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1 INTRODUCTION

Climate change is a worldwide phenomenon, 
which is characterised by events such as 
increased incidences of heat waves, droughts, 
floods and storms, which may lead to disastrous 
consequences. these events have a negative 
effect in livestock farming sector. In order to 
understand the effect or impact of climate 
change on small ruminant production (i.e. 
sheep and goats), it is critically important to, 
firstly,  define climate change. Climate change 
is thus a change in the state of the climate that 
can be quantified (statistically) by changes in 
the mean and/or variability of its properties, 
and that persists over an extended period of 
time, typically decades or longer (IPCC, 2007).

tompkins and Adger (2004), however, argues 
that changes in climate  are likely to manifest 
in four ways. hence, definition of climate 
change must take cognisance of these ways. 
thus, four definitions of climate change are 
given: 1) the increases of seasonal and inter-
annual variability, 2) the gradual changes in 
mean climate conditions, 3) the increases in the 
frequency of extreme events (such as drought 
or floods) and 4) the rapid climatic changes that 

result to catastrophic shifts in ecosystems. As a 
result,  change of climate is expected to  have  
adverse effects on livestock production, hence, 
in this document, we address how  changes in 
climatic conditions influences small ruminants 
(sheep and goats) production and we provide 
mitigation and adaptation options.  

this module is a resource for extension agents 
supporting small and subsistence farmers. 
Climate-Smart Agriculture focuses on the three 
pillars: productivity, adaptation, and mitigation. 
(CCARDESA, 2019). 

In South Africa, the need to produce more meat 
and milk is continuously increasing. A climate-
smart response means producing more meat 
and milk per animal (increased productivity) 
to meet the demand for livestock products. 
Sick animals cannot produce optimally. to 
ensure that animals remain healthy, we can use 
resistant animals (adaptation) and help them 
produce more efficiently through vaccination 
and parasite control (mitigation).

Training objectives

upon completing this training module, an extension practitioner should: 
• Better understand South African small ruminants production and farming systems
• explain how direct effects of climate change, including heat stress, impact small ruminants 
• explain the concept of Climate-Smart Agriculture (CSA) in relation to small ruminants production
• determine adaptation and mitigation requirements in small ruminants production
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2 IMPACT OF CLIMATE CHANGE ON SMALL RUMINANTS

 

the Intergovernmental Panel on Climate Change 
(IPCC) predicted that the increasing frequency 
of extreme events such as droughts, floods, 
and heat waves will have negative impacts on 
natural ecosystems (as illustrated in Figure 1) 
in many parts of the world, including South 
Africa. South Africa has experienced extreme 
weather conditions, with recent drought events 
in 2015/2016, 2016/2017 and 2018/2019 
highlighting the  effects of climate change and 
its impact on agricultural production.

the impacts of climate on livestock such 
as small ruminants can be divided into two 
categories, namely indirect and direct impacts, 
which are shown in Figure 2. Indirect impacts 
of climate change on small ruminants relate 
to feed availability and increased susceptibility 
to animal diseases. Direct impacts are those 
associated with high temperatures, precipitation 
and radiation and relate to an exchange of heat 

between an animal and the environment (Rust 
& Rust 2013). 

2.1 INDIRECT IMPACT OF 
CLIMATE CHANGE ON SMALL 
RUMINANTS

livestock, especially small ruminants, plays a 
crucial role in the livelihood of the people. this 
is because their products (i.e. milk and meat) 
are an important agricultural commodity for 
global food security, providing about 18% of 
global kilocalories and 37% of global protein 
consumption (Poore & nemecek, 2018). 
however, climate change will affect livestock 
production through competition for natural 
resources (e.g. grass as the main feed source) as 
productivity decreases and feed quality declines 
(Rojas-downing et al., 2017). 

Figure 1   A photo showing the effect of climate change on natural vegetation.
Source: https://stock.adobe.com/za/images/drought-and-greenery/238088839.

https://stock.adobe.com/za/images/drought-and-greenery/238088839
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Figure 2   Schematic diagram showing the effect of climate change on livestock production. 

the effects of climate change on livestock 
production factors are shown in Figure 3. 
temperature affects most critical factors for 
livestock production such as water availability, 
animal production, reproduction and health. 
Forage quantity and quality are affected by a 
combination of temperature increase, carbon 
dioxide (Co2) and rainfall variability. 

2.1.1 The effect of carbon dioxide

the effect on the increase of carbon dioxide 
(CO2) in the atmosphere depends on the type 

of plant species. For example, C3 plants may 
benefit from a rise in Co2, unlike C4 plants, 
because C3 pastures require more Co2 than C4 
grasses. When CO2 increases from 380 ppm to 
550 ppm, yield increases of between 24% and 
29% are expected for C3 pastures, whereas the 
response is small for C3/C4 mixtures (17%) and 
C4 pastures (9%) (Sejian et al., 2012a; dumont et 
al., 2014). however, an increase in Co2 can lead 
to a decrease in crop nitrogen content by about 
9%, while forage non-structural carbohydrates 
increase by about 30% (dumont et al., 2014).
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Figure 3   Impacts of climate change on livestock.
Source: Rojas-Downing et al., 2017.

 

2.1.2 The effect of temperature

An increase in temperature can lead to 
lignification of plant tissues, which reduces 
digestibility and contributes to the degradation 
of plant species, leading to an increase in 
methane (Ch4) emissions from livestock (Polley 
et al., 2013). Changes in temperature and Co2 
affect pasture composition by altering species 
competition dynamics due to changes in 
optimal growth rates (thornton et al., 2015). 
Plant competition is affected by seasonal shifts 
in water availability (Polley et al., 2013). Primary 
productivity of pastures may increase due to 
changes in species composition as temperature, 
precipitation, and concurrent nitrogen inputs 
increase (IPCC, 2007). Increased temperatures 
and dry conditions due to fluctuations in 
concentrations of water-soluble carbohydrates 
and nitrogen can affect the quality of forage 
crops and forages. (thornton et al., 2009).

