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Before we start…
Dear Learner - This Learner Guide contains all the information to acquire all
the knowledge and skills leading to the unit standard:
Title:
US No:

Explain functional animal anatomy and physiology
116285

NQF Level: 4

Credits: 3

The full unit standard will be handed to you by your facilitator. Please read
the unit standard at your own time. Whilst reading the unit standard, make a
note of your questions and aspects that you do not understand, and discuss it
with your facilitator.
This unit standard is one of the building blocks in the qualifications listed
below. Please mark the qualification you are currently doing:
Title

ID Number

NQF Level

Credits

Mark

National Certificate in Animal Production

48979

4

120

ρ

National Certificate in Plant Production

49009

4

120

ρ

Please mark the learning program you
are enrolled in:
Your facilitator should explain the above
concepts to you.

Are you enrolled in a:

Y

N

Learnership?

ρ

ρ

Skills Program?

ρ

ρ

Short Course?

ρ

ρ

This Learner Guide contains all the information, and more, as well as the
activities that you will be expected to do during the course of your study.
Please keep the activities that you have completed and include it in your
Portfolio of Evidence. Your PoE will be required during your final
assessment.

What is assessment all about?
You will be assessed during the course of your study. This is called formative
assessment. You will also be assessed on completion of this unit standard.
This is called summative assessment. Before your assessment, your assessor
will discuss the unit standard with you.
Assessment takes place at different intervals of the learning process and
includes various activities. Some activities will be done before the
commencement of the program whilst others will be done during programme
delivery and other after completion of the program.
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The assessment experience should be user friendly, transparent and fair.
Should you feel that you have been treated unfairly, you have the right to
appeal. Please ask your facilitator about the appeals process and make your
own notes.
Your activities must be handed in from time to time on request of the
facilitator for the following purposes:
♥ The activities that follow are designed to help you gain the skills,
knowledge and attitudes that you need in order to become competent
in this learning module.
♥ It is important that you complete all the activities, as directed in the
learner guide and at the time indicated by the facilitator.
♥ It is important that you ask questions and participate as much as
possible in order to play an active roll in reaching competence.
♥ When you have completed all the activities hand this in to the assessor
who will mark it and guide you in areas where additional learning
might be required.
♥ You should not move on to the next step in the assessment process
until this step is completed, marked and you have received feedback
from the assessor.
♥ Your facilitator should identify sources of information to complete these
activities.
♥ Please note that all completed activities, tasks and other items on
which you were assessed must be kept in good order as it becomes
part of your Portfolio of Evidence for final assessment.

Enjoy this learning experience!
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How to use this guide …
Throughout this guide, you will come across certain re-occurring “boxes”.
These boxes each represent a certain aspect of the learning process,
containing information, which would help you with the identification and
understanding of these aspects. The following is a list of these boxes and
what they represent:
What does it mean? Each learning field is characterized by unique terms and
definitions – it is important to know and use these terms and definitions correctly. These
terms and definitions are highlighted throughout the guide in this manner.

You will be requested to complete activities, which could be group activities, or individual
activities. Please remember to complete the activities, as the facilitator will assess it and
these will become part of your portfolio of evidence. Activities, whether group or individual
activities, will be described in this box.

Examples of certain
concepts or principles to
help you contextualise
them easier, will be shown
in this box.

The following box indicates a summary of
concepts that we have covered, and offers
you an opportunity to ask questions to your
facilitator if you are still feeling unsure of
the concepts listed.

My Notes …
You can use this box to jot down questions you might have, words that you do not understand,
instructions given by the facilitator or explanations given by the facilitator or any other remarks that
will help you to understand the work better.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .
..................................................................................
..................................................................................
..................................................................................
..................................................................................
..................................................................................
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What will I be able to do?
When you have achieved this unit standard, you will be able to:
♥ Evaluate and manage animals according to specific criteria related to
various anatomical systems.
♥ Gain specific knowledge and skills in animal anatomy and physiology
and will be able to operate in an animal production environment.

Learning Outcomes
At the end of this learning module, you must is able to demonstrate
a basic knowledge and understanding of:
Dissection technique.
Presentation technique.
Scientific sampling technique.
Report writing skills.
Recording skills.
Detailed anatomical systems and the processes active within these.
The effect of the interaction of anatomical systems within animals on
the production of various animal products.
♥ Laws, regulations, rules and principles and codes of conduct pertaining
to the evaluation, handling and dissection of animals.
♥
♥
♥
♥
♥
♥
♥

What do I need to know?
It is expected of the learner attempting this unit standard to
demonstrate competence against the unit standard:
♥ NQF 3; Explain Animal Anatomy and Physiology.
♥ NQF 3; Identify, collect and analyse agricultural data.

Methodology used
♥ It is assumed that you are competent in the previously mentioned unit
standards. You have also dissected an animal in unit standard
116260 (Explain Animal Anatomy and Physiology). In that unit
standard you identified the systems that support the body in growth
and production. In this unit standard you will study, in a little more
detail, the functions of the different anatomical systems and more
specifically the digestive and reproductive systems because they play
a big role in the production aspects of farm animals. The endocrine
and all the other systems form an integral part of the functioning of
the body and reference will be made to them where relevant.
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Various anatomical systems in
animals
After completing this session, you should be able to:

SO 1:Identify and understand in detail the processes active
within the various anatomical systems in animals.
In this session we explore the following concepts:
The Locomotory System; The Bones of the Body; The Skeleton
The Muscles of the body; The Nervous System; The brain
The spinal cord; The autonomic nervous system;
Blood and the Lymphatic System; The heart and the circulatory
system
♥ The respiratory system; The digestive system; The endocrine system
♥ The Reproductive System;
♥
♥
♥
♥

1

Introduction
This Session describes the processes involved within the various anatomical
systems of the body, the interaction of the various systems of the body with
each other, the biochemical substances that are produced within each of the
systems and their purpose.
All activities taking place in living organisms are aimed at growth and
reproduction. In order to grow the animal needs energy. The source of
energy is food, which must be searched for the animal may supply itself or
feed to the animal by its caretaker or parent. To be able to search for food
the animal needs a locomotor system and also senses in order to smell, see
and hear. To make the food available to the body it must first be broken
down into more elementary substances (e.g. proteins to amino acids,
carbohydrates to glucose and fats to fatty acids). The digestive system,
which includes all the structures and organs from the mouth to the anus, is
necessary for this.
The digestive system removes the useful parts from food and discards the
rest. For the absorbed nutrients (amino acids, glucose and fatty acids) to be
changed into energy and thus made available to the body it must first
undergo a process, which is called metabolism. The liver plays the biggest
role in this process. Before energy can be released from nutrients it must
first be “burnt” by the body and oxygen is necessary for this. The respiratory
system supplies this oxygen to the body. To transport oxygen from the
Version: 01
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respiratory organs (lungs) to the rest of the body and also for the distribution
of nutrients through the body, the circulatory system is necessary.
The circulatory system also transports the waste products of metabolism to
organs where it is excreted e.g. the kidneys which is part of the urinary
system. To reproduce the animal needs a reproductive system. This
complicated system is controlled by the endocrine system, consisting of
ductless glands, which secrete their chemicals/fluids called hormones into the
bloodstream for distribution to the whole body. When a hormone reaches its
target organ, it will have the desired effect on that organ. This is called
negative feedback. Production of hormones may be triggered by
environmental factors or physiological changes in the animal’s body. The
endocrine glands control various involuntary processes in the body e.g.
metabolism, growth, digestion, etc.
To synchronise and control all the systems a nervous system is necessary.
The nervous system can be divided into two functional parts, namely, that
which controls voluntary processes like walking, vision, hearing, smelling, etc.
and that which controls the involuntary processes like heart rate, movement
of the intestines etc.
A short preview of the anatomy of the different systems of the body will be
given in order to know the anatomy of a normal healthy animal. For practical
reasons the different systems will be dealt with separately, but it should
always be borne in mind that the function of each system is dependent on
that of others and that it is really impossible to study one without having a
thorough knowledge of the rest.

1.1

The locomotory system
The locomotory system comprises of the skeleton with its joints, which give
support to the different bones as well as the muscles and maintains the
integrity of the body structure. When the muscles contract and relax under
control of the nervous system it causes movement of the body. In addition
there are ligaments in and around joints and tendons, which serve to support
and protect the muscles by preventing overstretching.
ν

The Bones of the Body
The bones of the body can be divided into four categories:
♥ Long bones, e.g. the upper arm bone (humerus), thighbone (femur), etc.
♥ Flat bones. Examples are the cranial bones, ribs and scapula.
♥ Short bones such as those found in the carpus (wrist) and tarsus (ankle).
These bones serve as shock absorbers.
♥ Irregular bones. An example is the vertebrae
Version: 01
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The Skeleton
The skeleton is a framework of hard structures or bones, which supports and
protects soft tissues. It consists of the different bones, cartilage and strictly
speaking also ligaments.
Anatomically the skeleton can be divided into two parts, i.e.
♥ Axial skeleton:
This part of the skeleton includes:
•
•
•
•

The
The
The
The

cranium
vertebral column,
ribs and
breast bone (sternum)

♥ Appendicular skeleton:
This part of the skeleton compromises of
•
•
•

The pelvic girdle
The hind limbs and
The front limbs.

Figure 1. Mammalian skeletal structure
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The Muscles of the body
The muscles of the body can be divided into three groups:
♥ Voluntary striated muscles:
These include those of the neck, back and limbs and are under
voluntary control i.e. the animal can contract these muscles at will.
This is the “meat” of the animal.
♥ Involuntary smooth muscles
This group includes muscles of the intestinal tract, urinary bladder,
uterus etc. They are not under voluntary control of the animal, but
controlled by the autonomic nervous system. There is also no sense
of pain in smooth muscles. An abdominal operation can
consequently be done on domestic animals and humans by the use of
local anaesthesia only. Involuntary muscles, however, send out an
impulse of pain when they are stretched excessively.
♥ Heart (cardiac) muscles (Involuntary muscles)
Cardiac muscles are highly specialised muscle tissue, and although
cross-striations are visible microscopically, they are involuntary
muscles. The muscles also differ from striated muscles in that there
are branches between fibres.
The following diagram shows the matrix of muscles of a cow. Each
number represents a specific muscle.

