach Worms (e.g. barbers pole, nematode, flat) in Ruminant
Animals



Worms are the most important disease problem for Australian sheep in all
but the low rainfall pastoral areas. I.e. wherever there are sheep, there



are worms
Worms can reduce wool production and body growth, without causing



scouring, anaemia, or illthrift
In summary worm’s reduce the sheep farmer’s income by reducing lamb
and wool growth rates, reducing lambing and lamb weaning percentages,
increases the number of sheep deaths (particularly weaners), causing



costs for treatment (drenches and labour)
Losses can amount to several dollars per sheep



Most farms have a drenching program which aims to minimise pasture
contamination with roundworm eggs, so worm pick-up is low and



production losses are kept to an economic minimum
Scouring and ill thrift are often associated with worms but are very poor



indicators of worm levels
This is because there are many causes of scouring or ill thrift and even if
they are obvious, it is probably too late and major production losses have



occurred including death of sheep
Two ways to assess the number of worms in a mob of sheep:
faecal egg counts, total worm counts
o CONTROL METHODS
o Physical: Ensure feed is clean and water uncontaminated with
o

faeces, quarantine new arrivals, use clean and safe pastures.
Chemical: Drench (back line or oral). Alternating between

o

narrow and broad-spectrum to avoid resistance
Biological: Breed resistant breeds of animal and ensure good

o

nutrition for a stronger immune system.
Cultural: Crop rotation.

o
20. Evaluate an IPM program, naming the target organism and the animal
host.
a. Drenching: The use of chemical drench orally or as a backline
to kill pests.
o
o
o

Advantages
Drenching kills internal parasites.
Animals reach target weight faster

o
o
o

Disadvantages
Costly.
Labour intensive.

o

The worms may

because the worms are not taking
o

nutrients.
Animals are in overall better health and
do not develop diseases such as

o

anaemia and bottle jaw.
Kills dust efficiently and fast

develop resistance
o

to the drench.
Process of
drenching can

stress out animal
o
Only use drench when a count as above threshold
o
b. Paddock Rotation: Rotating the paddock on a periodic basis to
disrupt the life cycle of round worms.
o
o

Advantages
The lifecycle of roundworms is

o
o

Disadvantages
Labour intensive.

o

A lot of land

disrupted because the larvae are not
o

ingested by sheep.
Roundworms won’t develop resistance.

o

required.
A good option only if you have sufficient land and combined with IPM

o

c. use of resistant breed: some breeds have low worm count and
are genetically resistant
o
o

Advantages
No risk of resistance

o
o

Disadvantages
Cost of resistant

o

Cost of drench is minimal as you use

o

o
o

less
Saves labour
o
Good strategy provided that the resistant breed contains desirable

breed

characteristics and that the benefits outweigh the costs
o
o

IPM contains right amount of control and prevention without the
problem of chemical resistance meaning long-term sustainability

21. Interpret agricultural chemical labels as they relate to safe practice
o

o

and correct usage.
Just read it :/

o Animal Ethics, Welfare and Legal Issues


Illustrate how knowledge and understanding of animal’s physical and
behavioural characteristics can assist in the management of a
particular animal species.
o Physical:
- The eyes are on either side of the head (prey eye
configuration), allowing them panoramic vision (330 degrees),
with only 30 degrees in front with binocular vision and a 30
-

degree blind spot behind.
Slow to focus on objects on the side as two eyes are required to

-

judge distance.
Approach carefully as to not startle the animal and allow it to
turn, look at the handler, and focus, in addition also avoiding

-

approaching from the back as this may startle the animal.
Avoid moving cattle through areas with large contrasts in colour
such as shiny objects as the red-green colour blindness causes

-

them to baulk.
Noises such as barking dogs, whistles, whips, and high pitched

o
-

sounds may cause stress.
Behavioural:
The herd instinct means that cattle, being a prey species, feel
more comfortable within a herd, which means that isolating
individuals should be avoided as cattle can be dangerous when
stressed. If the cattle baulk, allow the leader time to recover

-

and continue before allowing the rest of the herd to follow.
Social orders are developed within herds, with weaker cattle
being picked on by more dominant ones, with butting and
pushing being signs of aggressing. The herd can be separated
into yarding groups, generally putting those of similar age
together, to limit the chance of individuals being injured or

-

stressed, which could affect production.
The flight zone of cattle is the point at which the animal starts
to move away when approached, varying with the animal’s
calmness and the handler. This can be manipulated by moving
in and out of the flight zone in order to move the cattle –
standing behind the shoulder will make the animal move
forward, whilst walking in the direction the cattle are facing will



make them move backward.
o
Discus the factors that should be considered when carrying out a
particular husbandry practice to reduce the negative welfare impacts
of the animals such as:
o Use of appropriate equipment:
o
Use the right equipment for the task – e.g. a knife for
castration and an elastrator for elastration. Disinfect and

ensure in good condition to reduce pain, stress and chance of
o

infection.
Skill of the operator:
o
The more skilled you are, the faster you can finish with

o

the least amount of stress to the animal with less pain.
Timing of the animal practice:
o
for example castration and must be done within six
months as that is the age for afterwards that must do the
procedure also during weather where are no flies and it is not

o

hot and dusty.
Management of the animals after completion of
practice:
o
Vaccinate before and after to ensure that the wound



does not get infected.
o
Discuss one ethical issue relevant to an animal production system
such as mulesing, live export, battery egg production, and the use of

o

farrowing crates.
Battery Cage Production
o Hens are housed in wire cages, varying from 550cm2 to
1,000cm2 per bird depending on the weight. The cages are
o

usually in sheds, with thousands of birds per shed.
The hens are fed with pellets and watered from nipples and

o

provided with no perches or nesting material.
The eggs are laid onto the floors of the cages and roll down to
the front for collection. Approximately 58% of the eggs
consumed in Australia are produced with the battery cage
system.

o
o

Advantages
Protection from predators and

weather.
o
Lower occurrences of illness

o
o

Disadvantages
Reduced social interaction

between birds.
o
Less space to roam.

(e.g. avian influenza), especially
manure borne diseases and
parasites.
o
Reduced need for veterinary

o

medications and intervention.

behaviours such as nesting and

o

Better protection from in-

Inability to display natural

dust-bathing.
o
Inability to perch, possibly

fighting and cannibalism as the

resulting in lower bone strength and

groups are small enough to

increased bone breakage during

establish a pecking order.
o
Costs of production are lower.
o

removal of hens.
o



Investigate animal welfare legislation for a specific farm animal and
discuss the implications of the legislation for the relevant production
system.
o Prevention of Cruelty to Animals Act 1979 (NSW) – Poultry:
- Adequate feed and water must be provided.
- Must be protected from the extreme s of elements.
- Ventilated sheds.
- Enough space to move.
- Keep them with other animals of their own species.
o Stock Diseases Act 1923:
- Animals must be vaccinated against common diseases.
- Restricted movement of diseased stock.
- Allows inspectors to enter the property.
o Stock Medicines Amendment Act 2004:
- Control the regulation, use and possession of stock medicine.
o Stock (Chemical Residue) Act 1975.
- Controls the slaughter of stock after they have been treated
-

o

with a chemical.
Withholding periods.

O UNIT 4: FARM PRODUCT STUDY
o The Farm as a Business
o
1. Outline the importance of farms in the wider agribusiness sector of the
o

Australian economy.
Farms are required for the various agribusiness sectors to run
functionally and profitably. These are the agribusiness sectors in

o
o
o
o
o
o
o
o
o
o
o
o

Australia:
•
Stock and station agents
•
Agricultural chemical companies
•
Feed companies
•
Veterinary services
•
Agricultural machinery companies
•
Consultants
•
Warehouses
•
Transport
•
Abattoirs
•
Sale
o Identify associated agricultural industries.
Associated agricultural industries include
 transport (trucks/drivers),
 manufacturing,
 mechanics,

stock and station agents (sells stock and property for









the farmer),
saleyards,
councils,
fuel,
butchers,
veterinarians,
scientists,
technicians,
government departments (dpi)

o
2. Describe a wide variety of farm business structures from the family
farm to the corporate enterprise.
a. Family Farm:
i. The family farm has remained the structural basis of
much of Australia’s farming since the last century
ii. 95% of farms in Australia are still family owned and
operated. They are typically run by members of one
family e.g. The Greens have owned and operated a 570
hectare farm on the Lachlan River for generations.
iii. The current position of family farms in Australia is still
significant, as they still generate most of the production
from Australian agriculture.
iv. The general aims for family farms are to:

o

Make enough money to provide a

reasonable standard of living
1. Maintain and improve the farm so that it will
continue to provide a reasonable living for the
o

next generation in the family
Typically owned by a family, they are capable of making

their own decisions or may join a cooperative. Family members
usually work permanently or casually. Usually a more
environmental focus than corporate enterprises.
b. Corporate Enterprise:
i. The strengths of business-owned or corporate farms
include their strong buying power and their ability to tap
into specialist skills
ii. As a result, corporate farms, through management
expertise and financial resources, can better manage
risks such as drought by operating over several farm
sites, and can employ additional labour or contract extra
machines to complete seasonal work on time (e.g.
harvesting crops, ploughing land)
iii. The danger in corporate farming lies in gearing decisions
solely on an economic basis, forgetting the importance
of the human-environment interaction and the general
sacrifices that many families are prepared to undergo to
achieve a long-term goal
iv. Family farms, by adopting sound management
strategies, are able to function effectively and, in several
instances, to supply products that form the inputs to
large corporate farms (e.g. livestock)
v. In the long run, both corporate and family farms will be
operational, each having a niche (position) in which to
produce and market outputs at a profit and in a
sustainable manner
o Has a CEO and managers, corporate farms are more
profit based the family farms. They are also usually larger,
hiring more workers when needed.
o
3. Describe the interaction between the farm and the market.
o The farm is a production unit whilst the market is where the
production is sold. The production level responds to the market –
should demand for eggs increase, then so would production of eggs.

o Decision-Making Processes and
Management Strategies
4. Assess farm production systems based on measurements of quality
and quantity.
a. Feedback from consumers and how it influences production.
- Tells the farmer what they can do, e.g. forces farmers to
-

regularly weigh animals as domestic markets want 250-350 kg.
Consumer feedback is different for different regions, e.g.
Australians want tender meat whilst Japanese want marbling,

-

and so feedlots are used for Japanese markets.
Consumers do not want bruised meat, and so farmers can

o

dehorn or use naturally polled breeds.
In terms of quality and quantity, quantity is carcass weight,

whilst quality is marbling, white fat, and non-bruised meat.
o
5. Outline the financial pressures that may impact on farmers including:
a. The Irregular Nature of Income: Farmers do not receive
regular pay, having to plant crops, harvest, and then market
before they can get paid.
b. High Expenditure on Inputs: Inputs such as fertilisers, feed,
seeds, drenches, and vaccinations are very expensive for
commercial farmers.
c. The Dynamic Nature of Markets: The fluctuating value of
the dollar, changes to import/export regulation, bans on live
exports and agreements with other countries.
d. Interest Rates and Risk Management: Low interest rates
allows farmers to buy expensive machinery with a loan, but
increasing interest rates can put pressure on farmers.
o
Risk can be reduced by producing more than one
product. To be most beneficial, it is best to find two or more
products whose yields are affected by different factors (e.g.
differing times to mature) and whose prices are not subject to
the same market influences.
e. Cost-Price Squeeze: Farmers put inputs into their farm and
sell the output to make a profit. However, cost-price squeeze
occurs when the cost of inputs increase more than the price of
outputs, resulting in lowering profit margins.
o
6. Use techniques to analyse the financial situation of a farm enterprise
including:
a. Gross Margin: Indication of the profitability of an activity on
the farm. Includes only variable costs, which are costs that
change during production (e.g. electricity, veterinarian,
fertiliser, freight), but not fixed costs such (e.g. maintenance,
deprecation).
o
Gross Margin = Total Income – Variable Costs

b. Return to Capital: Indication of the efficiency of which capital
is allocated to make profitable investments. Gives a sense of
how well money is being used to generate returns.
o

o
o

o

Return to Capital =

Operating Profit
×100
Total Assets

o
o








VERTICAL INTEGRATION

In microeconomics and management, the term ‘vertical integration’ describes
a style of management control
Vertically integrated companies in a supply chain are united through a
common owner. Usually each member of the supply chain produces a
different product or (market-specific) service, and the products combine to
satisfy a common need.
Vertical integration is one method of avoiding the hold-up problem. A
monopoly produced through vertical integration is called a vertical monopoly,
although it might be more appropriate to speak of this as some form of cartel
(alliance).
This is where one person/family/business controls every sector of the
production process.
E.g. A farmer has an on-farm abattoir instead of going to other abattoirs to
slaughter their livestock for meat.
o
o