2.1.3 Effect of precipitation

erratic rainfall exacerbated by extreme 
temperatures is expected to worsen both feed 
quantity and quality of forage by increasing 
the degree of forage lignification, triggering 
chronic nutrient deficiencies in livestock, which 
can be detrimental to production and animal 
health (Abdurehman and Ameha, 2018). due 
to climate change (i.e. increasing drought and 
temperatures), Southern Africa is projected to 
lose about 20% of pasture production potential 
by 2080 (Shah et al., 2008). this is because an 
increase in average temperature combined 
with a decrease in precipitation leads  to high 
evapotranspiration, which in turn reduces soil 
moisture content (Rodell et al., 2009). this leads 
to very low soil moisture and soil dryness, which 
eventually reduces forage production (Apata et 
al., 2009). Forage production on rangelands in 
Africa is sensitive to climate change and this 
phenomenon will have a significant impact on 
the livelihoods of more than 180 million people 
who raise livestock on rangelands (Boone et al., 
2018).
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2.2 DIRECT IMPACT OF CLIMATE 
CHANGE ON SMALL 
RUMINANTS 

direct effects of climate change on small 
ruminant production include heat stress. the 
susceptibility of livestock to heat stress varies 
depending on the species, genetic potential, 
stage and nutritional status of the animal. At 
higher latitudes, rising temperatures tend to 
have a greater impact on livestock than at lower 
latitudes, where local livestock breeds are often 
already well acclimated to withstand heat stress 
and drought (thornton et al., 2009). under heat 
stress, sheep and goats reduce their activities, 
including feed intake, resulting in reduced 
body weight and growth. heat stress results in 
a 76% reduction in rumination time in sheep 
(hirayama et al., 2000). meanwhile, goats are 
thought to urinate and defecate less under 
heat stress conditions due to increased use of 
respiratory and skin cooling mechanisms, which 
could lead to dehydration (Shilja et al., 2015). In 
small ruminants, heat stress leads to infertility 
due to ovarian dysfunction caused by increased 
core body temperature.

Figure 4a shows the effects of very high or very 
low ambient temperatures on animal welfare. 

Figure 4b and Figure 5 show that heat stress also 
causes silent heat, early embryonic death and 
impaired embryonic development (Silanikove 
& darcan 2015). According to Abdurehaman 
and Ameha (2018), the effects of heat stress 
on livestock can be categorized as feed 
intake, nutrient utilization, animal production, 
reproduction, health and mortality. 

In small ruminants, heat stress causes infertility 
due to ovarian dysfunction caused by increased 
core body temperature. 

2.3 EFFECT OF ENVIRONMENTAL 
TEMPERATURE ON ENTERIC 
METHANE EMISSION FROM 
SMALL RUMINANTS

The increase in environmental temperature has a 
negative effect on feed intake and its digestibility 
in small ruminants, thus affecting methane 
(Ch4) emission. It also shortens the growing 
period of plants as they reach maturity more 
quickly. Consequently, the resulting increased  
lignification may reduce the digestibility of the 
plants for the animals. the composition of the 
forage also affects the fermentation patterns 
in the rumen and methane emissions in the 
intestine.

Among domesticated animals, small ruminants 
are the most versatile and adapt more readily 
to a changing climate than any other ruminants. 
In this section, goats are used as an illustrative 
example. In general, small ruminants are 
less affected by drought compared to other 
ruminants because their browsing habit andthe 
anatomical advantages of their upper lips 
allow them to thrive in limited forage supply, 
especially in arid and semi-arid regions (Pragna 
et al., 2018). When forage is scarce, goats may 
reduce their metabolic functions to conserve 
energy resources (Yadav et al. 2013). Table 1 
describes the traits that enable goats to survive 
in harsh climatic conditions. 
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Figure 4   a) Thermoneutral zones of metabolic regulation related to ambient temperature; b) effect of 
heat stress on sheep.
Source: Silanikove & Darcan, 2015; Kumar et al., 2017.

a b

Figure 5   Effect of heat stress on rumen function of animal.
Source: Pragna et al., 2018.
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Table 1   Advantageous characteristics associated with small ruminants (e.g. goat) on surviving harsh climatic 
condition.

Criteria Special characteristics of small ruminant
Adaptability Goats are better adapted to broad environmental conditions ranging from 

arid dry to cold arid to hot humid. Goats in the tropical warm climate are 
more or less dwarf and have less body weight, while goats in colder climates 
have bigger size and more fur growth. due to their lesser body size, their 
metabolic requirements are considerably low, they have the ability to 
reduce their metabolism and their loose skin aids in easy dissipation of body 
heat.

thermo-tolerance Goats are more thermo-tolerant than all other ruminant species. they 
possess the ability to survive in different agro-ecological zones.

Drought tolerance Goats possess the ability to thrive well in drought prone areas because of 
reduced water requirement in comparison to sheep and other domestic 
ruminants. Goats have better water conservation ability than other 
ruminant animals because of their browse diet. Further, the gut, especially 
the rumen, acts as a water reservoir during the periods of dehydration.

Ability to thrive well on 
low pasture 

efficient utilisers of poor quality and a wide range of pastures. Goats 
have improved digestibility compared to all other rumen and animals and 
because the small-sized feed consumption is also low, these factors together 
favour less Ch4 production.