Figure 2: The muscles
Version: 01
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The nervous system
The nervous system as a whole is well protected by bones. When a nerve is
injured the process of recovery, also called regeneration, can take a long time
e.g. the facial nerve in the horse. Brain cells, however, cannot recover after
injury.
The nervous system consists of the following:
ν

Central nervous system
♥ Brain
•
•
•

Cerebrum
Cerebellum
Medulla oblongata

♥ Spinal cord
♥ Peripheral nerves
•

•

Voluntary nerves
•
Motor nerve fibres
•
Sensory nerve fibres
Autonomic nerves also called involuntary nerves.
•
Sympathetic nerve fibres
•
Parasympathetic nerve fibres

Figure 3: The brain forms part of the central nervous system
Version: 01
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The brain
The brain serves to co-ordinate all the functions of the body. In humans and
higher primates it makes thinking and reasoning possible. It is, however,
difficult to prove that other animals can or cannot think. There are also
various centres in the brain which control certain functions involuntarily e.g.
respiration, blood pressure, heartbeat etc.

ν

The spinal cord
The spinal cord transmits the stimuli from the peripheral nerves to the brain
and also from the brain back to the nerves branching from it. The voluntary
nerves consist of a number of branching fibres running from the brain
through the spinal cord to mainly the muscles and skin. Each branch consists
of motor fibres carrying stimuli from the brain to an organ and sensory fibres,
which carry stimuli from the organ to the brain i.e. the nerve fibres from the
skin to the spinal cord, are sensory fibres and those from the spinal cord to
the muscle are motor fibres. The sensory fibres relay stimuli from e.g. the
skin to the brain where the animal takes note of them. The brain sends
stimuli via the motor fibres to the muscles, which then react.
Furthermore the spinal cord is also the reflex centre. Sometimes a speedy
reaction on a stimulus e.g. to prevent tissue damage, is required. In this
instance to get a more rapid reaction the stimulus takes a short cut via the
sensory nerves through the spinal cord to the motor nerves
Without involving the brain. Only after the reaction has taken place does the
individual become aware of it. This short cut is called a reflex arc. When, for
instance, a hot object is touched, the hand is pulled back before one becomes
aware of the heat.

ν

The autonomic nervous system
The function of the autonomic nervous system is to control the organs,
which fall outside the control of voluntary will. This includes control of the
heart rate, intestinal peristalsis, etc. In some cases the organs fall under
control of the autonomic nervous system as well as the endocrine
system resulting in a close co-operation between the two systems. The
physical appearance of these nerves is identical to that of the voluntary
system and the only way we are able to distinguish between the two is in the
functions that they perform and the organs that they supply. Because the
autonomic nervous system causes two different reactions in each organ it
supplies, it is divided into two parts namely the sympathetic part, which has
approximately the same action as the hormone adrenalin, and the
parasympathetic part, which has basically the same action as the hormone
acetylcholine.
The receptors of the nerves can be divided into two groups according to the
sensations they induce:
Version: 01
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A group of cells with the affinity for certain stimuli

♥ Those, which provide general sensations:
These sensations, with the exception of pain, seldom penetrate the
conscious mind.
♥ Those, which provide specific sensations:
These differ from each other regarding their anatomical structure, the
type of stimuli to which they react and the nature of the sensation
which they provide.
In the next table, Table I the most common classification of
receptors is given.
TABLE I

1.3

Sense-organ

Nature of sensation

Skin

Touch, pain, heat, cold

Eye

Vision (light, colour, for and distance)

Ear

Hearing (pitch, intensity and direction)

Tongue

Taste (sour, sweet, salt, bitter)

Nose

Smell

Blood and the lymphatic system
ν

Blood
Blood consists of two fractions namely:
♥ Plasma (fluid part)
♥ Blood cells
•

Blood Plasma
Blood plasma forms approximately 66 per cent of the total blood
volume and consists of 92 percent water and 8 percent solids. The
latter consists of Proteins and Serum albumin. Blood plasma is
produced by the liver and plays an important role in stabilising the
water content of the blood.

•

Serum globulin
Version: 01
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Is produced by the liver. Globulins play a very important role in the
protection of the body against diseases.
•

Fibrinogen
Is produced in the liver and is important part in the clotting of blood.

•

Inorganic salts
Consist mainly of salts of sodium, calcium, magnesium, phosphorus
and others.

•

Organic substances
Examples are glucose, urea, fats, etc.

•

Hormones and antibodies
Apart from the plasma in blood there are also small quantities of
plasma in the pericardium, thoracic and abdominal cavities. Under
certain disease conditions more plasma is excreted in the three
cavities where it can coagulate and cause adhesions. When plasma
coagulates, fibrin and serum are formed.

♥ Cellular elements
•

Red blood cells (Erythrocytes)
Red blood cells are formed in the red bone marrow. The most
important constituents of a red blood cell are protein and iron. Iron is
not found in free form, but in combination with other proteins thus
forming haemoglobin. Haemoglobin is the substance in the red
blood cell that is responsible for the transport of gasses such as
Oxygen and Carbon dioxide.
Haemoglobin + Oxygen = Oxyhaemoglobin (A bright red colour)
Haemoglobin + Carbon dioxide = Carboxyhaemoglobin (A reddishblue colour)
Oxygen-rich blood thus has a bright red colour whilst blood poor in
oxygen, in other words, carbon dioxide-rich blood, have a reddish-blue
colour.

•

White blood cells
The white blood cells protect the body against pathogenic organisms.
There are five different white blood cells found in most farm animals,
and each with a specific defence mechanism to fight germs and
foreign organisms that may cause disease.

•

Blood platelets (Thrombocytes)
Blood platelets are formed in the bone marrow and play a role in the
clotting of blood. The clotting ability of blood is of great importance to
Version: 01

Version Date: July 2006

14

Explain functional animal anatomy and physiology
Primary Agriculture

NQF Level 4

Unit Standard No: 116285

the body because it prevents the loss of blood from the body after
damage to a blood vessel.
ν

Lymphatic System
The process of re-absorption of the intercellular fluid into the blood stream
does not take up all the excess intercellular fluid. This is then collected by
small very thin-walled tubes, which are called lymphatic vessels.
These vessels drain the whole body and then unite and open into a vein in
the thoracic cavity. On their way to the thoracic cavity they pass through
various lymph glands, which serve as filters against infection. White blood
cells and other cells in the lymph glands actively destroy germs.

1.4

The heart and the circulatory system
The mammalian heart has 4 chambers enclosed by muscular tissue. The top
two chambers are called the atria (plural of atrium) and the lower two the
ventricles. A septum completely separates the right and the left sides of the
heart from each other. However, there is a free passage of blood between
the atrium and the ventricle on the same side. The right side of the heart is
the venous or lung part and the left side is the arterial or systemic part of the
heart. The wall of the ventricles are much thicker than that of the atria and
the wall of the left ventricle again is thicker that that of the right ventricle.

Figure 4: The Heart
Version: 01
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The reasons for the difference in thickness of the heart-muscle are:
♥ The only work that the atria does is to store the blood for short periods
and then to force it into the ventricles, thus the walls are very thin.
♥ The left ventricle works against the resistance of the whole systemic
vascular system, whilst the right ventricle only works against the vascular
resistance of the lungs.
The heart has four valves, two on each side. They serve to stop any
backflow of blood. The valves between the atria and the ventricles
are called the atrio-ventricular (AV) valves. The valve that stops the
backflow of blood from the aorta to the left ventricle is called the
aortic valve and the valve between the pulmonary artery and the
right ventricle is called the pulmonary valve (Figure 4).
Cardiac muscles are supplied with blood via the coronary arteries.

1.5

The respiratory system
ν

Cavities of the body
The diaphragm divides the body into two cavities namely:
♥ The thoracic cavity, enclosed by the ribs, contains the heart, lungs, and
part of the oesophagus and trachea.
♥ The abdominal cavity contains the stomach, intestines, liver, spleen,
pancreas and kidneys. The posterior part of this cavity is called the
pelvic area and contains the bladder and the uterus in the female.
Diaphragm
The P osterior part

ν

A layer of muscle that separates the
stomach from the chest and moves up
and down when the animal breathes.
The part pertaining to the rear of the
animal.

The respiratory organs
The respiratory organs supply oxygen and remove carbon dioxide from the
blood. The following organs are involved: nasal cavity, turbinate bones,
larynx, trachea, lungs (consisting of bronchi, bronchiole and alveoli), the ribs,
the thoracic muscles and the diaphragm.
The section from the nose to the bronchi not only serves as airways but also
have hair on the mucous membranes, which trap, dust particles, etc. The
mucous membrane secretes mucus for taking up particles of dust. The
airways also supply heat and moisture to incoming air. Like the arterioles the
bronchiole can also constrict or expand thus controlling the inflow of air.
Version: 01
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The bronchiole eventually forms alveoli (plural of alveolus). Alveoli are thinwalled structures surrounded by capillary blood vessels. Two very thin
membranes thus separate the air in the alveoli from the blood and the
exchange of gasses (oxygen and carbon dioxide) takes place through these
membranes (see diagram below).