CONTRACT SELLING E.g. An agreement between a farmer and a retail
company




This is a contractual agreement between a seller (e.g producer) and a buyer
(e.g processor) to supply a given product at a future point in time for a given
price.
In some cases, the price is fixed, thereby reducing the producer’s exposure to
a fall in market price.
o
o

DIRECT MARKETING E.g. A farmer may advertise its poultry eggs in the
Land newspaper, on the radio, and via fliers




Direct marketing is a form of advertising that reaches its audience directly
through multiple channels including email, direct mail, social media,
catalogues, online advertising, interactive television, etc.
Businesses communicate straight to the consumer with advertising
techniques such as fliers, catalogue distribution, promotional letters, and
street advertising.
o
o








COOPERATIVES (A TYPE OF MARKETING BOARD)

Agricultural co-operatives are set up to allow farmers to bypass some of the
middle operators in marketing, to cut costs and gain some guaranteed return
for their goods
Members of a co-operative are able to trade as a group, some obtaining
better marketing bargain power
Co-operatives may provide a single service or combinations of services for
farmers, relating to marketing produce, lowering transport costs, or
purchasing some inputs (e.g. seed, fertiliser, fuel) in bulk and passing the
savings on to member farmers
Some co-operatives provide insurance, credit and specialist services; a few
can process and package members’ produce
There are two primary types of agricultural service cooperatives- supply
cooperative and marketing cooperative.






Supply cooperatives supply their members with inputs for agricultural
production e.g. seeds, fertilizers, fuel, and machinery
Marketing cooperatives are established by farmers to undertake
transformation, packaging, distribution, and marketing of farm products (both
crop and livestock).
Farmers also widely rely on credit cooperatives as a source of financing for
both working capital and investments.
E.g. Agricultural Finance Co-operative in Australia is a form of credit
cooperative supplying finance to members
o
o











MARKETING BOARDS

A marketing board is an organisation created by many producers to try and
market their product and increase consumption, and thus, prices
They most commonly exit to help sell farm products such as milk, eggs, or
beef and are funded by the farmers of those crops
Marketing boards often also receive funding from governments as an
agricultural subsidy
The leadership and strategies of the marketing boards are set through votes
by the farmers
Marketing boards also sometimes act as a pool, controlling the price of farm
products by forming a legal alliance. They also fund other ventures beneficial
to their members such a research.
Compulsory co-operative structures exist in the form of statutory
marketing boards. Commonwealth marketing boards are largely concerned
with regulating the supply of commodities onto the export market e.g.
Australian Wheat Board and, Meat and Livestock Australia. In the past many
products (e.g. milk) were sold through state government marketing boards
but now, many boards are under voluntary membership
Marketing boards attempt to maintain or increase returns to farmers, stabilise
incomes over time, provide increased market bargaining power and, above
all, maintain an orderly system for regulated produce disposal
Such boards also cater for research, regulation of produce quantity and
quality, and promotion
o

o The Marketing of a Specific Farm Product

7. Discuss marketing strategies available to farmers to market farm products.
o
Strategy
Vertical Integration.
o
Farmers gain control

o
o

of more of the production
process to reduce costs.
o
Contract Selling.
o
o
Farmers sign a

o
-

Advantages
Less cost to the farmer.
Consumer confidence.
Total control of the chain.
Able to start selling to niche

-

Reduces risk for both

-

parties.
Buyers and sellers are
unaffected by price rises of

specified amount of

the commodity.

product at a fixed price.

Direct Marketing.
o
Selling farm gate

o

straight to consumers. (e.g.
Bilpin)

Disadvantages
Not viable on a large scale as

-

the costs are too high.
High levels of expertise
required.

markets.

contract to provide a

o

o
-

-

Cost of setting up a contract.
If a farmer cannot fulfil the
contract, they are usually forced

-

to buy from other properties.
Should the price rise, the farmer

-

cannot make a larger profit.
Requires good

-

Allows the farmer to control

-

business/negotiation skills.
Requires marketing expertise

-

marketing.
Increased product quality.
Lowered cost of selling

-

and community ties.
Time consuming.

-

product.
Allows the farmer to cut out

-

Funds are likely to be

agents, transporters, and
Co-operatives.
o
Farmers working

-

retailers.
Reduces cost for farmers.
Increases sales for

together in order to benefit

-

suppliers.
Increased bargaining

-

power.
More market opportunities.
Allows the sharing of

-

expertise.
Can increase bargaining

-

strength of producers.
Can devote resources to

o
o

them all.

o
o

Marketing Boards.
o
Organisations set up

o
o

-

As it is a monopoly, there may
be a reduction in marketing
efficiency and innovation.
Most are restricted by

development beyond

government policy, reducing the

individual producers.
Can undertake product

flexibility.

development.
Has monopoly powers over
the product.

o

farmers.
Lack of business expertise/time.
Conflicts of interest.

commodities.

-

o

-

market research and

promotion and market

o

it needs to be funded by the

to market specific

-

o

unavailable for starting one, so

-

o
o
o
8. Describe the marketing chain for the product of an agricultural enterprise (beef cattle).
o
o
o
o
o
o
o
o
o
o
o
o
o






o

9. Evaluate various marketing options for the product (beef cattle)

o

PADDOCK SALES

Stock are inspected on the vendor’s property by the buyer and are sold straight out of the paddock.
Price is generally negotiated on a dollars per head (%/hd) basis
Advantages: minimal selling costs, minimal transport and handling, and buyers know in advance the
number and type of stock to be delivered to the abattoir
Disadvantages: limited competition and carcase feedback, inefficient for buyers if small numbers are to
be sold, and, potential for difficulties in agreeing on weights for example due to unregistered scales
and non-defined curfews
Judgement: Good option provided you are not selling a small number of stock
o
SALEYARD AUCTION








At present most cattle are sold through this system. Usually this is on a cents/kg liveweight basis or on
$/hd for store sales
Advantages:
- Wide competition and accessibility
- All stock types and lots of any size can be sold
- Vendors can set a reserve price and can compare quality and price
- Payment is guaranteed by the agents
Disadvantages:
- Transport cost, saleyard dues, and weighing feed must be paid
- Possibility of buyer collusion and no negotiation between buyers and vendors
- Limited feedback for the vendor, no carcass feedback
- Generally the vendor has to accept the price on the day because of the level of costs
incurred whether or not the cattle are stored
- Meat quality can be reduced by stress caused by transport and handling
Judgement: Effective method provided that buyers and vendors handle cattle well to prevent stress
affecting meat quality
o
o















OVER THE HOOKS SALES

With this, stock are delivered directly to the abattoir and the terms of sale will vary between different
abattoirs
Stock may be sold with or without an agent. Change of ownership takes place at the abattoir scales
Generally, the producer will pay transport to the abattoir and the transaction levy. The producer is not
paid for condemned carcasses or bruise trim
Actual carcase weight measured at abattoir can vary depending on the carcase trim used, and whether
it is a hot or cold weight
The carcase is weighed at the end of the chain while it is still ‘hot’
If the abattoir trades on cold weight, 3% is deducted from the hot carcase weight to provide the cold
weight. The actual deduction for shrinkage varies from 2-4% to account for the water weight loss
during cooling in the abattoir.
It is mandatory for all AUSMEAT accredited abattoirs to pay on hot weight and AUSMEAT standard
carcase trim. They must also provide carcase feedback.
For abattoirs that are not AUSMEAT accredited, vendor needs to check the conditions they will be
trading on. Stock are sold on an agreed c/kg carcase weight or via a price grid where premiums and
discounts are calculated for different carcase attributes
Advantages:
- Subjective appearance values do not affect the price received
- Producers receive clear market and price signals relating to carcase quality and are provided
with feedback
- Minimal transport and handling
- Female carcases of the same quality as male carcases can achieve the same price/kg
Disadvantages:
- Lack of competition unless selling on auctionplus
- Unless AUSMEAT accredited, variation exists between abattoirs for carcase trim, hot or cold
weight and feedback
Judgement: Effective method with very limited disadvantages. Even better if AUSMEAT accredited
o

o










Auctionplus is a method of selling livestock by description
It combines the best features of the saleyard system while allowing direct consignment to the abattoir
or buyer
The sale is on farm, with animal details entered into a computer. Producers don’t need to own/be able
to use a computer to sell
The animals are assessed prior to sale by an accredited Auctionplus assessor who describes the cattle
to the buyers
Cattle can be sold on the basis of $/hd, c/kg liveweight or c/kg carcase weight.
Sales are weekly and bids can be taken by telephone or computer nationally. Transport costs are paid
by the buyer.
Advantages:
- Suits geographically isolated producers
- Large range of buying and selling options
- Producers can set a reserve price and competition is nationwide
- No transport costs for producers
- Payment is guaranteed
- Feedback is provided to producers for c/kg and grid sales
o Minimal transport and handling damage Disadvantages:
- Relatively new and needs to gain the confidence of buyers and sellers
- Buyers have to adjust to using a computer and not viewing live animals
- Vendors and buyers need to have confidence in the assessors
Judgement: Excellent method with a non-biased assessor. But system needs to gain confidence of
buyers and sellers
o
o












AUCTIONPLUS (FORMALLY CALM)

CONTRACT SELLING

A contractual agreement between a seller (producer) and a buyer (processor) to supply a given product
at a future point in time for a given price
In some cases, the price is fixed, thereby reducing the producer’s exposure to a fall in market price
Contract selling occurs when a contract is made for delivery in the future. The buyer agrees to pay a
specified amount at a specified date in the future in order to receive a specified quality and quanity of
an agricultural commodity from the seller. The contract generally specifies: price, quantity, quality
(including premiums and discounts for any variations), date of delivery and delivery destination of the
commodities
This method is common in the feedlot industry, where nutrition and the growth rate of an animal can
be accurately controlled
Advantages:
- A fwd contract is a good way to reduce risk for both parties. The buyer of the contract can
eliminate the effects of a price rise in the commodity
- The seller can lock in a price now to reduce the effects of a price decrease in the commodity
at the time of sale
- Farmers use contracts to guarantee sale of their product before it is produced
Disadvantages:
- Producer must be sure that the contract can be filled. If insufficient quantity is produced, the
farm manager is required to supply the shortfall with animals from an alternative source
within seven days of the contract date
- If the market price rises after the contract has been taken, the farm manager is unable to
gain a higher price
- Contract selling involved an extended set of negotiation skills and management techniques.
The farmers need to be aware that individual farmers are at risk in negotiation a price for
their product because they lack the resources to acquire market knowledge and negotiation
skills that large companies can bring to bear
Judgement: Effective method if farmers can make contract selling less risky. They can do this by: only
entering into contracts with reputable companies (who are unlikely to consider defaulting on a
contract), and banding together with other farmers to negotiate (called collective bargaining)

o
9. Evaluate various marketing options for the product (beef cattle).
Marketing

o

Option
Paddock Sales

o

o
o

Stock are

inspected on the
property by the

o
-

Minimal selling

-

costs.
Minimal transport

-

and handling.
Buyers know in

o
-

-

stock to be

o
If the cost of
other methods

-

difficulties in

abattoir.

agreeing on
weights, for
example, due to
unregistered scales,

profit made,

non-defined

then the farmer

curfews.

should consider

o
o

-

Wider competition

-

and accessibility.
All stock types and

popular.

-

-

be sold.
Vendors can set a

weighing fees must
-

negotiation

can compare quality
-

be paid.
Possibility of buyer
collusion and no

reserve price and
and price.
Payment is

Transport cost,
saleyard dues and

lots of any size can

Sold through a
saleyard. Most

sold.
Potential for

delivered to the

outweighs the

Auction

feedback.
Inefficient for
numbers are to be

of transport

paddock sales
o Saleyard

Limited competition

buyers if small

number and type of

straight out.