Low enteric methane 
emission

Goats produce less enteric methane compared to sheep and other 
ruminants. 

digestibility and feed 
conversion efficiency

Increased efficiency to convert feed into milk and meat than all other 
domestic ruminants, they can even digest poor quality feed. Goats have less 
proportion of gut in relation their total body weight, which enables the rapid 
movement of digesta from the rumen and the entire gastrointestinal tract.

Suitable for landless 
farmers 

Small area is required to rear goats because of their small size, they require 
less feed and they can be easily integrated into other farming systems.
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3 MITIGATING THE IMPACT OF CLIMATE CHANGE.

3.1 FEEDING AND NUTRITION

About 60% of the costs associated with sheep 
and goat production are for feed. to mitigate 
the effects of climate change, it is important 
to change ruminant feeds as they contribute 
significantly to climate change by increasing 
greenhouse gas emissions. however, before 
considering strategies to change feeding, 
understand the key objectives of feeding animals. 
Animals are fed to meet their nutritional needs 
and maintain an appropriate body weight, 
depending on the stage of production an 
animal is in. In terms of profitable production, 
proper feeding (throughout the year) is critical, 
regardless of the effects of climate change. 
It is imperative that sheep and goat farmers 
have a basic understanding of animal nutrition 
and the specific nutritional needs of animals at 
different stages of development or production. 
nutrition programs should support optimal 
production, be economical and efficient, and 
minimize the risk of nutritional problems. to 
understand the nutrition of small ruminants, we 
must first know what nutrients are necessary for 
growth, production, and reproduction. these 
essential nutrients include: 

• energy (i.e. fat and carbohydrates)
• Protein
• Vitamins
• Minerals
• Water

3.1.1 Energy

the most common limiting factor in small 
ruminant diets is energy (calories). When 
there is a lack of energy in the diet, production 

decreases while reproductive failure, mortality, 
and susceptibility to disease and parasites 
increase. therefore, to ensure that small 
ruminants are adequately  supplied with energy, 
rich feeds are required. Inadequate feed or poor 
quality pasture are the main causes of energy 
deficiency. Small ruminants obtain most of their 
energy from sources such as pastures, shrubs, 
hay and grains. 

3.1.2 Protein

For small ruminants, the quantity of protein in 
the diet is more important than its quality. If 
protein supplementation is the main objective, 
the cost per kilogram of protein is the most 
important factor. If rapid growth and high 
production are to be achieved, an adequate 
amount of protein must be fed to the young 
stock. Since excessive feeding is very expensive, 
cheaper and easily accessible alternative 
sources of protein are recommended. For 
example, the use of agro-industrial by-products 
and locally available legumes, trees and shrubs 
can be beneficial for smallholder farming. 

3.1.3 Minerals

essential minerals for sheep and goats are 
calcium, phosphorus, and salt. The major 
sources of these minerals are diet, various 
mineral supplements, and water supply. 
Generally, these minerals are needed only in 
small amounts. Minerals such as calcium and 
phosphorus are interrelated. This means that 
while an adequate supply of both minerals is 
required, the ratio of calcium to phosphorus 
must be in appropriate concentrations.
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3.1.4 Vitamins

Vitamins are compounds necessary for normal 
growth, health, and reproduction. Small 
ruminants need an adequate supply of vitamins, 
just like other animals. however, their need for 
vitamins is relatively low because of the nature 
of the feed they normally consume and the 
synthesis of vitamins in the rumen.

3.1.5 Water shortage and quality 

the demand for drinking water increases as 
ambient temperaturesrise, and this is likely to be 
accompanied by  water scarcity due to unstable 
rainfall patterns (Abdurehaman & Ameha 
2018). Ingestion of fibrous forage increases 
fermentative heat and thermoregulatory 
demand for potable water (Shibata and mukai, 
1979). Berihulay et al. (2019) argue that animals 
exposed to a hot environment require about 2 
to 3 times more drinking water due to increased 
respiration and sweating rates. therefore, water 
plays an important role in animal nutrition and 
a lack of it  can alter animal behaviour patterns 
(nejad & Sung, 2017). 

Water is responsible for the following functions 
in the animal body:

• helping to digest food
• Regulating the body temperature
• lubricating
• transporting waste from the body

to combine feed ingredients into the most cost-
effective but efficient ration, producers must 
consider the nutritional needs of each animal at 
its particular life stage. 

typically, the high proportion of concentrates in 
intensive livestock production accounts for more 
than 60% of total production costs, particularly 

in sheep and other intensive livestock. mixing 
total rations (tmR) using locally available 
ingredients (e.g. agro-industrial by-products) 
can improve feed costs (lallo et al., 1991). 
meeting the nutritional needs of animals at a 
lower cost (lallo et al., 2017) will mitigate the 
indirect effects of climatic variability leading to 
malnutrition (Wadhwani et al., 2010).

In feeding animals, it is very important to select 
feed based on the following six steps which are: 

1)  Calculating total energy and protein 
requirements for each class of animal,

2) Assessing how much feed can be 
provided from available sources (e.g., 
pasture and/or crop residues),

3)  Identifying the cheapest fodder 
cheapest in your area, if you choose to 
purchase it, 

4)  estimating the cost and quantity of the 
preferred forage,

5)  Identifying water requirements, 
6)  monitor individual mobs and adjust 

ration if necessary. 

3.2 REDUCING GREENHOUSE GAS 
EMISSION FROM LIVESTOCK 

Rojas-downing et al. (2017) suggest that 
various technologies and practices can be used 
to reduce greenhouse gas (GhG) emissions in 
livestock production. Improved feed quality for 
livestock and effective manure management are 
some of the strategies implemented to mitigate 
the impact of livestock on climate change. 

