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G
ame need a particular 
amount of nutrients in the 
correct ratios at different 
levels during their life. 
These requirements differ 

for growing, dry, pregnant and lactat-
ing animals. 

Climatic changes directly affect 
forage quality. As the climate be-
comes drier, plants mature and mo-
bilise nutrients into seed production 
(both annuals and perennials) and 
the plant body starts to dry out. As 
the season progresses, more nutri-
ents will be mobilised to the roots to 
be stored for use in the new growth 
season. This allows perennial plants 

to survive the harsh winter and grow 
in the next wet season. 

These phenological changes 
occur within forage species as the 
season progresses and cause the 
nutritional quality of the forage to 
decrease, causing many game 
species to migrate over large areas, 
looking for better quality forages for 
their survival.

These migration routes have been 
largely fenced off, preventing animals 
from being able to move to areas 
where grazing or forage is better. 

Fencing animals into confined 
areas (camps and camp systems), 
has changed the rules. Game 

Game survive Southern 
Africa's harsh and variable 
environments, from wet 
summers and dry winters 
in some regions to wet 
winters and dry summers in 
others. Game have survived 
these conditions by 
migrating from one area to 
another to find nutritional 
vegetation to supply their 
requirements for growth 
and reproduction. 

Wildlife nutrition 
by Craig Shepstone
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farmers now have the responsibility 
to supply animals with the nutrients 
they can’t obtain themselves by 
migrating to greener pastures.

Many game farms and private 
reserves use extensive and intensive 
camp systems where game species 
are kept. Most game farm owners do 
not understand the complexities of 
maintaining the ecological stability 
of their farms/reserves, taking into 
account the number of animals, 
combination of different species in the 
same camp, veld type and grazing or 
browsing capacity of the game farm.

Carrying capacity and 
stocking rate 
The basic requirement of manage-
ment systems for sustainable game 
production from veld is to balance 
the stocking rate of the various game 
species with the grazing and brows-
ing capacity of the veld. 

Carrying capacity (CC), from a 
game farm’s perspective, can be 
divided into two groups: grazing 
and browsing capacity of a piece 
of land. This can be defined 
as the grazeable portion of a 
homogeneous unit of vegetation 
required to maintain a single animal 
unit (AU) over an extended number 
of years, without any negative effect 
on the  vegetation or soil (ha/AU).

An animal unit (AU) is also 
commonly referred to as a large 
stock unit (LSU). A LSU is the 
equivalent of a steer (ox above two 
years) with a mass of 450 kg, with a 
live body mass gain of 500 g/day on 
grass forage (veld) with an average 
digestible energy efficiency (DE) of 
55% (to maintain this 75 MJ per day 
is required).

The stocking rate (SR) can be 
defined as the number of animals the 
farm owner or manager has allocated 
to the piece of land. 

The main difference between the 
grazing capacity of the veld and 
the stocking rate is that the grazing 
capacity refers to the true number 
of animals that the vegetation can 
sustain and the stocking rate to 
the number of animals the farmers 
perceives the vegetation can sustain 
and/or the number of animals the 
farmer has placed in the camp.

When optimising veld manage-
ment it is crucial that the CC of the 
farm be calculated prior to introduc-
ing the animals.

The AU or LSU is not a very 
accurate method of determining 
the carrying capacity of a piece of 
land. This system does not allow for 
ecological separation of animals and 
overlooks the potential of maximum 
veld utilisation by the complementary 
resource-use habits of different wild 
ungulates, for example, the fact that 
grazers use different resources of 
vegetation.

Dekker et al (1996) designed a 
system for multiple species situa-
tions. The grazing unit and brows-
ing unit were therefore defined: “A 
grazing unit (GU) with the metabolic 
equivalent of a blue wildebeest with a 
body mass of 180 kg and a browsing 
unit (BU) with the metabolic equiva-
lent of a kudu with a body mass of 
140 kg.” 

The daily DM requirement of a GU 
will be 4,5 kg (2,5% of body mass 
for a blue wildebeest) (Owen-Smith 
1999) and the daily DM requirement 
of a BU will be 3,5 kg (2,5% of body 
mass for a Kudu) (Owen-Smith 
1999).

When looking at calculating 
the carrying capacity from a 
supplemental nutrition point of view, 
it helps to combine the above two 
arguments. The LSU method has 
much more detailed nutritional data 
available from nutrition trials done 
on domestic species. This data 
has been successfully used by 
comparative nutritionists in designing 
supplements for game species.
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Why do we supplement 
animals?
Supplementation focuses on sup-
plying animals with the necessary  
nutrients the forage can’t, in wet 
and dry seasons. 

In the dry season, protein pellets 
of self-mix feeds are supplied. Dur-
ing the green season, phosphorus 
mineral salt licks are supplied. Sup-
plementation is crucial to ensure 
optimal degradation and digestion 
of available forage, prevent nutrient 
imbalances, improving condition 
score, production and reproduction.