Disadvantages

and carcass

advance the

buyer and sold

o

Advantages

between buyers and
-

guaranteed by the

vendors.
Limited feedback
for the vendor, no

agents.
-

carcass feedback.
Generally the
vendor has to
accept the price on
the day because of
the level of costs
incurred whether or
not the cattle are

-

sold.
Meat quality can be
reduced by stress
caused by transport
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Over the Hook

o

-

-

and handling.
Lack of competition

-

unless selling.
Unless accredited,

appearance values

o
o

Subjective

Stock are

do not affect the

delivered

price.
Clear market and

variations exist in

price signals

feedback.

directly to the

-

abattoir, and are

relating to carcass

generally sold

quality are provided

with a grid that
determines the
value.

weighing, and

-

with feedback.
Minimal transport

-

and handling.
Female carcasses of
the same quality as
male carcasses will
receive the same

AuctionsPlus

o

o
o

Animals are

-

price.
Suits geographically

-

Payment not

-

isolated producers.
Large range of

-

guaranteed.
Buyers can’t see

buying and selling

the actual animal

-

options.
Large competition.
No transport cost

but must rely on the

-

for producers.
Guaranteed

-

payment.
Feedback is

-

provided.
Provides

assessed by an
assessor who
then describes
the cattle to the
buyers, who
then bid.

o

Forward
Contracts
o

o

Standard
contract to

supply a product

-

price.
Good method as
long as you
have had for
unseen

-

High degree of

guaranteed price,

control over the

eliminating risk

production system

from price

is required in order

fluctuations.
Assists in

to supply the

and managing

time for a given

o

-

product at the

negotiating loans

over a given

o

assessor.

-

specified time.
Hefty fines should

financial

the contract not be

arrangements.
Allows better

met.

financial planning
for feed, chemicals,
etc.

circumstances
o
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10. Outline government influences on the production and marketing of the
product (use the beef industry) such as:
a. Legislation (NLIS): National Livestock Identification System.
Provides lifetime traceability and bio security (good for
marketing).
b. Regulations (National Vendor Declaration): Legally binding
document that describes the animal and actions that have
been done on it, e.g. HGPs, withholding periods, etc. Similar to
quarantine declaration form at airports.
c. Codes of practice (Animal Welfare in
schools/legislation): Describes the legislation on the animal.
Includes legislation on castration, spaying, tail docking, and
identification.
d. Low Cost Loans: Loans that are given out with an interest rate
that is usually lower than normal rates from banks by the
government in order to support farmers that are going through
periods of reduced income, e.g. droughts.
e. Tax Incentives: Farmers get tax rebates for activities such as
land-care, connecting electricity, and construction of water
facilities for the conservation of water (encourages long term
improvement of land). In addition, they get income averaging
such that the tax they pay doesn’t fluctuate every year with
their profits but is smoother like that of a stable wage earner.
o
11. Assess the quantity and quality of the product:
a. Quantity (Live Weight, Carcass Weight):
- Live weight is the weight of the animal whilst it is alive.
- Carcass weight is the weight of the carcass, which is the meat
without skin, organs, and hooves. Can be estimated through
-

light weight.
Weight can be increased by longer feeding, selective breeding,
better feed, supplementary feed, reduced stocking rates, and

energy supplements.
b. Quality (Fat Colour, Muscle/Meat Colour, Marbling,
-

Chemical Free, Bruising, pH):
Marbling is measured against a chart, with more marbling
desirable in certain markets. Can be enhanced by selective
breeding and high nutrition.

o

Character o

Why

o

How

istic
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o

Meat

o

Important in

o

Colour of rib eye muscle of

Colour- the

influencing consumers’

quartered carcase is measured

younger the

purchase decision.

using standard reference chips

animal, the

Consumers generally want numbered 1a-9. Meat colour 1a is

lighter the

light red to cherry red

the colour of young beef and 9 is a

colour of the

meat. Meat colour

dark red colour typical of older or

meat

changes with maturity and stressed cattle and bulls.
o
Numbered chips are held
is also influenced by the
way cattle are handled

against the eye muscle and the
colour of the muscle is compared
with the colour of the chip. The
carcass is given the number of the

o

Fat

o

Consumers prefer

matching chip.
o
Fat colour is determined on

colour- Grain is

creamy white fat. Colour of Intermuscular fat or seam fat (not

very high in

fat generally indicates

surface fat) at quartering site.

starch and

feeding regime. Cattle fed

Colour is compared with standard

energy, making

on grass tend to have

reference chips 0 (white) to 12

meat white,
which is what

yellower fat. Grain feeding (yellow)
o
Numbered chips are held
over a period of time

the consumer

produces whiter fat

adjacent to the eye muscle and the
colour of the fat is compared to the

wants

chips. The carcass is given the
o

Marbling-

o

Marbling requested

number of the matching chip.
o
Degree of marbling

fat gets stored

by some markets e.g.

expressed as a score between

within muscle.

segments of hospitality

1(least) and 12 (most). Measured

This is a

and export. Indicates

on rib eye muscle of a quartered

genetic thing-

mature beef with

carcase using standard reference

feeding with

increased flavour and

photographs

grain can

juiciness

manipulate this
fat.
o

Texture/fi

rmness

o

Consumers prefer

o

Texture/firmness is assessed

tender, fine textured, firm

visually and by touch. Each

meat. Firm meat displays

characteristic is given a score of

well at point of sale. Young one to three and the final texture/
animals have tender, fine

firmness score is the lower of these

textured meat. Older

two. Score 1 is least desirable and

animals develop changes

score 3 is most desirable for most

in their connective tissue

markets

which makes the meat
o

Eye

Muscle Area

coarser and tougher
o
Gives a good
measure of the amount of

o

Calculated by measuring the

area of rib eye muscle at 10/11 rib
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red meat, devoid of all fat
and bone in a carcase

quartering size
o
The eye muscle can be
measured electronically and when
combined with rib fat thickness
and hot standard carcase weight
can be used to determine the yield

pH

o

o

To determine meat

colour and tenderness.
o
Normal pH (5.4)

of the carcase.
o
Probes in the meat to
determine pH

produces desirable meat
colour of bright pink/red.
High pH produces ‘dark
cutters”, which has
greater water-holding
capacity, meaning
becomes dry when cooked
and affects taste. Low pH
produces pale, soft mushy
meat with poor water
Bruising

o

holding capacity
o
Any bruised meat is o
unfit for human

consumption
Chemical- o
Some markets will

o

free (growth

not purchase meat with

Promotants,

HGP. Unfit for human

drench,

consumption if it has a

Visually, then bruised meat

is removed from carcase
o

Laboratory testing

vaccine)

drench or vaccine
o
12. Analyse market specifications for the product (beef cattle).
a. Different markets require different specifications of a product
b.
c.
d.
e.

as end use of product differs with cultural and social demand.
European markets want some fat.
Japanese markets want high marbling.
Islamic markets want halal meat.
Local markets want very low fat.

o


E.g. Marbled meat with white fat for Japanese market, Halal meat (meat
slaughtered according to Sharia) , Domestic market, Korean market (clean



and green)
In the market preparation of beef, it is important to understand the
market specifications and ensure the enterprise is producing livestock the
market wants. This will make the business as profitable as possible
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Specifications for the myriad (countless) of markets that Australian beef
supplies, both domestically and internationally, can be broken into two



different groups: major and minor specifications.
The specifications for different markets are usually defined by a
combination of different requirements. Producers need to vary their
breeding and management accordingly to ensure that the highest



percentage of cattle meet the specifications.
o
Although most of those specifications are easy to identify and comply
with, inability to meet ideal weight and fat depth guidelines is the most



common cause of discounts for producers
Here are some markets and some specifications examples:
- STORE WEANERS- no sex, breed, fat or weight specifications.
But, the heaviest calves are generally the most profitable. Store
-

weaner production suited to areas of low soil fertility
VEAL- Calves slaughtered before they reach a maximum carcass
weight of 150 kg. There is no breed or minimum fat requirement
restrictions. Distinct premiums are paid for high-yielding wellmuscled vealers (usually showing ‘bloom’, no setback with growth,

-

quick growth)
LOCAL BUTCHER- Grass- or grain-finished 0- to 2-tooth steers, or
heifers with carcase weights around 160 to 220 kg, are suitable for
this market. No breed restriction. Need around 4-8mm of P8 fat.
Common methods of producing such calves are breeding through a
terminal sire (usually European or European-cross sire) and creep

-

feeding.
SUPERMARKET- Heifers and steers with 0 to 2 permanent teeth
(preferably 0) and weighing 370-500 kg live weight are required
for this market. Animals can be grass finished, grain assisted or
grain fed. Slaughtered with carcase weights of 200-280 kg. 5-16
mm P8 fat requirement. Trend towards heavier carcases. Fat cover,

-

and eating quality requirements.
Generally, British, British x European or up to 50% Bos indicus
steers are preferred. Jap steers (Jap ox) are preferred for Asian

-

markets.
EUROPEAN UNION- This market requires grass- or grain-finished
steers or heifers with carcase weights of 260 to 419 kg, with no
more than 4 permanent teeth and 7 to 17 mm P8 fat. No HGP
treated stock, and must be sourced from only EU accredited



properties
The nutrition, health, welfare, management of livestock is managed to



meet specific market specifications
The NLRS (National Livestock Reporting Service) is an independent
market intelligence agency which offers up-to-date market data, direct
sales and wholesale meat market data, regular weekly summaries,
slaughter statistics, and skin and hides prices.
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There are tools to make meeting market specifications easier, including:
- BEEFSPECS CALCULATOR- helps producers manage cattle to meet
weight and fat specifications
- Cost of production calculators
- Rainfall to pasture growth
To meet market specifications, particular management knowledge and
skills are required including:
- Understanding the specifications and customer requirements of
-

the target market.
Assessing and monitoring the progress of animals towards target

-

markets.
Managing grazing system or using high quality finishing systems to

-

achieve growth targets and successful outcomes.
Seeking feedback and implementing practices to improve the

management of the production system.
Evaluating marketing options regularly.
o
13. Evaluate the management strategies used to assess market
-

specifications.
o


ULTRA-SOUND BACK FAT DEPTH

Ultrasound is being increasingly used to measure back fat depth, but still
subjective assessment of fatness of cattle is still the cheapest and most
common method



Refinements in diagnostic ultrasound systems, especially the
development of two-dimensional imaging and inclusion of internal
electronic calipers, have made it feasible to estimate backfat thickness in
cattle in few seconds.



Subcutaneous fat depth is measured in millimetres using ultrasonic
scanning devices. This is very accurate when taken by accredited
technicians.



Fat scans are taken at the 12th/13th rib and P8 rump sites.



In abattoirs, fat depth is measured at these sites. Scan measurement at
both sites helps to better describe liveweight measurements and allows
you to assess whether the difference in weight is due to muscle or fat.



A fat scan also indicates the rate of maturity of the beast, but only when
other factors are fairly constant. For example, a bull carrying more fat
than his classmates of similar age and weight would be considered to be
earlier maturing.



The device must be held lightly as fat is compressed with pressure
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Advantage: accurate, objective measurement (rather than subjective),
easy to use and quick, sufficiently sensitive to detect subtle changes in
fat thickness



Disadvantage: is slightly more expensive, extra care not to compress fat
must be undertaken
o
o

SCALES



There are different types of scales used to measure carcase weights



One such scale is a rail scale- which is an in-motion scale that is attached
to a rail system, transporting carcase hung on hooks. Another is a
Dynamic Carcass weighing system, where the carcase is suspended again
whilst weighing



Advantages: extremely accurate, stainless steel (so doesn’t corrode), fast,
low maintenance, and no expensive support structure needed, most of
the time transports the carcase as well to another location



Disadvantage: high installation costs and repair costs



Actual weight is a measurement of limited usefulness. It does give some
indication of the overall development of the beast when it is being
judged.



Weight is most useful if fat measurements are also provided. Judges can
then adjust the weight for fatness.