3.2.1 Enteric fermentation 

enteric fermentation is the main source 
of methane (Ch4) emissions in ruminants 
and is related to the quality of the feed the 
animals eat. Studies have been conducted to 
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Figure 6   The role of shade during hot day owing to climate change.
Source: Lallo et al 2017.

reduce methane production from ruminants 
while improving production. For example, 
increasing the fat content in animal diets has 
resulted in a decrease of about 5% in methane 
emissions from the gut (marttin et al., 2010). 
Providing higher quality feeds has also led to 
a reduction in methane emissions due to the 
higher digestibility of the feed (hristov et al., 
2013). Supplementing animals with bovine 
somatotropin and antibiotics also reduces 
methane gas fermentation in the gut (Boadi 
et al., 2004). however, the use of antibiotics 
for supplementation is prohibited for health 
reasons.

3.2.2 Manure management 

Methane is also produced by animal manure, 
and proper management of manure helps 
reduce methane emissions. however, it should 
be noted that it is difficult to take measures to 
reduce methane emissions, especially on pasture 
land, because manure is dispersed compared 
to manure stored in an enclosed space such as 
a kraal. According to ICF International (2013), 
most measures to reduce manure emissions 
include reducing storage time, using anaerobic 
digesters, covering storage areas, using solid 
separators and changing feeding practices. 
Aerobic digestion and manure storage covers 
help capture methane gas and produce biogas 
that can be used for energy (biofuels). Solids 

removal is most effective in husbandry systems 
where solids can be easily removed from the 
system (Rojas-dowing et al., 2017).

3.3 MODIFY THE ENVIRONMENT 

When animals are exposed to sunlight, heat 
stress and skin and core temperatures increase. 
Shade plays a critical role in reducing more 
than 30% of the total heat delivered to animals. 
Sheep are particularly sensitive to heat stress. 
therefore, in hot weather they spend most of 
their time in the shade, as you can see  in Figure 
6. 

Figure 6 shows animals gathered under the 
shelter in a grazing area, seeking covering from 
heat.

naturally ventilated animal housing systems can 
be constructed in a number of ways to alter the 
environment. the orientation (positioning and 
open side) of the structure is a critical factor in 
such modifications. If the building is oriented 
north-south, it is exposed to more solar radiation 
than if it is oriented east-west, minimizing the 
effect of solar radiation (Smith & harner, 2012). 
to further minimize the effect of solar radiation, 
a gable roof should be built and painted white 
or covered with insulated galvanized sheets. 
the dimensions of the house, especially the 
width, are also important for air movement.
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The rise in temperature has caused certain 
disease vectors to spread to areas where they 
could not before (Who, 2021). the rise in 
temperature has also led to more heat stress 
in animals, increasing metabolic diseases 
in these animals. In addition, the quality of 
milk is affected, reproduction decreases, 
and production decreases (Joy et al., 2020). 
Flooding has also increased, bringing with it a 
greater number of vectors such as mosquitoes 
that transmit not only animal diseases but also 
zoonotic diseases. Scientists are constantly 
looking for ways to combat infectious diseases 
by preventing diseases rather than treating 
them to provide a cost-effective mechanism for 
disease control.

Climate-smart pest and disease management 
has the following potential benefits:

• Decrease in mortality rates
• Decrease in morbidity rates
• An increase in disease reporting
• Increased productivity
• An increase in fertility and milk yield
• An increase in income
• lowering of greenhouse gas emissions

Climate smart pest and disease management 
for small livestock may be split into these 
categories: biological vector control, resistant 
breed development, vaccination programs, and 
parasite control (CCARdeSA, 2019).

4.1 WHERE TO START?

• Consider your target farmers and identify 
their agricultural practices.

• Identify and prioritize the problems that 
need urgent attention. 

• What is their main goal with their farming 
operation?

• how do they look for signs of disease in 
their animals?

• how do they keep records of their animals?
• What data do they include in the records?
• how do they choose which animals to keep?
• What vaccines and veterinary medicines do 

they use?
• Where do they get the vaccines?
• What infrastructure is in place?
• how many workers are available to the 

farmers?
• What equipment does the farmer have?

What then?

once you understand how the system works, 
you can formulate (with the help of farmers) 
an appropriate plan based on the main gaps 
identified in the observation and information 
on diseases.

4.2 HOW TO IDENTIFY A SICK 
ANIMAL 

the only way to detect if an animal lies in 
knowing how a healthy animal looks (FAo, 
2021).

Looking from a distance 
• An animal should be able to stand up 

straight, with its feet squared and its head 
raised. It must be alert and aware of its 
surroundings.

• Animals that are secluded from a group and 
have limited mobility (do not move) may be 
considered sick. 

• Animals should distribute their weight 
evenly on all four legs when walking, 
without arching their back.

4 PEST AND DISEASE MANAGEMENT IN SMALL RUMINANTS 
PRODUCTION
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Looking at the head
• The eyes must be bright and alert and not 

have any discharge
• the ears should be checked for presence of 

ticks and any bad smells must be noted
• The nose and muzzle must be moist and not 

have coloured discharges coming from it.
• the mouth must not have excessive saliva 

dripping from it. Food falling from the 
mouth can be a sign of teeth problems

• the incisor teeth should be checked for 
wearing

• the tongue can be checked for ulcers or 
swelling as in blue tongue

Looking at the chest
the respiratory rate of a small ruminant should 
not exceed 40 (goats) or 55 (sheep) breaths 
per minute when resting in the shade. the 
heartbeat of the sheep or goat can be felt on 
the left side of the animal just behind the elbow 
and should not exceed 60-80 beats per minute. 
there is a lymph node just in front of the 
shoulder that can be palpated. If it is enlarged, 
this is a sign of disease. the animal's wool or 
hair can be examined for signs of breakage or 
friction, which indicate disease and parasites..