Figure 5: The bronchioli and alveoli of the lungs

My Notes …
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .
..................................................................................
..................................................................................
..................................................................................
..................................................................................
..................................................................................
..................................................................................
..................................................................................
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .
..................................................................................
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Figure 6: The lungs
The lungs are elastic organs, which hang in the thoracic cavity. They are
divided into lobes, are spongy and soft, with a pink colour. When an animal
is dead, the lung lobe on the lower side of the body will always be darker
than the lobe lying above.
Lungs of animals with severe pneumonia as well as the lungs of unborn
animals sink when dropped into water. The thoracic cavity is an airtight
compartment and when it enlarges a vacuum develops in the thoracic cavity.
The lungs are not closed but are in direct contact with the atmosphere
through the airways. When the pressure in the thoracic cavity gets less than
the atmospheric pressure (due to the enlargement of the cavity) the lungs
will fill with as much air as their elasticity will allow. The chest cavity
enlarges when the mussels between the ribs, pull the ribs forward. The
diaphragm plays an important role in enlarging the thoracic cavity. It consists
mainly of muscles and has a domed shaped form which projects into the
thoracic cavity. When the muscles of the diaphragm contract the dome
flattens and the thoracic cavity enlarges. As soon as the diaphragm and the
intercostals muscles relax, the volume of the chest cavity decreases and due
to the elasticity of the lungs, air is now expelled from the lungs.

Version: 01
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Membrane that secretes a thick slimy
liquid that protects the delicate tissues
that line certain parts of the body of
animals, for example, inside the nose.
A minute arterial branch.
One of the finer (mm. or less)
subdivisions of the branched bronchial
tree of the lungs – having no cartilage
plates.

The digestive system
ν

Types of digestive systems
Regarding the digestive system, the domestic animals are classified into two
main groups:
♥ Monogastrics (“one stomach”)
Monograstrics (Non-ruminants) such as pigs, dogs and cats have a
simple stomach, which can hold relatively little food, and they must
therefore take in food in a concentrated form. The digestive process
is totally dependent on acids and enzymes. They do not however,
have an enzyme which can digest cellulose so this substance cannot
be utilised by these animals.

Figure 7: The stomach of a monograstric
Version: 01
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♥ Herbivores
•

Non-ruminants e.g. the equine family
The horse has a relatively small stomach, but its large intestine
(caecum) can accommodate a large volume of food. Cellulose
digestion takes place under the influence of micro-organisms in the
caecum of the horse.

Figure 8: The digestive stomach and lower digestive tract of the horse
•

Ruminants e.g. cattle and sheep
Food reaches the rumen where digestion takes place under the
influence of micro-organisms.
The nutritive value of grass is relatively low so the herbivore is forced
to take in large quantities of it. The end products of digestion by the
micro-organisms are of great importance to these animals.

ν

The organs and structures of the digestive tract
♥ Lips and tongue
In Horses: The lips are strong, sensitive and mobile. During grazing
the lips collect the grass, which is then cut by the incisor teeth.
When feeding on concentrates the tongue is also utilised to collect
the food.
Version: 01
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In Cattle: The lips have a very limited mobility. The tongue has hard
protrusions pointing backwards on its dorsal surface. The tongue is
curled around the grass and brought into the mouth where it is
pressed against the dental pad by the incisors. The incisor teeth cut
off the grass with a quick upward jerk of the head.
In Sheep: Sheep have split upper lips, which make short grazing
possible. The grass is taken between the incisors and dental plate
and cut off with an upward jerk of the head. The upper lip of goats
is not split but flexible to allow for browsing.
♥ Teeth
The teeth are classified as follows:
•
•
•
•

Incisors
Canines
Premolars
Molars

The function of the incisors is to cut the food. In carnivores the
canine teeth help to grip the food or to tear it off. The function of the
molars and premolars is to chew food to a fine consistency. During
grazing ruminants do not chew their food thoroughly but swallow it
after a few cursory chews. Later, when chewing the cud (rumination),
the molars and premolars are used.
•
•

•

The mastication of food is necessary to:
Expose a greater surface of the food to digestive
enzymes in the stomach and small intestine to improve
digestion;
To thoroughly soak it with saliva and thus facilitate
swallowing.

By examining the teeth of an animal the age (in years and/or months)
can be determined. It cannot, however, be determined with absolute
accuracy. Various changeable factors influence the eruption of both
temporary and permanent teeth as well as the wear of the teeth.
In general, the temporary deciduous incisor can be distinguished from
the permanent incisors by the following.
•
•
•
•

Each temporary incisor has:
A definite neck
Is smaller, smoother and whiter
Has various ridges and shallow grooves while the
permanent incisors only have one or two clear grooves.

In the following table (Table II), the average age of teeth eruption in
the various domestic animals is given.
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Table II
Tooth
Horse
Di 1
Birth – 1 week
Di 2
4-6 weeks
Di 3
6-9 months
Di 4
I1
2 ½ - 3 years
I2
31/ 2 years
I3
41/ 2 years
I4
Dc
Does not erupt
C
3
Dp2
Birth – 2 weeks
Dp3
Birth – 2 weeks
Dp4
Birth – 2 weeks
P1
5-6 months
P2
2 ½ years

Cattle
Before birth
Before birth
Birth – 1 week
Birth – 2 weeks
1,5 – 2 years
2- 2,5 years
3 years
3,5 – 4 years
Birth – 3 weeks
Birth – 3 weeks
Birth – 3 weeks
2 – 2,5 weeks

Sheep, Goat
Birth – 1 week
2 – 3 weeks
2 – 3 weeks
3 – 4 weeks
1 – 1,5 weeks
1,5 – 2 years
2,5 – 3 years
3,5 – 4 years
Birth – 4 weeks
Birth – 4 weeks
Birth – 4 weeks
1,5 – 2 years

P4

4 years

2,5 – 3 years

1,5 – 2 years

M1
M2
M3

9-12 months
2 years
3 ½- 4 years

5 – 6 months
1 – 1,5 years
2 – 2,5 years

3 – 5 months
9 – 12 months
1,5 – 2 years

Key:

Di

= Deciduous incisor

I

= Permanent incisor

Dc

= Deciduous canine

C

= Permanent canine

Dp

= Deciduous premolar

P

= Permanent premolar

M

= Molar

Unit Standard No: 116285

Pig
2-4 weeks
6-12 weeks
Before birth
1 year
16-20 months
Before birth
6-10 months
5-7 weeks
1-4 weeks
1-4 weeks
5 months
12 – 15
months
12 - 15
months
4 – 6 months
8-12 months
18 – 20
months

Dog
4-5 weeks
4-5 weeks
5-6 weeks
4-5 months
4-5 months
3-4 weeks
5-6 months
4-6 weeks
4-6 weeks
6-8 weeks
4-5 months
5-6 months
5-6 months
4-5 months
5-6 months
6-7 months

♥ Salivary glands
The salivary glands secrete the fluids, which mix with food during the
mastication process, and this facilitates swallowing. Ruminants
secrete large volumes of saliva (cattle approximately 55 litres per
day). This saliva contains sodium bicarbonate which serves to
neutralise the acids formed in the fore stomach. Saliva of humans
and pigs contains the enzyme ptyalin, which breaks down
carbohydrates to maltose. Because ptyalin is active only in an
alkaline medium, its action is inhibited almost immediately in the acid
medium of the stomach. This enzyme thus has limited significance to
digestion.
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♥ Oesophagus
The oesophagus connects the mouth cavity and stomach. It is a
tubular structure lined on the inside by a mucous membrane, which
again is surrounded by involuntary muscle.
♥ Stomach
•

Simple stomach
The functions of the stomach are as follows:
•
•

Digestive processes under acid conditions.
Produces the “intrinsic factor” necessary for the absorption of
vitamin B 12 by the small intestine.

The stomach wall is lined with a membrane containing many small
glands. These glands are responsible for the secretion of hydrochloric
acid, which creates the acid conditions in the stomach. Other glands
in the stomach wall secrete various digestive enzymes.
•

Compound stomach (ruminants)
In the stomach of the ruminant four definite compartments occur i.e.
the rumen, reticulum, omasum and abomasum. The first three
develop as evaginations of the oesophagus whilst the abomasum can
be likened to a simple stomach. Secretions of the abomasum also
resemble that of the simple stomach.
Evagination

An out pouching of a layer or part of (in
this case the oesophagus).

♥ Small intestine
The ducts of the pancreas and gall bladder open into the small
intestine near the junction of the stomach and small intestine. The
small intestine consists of the duodenum, jejunum and ileum and
goes over the large intestine at the ileo-caecal valve. As a rule the
length of the small intestine is approximately 7 metres long. In
ruminants the small intestine can be much longer between 25 to 28
meters in sheep.
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♥ Large intestine
Except in the horse, in which cellulose digestion takes place in the
large intestine, water, which is necessary for the digestive processes,
is absorbed here mainly in the caecum. The function of the last part
of the large intestine i.e. the rectum is mainly to collect faeces before
it is passed out through the anus.
ν

The digestion of food in an animal with a simple stomach
♥ Digestion in the stomach
In farm animals with a simple stomach, such as the pig and dog the
following enzymes help with the digestion of food:
•

Pepsin
The cells of the mucosa of the stomach secrete the enzyme pepsin for
protein digestion. Before pepsin can have any proteolytic effect it has
to be activated by the presence of hydrochloric acid. The activated
pepsin then breaks down proteins to peptides. Food does not,
however, stay in the stomach long enough for this process to be
completed and enzymes in the small intestine has to complete this
process.

•

Lipase
Only small quantities are found in the stomach juices. This is an
enzyme which breaks down fats to fatty acids.

•

Hydrochloric acid (HCI)
Activates pepsin and rennin and curdles milk.

♥ Digestion in the small intestine
•

Pancreatic juice
The following enzymes are the most important ones formed/produced
by the pancreas:

•

Trypsinogen
This is changed to trypsin by enterokinase, which is secreted by the
small intestine. Trypsin breaks down protein to peptides and amino
acids. Before trypsin can react, the medium in which it is dissolved
must be alkaline and the proteins must be digested to a certain stage.

•

Pancreatic lipase
This enzyme hydrolyses fats to fatty acids and glycerol. Most of the
fat is absorbed in this form in the small intestine.
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Pancreatic amylase
This breaks down carbohydrates to maltose. The presence of bile
possibly improves the action of amylase.