Another refinement is to calculate the weight per day of age, by dividing
the beast’s actual weight by its age (in days). This does remove the
variability of age, but you must remember that the gain per day of age
slows down as a beast gets closer to maturity. Therefore, do not compare
animals with an age difference greater than 3 months.
o
o



TRAINED ASSESSOR (FAT SCORE, MUSCLE SCORE, DENTITION)

Producers can enhance their skills in live appraisal (e.g. in muscle,
dressing percentage, dentition and fat scoring) by attending a Live
Animal Assessment course delivered by their local NSW DPI Beef cattle
Officer.



All these measurements are done by human eye, and this can be positive
or negative

64 | P a g e



Advantages: cheaper than purchasing electronics, visual assessment
rather than electronic is good for scores like dentition (if assessor sees
something wrong, he can easily point it out)



Disadvantages: Not as accurate as an electronic device (hard to be 100%
objective), labour costs to hire them
o
Management

o
o

Strategy
Ultrasound Scan

o
-

o
High frequency

o

Advantages

Can accurately
animal is still alive

a large herd.

used to find the

appropriate
to achieve target

rump P8
If you have to
meet a specific
market

-

specifications
Improves

-

profitability.
Can identify
animals that have

specification

-

scales are

-

assessor.
Lots of preparation
is needed (clipping,
oiling, must be

-

clean and dry)
labour intensive

Allows the farmer to

-

Lots of physical

make nutritional

o
As long as

good as the

traits.

scanners are a

o

Usually $13 animal
Results are only as

superior carcase

ultrasound
great option
o Scales

-

nutrition decisions

depth of fat at

Expensive,
especially if there is

and make

o

-

Disadvantages

assess fat whilst the

soundwaves are

o

o

-

calibrated
correctly, scales
are the most

decisions
Meeting market

labour to muster
-

the animals.
Improperly

specifications will

calibrated scales

increase

can result in many

productivity and

problems.

profitability.

efficient way of
making sure
market
specifications
o Trained
Assessor
o
o

Hire an assessor
to evaluate

-

Same as above.

-

Costs money for

-

each animal.
Assessment is only
as good as the
assessor.

carcass.
o
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14. Explain the timing of operations in a production cycle to meet market
specifications.
o
-

DEHORNING
Dehorning is carried out because dehorned cattle are safer to work
with for farmers and are less likely to cause injury and bruising to

-

other cattle.
Dehorning should ideally e carried out at as young as age as possible.
Dehorning without analgesics should be undertaken before 6 months

-

of age.
Dehorning over 12 months must only occur it undertaken by a vet
with painkillers administered older cattle may be tripped without

-

cutting into sensitive horn tissue.
Recommended methods include scoop dehorners, gouging knife and

-

hot iron dehorners.
Aftercare: Animals dehorned when young usually won't bleed

o
-

excessively and hot iron dehorning causes no bleeding
CASTRATING
Castration is the removal of the testicals from a male animals. It can

-

be immediate (surgical/blade) or delayed (non-surgical)
Castrated males are less aggressive, easier and safer to handle, easier

-

to control and it prevents unwanted mating.
Castration should be induced using a marking knife, elastrator ring, or
a burdizzo. For the knife, you chop the testes off. Experience is
needed though, and it is a bit dangerous, as you might slice open your

-

fingers (blood mix, clotting and AIDS).
Animals experience blood loss and pain when castrated with a knife.
Elastrator rings are a rubber ring that is attached over the testicles,
which cuts off the blood supply, causing the tested to ‘drop off’. It is
cheap, and bloodless, but there is a high tetanus risk, and not to be
used with calves over 6 weeks of age. There is major discomfort at

-

first.
A burdizzo crushes the vas deferens and blood vessels so that any
supply of bodily fluids is stopped. The burdizzo is expensive, and
experience is needed. Success is unconfirmed, but there is less

o
-

distress from the animal.
WITHHOLDING PERIOD
Prior to selling an animal, you need to make sure its passed the

o
-

withholding period for the drench/chemicals used
REGULAR WEIGHING
Regular weighing is done to know when the animal has reached

o
-

market weight.
Animals are usually measured at time intervals e.g. every week
SUPPLEMENTARY FEEDING
When pasture do not provide enough and adequate nutrition for the
animal, supplementary feeding (e.g. stored hay) is given

o
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15. Outline the processes involved in turning the raw agricultural
commodity into various forms to satisfy consumer demand.
o

Processes are the alterations involved in turning the raw
agricultural commodity into various forms to satisfy consumer
demand e.g. beef can be turned into beef sausages

o

To turn it the raw beef into various forms to satisfy consumer
demand, there are many processes. It is usually tuned into a
product to satisfy the market. The general flow chart for this is:
(Farm  Saleyeard) Abattoir/Processors (to slaughter cattle) 

-

Wholesale  Retailer/Butcher  Consumers
In the Abbattoir/ Processor, the primary role is to slaughter the

-

cattle and process it into various commodities e.g. sausages by
using technologies such as tenderstretch, cryovac packaging
etc.
o
a. Farm: Produces product – for beef, sometimes a two-step
process with a backgrounder then a feedlot.
b. Abattoir: Slaughtered with organs and entrails removed.
c. Wholesaler: Cut into quarters.
d. Retailer: Cut again into retail cuts before being packaged and
sold.
o
16. Construct a flow chart of steps involved in processing the raw
agricultural commodity into its various forms.
o
o

Abattoir/processor
•
•
•
•
•
•
•
•
•
•
•

Farm

Truck
graded
cleaned
stunned
slaughtered
NLIS registered
hide and had removed
chilled
MSA graded
deboning
cut/slicing

Wholesaler
• ageing for 4
to 10
weeks

Retailer

17. Evaluate ways in which the product can be value added.
o

Value Adding
o

Cryovac

o
-

Advantages

Prevents bacterial

o
-

Disadvantag

es
Cost of machine
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consumer

o
Vacuum sealed

o

meat in plastic
wrap.

-

action.
Meat shelf life is

-

increased.
Stays good longer

and material.
Labour.
Meat looks darker.

-

More expensive

without refrigeration

o
o

-

(good for camping).

For certain

consumers and
markets it is a
very good option
o MSA Grading
o
o

Trained

assessors grade

-

Beef gets graded.
Graded beef can be

-

sold at a higher price.
Assurance of
consistency –

beef according

consumer knows

to standards.
Good option for

-

retailers/butcher

and farmer.
Rating depends

-

on assessor.
Trained assessor

-

is needed
not available

getting.
Provides consumer

everywhere

confidence of quality

s as increases
prices provided

-

what they are

o
o

for both consumer

-

and tenderness
MSA provides
detailed feedback on

an assessor is

eating quality to the

available

processor, feedlot
and the producer
Tendon Stretch

o

-

Increased

-

tenderness.

o

Equipment is not
designed for

Hanging by the

hanging from the

groin instead of

groin.

o

the Achilles
o

heel.
Frozen meals
o
o

produce is

-

Longer shelf life
can charge more
Pre-prepared meals
for meat often

prepared,

increase consumer

cooked frozen

interest as the need

and then

-

Labour-intensive

-

to create
cost of packaging
and preparation
equipment

for consumers to

packaged

have specialised beef
knowledge of cooking
-

options is removed
It is easier for
consumers, as the
meat just has to be
cooked
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o

Electrical

-

o

There has been

-

(development in

slaughtered
animal (with all
removed) going

-

into rigor mortis
(stiffness of

-

animal after
-

tenderness of

blisters forms,
burns to the

-

muscle,
cost of

ribeye muscle)

equipment, and

formation,
brightens muscle

voltage to operate

colour, increases

sometimes a

muscle firmness,
accelerates the

problem

the ES is

marbling, and
improves retail cut
appearance and

wrong during
this, it can affect

-

development of

death). If
something goes

characteristics,
reduces the incidence

sometimes
muscle tears,

of ‘heat-ring’

problems with a

internal organs

-

improved lean quality

stimulation
o

Improves tenderness,

-

caselife.

animal
o

current is

passed through
the carcass to
o

tenderise meat
marination/crum
bing/kebabs

-

See prepacked meals
It is easier for

-

consumers have
limited options for

consumers, as the

how to cook the

meat just has to be

cut, and it is

cooked, without time

slightly more

wasted on preparing

expensive (though

the cut for a dish

saving a lot of
time)

o
18. Describe the factors affecting the supply of and demand for the
product (beef).
a. Market Price.
b. Consumer taste, especially with culture, advertising, and
c.
d.
e.
f.
g.
h.

education.
Disposable income of consumers.
Prices of alternative goods.
Technology.
Competition.
Cost of production (e.g. tax rises).
Environmental factors (e.g. Queensland cyclone increasing

price of bananas).
o
19. Interpret supply and demand information for a product (beef).
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o
a. X: Quantity supplied exceeds quantity demanded. Market price
forced down as suppliers compete for market.
b. Y: Quantity demanded exceeds quantity supplied. Market price



rises as consumer demand allows price increases.
o
o
EQUILIBRIUM
The point in the diagram whether the supply and demand lines intersect
is termed the equilibrium market price, which represents the price at



which the product is traded
This is the market price where the quantity demanded is balanced by the



quantity supplied
At points above and below this equilibrium market price, the forces of
supply and demand push the price back to an equilibrium position. This is
the case whenever products are for sale where no particular preferences
are displayed by consumers, where the market is not dominated by one
particular producer and where there are no restrictions on new buyers or




sellers entering or leaving the market place.
o
Factors affecting demand:
Market price of the commodity
Consumer tastes as determined by advertising, culture, education and





habit
Disposable income of consumers at any particular time
Number of people wanting the commodity
Prices of alternative products available to consumers- substitutes and



complements
Expected future price  if expected to increase, current demand will
increase




o
Factors affecting supply
Market price of commodities  If high, more released
State of technological innovation  as production efficiency increases,



farmers can supply more of the product in a given time
Changes in the costs of the factors of production  If cost falls, more can
be supplied. If costs rise, less supply as difficulty to maintain current
supply
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Market price offered for product will influence how much of the product is



released onto market
The number of people producing and marketing the product at any one



time will affect the quantity offered for sale
Prices offered for alternate commodities may influence the management
directions of farmers , such as the varying market prices offered for wool



versus what grain
Environmental factors (e.g. weather conditions, disease and pests) may



increase or decrease yield, or encourage or discourage production
o
If supply stays same and demand increases (shift in graph) or decreases,



equilibrium changes
If demand is the same, and supply is increased, equilibrium lowers. If



supply decreases, equilibrium increases
o
Derived demand
For many agricultural products, demand is not directly related to the raw
material released at the farm gate; it is more closely related to the
processed materials available in shops. So producers, in other words, are
more interested in the prices of woollen garments and biscuits rather



than wool and wheat grain.
Derived demand is the demand for these refined or value-added



product
In response to the market forces already outlined, the farmer as a
decision maker attempts to maximise returns by using scarce resources
(inputs) in the most economic (cost-effective) and environmentally



efficient manner possible
The farmer must build into the management process safeguards against
many factors that contribute to uncertainty in exactly knowing the



outcome of management decisions over time.
The techniques of budgeting and gross margin analysis are effective in
doing this
o
o
20. Describe the role of advertising and promotion in marketing of an
agricultural commodity.
a. E.g. taste testing, vouchers, sales
o Advertising and promotion give buyers awareness of the
product as well as increasing consumption and sales, resulting
o

in greater returns.
Making people are of the product and informing consumers

o

about the choices
educate consumers about the health benefits it can offer such

o
o

as iron and folate
influence consumer preferences about the meat products
increase the sale of the product

o
21. Outline strategies for advertising and promotion of the product.
o Television ads/radio ads
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o bus posters
o printed/online ads
o Case testing in supermarkets
o free press people (entice)
22. Assess a current advertising or promotional campaign for the product.
o

o

o
Campaign
You are better on

o
-

Advantage
Catchy with bright

beef (TV)
o
good provided that

-

colours and music.
Short and direct.
Wider audience

the cost of advertising can

because a 30second

be compensated for by the

commercial can reach

increase in sales

o
-

Disadvantage
Really expensive.
Labour to make the ads

millions of homes

o

o Agricultural Technology

23. Outline the importance of ongoing research related to agricultural
industries to improve sustainability, to meet the demand for red meat,
and to achieve the core activity of enhancing competitiveness and
sustainability.
a. Increases productivity in order to meet demand.
b. Improves sustainability, especially with IPM programs.
c. Improves product (e.g. GM crops for more nutrition – golden
rice).
o
24. Describe recent technologies

and

production and marketing.
a. NLIS: National Livestock

their impact

Identification

on agricultural

System.