Looking at the Abdomen
You can see the amount of stuffing (whether 
the animal has eaten or not) in the paralumbar 
fossa (the triangle behind the last rib in front 
of the hind leg). If you place your finger in 
the paralumbar fossa, you can also feel if the 
large stomach is moving or not. An animal with 
stomach pain will constantly look and kick at its 
flank.

Looking at the udder or scrotum
the udder must be examined for signs of mastitis 
such as heat, swelling, pain and inflammation 
(blue udder). the milk may also be examined for 
thickness or flakes in the milk and for blood. In 
males, the scrotum must be examined for signs 
of heat, swelling, pain, inflammation, or lumps. 
this may be due to orchitis, epididymitis, or 
chronic atrophy of the testicles. 

Looking at the feet
Conditions such as overgrown hooves or 
foot rot could be obvious. the coronary band 
(the area directly above the hoof) also shows 
inflammation in many of these conditions.

Taking the temperature
Any animal showing signs of illness should have 
its temperature taken. A normal temperature 
for a sheep or goat should be in the range of 
38.5-40.5°C. 

Looking at the dung of animals
For small animals, look for a normal looking 
pellet. dehydration can cause dry pellets, while 
diarrhea can be a sign of infectious disease, 
worms, or metabolic disease.

Looking at the penis and urine 
The urine should be clear and the animal should 
show no signs of pain when urinating. In a ram or 
buck, blood could be a sign of prostatitis. Blood 
in the urine may also be due to a disease such 
as pizzle rot or a severe urinary tract infection.

Looking at the back
the body condition score of an animal can be 
determined by palpating the muscle between 
the spinous and transfer processes of the spine, 
as shown in Figure 7. 
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Figure 7   Identification of a sick animal by looking at the back.
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4.3 DISEASE REPORTING

one of the most important functions of the 
extension officer is to assist in the notification 
of controlled and notifiable diseases to the 
authorities, as regulated by the Animal diseases 
Act 35 of 1984 and its associated regulations. 

link to the act:
https://www.dalrrd.gov.za/Branches/
Agricultural-Production-health-Food-Safety/
Animal-health/importexport/legislation/
diseaseact 

link to the regulations:
https://www.lawexplorer.co.za/
Statutorydatabase/SubordinateFile/
SubordinateFiledownload/5843

Additional diseases with trade implications 
are also reported to the oIe through the 
department of Agriculture, land Reform and 
Rural development (dAlRd), as extension 
officers do not have formal training in these 
diseases and are not expected to note them.

According to the Animal diseases, ACt 35 of 
1984 the definitions:

• 'controlled animal disease' means any 
animal disease in respect of which any 
general or particular control measure has 
been prescribed, and any animal disease 
which is not indigenous or native to the 
Republic. table 2 of the regulations on the 
act gives a list of controlled diseases.

• 'notifiable animal disease' an animal 
disease specified in Annexure 3

defining the term vector as per the CCARdeSA 
definition: Vectors are insects, birds or other 
animals that transmit a disease and/or pest 
from one host to another.

4.3.1 Controlled Animal Diseases

Controlled animal diseases (in terms of the 
Animal diseases act, Act 35 of 1984) as 
pertaining to small ruminants are presented in 
Table 2.
 

Table 2   Controlled animal diseases as pertaining to small ruminants.

Disease Clinical signs Vector

Anthrax Sudden death with small amount of un-clotted blood 
coming out of all openings. trashing and convulsions, fever.

no

Aujeszky’s disease 
(Pseudorabies)

Intense pruritus (itchiness) causing the animals to scratch 
and bite at the affected area. neurological signs will include 
weakness and bellowing, teeth grinding and irregular heart 
rates.

no

Brucellosis Abortion, stillborn or weak lambs, retained placentas and 
reduced milk yield. testicular abscesses. Arthritis in chronic 
infections. orchitis and epididymitis in sheep.

no

east coast fever Fever, listlessness, enlarged lympnodes, corneal opacity, 
nasal discharge, diarrhea, anemia and neurological 
symptoms

Rhipicephalus 
appendiculatus 
(brown ear 
tick) and R. 
zambeziensis

https://www.dalrrd.gov.za/Branches/Agricultural-Production-Health-Food-Safety/Animal-Health/importexport/legislation/diseaseact
https://www.dalrrd.gov.za/Branches/Agricultural-Production-Health-Food-Safety/Animal-Health/importexport/legislation/diseaseact
https://www.dalrrd.gov.za/Branches/Agricultural-Production-Health-Food-Safety/Animal-Health/importexport/legislation/diseaseact
https://www.dalrrd.gov.za/Branches/Agricultural-Production-Health-Food-Safety/Animal-Health/importexport/legislation/diseaseact
https://www.lawexplorer.co.za/StatutoryDatabase/SubordinateFile/SubordinateFileDownload/5843
https://www.lawexplorer.co.za/StatutoryDatabase/SubordinateFile/SubordinateFileDownload/5843
https://www.lawexplorer.co.za/StatutoryDatabase/SubordinateFile/SubordinateFileDownload/5843
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Foot and mouth 
disease (Fmd)

Blisters in the oral cavity and on the tongue, blisters 
between the toes and above the hooves and on teats. hyper 
salivation.

no

Johne’s disease Chronic diarrhea and weight loss with a normal appetite. no

nagana 

(Trypanosomiasis) Starts with animal becoming listless, coat becoming 
roughened, ocular discharge, progressive weakness, animal 
uninterested in surroundings and death.

tsetse fly

Rabies Sudden behavior changes, incoordination, abnormal 
bellowing, excessive salivation, paralysis of the throat or 
limbs.

no

Rinderpest Fever, diarrhea, discharges from the eyes and nose (crusts), 
sores in the mouth and sudden death in  days.

no

Skin conditions Any skin condition in sheep are reportable no

Scrapie neurological , nervousness, weight loss, muscle tremors, 
starts to rub on objects.

no

Sheep scab Yellow pustules on the skin, crusting and wool falling off. 
Intense itchiness of the sheep.

no

Tuberculosis Persistent cough, diarrhea, weight loss and abdominal pain. no

Any animal disease 
or infectious agent 
that is not known 
to occur in South 
Africa.

usually there is a history of an animal being imported or 
feed that has been imported or taken from ships in the case 
of these diseases.