The amount of pellets or feed 
supplemented depends on the 
physiological state 
of the animal 
and the quality 
of the forage/
roughage.

Background 
information
All animals at their par-
ticular physiological stage 
have particular but different nutrient  
requirements.

Dry grazing or browsing con-
tains insufficient amounts of protein 
for optimal digestion of consumed  

materials, resulting in lower intakes 
and digestibility values. 

Ruminants have  four-chambered 
stomachs, of which three (reticulum, 
rumen and omasum) are filled with 
water, degraded and undegraded 
plant material, and millions of unicel-
lular organisms called microbes.

Ruminants chew and rechew for-
age with their molars (ruminate), 
grinding it into small parts. This 
causes an increase of substrate 
(ground forage) for improved micro-
bial degradation. This, in turn, allows 
the microbes access to the previously 
inaccessible parts of the lignin-bound 
plant cells. In this way, the animal ob-
tains the full nutritional benefit locked 
up in the cells of the plant. 

In the greener seasons, microbes 
take approximately 12 hours to 
degrade the available forage, but 
as forage dries the process of 
degradation can take 48 hours and 
longer. This in turn decreases the 
supply of nutrients from the rumen to 
the rest of the animal’s body, thereby 
causing the animal to mobilise 
nutrients such as fat and protein 
from body stores in order to produce 
energy for survival. This results in 
loss of condition and muscle mass. 

Factors affecting nutrient 
requirements of game:
All our camps and camp sys-
tems are unique and many 
different factors have a direct 
effect on levels of nutrients in 
natural forages. Nutrient levels 
in natural forages have a direct 
effect on the grazing capacity.

Veld type (for example, sour 
versus sweet) is very important 
as it affects the carrying capac-
ity of a camp, as it is intimately 
associated with how the nutri-
tional quality of the forage spe-
cies changes with the seasons. 

Soil type affects the adsorp-
tion and absorption of nutrients 
from the soil into the plant (for 
example, soils high in calcium 
with the correct soil pH lead to 
plants having high levels of cal-
cium in their cell walls).  

Quality and digestibility of the 
fibre, carbohydrate, and crude 
protein fractions present in the 
plant determine what will ac-
tually be usable for the animal 
and therefore, together with 
the requirements of the animal, 
also affect the carrying capac-
ity. Plant structural components 
such as lignin affect carrying 
capacity because they affect 
the palatability and degrad-
ability/digestibility of vegetative 
material. 

Animal requirements differ ac-
cording to the different physi-
ological stages of their lives, 
for example nutrient require-
ments differ during lactation and 
growth. Certain natural forages 
may therefore be suitable for 
some animals but not for others.

The primary difference between a ruminant and non-ru-
minant (called monogastrics, such as humans, dogs, and 
pigs) is that ruminants have four-chambered stomachs. 
The four chambers are the rumen, reticulum, omasum, and 
abomasum. In the first two chambers, the rumen and the 
reticulum, the food is mixed with saliva and separated into 
layers of solid and liquid material.
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The most important fact of ruminant 
feeding is understanding the microbial 
population present in the rumen 
during the different climatic seasons. 
It is crucial to understand that the 
rumen microbes need to be at optimal 
numbers to help degrade the fibrous 
forage ingested. In short, we need to 
focus on feeding the rumen microbes 
their nutrient requirements so that 
they can proliferate optimally (billions) 
ensuring optimal degradation of dry 
forage or roughage.

It is important to understand that 
protein (rumen digestible portion) 
is the most limiting nutrient found 
in the natural forage during the dry 
months. Because of the lower intake 

and poorer digestibility of the forage 
the supply of protein to the microbes 
for their own use is much lower. A 
lack of the correct amounts of rumen 
digestible protein is the biggest reason 
why microbes don’t multiply into large 
enough numbers to degrade the dry 
dietary fibre available to them. 

Animals that do not receive any 
supplementation have a voluntary 
intake of dry forage during of 
approximately 2% of live body mass 
(dry matter basis) versus the 2,4 to 
2,5% as seen in the wetter months. 
Thus focus of supplementation is to 
supply microbes with the necessary 
nutrients to improve the voluntary 
intake of forage, ensuring microbial 

proliferation and optimal production.
When animals receive the correct 

amount of supplemental protein, the 
animals are able to reduce the time the 
dry forage spends in the rumen from 
approximately 48 hours and longer to 
approximately 24 hours. Therefore, the 
voluntary intake of forage is increased, 
more of the forage is degraded and 
less stored reserves are mobilised for 
survival. In short, the animal maintains 
its condition all year round.

For more information, e-mail Craig 
Shepstone: craig.shepstone@gmail.
com.

This is the first in a series of 
articles in which we're going to 
focus on nutrition for wildlife.  For 
any specific requests, please e-mail 
erika@agriconnect.co.za. WR

Supplementation plays an important role in several 
important physiological processes: growth, reproduc-
tion, immunity, and other cellular functions.

Craig Shepstone
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