•

Intestinal juice
Intestinal secretions also contain various enzymes, which, as is the
case in the previous group, are responsible for the final steps in the
digestion of:
•
•

ν

Proteins and peptides to amino acids,
Compound sugars to glucose and fructose.

The digestion of food in a ruminant stomach
♥ The digestion of milk in the newborn ruminant
•

Rennin
The enzyme rennin is found in the stomach juices of calves and
possibly also in other young ruminants and causes milk to curdle. It is
also activated by hydrochloric acid.
In the newborn calf or lamb, digestion in the stomach is similar to that
of the monogastric animal. By virtue of the oesophageal groove, milk
consumed by-passes the rumen and reticulum and arrives directly in
the abomasum. The milk is then coagulated by rennin and digested
as in animals with a simple stomach. At the age of two weeks, calves
and lambs will start to nibble and chew pieces of roughage. This
intake of roughage is necessary for the development and functioning
of the fore-stomachs i.e. rumen, reticulum and omasum.

♥ Digestion of cellulose
After thorough mixing of the food in the rumen the cellulose is
broken down by ruminal organisms to fatty acids. These organisms
have an optimal activity and multiply only at a pH of 5, 0 to 7, and 0.
The fatty acids that are produced, of which acetic acid and butyric
acid are the most important, are inclined to increase acidity (lower
pH) of the rumen, which would have an adverse effect on the micro
organisms. The sodium bicarbonate secreted by the salivary glands
act as a protective agent by neutralizing the acids and keeping the
pH constant.

The fatty acids thus formed are then:
•
•
•

Directly absorbed through the ruminal wall into the blood, or
Moved down to the abomasum and small intestine to be absorbed
there, or
Taken up by the ruminal organisms themselves.
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Small quantities of sugar (2 percent) stimulate a more effective
digestion of cellulose. When too much sugar is present this process is
inhibited because the organisms would rather attack sugar than
cellulose. If enough proteins are present, however, up to 6 percent of
sugar can be fed with good results (Usually in the form of molasses or
bagasse – derivatives of sugar cane).
Carbohydrates can be absorbed directly by the organisms for the
production of glycogen or can undergo fermentation by yeast cells,
which are one of the types of ruminal micro-organisms. Gasses,
especially carbon dioxide (CO 2 ), are formed by this process and they
collect on top of the fluid layer in the rumen.
The yeast cells synthesize vitamins such as vitamin B 1 (thiamine) and
vitamin B 12 so that these vitamins need not be included in ruminant
rations.
♥ Digestion of proteins
The micro organisms in the rumen of the ruminant can make use of
two sources of nitrogen to build up their body protein. They either
use free nitrogen in the form of non-protein nitrogen or proteinnitrogen from their rations. Some micro organisms have the ability to
synthesise protein out of free nitrogen and build up their own
systems with these proteins. The organisms are themselves later
digested by the ruminant in the abomasum. The ruminant then
utilizes the synthesized microbial protein to its own benefit.
The ruminant cannot use nitrogen unless enough easily digestible
sugar is available to convert it to protein. This is why urea, which is
a good source of non-protein nitrogen, can be used successfully
under the right conditions. In the absence of enough sugar,
however, urea is converted to ammonia, which is very poisonous.
Sugar as such need not be present in the ration. The ruminant can
produce its own sugars if enough carbohydrate is present.
The appetite of the ruminant is directly related to the activity of the
ruminal microbes. Conditions, which might detrimentally affect these
microbes, are:
•
•
•
•
•
•
•

Sudden changes in the ration
Lack of green feed
Lack of water
Changes in the pH of the rumen
Poor quality feed e.g. during the winter
Phosphate deficiency
Dosing with antimicrobial drugs.
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Luminal movements and the activity of ruminal organisms are also
interdependent. If there are not enough active organisms in the
rumen, the ruminal movements will cease (rumen stasis). This
condition is commonly known as “dry gall sickness”.
Treatment for these conditions is:
•
•
•
•
•

Sufficient water
Acetic acid (vinegar) – to restore the pH of the rumen
Sugar or glycerol – an energy source for the organisms
Brewer’s yeast – replacement of yeast cells in the rumen
Fresh ruminal fluid can also be dosed

A simple preventative measure is to make any change in the diet
gradually so that the micro-organisms can adapt to the changes.
♥ Eructation
The oesophageal opening is not situated at the highest point in the
rumen so that the surface of the fluid layer lies above this opening.
During the eructation movement of the rumen, the reticulum relaxes
to take a greater volume of fluid. The height of the fluid is thus
lowered and it allows gas to escape.

ν

The kidneys
♥ The functions of the kidneys:
•
•
•
•
•
•

The kidneys excrete substances, which are formed by metabolism,
especially nitrogen- and sulphur-containing substances.
Conserve the water equilibrium of the body, especially with respect to
plasma volume.
Regulate the acid-based equilibrium (pH) of the body by excretion of
non-volatile acid and base radicals.
Control blood pressure.
Excrete poisonous substances and medicines, which had been taken
in by animal.
Form specific substances such as ammonia and hippuric acid.
The following diagrams show the cross-sectional structure of the
kidney and its internal structure.
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Figure 10: The microscopic structure of the kidney
♥ The following could result from chronic kidney damage:
•
•
•
•
•

Increase in the volume of urine
Decrease in the concentration of urine
Protein in the urine
Presence of glucose and other substances in the urine
Dehydration
Substances such as glucose can, however, be excreted in the absence
of kidney damage e.g. in the case of diabetes mellitus in human
beings. The reason for this is that blood glucose reaches such high
levels that total resorption cannot take place.
The urine produced, leaves the kidneys through the urethras. The
urethras join the bladder, where urine is stored, until passed out
through the single urethra.

1.7

The endocrine system
The endocrine system is a system of ductless glands, which secrete chemical
substances, called hormones, directly into the blood system. Via the blood
circulatory system, they come into contact with the target organ(s) on which
they have a specific effect.
Hormones have the following general characteristics:
•
•
•

They regulate reactions rather than initiating them
They are effective in minimal quantities
Their levels fluctuate according to demand

The latter characteristic is necessary for integrated systems, which handle the
different requirements of growth, sexual differentiation, reproduction and
adaptation to environmental changes.
ν

The hypothalamus and pituitary
The pituitary (hypothesis) and hypothalamus are morphologically and
functionally intimately associated. They represent the centre of highest coordination between the endocrine and nervous systems. The hypothalamus
is the control centre for the autonomic nervous system whilst the pituitary
controls the endocrine system. Together they form a functional unit.
♥ Hypothalamus
The hypothalamus is part of the brain, which lies just below the
thalamus, forming the floor of the third ventricle. Numerous
releasing hormones or factors are produced by the hypothalamus.
These factors are transported to the pituitary where they stimulate
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the pituitary cells to release their respective hormones into the blood
stream.
The hypothalamus has a two-way connection with the cerebral
cortex. A close association thus exists between the nervous system
(which affects rapid co-ordination) and the endocrine system, which
is involved in the slower chemical co-ordination of the body.
♥ The Pituitary (Hypothesis) gland
This small structure lies at the base of the brain and is connected to
the hypothalamus by a small pedicle. The part of the pituitary that
originates from the brain is called the posterior lobe
(neurohypophysis) and the part originating from the upper palate is
called the anterior lobe or adenohypophysis.
♥ Hormones of the anterior pituitary
•

Adreno-corticotropic hormone (ACTH)
It is secreted by stimulus of the corticotrophin releasing factor (CTRF) from the hypothalamus. Adreno-corticotropic hormone (ACTH)
stimulates the secretion of corticosteroids by the adrenal cortex. On
the other hand, corticosteroids inhibit the secretion of ACTH, a process
called” negative feedback”.

•

Growth hormone (Somatotropin)
Secretion is controlled by the growth hormone releasing factor (GHRF) from the hypothalamus. The growth hormone controls the
general growth of the body (especially the longitudinal growth of the
long bones).

•

Thyrotropic hormone (TTH)
Secretion is controlled by thyrotropic releasing hormone (T-Rh). TTH
stimulates growth of the thyroid gland. It controls the uptake of
iodine by the thyroid and thus also the synthesis and release of the
thyroid hormone.

•

Follicle stimulating hormone (FSH)
The releasing hormone from the hypothalamus again stimulates the
release of FSH by the anterior pituitary. FSH stimulates the
development of the Graafian follicle in the ovary of the female.
Oestrogen, which is formed in the follicle, on the other hand, inhibits
the secretion of FSH when a certain level is reached.

•

Interstitial cell stimulating hormone (ICSH)
ICSH stimulates the interstitial cells in the testis of the male to secrete
testosterone (the male sex hormone).

•

Luteinizing hormone (LH)
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LH-RH causes release of LH, which is responsible for ovulation in the
female animal. Ovulation takes place as soon as a specific balance
between oestrogen from the follicle and LH from the anterior pituitary
is reached. After ovulation LH also plays a role in the development of
the corpus luteum (Yellow body).
•

Prolactin
Prolactin is responsible for the maintenance of secretion of the corpus
luteum and is also involved in lactation. In the male it stimulates the
accessory sexual organs.

♥ Hormones of the posterior pituitary (Neurohypophysis)
These hormones are formed in the brain and then transported to the
posterior pituitary.
•

Antidiuretic Hormone (ADH)
Antidiuretic hormone decreases the volume of urine by increasing
water resorption from the filtration solution in the kidney.

•

Oxytocin
This hormone acts on the mammary gland. It stimulates the flow of
milk through its action on the myo-epithelial cells and smooth muscle
fibres in the mammary gland – the so-called “let-down reflex”.
Oxytocin is released as soon as the udder of the cow is stimulated e.g.
by the pre-milk washing of the udder. The effect of the hormone only
lasts for a few minutes and the cow must therefore be milked as soon
as possible, otherwise there is no proper “let-down” of milk. During
parturition (birth) it causes contractions of the uterus muscles and in
the act of mating, it aids in the transport of spermatozoa and the
ovum. The reaction of oxytocin is inhibited by adrenalin (and thus
fear or stress).