4.3.2 Notifiable Animal Diseases

notifiable animal diseases (in terms of the Animal diseases act, Act 35 of 1984) are presented in Table 3.

Table 3   Notifiable animal diseases with reference to small ruminants. 

Disease Clinical signs Vector

Bluetongue Fever, ulcerative lesions in 
the oral cavity, ulcerative 
dermatitis, stiffness, increased 
salivation, lacrimation.

Cullicoides

Rift valley fever nasal discharge, excessive 
salivation, loss of appetite, 
weakness and diarrhoea.

mosquitoes
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4.3.3 Other common diseases

Other diseases will vary depending on your area, 
and environmental conditions. during drought 
conditions, animal species may huddle around 
limited food and water supplies, resulting in 
more plant poisonings. 

Skin disorders will become increasingly common 
as immunity declines.

In small stock, verminosis (worms) is also a 
major issue, and we use the 5-point check to 
determine whether or not an animal needs to 
be dewormed.

Worms in tiny stock develop resistance to 
deworming chemicals too quickly for a single 
deworming to be effective.

the Famacha score (mucous membrane color), 
signs of bottle jaw, signs of nasal discharge, 
bodily condition score, and dAG score are all 
part of the 5-point check.
(Bath et al, 2010)

Pulpy kidney disease is of mayor concern and 
infected animals should be treated before they 
are dewormed if heavy worm burdens are 
expected.

Coccidiosis burdens in animals housed in tight 
quarters due to feeding needs or huddling due 
to extreme weather conditions.

Blowfly attack is also a seasonal concern in 
several parts of the country.

heat stress, as well as dietary changes, can 
cause nutritional disorders such ketosis and 
rumen acidity (especially lack of food).  

When there has been flooding, animals are 
more susceptible to diseases caused by flies, 
such as foot rot, mastitis, and eye infections. 
Biting flies are more likely to transmit diseases 
to animals. 

With the fresh grass spreading out, nutritional 
problems including prussic acid poisoning, 
grass stagers, and fog fever may become more 
problematic.

4.3.4 Zoonotic diseases

the most prevalent diseases transferred 
between animals and humans that have recently 
been discovered in South Africa are:

• Tuberculosis
• Brucellosis
• Rabies
• Salmonella
• Rift valley fever
• Cystic echinococcosis
• Anthrax

to mention a few, raw milk can spread 
tuberculosis, Brucellosis, Salmonella, Q-fever, 
E.coli, Camphylobacteriosis, and Listeriosis.

humans are also highly infectious to the orf 
virus in small stock.

If you become unwell, make sure to tell your 
doctor that your employment requires you to 
work with sick animals.

4.3.5 Reporting of diseases by farmers

educating farmers on their obligations, which 
include reporting any animals that show signs 
of disease to the extension officer or the 
animal health technician, who will contact a 
veterinarian. It's also important to address the 
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shame that comes with reporting some of these 
illnesses. Farmers will only share information 
with you if you have a great relationship with 
them. According to the Animal Diseases Act, it 
is also the obligation of animal owners to report 
disease events, and if they do not follow the 
rules, they may be breaking the law.

4.4 BIOLOGICAL CONTROL OF 
VECTORS

heart water, for example, is only available in 
locations where the bont tick is found, therefore 
the diseases that rely on vectors will change 
depending on the local conditions. during the 
rainy season, when mosquitoes and biting 
midges are in greater numbers, diseases carried 
by biting flies are most common.

Controlling these disorders can be done in a 
variety of methods, including:

• long fallowing periods are required to 
ensure that the vector dies before the 
introduction of new hosts.

• to prevent transmission, fence off areas or 
herd animals away from other herds..

• Keeping animals stabled or kraaled away 
from high-risk areas at specific times of day, 
for example, to avoid bluetongue virus, and 
keeping animals away from swampy areas 
at dusk to avoid biting midges.

• Getting rid of vector breeding grounds, 
such as stagnant water where mosquitoes 
breed.

• Setting up pest traps, such as tsetse fly 
traps, is one example (CCARdeSA, 2019)

4.5 OTHER METHODS OF DISEASE 
CONTROL

not all diseases are transmitted by vectors, 
some other transmission methods include:

• direct contact between sick animals is 
prohibited (domestic animals and wildlife).

• the sick animals' excretions
• Personnel, clothing, and equipment
• It is found naturally in soil.
• housing was not cleaned after sick animals 

were housed in it.
• Feed and water.

4.5.1 Biosecurity

Good biosecurity is the key in keeping these 
diseases out of your herds.

• Quarantine all new animals for at least 14 
days on your farm.

• Separate any sick animal from healthy ones 
immediately. (this includes diseases such as 
foot rot and mastitis)

• Do not allow visitors to your herds.
• Wash your hands regularly.
• When returning to your farm after a trip, 

make sure to disinfect your footwear.
• If you lend someone your equipment or 

vehicle, make sure to disinfect it.
• Always start with the healthy animals and 

work your way down to the sick animals.
• If you don't have any sick animals, go from 

the youngest to the oldest.
• As an extension officer, do not visit multiple 

farms in the same clothing.
• Washing your hands and disinfecting them 

before milking an animal. milking out 
mastitis sheep last.