Provides

lifetime traceability from paddock to plate. Contains PIC
(Property Identification Code) and individual tag number. Used
for biosecurity to trace disease outbreaks and to have access to
markets as being clean. Also allows individual animal carcase
feedback, easy to use individual animal records, quick and easy
data transfer from the processor, scope to identify and improve
genetic traits, and scope to identify factors affecting carcase
quality.
b. Genestar: DNA test for 3 specific traits: marbling, feed
efficiency, and tenderness.
i. Impacts: allows for better breed, reduces stress
c. EBV’s: Estimated Breeding Values evaluates specific traits such
as marbling, weight gain rate, birthing ease, tenderness, milk
production, and carcase weight.
d. Feedback sheet: a sheet requested from abattoir tells Tom
about quality of carcass
1. Meat colour
2. Carcase weight
3. Bruised trim
4. Fat colour
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ii. Impact: helps farmer maximise efficiency on the farm for
example if carcass weight below the farmer may
commence supplementary feeding
e. See dot point 17 for marketing technologies
o

o
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O UNIT 5: SUSTAINABLE AGRICULTURAL
PRODUCTION
o Soils, Nutrients and Water

 Describe the chemical characteristics of a soil.
o pH:
 Soil acidity is measured in pH units, a measure of the


concentration of hydrogen ions in the soil solution.
The lower the pH, the greater the acidity. Logarithmic
scale from 1 to 14, 1 being acidic, 14 being basic, and 7

o

being neutral. A pH of 6-7 is favoured.
As pH decreases, essential elements become

unavailable and elements such as aluminium, which inhibits
root growth, become soluble and increase in concentration.
o
Soil becomes acidified through the use of nitrogenous or
elemental sulphur fertilisers, legume dominant pastures,
nitrification of soil organic compounds, removal of alkaline
products and waste products (e.g. manure), and increased soil
organic matter levels. Treatments include the use of lime,
growing acid tolerant plants, and changes to farm management
strategies (e.g. growing more grass in legume based pastures,
using ammonia based fertilisers instead of nitrate based ones,
o

and growing deep-rooted perennial species).
Ion Exchange Capacity: Also known as Cation Exchange
Capacity (CEC), the IEC is a measure of a soil’s ability to absorb
and exchange ions.
o
It influences soil structural stability, nutrient availability,
soil pH, and the soil’s reactions to fertilisers.
o
Colloids such as clay and organic matter in the soil have
negatively charged sites on their surfaces which allow them to
hold onto more nutrients, most of which exist as cations (e.g.
Mg2+, Na+, and K+). As such, soils with higher ion exchange

o

capacities are often more fertile.
Soil Carbon: Soil organic carbon is the carbon associated with
soil organic matter, which is made up of decomposed plant and
animal materials as well as microbial organisms, but does not
include fresh and un-decomposed plant materials, such as
straw and litter, lying on the soil surface. Soil carbon can also
be present in inorganic forms, e.g. lime and carbonates in some
soils in the drier areas. Levels are determined by factors such
as rainfall, temperature, vegetation, and soil type, with
practices such as fallowing, cultivation, stubble removal, and
overgrazing reducing soil organic carbon.
o
Important for all three aspects of soil fertility (chemical,
physical, and biological), with the decomposition of soil organic
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matter releasing nutrients such as nitrogen and phosphorus for
plant growth, and promoting soil structure by holding the soil
particles together, improving soil physical properties such as
water holding capacity, water infiltration, gaseous exchange,
root growth, and ease of cultivation. In addition, it also acts as
a food source for soil fauna and flora, and acts as a buffer for
harmful substances, lessening the effect of harmful substances
such as toxins and heavy metals.
o
Can be divided into three pools – the labile pool, which
includes all freshly added plant and animal residues as well as
micro-organisms which are easily decomposed, the slow pool,
which includes well decomposed organic materials e.g. humus,
and the inert pool, which is the fraction that is old, resistant to
further breakdown, and represents the products at the last
o

stages of decomposition, e.g. charcoal.
Nutrient Status: To grow, plants need nutrients that are often
divided into two categories: Macronutrients such as Nitrogen,
Phosphorus, and Potassium, which are needed in large
amounts, and Micronutrients such as Boron, Cobalt, and Zinc.
These nutrients usually occur as ions dissolved in the soil but
not all nutrients may be available as they are bonded with
other elements. The availability is affected by the ion exchange
capacity of the soil, with the clay content being an important



o

factor.
Soil pH

1
H +¿❑
pH ¿

¿ log 10❑

o

pH is a measure of the active hydrogen ion (H+) concentration
in the soil. pH ranges from 1(highly acidic) to 14 (highly
alkaline), with neutral being 7.

o
o

Most plants prefer 5.5-7.0 (slightly acidic to neutral) e.g. Potato

o

- 5.5 to 6.0
Concentrations of available nutrients vary with pH. At pH below
6 or above 7.5, some nutrients form insoluble compounds,
causing them to be ‘locked up’ and become unavailable to
plants. At low pH levels, minerals including aluminium and iron

o

become more soluble and can reach toxic levels for plants.
Low pH reduces microbial activity, which may cause less
nitrogen-fixing bacteria on root nodules.
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o

Since different plants have different pH preferences, knowing
the pH of the soil can help farmers to decide which crops to

o
o

plant.
If soil is too acidic, lime can be added to raise pH.
If soil is too alkaline, sulfur can be added to lower pH.

o


Ion exchange capacity
o Cation exchange capacity is a measurement of the number of
o
o

the exchangeable ions the soil can hold,
Closely linked to soil fertility.
CEC measures the soil’s ability to attract cations of nutrients
(H+, Al3+, Ca2+, K+) and prevent them from being leached

o

away.
Clay and organic matter particles tend to be negatively

o

charged, so they increase cation exchange capacity.
A high CEC allows the soil to prevent nutrients from being
leached away when fertilisers are added, so high CEC improves

o
o

soil fertility.
CEC can be increased by adding organic matter.
CEC is an important mechanism in soils for retaining and
supplying plant nutrients, and for absorbing contaminants.

o


Soil carbon
o Soil carbon refers to the organic matter in the soil (leaf litter
o

and mulch that is not decomposing does not count).
This is made up of decomposing plant and animal materials in

o

various stages of decay.
Soil carbon improves CEC, which in turn improves nutrient

o

holding and nutrient availability, making the soil more fertile.
It increases the number of macropores and micropores, so it
improves the water-holding capacity of sandy soil, meaning less

o

water loss and less irrigation needed.
Soil carbon contributes to the structural stability of soils by

o

helping to bind particles into aggregates.
Soil carbon provides nutrients which are used by beneficial
microorganisms such as nitrogen fixing bacteria.

o


Nutrient status
o Refers to the amount and type of nutrients in the soil at a given
o

time.
Nutrients in the soil can come from breakdown of organic
matter and synthetic fertilisers (such as anhydrous ammonia)
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o

The primary macronutrients are Nitrogen, Phosphorus and
Potassium (NPK). The secondary macronutrients are calcium,
magnesium and sulfur.
 Nitrogen is a key element in plant growth as it is found in
all plant cells, in plant proteins and hormones, and


chlorophyll.
Phosphorus is required to capture energy during
photosynthesis (NADP), and stimulates root growth and

o

maturity.
 Potassium is involved in forming starches, fruits and oils.
Micronutrients are also essential for growth but are consumed
in trace quantities and are found only in very small quantities in
plant tissue.
 These include iron, manganese, zinc, copper, boron and

o

molybdenum.
Different plants have differing nutrient requirements, and with
the continual planting of nutrient heavy crops such as broccoli
and lettuce, the soil can be depleted of nutrients. Can be
counteracted by fertilisers and rotating crops, especially green

manure crops.
o
o
 Describe physical characteristics of a soil.
o

Structure

o

Soil structure refers is the arrangement of sand, silt and clay
particles in a soil. Good soil structure is vital as it affects the

o

air, water and nutrients available for plant growth.
Poor soil structure can greatly reduce plant growth, making it
difficult for plants to obtain water, air and nutrients and also
impeding seedling emergence due to surface crusting.

o
o

o
Factors affecting structure
Climate
 In arid regions there is little aggregation of primary
particles. With greater moisture, there is more

o

aggregation.
Organic matter

Organic matter improves soil structure as the
decomposing organic matter and the associated
microorganisms help soil particles bind into aggregates.
It also increases the size of micropores and macropores,
increasing soil air between aggregates, providing gases

o

for microorganisms and plant roots.
Cultivation/Tillage
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This breaks down large aggregates into smaller
fragments. If the soil dries when wet, it will form larger
aggregates, which tend to be compact and have low
pore spaces, hindering root growth and aeration. If the
soil is too dry when cultivated, the existing aggregates
will be broken down into small fragments, increasing
erosion from wind, which is a problem especially if crops
haven’t been planted yet. Therefore optimum moisture
during cultivation is necessary to preserve good soil

o

structure.
Wetting and drying
 When a dry soil is wetted, the soil colloids swell on
absorbing water. On drying, shrinkage produces cracks
in the soil, producing aggregates of various sizes. The
soil also dries in large peds reducing porosity and water-

o

holding capacity.
Roots
 Root hairs make soil particles cling together. Pressure

o

exerted by the roots also hold the particles together.
Microorganisms
 These include algae and fungi, which mechanically bind
soil with their mycelia (a root-like web extending

o

outwards)
Cations present
 Ca, Mg facilitates the formation of aggregates. H, Na

o

reduce aggregate formation.
Texture
 Clay tends to form aggregates the most easily due to
smaller particles having more surface area to attract
each other. Sandy soils do not form aggregates as easily
o
Types of soil structure:

o
o

o
Platy
 Aggregates are arranged in thin plates or leaflets.
Columnar and prismatic
 Aggregates have vertically oriented pillars. Columnar

aggregates have rounded tops and prismatic aggregates
have level clean-cut tops. Common in arid and semi-arid
o

regions.
Blocky and subangular
 Aggregates are similar to six-faced blocks. Blocky
aggregates have sharp rectangular faces whereas
subangular particles are less distinctive. Common in

o

subsoils of humid areas.
Spheroidal, granular and crumbly
 Aggregates are loosely held together and easily shaken
apart.
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o
o
o
o

o
o
Soil structure affects:
Porosity and aeration levels,
 soil structure affects the spacing between soil particles.
Infiltration, storage and drainage rates
Root penetration, root growth and seedling emergence
 a compact structure restricts root penetration.
Susceptibility of the soil to erosion,
 a less compact structure leads to greater water holding
capacity which causes less surface runoff, and better soil
structure has greater aggregate strength preventing

o

erosion.
Microorganism activity
 Promoted by a less compact structure allowing more soil
air per unit volume of soil.

o
o
o

o

o

Texture

Texture refers to the proportion of sand, silt and clay. Sand has
the largest particles, followed by silt and clay.
o
o
Texture affects:
Fertility level
 Clay is more fertile as it can hold more nutrients due to
more micropores, lower drainage and higher CEC.
Ease of cultivation
 Sandy soils are easy to cultivate as they tend to form
smaller aggregates which can be easily broken up.
Additionally, clay soils have the problem of cracking if

o

o
o
o

cultivated when wet.
Infiltration and drainage rates
 Sand has higher infiltration and drainage due to larger
pore spaces.
Shrink and swell potential
 Clay is higher as it can hold more water.
Water-holding capacity
 Clay can hold more water due to more micropores.
Ability to crack on dryin

Clay tends to crack upon drying due to high swelling

o

and shrinking.
Bearing strength
 How much weight it can hold. Sandy soils have higher

o

bearing strength.
Susceptibility to erosion
 Clay and silt tend to be more susceptible to erosion due
to smaller particle size.
o