ν

The ductless glands of the body
♥ Thyroid
The thyroid consists of two lobes, which are situated on both sides of
the trachea, near the larynx. In most domestic animals the lobes are
connected. The hormone of the thyroid contains large quantities of
iodine, which is the active constituent in this case. The formation of
the thyroid hormone is controlled by thyrotropic hormone (TTH),
which is secreted by the pituitary.
Thyroid hormone, in turn, inhibits the formation of thyrotropic
hormone, and a balance is thus created between the two hormones
in the blood stream.
With a deficiency of iodine in the body the formation of thyrotropic
hormone is not inhibited, with the result that the continuous
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production of this hormone causes the thyroid to enlarge. This
enlargement is known as goitre. Further symptoms of decreased
production of thyroid hormone (or deficiency of iodine) are:
•
•
•
•
•

Obesity – sugars cannot be metabolised fully
Dwarfism – in young animals
Hairlessness or loss of hair – in iodine-deficient areas piglets are often
born hairless
Lowered fertility
Lowered milk production

♥ Parathyroid
The parathyroid consists of two pairs of glands on, or very near, the
thyroid glands. They are much smaller than the thyroids.
Parathyroid hormone controls the uptake of calcium by the intestine
and resorption of calcium from the bones, as well as the excretion of
phosphorus in the blood stream. The parathyroid plays a very
important role in high calcium intake in dairy cows before the birth of
a calf. If the gland’s reaction is lazy, the blood-calcium levels will fall
when milk secretion starts and the cow can get milk fever.
♥ Adrenals
The adrenals lie close to and at the cranial poles of the kidneys.
Anatomically a cortex and medulla can be distinguished. Both these
areas secrete different hormones.

•

Cortex
Under the influence of ACTH from the pituitary gland a series of
hormones are formed. The following are the most important:
•

Mineral corticoid

Controls Na: K balance in the blood and the fluid balance in the body.
Loss of minerals through impaired function of the adrenal cortex
causes more water to be excreted by the body with resultant
dehydration.
•

Gluco corticoids

Essential for the control of glucose metabolism (energy) and exert an
anti-inflammatory effect.
•

Medulla
The hormone adrenalin is produced by the medulla and is responsible
for:
•

Increased heart rate. More work is done by the cardiac muscles
than normal.
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Dilation of the blood vessels of the heart. As a result of the
increase in the heart rate and with more forceful contractions a
better blood supply is essential.
Increase in blood pressure. More blood per time unit is forced
through the lungs to increase the rate of gas-exchange.
Increased respiration rate.
Constriction of blood vessels of the muscles.
Dilation of the blood vessels of the muscles.
Mucous- and salivary secretion decreases.
Increase in blood sugar because more energy is used.

All the above prepare the body for action – the so-called “fight-orflight” reaction.
♥ Pancreas
In addition to the pancreatic enzymes, which are secreted via the
pancreatic ducts into the small intestine, this organ also secretes the
hormones insulin and glucagon.
Impairment in the secretion of insulin causes diabetes mellitus. In
this case an increase in blood sugar is present, the reason being that
permeability of cell walls to blood sugar decreases in the absence
of insulin, so that blood sugar cannot be made available to the
tissues. Notwithstanding the fact that kidneys normally reabsorb 100
percent of the glucose in the urine, the blood sugar is so high that
the kidneys are not capable of resorbing all the glucose, leading to
the excretion of glucose in the urine. Glucagon opposes the action of
insulin by raising blood glucose levels.
P erm eability

The ability of the cell membrane to
transport molecules through.

♥ Ovary
The ovaries are the female reproductive organs that produce ova
from the Graafian follicles. A Graafian follicle produces oestrogen.
Apart from its role in ovulation (production of ovum) it also causes
oestrus.
♥ Testis
The testis is the male organ that produces the hormone testosterone
and sperm cells. Testosterone is responsible for the development of
the secondary male characteristics in the male animal and stimulates
the sexual drive.
♥ Thymus
The thymus is involved in the immune system of the body.
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♥ Pineal body
The pineal body regulates the sexual activity of seasonal breeders
like sheep and horses. The onset of decreasing day length in autumn
stimulates ewes to start cycling. The opposite is true for mares,
where increased day length in spring starts the mare cycling.

1.8

The reproductive system
ν

The female reproductive system
The female reproductive system consists of the vulva, vagina, cervix, uterus,
fallopian tubes and the ovaries.
♥ Vulva
The cleft like opening on the female reproductive system situated just
beneath the anus.
♥ Vagina
Continuous with the vulva and lies in the pelvic cavity. The last part
of the large intestine (rectum) lies dorsal to it while the urinary
bladder lies immediately ventral to it. There is no definite line of
demarcation between the vulva and vagina.
♥ Cervix
The cervix is the connection between the vagina and the uterus. The
cervix is thick walled with a narrow tortuous lumen. In the pregnant
animal it is sealed off by a mucous plug.
♥ Uterus
The uterus consists of a body of varying length between species, and
two uterine horns. The horns are attached to the pelvis by the broad
ligaments.
On the inside of the horns of the uteri of ruminants, the caruncles are
found. Normally they are about the size of a pea, but during
pregnancy they enlarge and then have a spongy appearance. These
are the sites of attachment between the uterus and the placenta.
♥ Fallopian tubes
The Fallopian tubes, which transport the fertilised ovum and where
fertilisation takes place, are anterior extensions of the uterine horns.
At the anterior end of the Fallopian tubes the ovaries are found. The
free end of the tubes is funnel shaped, the so-called infundibula,
which enfolds the ovary at ovulation.
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♥ Ovaries
Each female animal has two of these organs, which produce ova.
The Graafian follicle containing the ovum is formed in the ovary.
When ovulation takes place, the ovum is collected by the
infundibulum and moves through the Fallopian tube in the direction
of the uterus. Inside the Fallopian tube the ovum is fertilised by the
sperm cells and then moves on into the uterus where it develops into
the embryo, later on becoming a foetus.
♥ Oestrus cycle
The oestrus cycle of the female animal starts at puberty and is
associated with distinct physiological changes. These changes, which
occur rhythmically during the sexually active season is the only time
that the female is fertile.

Figure 11: The structure of the female reproductive system
♥ The mammary gland (Udder)
Anatomically the mammary gland is a gland of the skin. In the
following discussions the udder of the cow will be used as example.
The bovine udder consists of four milk glands or quarters. Each
quarter is a separate unit with its own duct system, teat cistern and
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teat. Where the teat canal goes over into the teat cistern there are a
series of four to eight radial folds in the mucous membrane. In the
mucous membrane of the teat cistern there are numerous irregular
circular and longitudinal folds. The openings of the teats are held
closed by a sphincter of smooth muscle and elastic fibres.
Basically the udder of the cow differs from that of other domestic
animals as follows:
Anatomical characteristic

Cow

Sheep
Goat

Mare

Sow

Bitch

Number of functional teats

4

2

2

10-14

8-12

Number of teat openings per teat

1

1

2-3

2

18-20

The following hormones have a direct or indirect influence on the
development of the mammary gland:
•
•

Thyrotrophic hormone, Growth hormone, ACTH, FSH, LH, and
prolactin.
From the posterior pituitary:
• Oxytocin from the hypothalamus via the posterior pituitary plays
a very important role in the “let-down” of milk by causing
contraction of the smooth muscles and myo-epithelial cells of
the mammary gland.
• Oestrogen from the Graafian follicle also plays an important role
in the development of the mammary gland.
The constituents of the milk are produced directly or indirectly from
the blood. Although the osmotic pressure of milk and blood is the
same, the constituents of these two fluids differ greatly. Milk contains
more sugar, lipids, calcium, phosphorus, and potassium, but less
proteins, sodium and chloride. The proteins in milk are mainly casein
(with small quantities of albumins and globulins), while albumins and
globulins are the most important proteins in blood.
The components of colostrum also differ from that of milk. In most
animals colostrum is the medium by which antibodies are transmitted
from the mother to the newborn offspring.
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The male reproductive system
The male reproductive system consists of the testis, epididymis, vas deferens,
ampullae's, urethra, penis and accessory sex glands.

Figure 12: The location of the parts of the male reproductive system
♥ Testis
The testes (two in normal males) are enclosed in the scrotum. The
testis itself is oval shaped and the left and right testes are not always
of exactly the same size. Most of the testis is made up of fine
tubules in whose walls the spermatozoa are formed. By merging, the
tubules become larger and eventually form the epididymis.
Spermatozoa undergo their final maturation process in the epididymis
and are also stored there.
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♥ Epididymis
The epididymus is joined to each testis and consists of a head, body
and tail. The head is attached to the dorsal part of the testis. The
body, a continuation of the head, goes over into the tail, which lies at
the base of the testis.
♥ Vas deferens
The vas deferens are paired ducts that carry semen from the tail of
the epididymis, via the spermatic cord, to the ampullae's in the pelvic
cavity.
♥ Ampullae's
Basically these are thickenings of the last part of the vas deferens.
Like the vas deferens, the function of the ampullae's is to transport
semen, to store semen and to secrete spermatic fluid. They contract
forcefully to expel the semen during ejaculation. The ampullae's lie
on top of the urinary bladder and open into the urethra.
♥ Urethra
This single duct starts at the bladder and continues right through the
length of the penis. In the male it transports both semen and urine.

Figure 13: The structure of the male reproductive system
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♥ The penis
The male sexual organ used for mating. It lies in an invagination of
the skin called the sheath. The penis of a ruminant consists of strong
connective and elastic tissue and has a characteristic sigmoid flexure.
The penis of the horse is spongier. The tip of the penis is called the
glans penis.