• Placing lambs with scours on a washable 
surface and disinfecting the surface after 
the scours has stopped.

4.5.2 Selecting of resistant breeds

other sections go into greater depth on this 
subject. Indigenous breeds are typically more 
resistant to diseases that occur naturally in 
a certain geographic area. There should be a 
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disclaimer that certain diseases that are not 
endemic to a region, yet are present in native 
breeds, do not require vaccination. Some 
animals have better genetic adaptations to 
climate change than others (Joy et al., 2020).

Selecting animals out of your herd that 
continuously suffer from a disease condition is 
the best option. do not allow unplanned mating 
to happen as this will weaken your herd.

4.5.3 Vaccination campaigns

If vaccination campaigns are run by extension 
officers and not veterinarians, make sure 
that any other diseases in the animals are 
recorded and brought under the attention of 
the veterinarian or animal health technician to 
assist with treatment and veterinary drugs.

many of the diseases can be prevented or the 
severity of the symptoms lessened by use of 
commercially available vaccines.

When planning a vaccination campaign ensure:
• Arrangement as to the time is made with 

the owners of the livestock.
• try to go to the farms rather than gathering 

the animals from different farms together if 
they do not graze together already.

• make arrangements as to how much the 
farmers must pay for the vaccines. 

• Check the availability of handling facilities.
• Check the availability of equipment and 

storage to make sure the vaccines stay at 
the correct temperature.

• make sure there are enough trained 
vaccinators.

• Get an approximation of the amount of 
animals that will need vaccination.

• make sure that enough vaccines are 
ordered and available to do the campaign.

• make sure that the time of year to do the 
vaccination is relevant to the disease and to 
when the farmers have time.

• ensure that farmers are informed about 
the vaccine's benefits and the need for 
revaccination.

• Ascertain that a method for identifying 
vaccinated animals exists.

• make sure there's a way to keep track of the 
animals that have been vaccinated, as well 
as receipts for payment from the farmers.

• Will the farmers be able to continue 
receiving these vaccinations?

When giving the vaccine:
• make sure of the batch and expiry date of 

the vaccine.
• make sure the cold chain was maintained.
• Only use the vaccine according to the 

instructions.
• do not re-use vaccines if the label states 

you cannot keep it.
• Check the dose of vaccine.
• Check if it can be given to pregnant animals 

or not.
• look for the potential dangers to the 

vaccinators and make them aware of it.
• Only vaccinate healthy animals.
• never promise the farmer 100% success 

rate of the vaccine (CCARdeSA, 2019)

the following is an example of a vaccination 
program from onderstepoort Biological 
products:
https://www.obpvaccines.co.za/resources/
documents/Immune-Program.pdf.

this information can be combined with current 
disease trends in the area to create your own 
practical vaccination list.

https://www.obpvaccines.co.za/resources/documents/Immune-Program.pdf.
https://www.obpvaccines.co.za/resources/documents/Immune-Program.pdf.
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4.5.4 Immunization programme for sheep and goats

4.5.4.1 Sheep that have not been immunized before 

Initial vaccination must be done according to management and breeding programs on a specific farm.  
The schedule in table 4 can be changed to fit specific farm needs. 

Table 4   Vaccination programme for small ruminants that have not been immunized before.

Time of 
administration Essential vaccines Additional vaccines Dose and route

9 weeks before 
breeding season 

Bluetongue (ewes) - 1 mℓ subcutaneously 
(ABC 3 weeks apart) 

Just after the breeding 
season 

Blue tongue (rams) - 1 mℓ subcutaneously 
(ABC vaccines 3 weeks 
apart) 

At 6 months Bluetongue - 1 mℓ subcutaneously 
(ABC vaccines 3 weeks 
apart) 

4 - 6 weeks before 
breeding season 

Rift Valley fever (live 
vaccine) OR Clone 13 

- 1 mℓ subcutaneously 

Chlamysure 
(Chlamydia) 

- 1 mℓ subcutaneously 

- Gasgangrene (rams) 2 mℓ subcutaneously 

6 - 10 weeks before 
the lambing season 

- Blue udder (1st inject) 2 mℓ subcutaneously 

- Tetanus (1st inject) 1 mℓ subcutaneously 

- Lamb dysentery  
(1st inject) 

2 mℓ subcutaneously 

2 - 4 weeks before the 
lambing season 

- Blue udder (2nd inject) 2 mℓ subcutaneously 

- Tetanus (2nd inject) 1 mℓ subcutaneously 

- Lamb dysentery  
(2nd inject) 

2 mℓ subcutaneously 

- Escherichia coli 2 mℓ subcutaneously 
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From 2 weeks of age heartwater blood (0-
21 days of age) 

 3 mℓ intraveneously 

- Pasteurella (1st inject) 2 mℓ subcutaneously 

- A. pyogenes 2 mℓ subcutaneously 
(lambs) 

- C. ovis 2 mℓ subcutaneously 

At 4 - 6 weeks of age - Pasteurella (2nd inject) 2 mℓ subcutaneously 

Before weaning  
(4 - 5 months of age) 

Brucella Rev. 1 (rams) - 2 mℓ subcutaneously 

enterotoxaemia  
(1st inject) 

- 1 mℓ subcutaneously 

- Botulism (1st inject) 1 mℓ subcutaneously 

- Gasgangrene 
(1st inject) 

2 mℓ subcutaneously 

- Pasteurella (3rd inject) 2 mℓ subcutaneously 

- Redgut (1st inject) 2 mℓ subcutaneously 

4 - 5 months of age - Redgut (2nd inject) 2 mℓ subcutaneously 

At 6 months enterotoxaemia 
(2nd Inject) 

- 1 mℓ subcutaneously 

Rift Valley fever (live 
vaccine) OR Clone 13 

- 1 mℓ subcutaneously 

- Botulism (2nd inject) 1 mℓ subcutaneously 

- Anthrax 1 mℓ subcutaneously 

- Gasgangrene 
(2nd Inject) 

2 mℓ subcutaneously 

- Swelled head (rams) 2 mℓ subcutaneously 
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4.5.4.2	Sustained	immunization	programme	for	adult	sheep

Yearly or six monthly booster injections can be given in an annual breeding program.  the following table   
(table 5) is a practical example and could be changed to fit local circumstances. 