Porosity
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o

Porosity refers to the spaces between soil particles, which are

o

macropores (large pores) or micropores (small pores)
linked to plant growth as more pore space increases the soil’s

o

potential to store water and allow roots to grow more readily.
Determined by structure (compact structure has lower porosity)
and texture (clayey soil has micropores and macropores, sandy

o
o

soil only has macropores).
Has an inverse relationship with bulk density.
Cultivation decreases porosity as it decreases soil organic
matter and causes smaller peds (less micropores).
 To preserve soil porosity, minimum tillage techniques

o

o

can be used which minimises cultivation.
Porosity can be increased by the addition of organic matter
o
o
Porosity affects:
Water infiltration, storage and drainage
 Soils with more micropores have greater water storage
capacity (clay soils). Macropores increase infiltration and
drainage as they provide space for water to flow (sandy

o
o

soils).
Gaseous exchange
 More pores means more spaces for soil air.
Root growth
 Roots need macropores to grow into.
o

o

o

o
o
o
o

Bulk density

the weight of a unit volume of soil:

Dry Soil Weight ( g)
3
Soil Volume( c m )

 Highest bulk density: sand
 Medium: silt
 Lowest: clay
Lower bulk density is generally desirable.
o
o
Bulk density affects:
Porosity (inverse relationship)
Movement of gases within the soil (inverse relationship)
Water infiltration, storage and drainage (inverse relationship)
Root penetration and plant growth
 Soils with a bulk density higher than 1.6 g/cm^3 tend to

restrict root growth.
Organic matter can be added to decrease Bulk Density
o
 Perform a first-hand investigation to analyse and report on the
o

physical and chemical characteristics of a soil ( include all chemical
and physical characteristics above)
o

S
oi

o

Test
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1. Using a hand trowel, remove a small
sample of soil from 10cm deep.
2. Place this onto a clean, white plastic
surface.
3. Place drops of universal indicator until
the soil attains a muddy consistency
and mix the sample with a stick.
4. Sprinkle barium sulfate on top of the
sample and compare the colour to the
pH chart provided with the universal
indicator.

o

B
ul
k
D
e
n
si
ty

1. Place a bottomless drum on the soil
and fill it with water, leaving it for 24
hours to moisten the soil to ensure the
soil will stay intact in the cylinder.
2. Prepare a flat horizontal surface with a
hand

trowel,

taking

care

not

to

compact the soil.
3. Using a block of wood and a hammer,
drive a metal ring with a diameter of
10cm into the soil, 10 cm deep.
4. Excavate the cylinder by digging
around it with a hand trowel, taking
care not to disturb the sample. Use a
flat bladed knife to remove excess
soil, so that the bottom of the sample
is flush with the edges of the ring.
5. Measure the height of the soil, the
diameter of the ring and calculate the
volume of soil.
6. Bag the soil to avoid any loss during
transportation, and then place it in an
oven at 105 degrees C for 2 hours.
7. Weigh the dry soil and calculate the
bulk density. Bulk density (g/cm3) =
Dry soil weight (g) / Soil volume (cm3)
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o

Soil Characteristic

o

Cumberland
clay
loam (JRAHS farm)

o

pH

o
o

A horizon - 6.5
B horizon - 6.0

o

Ion
Capacity

o

measured in a lab

o

Soil carbon

o

measured in a lab

o

Nutrient Status

o

measured in a lab

o

Structure

o

A horizon - good
B horizon - poor

o

Texture

o

A horizon- clay loam
B horizon - clay

o

Porosity

o

70-75%

o

Bulk Density

o
o

1.6 g/cm^3

Exchange

o
 Describe the role of organic matter on the chemical and physical
properties on the soil.
o

Soil Characteristic

o

How this is affected by Organic
Matter

o

pH

o

pH acts as a buffer to change the
pH of acidic and alkaline soils
closer to 7.

o

Structure

o

Improves structure, leading to
better aeration, better water
infiltration and better porosity

o

Texture

o

No effect

o

Soil carbon

o

Increases

o

Ion Exchange Capacity

o

OM particles tends to be negatively
charged, they can attract cations
and increase the soil’s Cation
exchange capacity.

o

Nutrient Status

o

Increased ion exchange capacity
improves the soil’s ability to hold
onto
nutrients.
When
OM
decomposes, it releases nutrients
into the soil.

o

Porosity

o

Increases porosity
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o

Bulk Density

o

Decreases bulk density

o
o
o

Ways to add OM

Crop rotation (rotations that include legumes and perennial

grasses increase OM)
o

Organic fertilisers (such as compost)

o

Green manuring (growing a crop e.g. cowpeas and ploughing it

back into the ground).
o

Stubble mulching
●

grow wheat (produces seed head at top of plant)

while harvesting, top of crop is cut off only
residue of crop post harvest is called stubble this material is
then incorporated into the soil.
o
o

Chemical: Increases cation exchange capacity, regulates the
pH, main source of energy for soil micro-organisms, and is the
main source of Nitrogen, Phosphorus, and Sulfur required by

o

plants.
Physical: Lowers density and increases porosity, promotes
better aeration and draining, improves the water-holding
capacity, reduced runoff, and improves structure and structural
stability.

o
 Explain the role of Nitrate and Ammonia in plant nutrition.
o Nitrogen:
o An essential element for plant growth and reproduction.
o A component of chlorophyll and therefore essential for
o

photosynthesis.
Plants also use nitrogen to produce protein and nucleic acids

o

which are needed in DNA and RNA.
Yellowing leaves can indicate nitrogen deficiency since this may

o

be due to a lack of nitrogen to create chlorophyll.
Plants can only obtain nitrogen from ammonium (NH4)
and nitrate (NO3). Ammonia (NH3) and nitrite (NO2) are not
usable.

o
o
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 Illustrate and explain the nitrogen cycle
o AND Explain:
o Nitrification
o Denitrification
o Mineralisation
o Ammonification
o

and include the role that microbes perform.

o
o

Plant growth is often limited by low levels of nitrogen in a suitable
form, despite the abundance of nitrogen gas in the atmosphere. Microorganisms make nitrogen available to plants in a form that they can
use.
1. Nitrogen fixation
 Nitrogen gas in the atmosphere is made available to living
organisms by being converted to ammonia (NH3). This
fixation is carried out by bacteria which may be free living
(Clostridium) or symbiotic (Rhizobium, which invades the
roots of legumes and forms nodules)
2. Precipitation
 Rainfall contains a certain amount of nitrogen, which has
been released by lightning or comes from industrial
pollution. It is mostly present as ammonium (NH4+) or
nitrate (NH3-) ions.
3. Ammonification
 Nitrogen in organic compounds (dead plants, animal
manure) is decomposed by fungi and bacteria into
Ammonium ions (NH4+).
4. Nitrification
 Bacteria of genus Nitrosomonas convert ammonium (NH4)
into nitrites (NO2-). Bacteria of genus Nitrobacter convert
nitrites into nitrates (NO3-).
5. Mineralisation (Ammonification + Nitrification)
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Mineralisation is the complete decomposition of organic

material, releasing ammonium
6. Denitrification
 Many soil bacteria such as Agrobacterium are able to use
nitrate, nitrite or ammonium ions to produce nitrogen gas
(N2). This occurs in waterlogged soils where oxygen is
limited, so bacteria use nitrogen an alternative to oxygen. It
is desirable to reduce denitrification, as it results in a loss of
nitrogen available to plants.
7. Leaching
 This is the loss of nutrients from the soil. The nitrate ion
(NO3-) is absorbed only weakly by the soil and is easily
leached out. Leaching is more likely to occur in high rainfall
areas.
8. Nitrogen immobilisation:
 Nitrogen is incorporated into the microbial cells and tied up
in the microbial pool of nitrogen
9. Volatilisation:
 Fertiliser nitrogen lost to the atmosphere as ammonia gas.
o
 Illustrate and explain the carbon cycle
o Carbon dioxide is removed from the atmosphere and converted
into plant material by the process of photosynthesis; the
o

carbon is stored in glucose and cellulose.
When a plant is eaten, some of this fixed carbon enters the

o

animal.
Animal waste, dead animals and dead plants contribute to the

o

organic matter pool.
Bacteria and fungi decompose this organic matter, releasing

o

carbon dioxide into the air.
Burning fuel and volcanoes also release carbon dioxide into the
air.
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o

o
 Research and investigate using secondary resources the importance
of microbes and invertebrates in the decomposition of organic matter
and nutrient cycling.
o Bacteria, fungi and invertebrates
 eg earthworms
 Decompose the remains and wastes of plants and
animals in the soil, releasing the chemical elements they
o

contain.
Decomposers
 break down complex organic molecules into simple


compounds,
These elements can then be absorbed by roots and used



by plants, going back to the start of the cycle.
All elements in nature are recycled this way, including
the most important plant nutrients nitrogen, carbon and



oxygen.
In example:
 wood-decaying fungi breaking down lignin.
 Saprobic bacteria are heterotrophs that live on


decaying material such as a carcase.
Earthworms
o eat soil and pass it through their bodies,
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o

Breaking it down to release minerals while
increasing the surface area of residues



available for microbial decomposition.
Dung beetles
o incorporate organic wastes into the soil,
o Burying them into the ground, speeding up

decomposition.
o
 Research and investigate using secondary sources the various
o

sources of water and appropriate management of water use on farms
Sources of Water
o River/Creek
 Water is taken from a nearby waterway
 requires a pump and pipes
 issues are water may be saline or contain algal
o

o

contamination.
Bore
 Drilling into underground aquifers.
 not sustainable if water is used faster than it can be
replaced
 Water may contain high levels of minerals.
Dam
 Mainly used for irrigation due to its lower quality.
 Infrastructure, such as a pump, is needed to transport


o

the water to where it is required.
Dam is usually at a low ground level to direct rain runoff

into the dam for collection.
Town
 Town water is usually treated and quality is guaranteed.
 It can be used for any purpose on the farm, but is
usually too expensive to be used for irrigation by itself

o

on farms.
Rainfall
 A tank collects and stores rainwater runoff and is used to


collect and maintain harvested rain.
Adequate care is taken so that water is not



contaminated or that it is filtered.
Tanks may have a high initial cost but if water quality is
good, it can be used for all purposes on the farm.

o
o

Management
o Water meter:
 Used to monitor the amount of water used so the limited
amount of water available can be allocated for the
future.
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Can be connected to a computer and daily water usage
can be plotted/tabulated to check for irregularities, so a

o

leak or water theft can be detected faster.
Tensiometer:
 Measures the moisture level in the soil so the right


amount of irrigation can be applied.
Can be used in conjunction with a water retention curve,
which plots time against water retained in the soil in
order to determine when water levels will be low and




irrigation is needed.
Saves cost and avoids water wastage.
Excess irrigation can also have problems such as
flooding and reducing soil air which can reduce root

o

respiration.
Fencing off waterways:
 Fences around waterways prevent stock from accessing




o

o

them directly.
Prevents deposition of animal waste into the creek
Minimises erosion of the riverbank by hooves.
Preserves the quality of the water and the aquatic

habitat.
 Prevents stock losses from bogging and drowning.
Types of irrigation:
 Using the appropriate type of irrigation can save water.
 For example
 Installing a drip irrigation system for orchards and


vineyards.
Overhead sprinklers can be used for seasonal



field crops like corn and lettuce
Flood irrigation can be used for certain crops like

rice.
Troughs:
 Large containers placed in the open for animals to drink


from.
Can be used in conjunction with fenced off waterways to
provide a source of water and prevent stock from



drinking directly from creeks and rivers.
There is a mechanism to stop the water from

overflowing.
o
 Describe the influence of legislation and government regulations such
as licensing on the availability and use of water for agricultural
purposes
o According to the Water Management Act of 2000, there are two
o

types of basic landholder rights related to agriculture:
Domestic and stock rights: Owners occupiers of land which is
overlaying an aquifer of has a natural waterway can take water
without a license for domestic purposes or to water stock.
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However this water cannot be used for irrigating crops that will
be sold or for intensive intensive livestock operations. For
irrigation and intensive livestock operations, a license is
o

needed.
Harvestable rights: Farmers can store 10% of rainfall runoff
(100% in Western Division of NSW). If a farmer wants to build a
dam exceeding the harvestable rights, a license is needed from

o

water NSW.
Farmers must apply for a license to use water from rivers and
bores for commercial purposes, or to collect more than 10% of
run-off water. This may be done through the NSW office of

o

water. Farmer must pay for the license and for annual renewals.
Influence of the legislation:
o Effects on water availability:
 Every year, the government makes an Available Water
Determination (AWD) which is affected by rainfall,
inflows to dams and evaporation. The quantity of the


allotment affects water availability for farmers.
If the farmer is using less water than his allotment, he
may sell the difference to another farmer but this must
be done through NSW water and a processing fee must

o

be paid.
Effects on water use:
 The amount of water allocated may affect the production
level (less animals) and the types of crops that can be
grown (cotton and corn are high water using crops)

o
 Describe the impacts of historical land use practices in the
development of Australian agricultural systems.
o