♥ Spermatic cord
Consists of the cremaster muscles, blood vessels, nerves and vas
deferens. The cavity of the scrotal sac is continuous with the
abdominal cavity. A network of closely apposed blood vessels cools
down the blood going to the testes. This is necessary because
spermatogenesis occurs optimally at temperatures approximately 4
degrees Celsius below body temperature.
Apposed

Blood vessels packed next to one another
to form a cooling network

♥ Accessory sex glands
The functions of these glands are to give volume to the semen and
supply nutrients and protection to the spermatozoa. They include the
seminal vesicles, prostate and the bulbo-urethral glands.
Please complete Activity 1:

With the aid of a diagram explain the cardiac cycle. What happens when the heart pumps?
In the explanation it must be clear where the oxygen rich and oxygen poor blood flows
through the heart.
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I understand
this concept

Concept (SO 1)
Functions of different glands of the
endocrine system.

Functions of hormones produced by
the different glands.

Each process involved within
various anatomical systems based
on criteria are identified and
described.

The interaction of anatomical
systems are identified and
described.

The biochemical substances
involved with various anatomical
systems and their origins are
identified.

The purpose of biochemical
substances involved with the
various anatomical systems is
explained.
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The influence of anatomical systems
on production
After completing this session, you should be able to:

SO 2: Identify and understand how anatomical systems
within animals influence production of various animal
products and the influence that it has on production.
In this session we explore the following concepts:
♥
♥
♥

2.1

The origin of each of the products of animal.
Determine which of the products can be influenced (improved) by
interventions of the producer.
The biochemical processes that influence their production.

Introduction
The previous section and the knowledge that you have obtained in Level 3
will enable you to understand the origin of animal products and how
production of animal products are influenced by biochemical reactions.
For the body to function well it needs enough of a well balanced ration so
that the body can maintain itself (known as maintenance nutrition) and also
to produce enough products that the farmer can harvest.
Please complete Activity 2:
Create a table where the anatomical origin of each of the products of animal origin are
named.

Please complete Activity 3:
Using the table created in Activity II, determine which of the products can be influenced
(improved) by interventions of the producer. Mention if the product’s quality or quantity
can be improved and how.
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Please complete Activity 4:

Using the table created in Activity III. Choose those products that can be influenced by
management and describe the biochemical processes that influence their production.

I understand
this concept

Concept (SO 2)
Relevant anatomical system
influence on the production of
specific animal products are
identified, understood and
described.

The anatomical origin of the various
animal products are evaluated and
described.

The effect of the biochemical
substances within anatomical
systems of animals and their effects
on animal production are
described.
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Monitoring and advise
After completing this session, you should be able to:

SO 3: Monitor and advise others on animal systems and production
processes based on anatomical systems
In this session we explore the following concepts:
♥ The anatomy of an animal.
♥ A physical investigation of an animal.

3.1

Introduction
Knowledge of the anatomy and physiology of the farm animal will allow the
farmer to recognise when animals are not doing well. It must be remembered
that the farmer who spends a lot of time with his animals will know their
habits and appearance better, and will be able to spot any unusual behaviour
or anatomical differences, which could possibly indicate a sick animal.
In a natural, undisturbed state, some animals will usually be eating, some will
be lying and chewing their cud, some will be sleeping, but if one or more are
lying in a corner of the field, kicking and struggling, you can be sure that they
are in some sort of trouble. If a couple of goats lag behind the rest of the
group while herding them to a new camp, a closer look should be taken at
the slower ones. It is important to know the big picture here, because
heavily pregnant animals have a tendency of lagging behind and that is
normal.
♥ Compare the sick animal to the rest of the group – are the others in the
same state as it or not. If one animal is in a poorer condition than the
others, there may be a problem.
♥ Consider the conditions under which the animals are managed. What
have they been eating? What season is it? How old are they? Are they
pregnant? Are they nursing young?
♥ Animals are just as susceptible to external factors as humans.
There are some situations which lend themselves to the identification
of a sick animal in your flock, e.g.
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Observing the flock in an undisturbed state
While herding the animals
During the regular inspections in the crush

Monitoring and evaluating the anatomy of an
animal
An examination of an under performing animal should be done systematically
and thoroughly, e.g. from top to bottom, and then from left to right.
1.

Look at the head of the animal. Does it have a nasal discharge?
Are its eyes clear and alert? Are there cuts or injuries? Are there
any swellings? Is the head held normally, or drooping or bent
down? Are the eyes bright, clear, and shiny, or are they red,
opaque, or weeping? Are the ears alert or drooping? Is there
frothing at the mouth or an excess of saliva? Are the mucous
membranes around the eye pale, yellow, blue, or dark red?

2.

Examine the animal’s neck. Are there any abscesses? Is there a
swelling (oedema) under the jaw? Open wounds? Are the lymph
nodes swollen?

3.

The back. Is the back level and sturdy? Does it sag excessively?
Is the coat in good condition? Shiny or dull? Does the animal have
dandruff? Are there mites or lice? Are there bite marks or lick
marks on the coat? Are there patches of hair missing? Is the skin
loose or tight, soft or hard? I

4.

Rump. Are the hip-bones sticking out excessively? Do a condition
scoring.

5.

Shoulder. Are there any cuts, bruises, etc?

6.

Ribcage. Are the ribs well covered with flesh? Are they moving
rapidly, shallowly, and hardly at all?

7.

Rumen and intestines. Can you hear any rumen movement
(gurgles)? When you palpate the rumen is it hard, or floppy? Is
the rumen bloated?

8.

Reproductive organs (male and female). Check for ticks around all
reproductive organs. If a female: is there a vaginal discharge? Is
the vulva swollen and red? Is the ewe in pain when she urinates?
If a male: are the testicles the same size? Is the penis normal,
does it have sores? Is the prepuce infected?

9.

Front limbs. Are the legs stiff? Is the animal lame?
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10.

Hind limbs. Are the legs stiff? Is the animal lame?

11.

Hooves. Are they the right length? Are there any ticks between
the hooves? Does the animal have any infections between the
hooves?

12.

Is the animal by itself, or with the rest of the herd/flock? Is it alert,
or dull and unresponsive? Is it breathing normally? Is it coughing?
Is it shivering? Is it eating and drinking normally? Is it ruminating
normally?

13.

Is it standing up or lying down? Is it lying normally?

14.

Examine the faeces and urine. Are the faeces normal or abnormal
(is there diarrhoea, mucous or blood)? Is the urine pale yellow,
brown or red? Does the animal strain to pass urine or faeces?

15.

Recognise pain in the animal. Is the animal bellowing or bleating?
Is the animal restless? Does it grind its teeth? Is it grunting? Is it
licking a lot? Is it kicking itself, if so, where?

16.

What to look for in lactating animals. Are either or both teats
inflamed, swollen, and tender? Are the teats injured? Does the milk
contain milk clots? Is the milk blood-stained? Has the milk yield
fallen?

45

Performing a physical investigation of an animal
ν

Respiration rate
Count the number of chest movements made per minute when the animal is
at rest. Normal values for goats are 10 – 20 per minute. Young and old goats
have slightly higher respiration rates than normal.

ν

Pulse
Place a hand over the heart area, just under the left elbow, and count the
heart beats: alternatively there is an artery that can be felt on the inside
surface of the thigh. Measurements must be taken when the animal is at rest.
Normal values for goats are 60 – 80 per minute.

ν

Temperature
The thermometer should be inserted through the anus into the rectum in a
slightly upwards direction, and held for at least one minute. The normal
temperature range for goats is 38.0 – 40.5 degrees Celsius.

ν

Mucous membranes
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Observe the lining inside the eyelids and mouth. If it is pale, the animal is
anaemic, probably from gastrointestinal parasites or blood parasites. If it is
yellow, there is a liver problem.
ν

Rumen contractions
Place the palm of your hand firmly in the depression behind the last rib on
the left and leave it for two minutes. Normal contractions can be felt at a rate
of 1 – 2 per minute.
Please complete Activity 5:
In the presence of your facilitator perform a thorough physical examination of a live
animal. Go through the entire process and make notes of the status of each part of the
animal. Your final diagnosis should state whether the animal is healthy or whether there
are some abnormalities which would need to be addressed. Advice the facilitator what
interventions may need to be made to improve the condition of the animal if required.

I understand
this concept

Concept (SO 3)
Animals are monitored and
evaluated and further courses of
action decide on.

The results of the monitoring and
evaluation processes are
communicated and advise are given
where necessary.

Advice on animal systems and
production processes based on
anatomical systems within animals
are given.
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Animal health and nutrition
After completing this session, you should be able to:

SO 4: Understand how animal health and nutrition affects
animal anatomical systems.
In this session we explore the following concepts:
♥ Stress in animals.
♥ Malnutrition in the animal’s body.
♥ Metabolic diseases.

4.1

Introduction
Farm animal products like meat, milk, wool, mohair, animal skins and eggs
consist mostly of protein. Protein is built from different amino acids and to
synthesise the proteins out of the amino acids, energy is needed in the
process.
The amino acids and energy needed must be obtained from the food intake
of the animal. The nutrients in the food must first be digested by the
digestive system and the digested nutrients transported to the area where
the nutrients (amino acids or energy) is needed by the circulatory system. In
the process, other systems of the body, like the endocrine-, urinary- and
many other systems might take part in the production process of the products
produced by the animal.
The anatomical systems of the body are therefore not only responsible for the
maintenance of the body but are also needed for the production of most farm
products.