Table 5   Sustained immunization programme for adult sheep.

Time of 
administration Essential vaccines Optional vaccines Dose and route

Late winter - Early 
Spring (Aug - Sept) 
 
 
4 - 6 weeks before 
stress and risk periods 

Bluetongue - 1 mℓ subcutaneously 
(3 vaccines 3 weeks 
apart) 

enterotoxaemia (pulpy 
kidney) 

- 1 mℓ subcutaneously 

- C. ovis 2 mℓ subcutaneously 

- C. pyogenes 5 mℓ subcutaneously 

- Rift Valley Fever/Clone 
13 
 
Rift Valley (inactivated) 

1 mℓ subcutaneously  
 
1 mℓ subcutaneously 

Autumn (April - May) 
4 - 6 weeks before 
stress and risk periods 

Anthrax  - 1 mℓ subcutaneously 

- Botulism 1 mℓ subcutaneously 

- Pyogenes 5 mℓ subcutaneously 

- Pasteurella 2 mℓ subcutaneously 

4 - 6 weeks before the 
breeding season 

Chlamysure 
(Chlamydia) 

- 1 mℓ subcutaneously 

2 - 4 weeks before the 
lambing season 

- Blue udder 2 mℓ subcutaneously 

- Tetanus 1 mℓ subcutaneously 

- Lamb dysentery 2 mℓ subcutaneously 

± 4 weeks before 
shearing 

- Escherichia coli 2 mℓ subcutaneously 

Anthrax - 1 mℓ subcutaneously 

- Quarter-evil 1 mℓ subcutaneously 

- C. ovis 2 mℓ subcutaneously 
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4.5.4.3	Vaccination	programme	for	goats	

A vaccination programme for goats is presented in table 6.  
 
Table 6   Vaccination programme for goats.
Source: https://www.dalrrd.gov.za/Resource-Centre?folderId=147&view=gridview&pageSize=10.

Month Animal class Essential vaccines Optional vaccines

January Kids
(4-5 months of age) 

epididymitis (male 
goats)
(Brucella melitensis) 

Quarter evil
 (1st inoculation)

Weaning enterotoxaemia (oil 
vaccine) 

Botulism 
(1st inoculation) 

Adult animals Anthrax (in areas 
where  the disease 
occurred in the last 5 
years)

February Adult animals 
(4–6 weeks before 
breeding season) 

enzootic abortion 
(Chlamydia)

Blue udder 
Wesselbron disease* 
Rift Valley fever

Kids
(5-6 months old)

enterotoxaemia (oil 
vaccine)

Rift Valley fever
Wesselbron disease* 
Quarter evil (2nd 
inoculation)
Botulism (2nd 
inoculation)
Anthrax (only if disease  
occurred in the area 
for the last 5 years)

March From 15 march 
breeding season

April/ May All animals Botulism
Pasteurella
Quarter evil

 

https://www.dalrrd.gov.za/Resource-Centre?folderId=147&view=gridview&pageSize=10
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the vaccination programme in table 7 can be used as a guide in cases where the goats have not been 
immunised before.

Table 7   Vaccination schedule for goats that have not been immunised before.

Month Animal class Essential vaccines Optional vaccines

June Adult animals (not 
immunised before) 

tetanus (if kids are castrated  
using rubber ring) 
(1st inoculation)

Blue udder (1st 
inoculation) 

6-8 weeks before kidding Vitamins A, d, e

All animals Deworm

July Adult animals
(not immunised before)

tetanus (if kids are castrated 
using rubber ring)
(2nd inoculation)

Blue udder (2nd 
inoculation) 

2-4 weeks before kidding Vitamins A, d, e 
Pasteurella

August Kids 
( 2 weeks old)

Pasteurella
Vitamins A, d, e 
heartwater (in 
heartwater  area)

September All animals enterotoxaemia (alum) 
Deworm

Pasteurella 

Kids 
(6 weeks old)

Pasteurella 

October All animals Deworm



Climate-Smart Agriculture _ Training Manual
SmAll RumInAntS PRoduCtIon (SheeP And GoAtS)

519

4.5.5 Endo- and ectoparasite control

As previously indicated in this module, 
deworming the entire flock and deworming 
on an ad hoc basis has raised major difficulties 
in South Africa, with anthelmintic (dewormer) 
resistance being a major concern. Before 
deworming animals, perform a 5-point check. 
Fecal egg counts can be used to monitor 
resistance when possible (ACSRPC, 2015). 
When administering doses, keep the following 
in mind:

• try to get a weight of the animal before 
giving the dewormer.

• do not use expired dewormer.
• Do not move an animal to a new camp right 

after deworming it.
• only change dewormer if resistance to the 

anthelmintic class is confirmed.

• Know which class the dewormer that you 
are using belong to, to avoid buying a 
product to which resistance is present in 
your farming area.

 

4.6 CHOOSING A SOLUTION FOR 
YOUR AREA

to effectively control dominant diseases and 
pests in your area, you may need to use a mix 
of all three of the above methods. none of the 
ideas will work unless local farmers are enlisted 
to help. Obtaining that help necessitates a 
significant amount of study and effort. Farmers 
must buy into the concept and make it their 
own if it is to be successful.
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