Land clearing

o

the removal of trees and vegetation in order to use for land for

o

agricultural production.
has occurred since the arrival of Europeans in 1788 and 70% of
native vegetation has been modified in the past 200 years, a

o

significant proportion of this is for agricultural use.
CAUSES
 Salinity: Trees have deep roots which use up water from
the water table through evaporation and transpiration
pull, keeping the water table low. Land clearing removes
trees, causing the water table to rise. When the water
table reaches the surface, the sun causes evaporation,
keeping the salts in the soil. This increase in salinity is
harmful to crops and may cause erosion as there are
less roots to hold the soil together.
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Erosion: Without trees roots to hold the soil together, the
soil is more prone to erosion. Valuable topsoil rich in
organic matter can be lost, harming soil structure and



fertility.
Destruction of habitat: Removing native vegetation
destroys the habitat for native animals, reducing the
natural predators of pests such as birds which eat pest
insects. Robins are a family of native birds which eat
pest insects and live in eucalyptus trees which are
affected by land clearing.

o
o

Excessive use of chemicals

Chemicals are frequently used to kill insects such as aphids
which are a vector for Potato leaf roll virus. In the 20th century,
pesticides were frequently used, such as for cotton crops which
were sprayed with pesticides to kill bollworms multiple times a
season, before the invention of BT cotton. Insects which survive
chemical treatment will breed, and their offspring will have the
genes resisting the chemical control. When chemical pesticides
are repeatedly used, this process of natural selection will
continue, leading to more of the pest population to be resistant
to the chemical and it will become ineffective. Without an IPM,
the resistance that develops forces even more spraying,
furthering the problem. Due to the excessive use of chemical
pesticides, cotton bollworms became resistant.

o
o
o

Excessive use of fertilisers

Since the invention of synthetic fertilisers such as anhydrous
ammonia, they have been applied in high amounts. The
fertiliser that is not taken up by plants leaches into the soil and
excess of negatively charged particles turns the soil acidic.
Most plants prefer a pH of 6-6.5 so an acidic soil reduces the
range of crops that can be planted. Excessive fertiliser use
leads to leaching into waterways, leading to algal blooms that
block light for all other water plants, killing them which causes
a reduction in oxygen levels when bacteria break down these
plants.

o
o

Excessive cultivation
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o

Cultivation is the mechanical agitation of the soil to prepare it
for growing crops. Excessive cultivation destroys the ground
cover, whose roots maintain the soil structure and protect it
from erosion. Excessive cultivation causes destruction of soil
structure, decreasing the size of soil particles, leading to
erosion from wind and runoff. Excessive cultivation reduces the
number of microbes and earthworms in the soil by killing them
or destroying their habitat, these organisms are necessary in
the carbon and nitrogen cycles.

o
 Research and investigate using secondary sources the practices that
have led to one important soil degradation problem, the outcomes of
these practices on the land/water system and current recommended
procedures to alleviate the problem
o occurs when stress applied to the soil causes air to be
o

displaced from the pores between the soil grains.
Practices causing soil compaction:
 Continuous cultivation with heavy machinery
compresses the soil particles. This results in a layer of


compacted soil below the soil surface.
Livestock trampling can also cause soil compaction,
especially if grazing is intensive. Hooves apply a high
amount of pressure on the soil creating a layer of



compacted soil below the soil surface.
Wet soils are more susceptible to soil compaction since
they are more malleable and clayey soils are more

o

o

susceptible than sandy soils due to smaller particle size.
Effect on agricultural production
 Soil compaction results in higher bulk density and


reduced pore size which impedes root growth.
Consequently the plant has less access to less water and



nutrients
plant growth and vegetative/reproductive yield is

reduced.
Procedures to alleviate the problem:
 Soil compaction can be prevented by adopting minimum
tillage techniques,
 such as strip-till which only cultivates the soil that
is to contain the seed row, leaving the rest of the


plot undisturbed.
This reduces the amount of compaction by
limiting the number of times heavy machinery
passes over the soil.
o
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Compacted soils can be rehabilitated by first deep
ripping them with a tyned cultivator, which will



increase porosity and decrease bulk density.
Then organic matter can be added by growing
green manure or crops that leave a large amount



of surface residue such as grain corn.
As the organic matter breaks down, soil structure

will be improved and porosity will be increased.
o
 Describe farming/agricultural practices that have affected water
quality and quantity including :
o fertiliser usage
 Runoff of nutrients, especially phosphorous and nitrogen,
leads to eutrophication in water, which is when
excessive algae growth blocks light for other plants,
killing them off. When the algae and plants die, the
decomposing organisms deplete the water of oxygen,
having a negative effect on water quality. The
deoxygenation also destroys aquatic life which are
o

necessary to maintain a balanced ecosystem.
the effects of stock
 Effluent and urine from stock leaches into groundwater
and then waterways, or directly into streams and rivers.
This reduces water quality. Intensive grazing also
damages ground cover, which reduces the roots to hold
soil in place, leading to erosion and runoff of soil into
waterways. Compaction of soil in riparian zones due to
livestock reduces the amount of water that soil can
absorb, so runoff into the water source is increased.
Manure contains large quantities of nitrogen and
phosphorus which promote algal growth that may cause
eutrophication, leading to lower oxygen levels in the

o

water.
effluent management
 Animal wastes are a major source of disease causing
bacteria and viruses, for example cattle manure contains
large amounts of E.coli bacteria. When wastes from
pastures, feedlots or dairies are exposed to weather,
there is the potential for leaching and runoff. Farm
effluent carried by rain may have a significant effect on
other animals that drink downstream, and livestock
drinking contaminated water show decreased growth
rates and lower productivity. The nutrients in animal
waste including nitrogen and phosphorus may also lead

92 | P a g e

to eutrophication. Water should be diverted and held in
o

settling ponds for treatment.
chemicals
 Chemicals can also enter waterways through leaching by
excess irrigation. They can also be carried as dust by
wind over very long distances and contaminate aquatic
systems kilometres away. Pesticides may leach into
groundwater, contaminating water for agricultural and


human use.
Runoff of pesticide chemicals will pollute the water and
may kill unintended targets, such as ladybirds and honey
bees, which are beneficial for the ecosystem. There are
also public health impacts from eating contaminated

o

fish.
grassed waterways
 Grassed waterways collect runoff from adjacent fields in
order to convey the water at a slower velocity to a
drainage line or creek. Grassed waterways slow down
the runoff of rain and this reduces erosion, the ground
cover provided also prevents soil from eroding due to
rain runoff. Eroded soil particles are also stopped by the

o

vegetation before they can enter the water.
riparian zones
 A riparian zone is a vegetated area near a stream which
may consist of native grasses, shrubs and deep-rooted
trees which act as a buffer to protect the waterway from
erosion and the impacts of adjacent agricultural
activities. They help to prevent sediment, nutrients,
pesticides and other pollutants from reaching a river, to
protect water quality. They slow floodwaters, helping to
prevent erosion along riverbanks, which can reduce

o

water quality by causing sedimentation.
dam construction
 Farm dams are used to store water for irrigation and to
provide water for stock. Dams on farms are constructed
in depressions in the terrain, so rain runoff will flow into
them. Dams increase the quantity of water that can be
stored on the farm. However, dams decrease the
amount of water in nearby waterways as they collect
rain runoff that would otherwise enter creeks and rivers.
Water may be pumped into the dam from nearby rivers,
and this would also reduce water in nearby waterways.
Stock will affect the water quality in dam as they tend to
defecate and urinate in the water if they are given
unrestricted access, this may be prevented by building a
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fence and providing water by building water troughs.
Runoff of fertilisers can cause algal growth which will
reduce oxygen in the water when microbes decompose
the dead algae, damaging water quality. This can be
prevented by avoiding application of fertilisers before
o

rain.
irrigation methods
 Irrigation water often carries sediment, fertilisers,
pesticides and natural salts leached from the soil which
contaminate water supplies. Alternatively, water may
drain downwards through the soil and enter the
groundwater system, resulting in a rising water table
which brings mineral salts together with it. Different
irrigation methods also affect water quantity, for
example, drip irrigation conserves water by dripping
water directly near roots, reducing wastage compared to
spray irrigation.

o
 Research and investigate using secondary sources programs such as
Catchment Management and Landcare that involve community and
government groups working together to conserve and protect soils,
water, waterways and water catchments
o

Landcare:



Landcare is a national organisation of more than four thousand locally
based community groups which work with farmers and governments
to reduce the possible harmful effects of agriculture. The primary aims
of Landcare are to to reduce erosion, salinity, pollution of waterways
and loss of native vegetation. The organisation does so by informing
farmers about sustainable management practices, actively repairing



degraded land and promoting cooperation between land users.
Landcare conducts workshops, field days and presentations to inform
farmers on sustainable agricultural practices. For example, a Landcare
project in the Murrumbidgee area in 2009 was aimed at encouraging
local cereal farmers to practice stubble retention and direct drilling to
combat increasing soil degradation, erosion and loss of structure.
They conducted several local demonstrations on farms in the area so
that farmers had direct and relevant evidence.

o
o

Catchment Management Authorities (CMAs)



established by state government under the CMA Act 2003.
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locally driven organisations with a board that reports directly to the
government and coordinate natural resource management in each



catchment.
Roles include:
o Developing and implementing the Catchment Action Plan,
o
o
o

investment strategies and annual implementation plans.
Managing native vegetation and land clearing consents.
Managing water licenses.
Undertaking ground works or catchment activities such as river
rehabilitation, native vegetation management and salinity

o

mitigation projects.
Consulting indigenous communities of natural resource

o

management.
Providing community information and support.

o
 Assess the factors involved in long-term sustainability of agricultural
systems including:
o Australian land classification/capability and
o Whole-farm planning
o

There are two methods currently used to evaluate rural land in NSW.
These are: Rural Land Capability, and Agricultural Land Classification.

o

Rural Land Capability:

o

Rural Land Capability is an eight class system which provides a set of
guidelines for how property should be managed sustainably and
involves using land according to its capability and protecting it
according to its needs.

o

Land class is determined by the soil, slope, aspect, position in the
landscape and limiting factors such as nutrient imbalances, acidity,
salinity, structural degradation, drainage and lack of soil organic
matter. By grouping various land units into management units called
Land Capability Classes, the land can be better managed for a
particular enterprise, such that management practices are appropriate
for the land and will not cause degradation, which can occur if land is
used beyond its capability. Land is not classified on its present use,
but on its potential for sustainable use if developed. For example, the
land on which a shearing shed is located may be capable of being
cropped, even though it is currently used to hold a shed.

o

Class 1-3: Suitable for cropping

o

Class 4-7: Suitable for grazing

o

Class 8: Unsuitable for agricultural use

o

Agricultural Land Classification:
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o

Agricultural Land Classification is a five class system used to classify
land in terms of its suitability for general agricultural use. This
methodology is based on evaluating land resources and matching
their limitations with the biophysical, social and economic
requirements of agricultural enterprises. The agricultural land
classification map provides a generalised interpretation of agricultural
land suitability based on landform (including slope), soil (including
depth and drainage), vegetation, climatic, social and economic
characteristics, and groups these lands into different classes.

o

Class 1 - Suitable for intensive cultivation. Low or no constraints to
high levels of agricultural production.

o

Class 2 - Suitable for regular cultivation of crops but not continuous
cultivation.

o

Class 3 - Suitable for grazing. May be cultivated in rotation with a
sown pasture.

o

Class 4 - Suitable for grazing but not cultivation.

o

Class 5 - Unsuitable for agriculture or at best suited only to light
grazing.

o

Specialist class - Land which has soil and climate features which
allows for production of a crop or a narrow range of crops with special
requirements (bananas or other tropical tree crops)

o

Whole-farm planning

o

Whole farm planning is the process of making a long-term plan for
property design and management on a farm, taking into account
natural resources and economic factors. Whole farm planning involves
subdividing land into homogenous units based on natural features
such as soil type, slope, drainage and vegetation, rather than arbitrary
boundaries. Each land unit should be managed according to its
potential and its limitations, for example Class 1 land under Rural
Land Capability assessment is more fertile and will be used for
cropping while Class 4 land is not fertile enough for constant cropping
so it will be used for cattle grazing. Farm improvements should not be
looked into in isolation, but integrated into a plan which considers the
farm as a whole.