4.2

Stress
To maintain the health, vigour and productive ability of animals, a farmer
needs to manage those factors which can challenge the health of the animal.
There are four factors which need to be managed correctly to reduce the
chance that diseases will occur.
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♥ Poor nutrition: A well-fed animal has a much better chance of fighting off
disease and can convert nutrients in excess of maintenance requirements
into products.
♥ Stress: Any stress placed on an animal will make it more susceptible to
disease (e.g. Pasteurella). Stress includes factors such as parturition,
fatigue from walking or being transported long distances, poor housing,
excessive cold (especially when combined with damp), excessive heat,
high humidity, and dehydration.
♥ Lack of tolerance: Animals in some areas are more tolerant to certain
diseases because they have built up a resistance for those factors through
being exposed to them for many generations. For example: Goats are
browsers, and thus less susceptible to picking up internal parasites from
grazing infected pastures. Thus, if you then put a goat onto pastures he
will pick up internal parasites more easily.
♥ Lack of immunity: It is important to maintain an animal’s immunity levels.
There are two ways, one is allowing the newborn to receive colostrum in
the first few days after birth, and the other is through vaccination.
In general, long-term stress causes an increase in the production of
cortisol by the adrenal cortex around the kidneys. Persistently
elevated levels of cortisol in the blood cause the cells to develop a
resistance to the function of insulin (which is to allow the entry of
glucose into cells). Thus, glucose cannot enter cells and cannot be
utilised by the cells to function normally, since glucose is the basic
energy source for life. Elevated cortisol levels due to stress also cause
reduction in levels of FSH, LH, growth hormone thus directly
impairing reproduction and growth. Also cortisol induces protein
catabolism (breakdown) thus inducing muscle weakness.

4.3

Malnutrition
All processes within the body rely on the supply of nutrients. These nutrients
include proteins, energy, vitamins, minerals and water in the correct
quantities and ratios. If any of these elements are not supplied in the correct
quantities then malnutrition or starvation ensues. In some circumstances,
where some nutrients are supplied in lieu (instead of) others the body may be
able to manufacture the limiting nutrient. For example: an excess of protein
can be converted into energy. However, when this occurs other organs and
processes in the body can be negatively affected. For example: when an
excess of protein and inefficient energy is supplied, the kidneys are placed
under strain to excrete the excess amounts of urea.
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Some vitamins, minerals, amino acids and fatty acids are considered
“essential” or ‘indispensable” and cannot be manufactured/synthesized by the
body and must be ingested from an external source.
ν

Minerals
Mineral imbalances and deficiencies can cause sub-optimal production and
reproduction even when there is an abundant feed supply. At least 15 mineral
elements are nutritionally essential for ruminants. There are seven major or
macro minerals (Ca, P, K, Na, Cl, Mg and S) and eight trace or micro minerals
(Fe, I, Zn, Cu, Mn, Co, Mo and Se). An excess of Cu, F, Mn, Mo or Se can also
cause toxicities. Toxicities can also occur where excess arsenic, lead,
cadmium, mercury or aluminium, occurs.

ν

Vitamins
Animals require an external supply of all vitamins, except Vitamin K and the B
vitamins. In other words Vitamin K and the B vitamins can be synthesized in
the animal body.

ν

Amino acids
Most amino acids necessary for protein synthesis can be synthesized by
animals at rates rapid enough to ensure that the animal is not dependent on
an external dietary supply. The “non-essential” amino acids include alanine,
serine, aspartic acid, glutamic acid, glutamine, proline and hyroxyproline,
cysteine, cystine and tyrosine. Sometimes the rates of synthesis are too slow
to provide the amino acids in quantities required by the animal. Animals at
different ages and in different physiological conditions are synthesizing
particular proteins at different rates and this will create a requirement for
increased supplies of different types of amino acids. In these cases, amino
acids become “essential” because of the physiological stage of the animal.
Thus, growing chickens may require extra glycine and extra histidine and
arginine are required from growth of young. However, synthetic processes in
the animal body cannot produce some amino acids. Such “essential” amino
acids include lysine, phenylalanine, threonine, valine, isoleucine, leucine,
methionine and tryptphan.

ν

Fatty acids
Several poly-unsaturated fatty acids, specifically linoleic, linolenic and
arachidonic acid must be supplied in the diet. In the rat, dog, mouse, chick,
and infant human their absence leads to a cessation of growth, presence of
fatty liver, skin lesions, with increased water loss due to increased
permeability of skin and abnormalities in pregnancy and lactation.
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Metabolic diseases
Disease conditions that manifest themselves due to an imbalance of nutrient
ratios are known as metabolic diseases. Some well-known metabolic diseases
include:

ν

Milk fever
Characterised by muscle tremors, a staggering gait, and eventually paralysis
and death. Occurs in heavily pregnant or lactating animals. It is caused when
the calcium absorbed by the digestive tract or extracted from the bone is less
than the calcium being supplied to the growing foetus in utero or to the
udder for milk production. Can be reversed by supplying calcium
borogluconate intravenously.

ν

Pregnancy toxaemia or ketosis (domsiekte)
Characterised by the animal being disinterested in her surroundings, is
listless, has light muscle tremors, appears to be blind (there is not eye reflex),
eventually kneels down and dies. This occurs in heavily pregnant animals. It
is caused when the foetus takes up too much room and leaves too little room
for the animal to consume the amount of energy necessary for itself and for
the growth of the foetuses. This causes the animal to start breaking down
stored fat to make up the deficiency in energy. Ketone bodies are formed
which lead to blood acidosis. This condition can be reversed with the
provision of intravenous glucose.

ν

Grass staggers
Characterised by convulsive seizures where the animal lies down and paddles
wildly. Caused by magnesium deficiency. Can be reversed by intravenous
administration of magnesium compounds.
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Please complete Activity 6:

Complete the following quiz shown in the table below. The first column presents a
statement or question. This is followed by an open column into which the letter of the
correct answer (in the third column) should be written.
1. Which hormone is secreted under
prolonged stressful conditions?

a. K and B group

2. These are “essential” amino acids which
cannot be produced by the animal body.

b. Magnesium

3. These are the only Vitamins that can be
synthesized by an animal

c. Milk fever

4. Grass staggers is caused by a deficiency
of this mineral.

d. Essential fatty acid

5. Another name for pregnancy toxaemia

e. Cortisol

6. An intravenous injection of calcium
borogluconate will reverse this condition

f. Metabolic

7. Amino acids are the building blocks of
this.

g. Phenylalanine, lysine,
valine

8. Linolenic acid is an …….

h. Ketone bodies

9. A disease condition which manifests itself
because of a nutrient imbalance is known as
a ………………… disease

i. protein

10. This is the result of the breakdown of
fats.

j. Ketosis or domsiekte

•

•
•
•
•
•
•
•
•
•
•

In the first session we have looked at the processes active
within the various anatomical systems in animals.
We have identified and studied the detailed processes that are
active.
We have studied the locomotory system and the composition
of the skeleton.
We have looked at the nervous-, blood-, lymphatic- and
respiratory systems.
We have studied the organs, structures, enzymes and differences
in the digestive systems of different farm animals.
We have studied the endocrine system of farm animals and the
role the endocrine system plays in reproduction of farm animals.
We have studied the male and the female reproductive
systems.
In session two we have looked at the contribution of the various
anatomical systems in the production of animal products.
We have also looked at ways to advise other people about the
role that animal systems play in the production process of
animal products.
We have also looked at the need for a well-fed and healthy
animal to produce quality products.
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Questions that I still would
like to ask

The role of nutrition in terms of
animal anatomy is explained.

The role of nutrition in terms of
animal product production is
explained.

Safety in existing animal
management/containment system
is maintained.

The effects of malnutrition and
other stress factors on animal
anatomical systems is explained.

My Notes …
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Am I ready for my test?
♥ Check your plan carefully to make sure that you prepare in good
time.
♥ You have to be found competent by a qualified assessor to be
declared competent.
♥ Inform the assessor if you have any special needs or requirements
before the agreed date for the test to be completed. You might, for
example, require an interpreter to translate the questions to your
mother tongue, or you might need to take this test orally.
♥ Use this worksheet to help you prepare for the test. These are
examples of possible questions that might appear in the test. All
the information you need was taught in the classroom and can be
found in the learner guide that you received.
1.
2.

I am sure of this and understand it well
I am unsure of this and need to ask the Facilitator or Assessor to explain what it means
Questions

1. I am sure

1.

Give the four categories the bones in the body
are divided in?

2.

Give the divisions of the skeleton.

3.

Name the groups in which the muscles of the
body can be divided with an example of each.

4.

Name the composition of the nervous system.

5.

Name the fractions of blood.

6.

Give the composition of blood plasma.

7.

Name the cellular elements of blood.

8.

Name the functions of the kidney.

9.

Name the hormones of the anterior pituitary.

10.

Name five ductless glands in the body.
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Checklist for practical assessment …
Use the checklist below to help you prepare for the part of the practical
assessment when you are observed on the attitudes and attributes that
you need to have to be found competent for this learning module.
Answer
Yes or No

Observations

Motivate your Answer
(Give examples, reasons, etc.)

Can you identify problems and deficiencies
correctly?
Are you able to work well in a team?
Do you work in an organised and
systematic way while performing all tasks
and tests?
Are you able to collect the correct and
appropriate information and / or samples
as per the instructions and procedures that
you were taught?
Are you able to communicate your
knowledge orally and in writing, in such a
way that you show what knowledge you
have gained?
Can you base your tasks and answers on
scientific knowledge that you have learnt?
Are you able to show and perform the
tasks required correctly?
Are you able to link the knowledge, skills
and attitudes that you have learnt in this
module of learning to specific duties in
your job or in the community where you
live?

♥ The assessor will complete a checklist that gives details of the points
that are checked and assessed by the assessor.
♥ The assessor will write commentary and feedback on that checklist.
They will discuss all commentary and feedback with you.
♥ You will be asked to give your own feedback and to sign this document.
♥ It will be placed together with this completed guide in a file as

part of you portfolio of evidence.

♥ The assessor will give you feedback on the test and guide you if there
are areas in which you still need further development.
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Please assist the assessor by filling in this form and then sign as instructed.
Learner Information Form
116285

Unit Standard
Program Date(s)
Assessment Date(s)
Surname
First Name
Learner ID / SETA
Registration
Number
Job / Role Title
Home Language
Gender:

Male:

Female:

Race:

African:

Employment:

Permanent:

Non-permanent:

Disabled

Yes:

No:

Coloured:

Indian/Asian:

Date of Birth
ID Number
Contact Telephone
Numbers
Email Address
Signature:

Postal Address

Version: 01

Version Date: July 2006

White:

55

Explain functional animal anatomy and physiology
Primary Agriculture

NQF Level 4

Unit Standard No: 116285

Terms & Conditions
This material was developed with public funding and for that reason this
material is available at no charge from the AgriSETA website
(www.agriseta.co.za).

Users are free to produce and adapt this material to the
maximum benefit of the learner.
No user is allowed to sell this material whatsoever.

Acknowledgements
ν

Project Management:
M H Chalken Consulting
IMPETUS Consulting and Skills Development

ν

Developer:
Mr J H P van der Merwe

ν

Authenticator:
Mr M M Ratsaka

ν

Technical Editing:
Dr M Roets

ν

OBE Formatting:
Ms P Prinsloo

ν

Design:
Didacsa Design SA (Pty) Ltd

ν

Layout:
Ms A du Plessis
Ms N Matloa

Version: 01

Version Date: July 2006

56

All qualifications and unit standards registered on the National Qualifications Framework
are public property. Thus the only payment that can be made for them is for service and
reproduction. It is illegal to sell this material for profit. If the material is reproduced or
quoted, the South African Qualifications Authority (SAQA) should be acknowledged as the
source.

SOUTH AFRICAN QUALIFICATIONS AUTHORITY
REGISTERED UNIT STANDARD:
Explain functional animal anatomy and physiology
SAQA US ID

UNIT STANDARD TITLE

116285

Explain functional animal anatomy and physiology

SGB NAME

REGISTERING PROVIDER

SGB Primary Agriculture
FIELD

SUBFIELD

Field 01 - Agriculture and Nature Conservation

Primary Agriculture

ABET BAND

UNIT STANDARD TYPE NQF LEVEL

CREDITS

Undefined

Regular

3

REGISTRATION
STATUS

REGISTRATION START REGISTRATION END
DATE
DATE

SAQA DECISION
NUMBER

Registered

2004-10-13

SAQA 0156/04

Level 4

2007-10-13

PURPOSE OF THE UNIT STANDARD
The learner achieving this unit standard will be able to evaluate and manage animals according to
specific criteria related to various anatomical systems. In addition they will be well positioned to
extend their learning and practice into other areas of agriculture and veterinary science.
Learners will gain specific knowledge and skills in animal anatomy and physiology and will be able to
operate in an animal production environment implementing sustainable and economically viable
production principles.
They will be capacitated to gain access to the mainstream agricultural sector, in animal production,
impacting directly on the sustainability of the sub-sector. The improvement in production technology
will also have a direct impact on the improvement of agricultural productivity of the sector.
LEARNING ASSUMED TO BE IN PLACE AND RECOGNITION OF PRIOR LEARNING
It is assumed that a learner attempting this unit standard will demonstrate competence against the
following unit standards or equivalent:
 NQF 3: Explain Animal Anatomy and Physiology.
 NQF 3: Identify, collect and analyse agricultural data.
UNIT STANDARD RANGE
Whilst range statements have been defined generically to include as wide a set of alternatives as
possible, all range statements should be interpreted within the specific context of application.
Range statements are neither comprehensive nor necessarily appropriate to all contexts. Alternatives
must however be comparable in scope and complexity. These are only as a general guide to scope
and complexity of what is required.
UNIT STANDARD OUTCOME HEADER

N/A
Specific Outcomes and Assessment Criteria:
SPECIFIC OUTCOME 1
Identify and understand in detail the processes active within the various anatomical systems in
animals.
OUTCOME RANGE
Anatomical systems include but are not limited to the following: external systems and covering,
sensory systems, skeleton, musculature, nervous system, cardio-vascular system, digestive system,
lymph, reproductive system and the endocrine and glandular systems as relevant to the context of
application.
ASSESSMENT CRITERIA
ASSESSMENT CRITERION 1
Each process involved within various anatomical systems based on criteria are identified and
described.
ASSESSMENT CRITERION 2
The interaction of anatomical systems are identified and described.
ASSESSMENT CRITERION 3
The biochemical substances involved with various anatomical systems and their origins are
identified.
ASSESSMENT CRITERION 4
The purpose of biochemical substances involved with the various anatomical systems is explained.
SPECIFIC OUTCOME 2
Identify and understand how anatomical systems within animals influence production of various
animal products.
OUTCOME RANGE
Animal products include but are not limited to milk, eggs, meat, wool,blood, glandular secretions,
ova, lymph, semen, sperm, cochineal, silk, faeces, bee products, meat as relevant to the context of
application.
ASSESSMENT CRITERIA
ASSESSMENT CRITERION 1
Relevant anatomical system influence on the production of specific animal products are identified,
understood and described.
ASSESSMENT CRITERION 2
The anatomical origin of the various animal products are evaluated and described.
ASSESSMENT CRITERION 3
The effect of the biochemical substances within anatomical systems of animals and their effects on
animal production are described.
SPECIFIC OUTCOME 3
Monitor and advise others on animal systems and production processes based on anatomical
systems.

OUTCOME RANGE
Methods of advising include but are not limited to verbal, presentations, and writing, the use of
charts and diagrams and practical demonstrations.
ASSESSMENT CRITERIA
ASSESSMENT CRITERION 1
Animals are monitored and evaluated and further courses of action decide on.
ASSESSMENT CRITERION 2
The results of the monitoring and evaluation processes are communicated and advise are given
where necessary.
ASSESSMENT CRITERION 3
Advice on animal systems and production processes based on anatomical systems within animals are
given.
SPECIFIC OUTCOME 4
Understand how animal health and nutrition affects animal anatomical systems.
ASSESSMENT CRITERIA
ASSESSMENT CRITERION 1
The role of nutrition in terms of animal anatomy is explained.
ASSESSMENT CRITERION 2
The role of nutrition in terms of animal product production is explained.
ASSESSMENT CRITERION 3
The effects of malnutrition and other stress factors on animal anatomical systems is explained.
UNIT STANDARD ACCREDITATION AND MODERATION OPTIONS
The assessment of qualifying learners against this standard should meet the requirements of
established assessment principles.
It will be necessary to develop assessment activities and tools, which are appropriate to the contexts
in which the qualifying learners are working. These activities and tools may include an appropriate
combination of self-assessment and peer assessment, formative and summative assessment,
portfolios and observations etc.
The assessment should ensure that all the specific outcomes; critical cross-field outcomes and
essential embedded knowledge are assessed.
The specific outcomes must be assessed through observation of performance. Supporting evidence
should be used to prove competence of specific outcomes only when they are not clearly seen in the
actual performance.
Essential embedded knowledge must be assessed in its own right, through oral or written evidence
and cannot be assessed only by being observed.
The specific outcomes and essential embedded knowledge must be assessed in relation to each
other. If a qualifying learner is able to explain the essential embedded knowledge but is unable to
perform the specific outcomes, they should not be assessed as competent. Similarly, if a qualifying
learner is able to perform the specific outcomes but is unable to explain or justify their performance
in terms of the essential embedded knowledge, then they should not be assessed as competent.
Evidence of the specified critical cross-field outcomes should be found both in performance and in

the essential embedded knowledge.
Performance of specific outcomes must actively affirm target groups of qualifying learners, not
unfairly discriminate against them. Qualifying learners should be able to justify their performance in
terms of these values.
 Anyone assessing a learner against this unit standard must be registered as an assessor with the
relevant ETQA.
 Any institution offering learning that will enable achievement of this unit standard or assessing
this unit standard must be accredited as a provider with the relevant ETQA.
 Moderation of assessment will be overseen by the relevant ETQA according to the moderation
guidelines in the relevant qualification and the agreed ETQA procedures.
UNIT STANDARD ESSENTIAL EMBEDDED KNOWLEDGE
The person is able to demonstrate a basic knowledge of:
 Dissection technique.
 Presentation technique.
 Scientific sampling technique.
 Report writing skills.
 Recording skills.
 Detailed anatomical systems and the processes active within these.
 The effect of the interaction of anatomical systems within animals on the production of various
animal products.
 Laws, regulations, rules and principles and codes of conduct pertaining to the evaluation,
handling and dissection of animals.
UNIT STANDARD DEVELOPMENTAL OUTCOME
N/A
UNIT STANDARD LINKAGES
N/A
Critical Cross-field Outcomes (CCFO):
UNIT STANDARD CCFO IDENTIFYING
Problem Solving: Relates to outcomes:
 Identify and understand how anatomical systems within animals influence production of various
animal products.
 Monitor and advise others on animal systems and production processes based on anatomical
system.
UNIT STANDARD CCFO WORKING
Teamwork: Relates to outcomes:
 Identify and understand how anatomical systems within animals influence production of various
animal products.
 Monitor and advise others on animal systems and production processes based on anatomical
system.
UNIT STANDARD CCFO ORGANIZING
Self-Management: Relates to all outcomes.
UNIT STANDARD CCFO COLLECTING
Interpreting Information: Relates to outcomes:
 Identify and understand how anatomical systems within animals influence production of various
animal products.
 Monitor and advise others on animal systems and production processes based on anatomical

system.
UNIT STANDARD CCFO COMMUNICATING
Communication: Relates to all outcomes.
UNIT STANDARD CCFO SCIENCE
Use Science and Technology: Relates to all outcomes.
UNIT STANDARD CCFO DEMONSTRATING
The world as a set of related systems: Relates to all outcomes.
UNIT STANDARD CCFO CONTRIBUTING
Self-development: Relates to all outcomes.
UNIT STANDARD ASSESSOR CRITERIA
N/A
UNIT STANDARD NOTES
N/A
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