o

Assessment of whole farm planning:

o

+Land use is more efficient as land is divided into classes and used
based on its capabilities.
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o

+Provides long term sustainability by using the land according to its
constraints and potential.

o

+Prevention of soil structure decline since land unit is managed
according to its limitations.

o

+By taking the whole farm into account, investment can be directed
to an area where it will generate the most profit.

o
o

F

o

Advantages

o

Disadvantages

-
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human activities.

o
o
 Construct a table to evaluate the following sustainable practices:
o Tree planting
o Mininum tillage, Zero tillage
o Crop rotation
o Fencing off water ways
o Reducing stocking rates
o Use of legumes in pasture production
o Green manuring
o
 Identify and explain the tensions between sustainability and shortterm profitability in farming systems
o There is a trade-off between short term profit and long-term
sustainability. Sustainable management practices may be
costly to implement, reduce the amount of product or reduce
the value (quality) of the product. All three of these factors will
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reduce profit in the short term, so farmers will lose profit to
o

develop a sustainable farming system.
Cost to implement sustainable practices: Manure is an organic
fertiliser that can be applied to soils improve sustainability by
adding organic matter to the soil, this prevents loss of soil
structure in the long run, maintaining aeration, root penetration
and preventing erosion. But there is the cost of purchasing a
manure spreader, to store of the manure. The alternative is to
apply inorganic nitrogen fertiliser such as anhydrous ammonia,
which is cheaper but less sustainable because it doesn’t add
organic matter to the soil. Higher input costs means less profit
for the farmer in the short run so choosing the more

o

sustainable option reduces profit.
Reduced amount of product: Green manure crops are after a
period of cropping to provide ground cover, prevent erosion
and add organic matter to the soil, improving soil structure.
This improves long-term sustainability. The alternative is to
plant a cash crop like wheat immediately to sell for profit, but
this is less sustainable because it will deprive the soil of organic
matter and nutrients. The sustainable practice of green manure

o

reduces the amount of product sold and therefore lowers profit.
Reduced value of the product: A reduction in the use of
insecticides is a sustainable practice that will prevent
resistance in pests from developing, increasing the
effectiveness of pesticides in the long run. Less pesticides also
prevents harm to the local ecosystem by reducing the chance
of killing non-target insects. However, in the short run, there
will be more pests which will damage crops, for example
cabbage white butterflies causing cosmetic blemishes on
organically grown cabbages, this reduces the value of the crop
and profit. The alternative is to use more insecticides which will
increase short term profit by reducing crop lost to pests, but is
unsustainable in the long run.

o
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O ELECTIVE 3: FARMING FOR THE 21 ST
CENTURY
o Innovation, Ethics and Current Issues.
1. Discuss issues related to the research and development of

technologies including:
o Funding sources:
- Funding is obtained from levies on the sale of produce, with the
-

levies matched by the government then allocated for R&D.
There are no set of principles to guide the policy makers to
assess individually funded programs, with some programs
being very successful and others having little or moderate

-

success with the same amount of allocated money.
No means by which to control multiple funding sources to some

-

programs.
Primary producers want their money to be spent on improving
their industry whilst the government wants to improve the

-

broader community.
Whilst the money may be paid, the benefits may not be

-

available for decades.
Cost of research for new technology may be passed onto
farmers in the price so that farmers need to pay twice for both

o
o
-

research of the technology and the technology itself.
Patents:
Similar to plant breeder’s rights.
Plant breeder’s rights:
Patents for people who produce new varieties of plants that are

-

distinguishable, uniform and stable.
PBR registration takes 2-5 years and up to 10 years for some

-

species.
A person seeking PBR would need to have skills in plant
breeding so they can establish trials to provide evidence their

-

plant is unique and stable.
Anyone seeking PBR must be able to complete the two stage

-

application process that is time consuming and complicated.
A fee must be paid and then an annual fee to maintain it.
Difficult and costly to enforce a PBR as it is the responsibility of

-

the PBR guarantee to enforce it.
There are some countries that do not have rules regarding

-

PBRs.
PBR exists in many countries and because Australia is a part of
that alliance, it will cost Australian breeders the same fee, but
they will need to pay a consultant for non-English speaking

o
-

countries to get a PBR.
Animal welfare:
The animal ethics committee does not allow any research that
causes unjust stress to animals, for example, separation from
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other animals, confinement, bad housing conditions, nonanaesthetised surgery, multiple experiments on the same
o
-

animal, no rest, and unqualified researchers.
Legislation:
Law that has been enacted by a governing body.
All animals are protected by “Prevention of Cruelty to Animals
Act 1979” which prevents cruel and unconscionable treatment

-

of animals.
Animals in teaching and research are protected by the Animal

o
-

Research Act 1985.
Contracts:
Legally enforceable agreement between two or more parties,

-

generally written.
Determines the limits of what needs to be done.
Generally a guarantee of the outcome for the funder.
Misinterpretations could cause issues.
Difficulties may occur with unforseen situations (e.g. drought

may mean cattle aren’t the required weight).
o
2. Evaluate a range of new technological developments that may assist
agricultural industries including:
Technology

o

Satellite

o

o
-

maintenance.
Inefficient for

-

be monitored.
[GPS] Allows tracking of
trucks in areas without

-

smaller farms.
Expensive.

-

Skill required.
Expensive,

-

reception.
[C] Can let you know
when cattle are drinking
water to tell if one is

-

sick.
[C] Farmer does not
need to physically check
the stock every day –

o
Computer
Technologies
o
o
Lasers
o
Weather

o

utilise the images.
[C] Regular

-

with a satellite

o

-

weeds.
[GI] Growth stages can

Wireless cameras
uplink
o
o

trained people to

-

Identifies the
location of stuff.
o
Cameras –

Disadvantag

es
- [GI] Requires

diseased crops or

imagery makes large
scale maps.
o
GPS –

[GI] Allows easy

o

identification of

Technologies
o
o
Global
Imaging – Satellite

Advantages

Forecasting
Computer

Record Keeping

-

real time monitoring.
[L] Makes it easier to
plant in straight rows,
allowing easier

-

harvesting.
[L] Allows better land

especially for
satellite internet.

levelling for equal
distribution of water and
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System

-

fertiliser.
[WF] Allows better
planning of irrigation,

-

sowing, harvesting, etc.
[CR] Keeps a record of
what the farmer does,
useful for calculating

-

withholding periods.
[CR] Gives the farmer
statistics, useful for
killing the least

Biotechnologi

o

es

-

productive cows.
Increases production.
Less chemicals.

-

to develop and

o
o

GM

Technology
Electronic

o

Identification

o

o
o

Systems
o
NLIS Tag

Robotics
o
Automatic
Milker
Weed Seeker

o

(Infrared scanners

Expensive.
Takes a long time
test a new

-

Provides lifetime

-

traceability.
Allows the farmer to

-

biotechnology.
Lots of labour.
Expensive,
especially for

receive feedback about

larger herds.

-

the carcass.
Allows access to other

-

markets.
Labour and time

-

Expensive to set

-

efficient.
Reduces the number of

-

up.
Still requires

-

workers required.
[AM] Can tell if the cow

-

operators.
May malfunction.

is sick.

spray weeds)
o
3. Evaluate methods that companies may use to market new
technological developments.

o

o

o

Method

o

Advantages

o

Internet
Advertising

-

Relatively cheap.
Easy to set up.
Can be sent to remote

Newspaper

-

areas.
Can be sent to remote

Field days

-

areas.
Easy to use.
Farmers get to see your

-

product first hand.
Experts are present and
can explain the product.

o

Disadvantag

es
- Expertise
-

required.
Still costly.

-

Very expensive.
Expertise

-

required.
Limited audience.
Takes time and

-

effort to organise.
Easy to screw up.
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o Managing Processes in Agricultural
Systems
4. Explain the reasons for adopting technologies in agriculture.
o Increases productivity.
o Improves product (e.g. longer shelf life, more nutrients).
o Improves sustainability.
o Reduces labour required.
o May help with obtaining subsidies from the government.
o
5. For one recent development (Transgenic Plants):
o Explain the reasons for the development of the technology:
- Less chemicals are required (e.g. BT Cotton already has
o
o
-

immunity to cotton bollworm caterpillar).
Makes plants more suitable to environment.
Improves nutritional content.
Outline the historical development of the technology:
First developed in tobacco plants by the Americans in 1983.
First transgenic cotton plant in US in 1987.
Insect resistant GM cotton introduced in 1996.
Currently only GM plants in Australia are canola and cotton.
Describe in detail the technological development:
Individuals developed through genetic engineering are known

-

as transgenic.
Contain foreign genes or genetically modified genes.
BT cotton refers to cotton with an endotoxin protein from soil

o

bacterium that kills bollworm, a cotton pest.
Effect:
o
Economic

o

o
-

Advantages
Saves money with
less pesticides

-

o
-

Disadvantages
Research is costly.
Higher seed and
technology prices.

required.
Controls yield loss
from pests,
increasing yield and

o

Environmental

-

income.
Reduced reliance on

-

chemicals.
o

Social

-

-

Crops meet

spread to weed
-

Legal

-

population.
People feel ethically

consumer demands

uneasy about

(e.g. gluten and

eating ‘unnatural’

chemical free).
Possible solution to

-

world hunger.
o

Resistance may

Legislation protects

food.
Labelling is required
to identify GM

-

foods.
All GM plants need

the health and

to be sold through a

safety of people

licensed dealer.
103 | P a g e

Managerial

o

-

and the

-

Patents restrict

environment.
Less reliance on

-

usage.
There is a choice to

chemicals.

buy GM seeds
which are more
costly.

o

o Research Methodology and Presentation
of Research
6. Analyse a research study of the development and/or implementation
o

of one recent technology in terms of:
http://hsc.csu.edu.au/agriculture/electives/21st/4509/A%20Study
%20of%20Salinity%20Tolerance%20in%20Tibetan%20Wild
%20Barley.html
o Aim: To evaluate the genetic variation of salinity tolerance
amongst Tibetan barley varieties using measures of plant
growth and yield and the concentration of Sodium and
o
-

Potassium in tissues.
Design of the study:
Treatment: Sodium chloride is added to hydroponic solution

-

growing Tibetan barley.
Control: Known salt tolerance barley cultivar (CM72).
Standardisation: Temperature regulated greenhouse with the
plants having exactly the same conditions except the salt

-

solution.
Replication: 12 seedlings of each cultivar were tested, with 188

-

cultivars.
Randomisation: Seedlings randomly chosen.
Evaluation: Flame atomic absorption spectrometry and DNA

o
-

testing.
Methodology of the study:
Randomly chosen seeds of the cultivars are sterilised in
hydrogen peroxide before being germinated in an incubator for

-

10 days.
Transferred to plastic containers and grown hydroponically in a

-

temperature controlled glass house.
Hydroponic solution changed weekly and salinity was induced

-

after 10 days.
Sodium Chloride added incrementally each day until a

o
-

concentration of 300 µM was achieved.
Collection of data for the study:
After 21 days, plants were collected and cleaned, before being

-

dried and weighed.
Shoots and roots were then ground and their Sodium and
Potassium content determined using flame atomic absorption

-

spectrometry.
DNA was extracted from the leaf tissue of each cultivar.
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o
o
-

Presentation of data:
Tables and frequency distributions.
Analysis of the data:
Wide variation in the shoot, root and whole plant response

-

amongst the 188 cultivars subjected to the treatment.
70% of the cultivars had a higher relative shoot and root dry

weight than the control variety.
o Conclusions:
- Tibetan barley cultivars are highly tolerant to salinity.
o
7. Explain the need for research in the development of agricultural
technologies.
o Improvements in productivity.
o Maintaining the competitive nature of the market.
o Keeping agricultural activities sustainable.
o Improves desirable characteristics to improve marketability and
o
o

sales.
Lowering costs and increasing yield.
Reducing the need for labour.

o

105 | P a g e

