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Introduction to energy
As previously mentioned the aim 
of supplementing animals on 
natural dry grazing, is to maintain 
the animal's body condition in dif-
ferent climatic and environmental 
conditions.

In the dry season most rumi-
nant wildlife kept on game farms 
and game reserves consume 
low-quality roughage as their pre-
dominant energy source. Most of 

these roughages comprise poorly 
digestible cell-wall contents, and 
are usually deficient in protein, 
energy and other important nutri-
ents.

Energy Overview
After water, energy is the most 
essential feed component an ani-
mal needs on a daily basis, and is 
required in the largest quantity in 
the total diet. Energy is vital for all 

bodily functions – including main-
tenance, growth, milk production, 
horn growth and activity. A lack of 
energy will seriously compromise 
health, production and reproduc-
tion.

The energy fraction in 
forage is composed of bound 
(cell wall) and unbound (cell 
plasma) carbohydrates, sugars, 
pectin and more. Chewing and 
ruminating allows the animals to 
grind the dry forage into small 
pieces, giving the microbes in 
the rumen a larger surface area 
on which to act. This ingested 
dry forage ferments in the rumen, 
allowing the bound structural 
carbohydrates to be converted to 
volatile fatty acids (VFAs) – most 
notably acetic acid.

This section is a continuation of  the previous section 
on wildlife nutrition in which we discussed how seasonal 
changes affect the rumen environment. This section is 
the start of  an overview of  the importance of  a few 
important nutrients which are essential for optimal 
rumen function, animal production and health.

Ways to boost 
energy!
by Craig Shepstone

Suid-Afrika 
Lottiehalte, Posbus 1173,  
Lichtenburg 2740, Suid-Afrika,  
Tel: 018 632 4053/4/5/6,  
Faks: 018 632 3989/4934 
E-pos: sales@optifeeds.co.za

Opti Feeds Botswana (Pty) Ltd 
Plot 1227 Haile Selassieweg,  
Old Industrial, Extension 6,  
Privaatsak BO 005, Bontleng,  
Gaborone, Tel: +267 397 4146

Tindrum 13/095

TALLE VOORDELE
Opti Game van Opti Feeds is spesiaal ontwerp om jou kommersiële wild 
voordele te gee wat sommer baie rand en sent kan beteken:
•	 Verhoogde	kalf/lampersentasie.	
•	 Diere	kan	op	jonger	ouderdomme	begin	teel.
•	 Troppe	vermeerder	vinniger	–	dus	meer	oortollige	diere	om	te	verkoop.
•	 Algemene	gesondheid	en	weerstand	teen	siektes	verhoog.
•	 Diere	oorleef	en	presteer	tydens	droogtes.
•	 Beter	horinggroei.

PASGEMAAKTE AANVULLINGS
Opti	Game-produkte	is	wetenskaplik	geformuleer	vir	spesifieke	wildsoorte:
•	 	Selektiewe aanvullingsvoer vir selektiewe vreters (soos 

swartwitpense)	met	relatief	meer	proteïene	en	minder	vesel.
•	 	Nie-selektiewe aanvullingsvoer vir nie-selektiewe vreters (soos 

buffels)	met	relatief	meer	vesel	en	minder	proteïene.

Suksesvolle wildboere is dit 
eens: byvoeding is noodsaaklik 
om voedingstekorte aan te vul. 
Die regte voeding op die regte 
tyd kan groot waarde tot alle 
wildsoorte voeg.

Voer vir Optimale 
Resultate

Aanvullende Voer vir 
Optimale Resultate

Onderskryf deur 
Piet du Toit.

Vir	meer	 
besonderhede	 
skakel Opti  
Feeds vandag,  
of	besoek	ons	 
webwerf	by	www.optifeeds.co.za
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Energy requirements of ruminant 
game are expressed as metabolis-
able energy (ME). ME quantifies 
the amount of energy available to 
the tissues after subtracting energy 
losses in the process of digestion 
and metabolic conversions.

Total energy requirements are 
estimated by calculating the ap-
propriate requirements for main-
tenance, gain, gestation and 
lactation. Metabolisable energy 
units are expressed in kilocalo-
ries (kcal), kilojoules (kJ) (1 kcal = 

4.186 kJ) or megajoules (MJ).
Game can – to a limited extent 

– voluntarily adjust their intake to 
meet their energy requirements, 
but this is limited due to the re-
striction in maximum gut fill capac-
ity that exists. Studies have shown 
that gut fill varies from 2% to 2.5% 
live body mass.

Energy requirements of all game 
species follow seasonal and envi-
ronmental patterns. Free-ranging 
game can decrease their basal 
metabolic rate in the dry and/or 

winter months in southern Africa. 
A decrease in basal metabolic rate 
reduces the energy requirements. 
The animals tend to adapt to the 
nutrient availability in their natural 
grazing area, resulting in less ac-
tivity like rutting, breeding, calving 
and lambing by different species.

In the dry season, ruminants 
can obtain a large proportion of 
their energy requirement from the 
grazing/roughage they eat. Game 
animals can obtain a lot of their en-
ergy requirements from the diges-

tion of fibrous feeds such as grass 
hay, cereal hay (oat hay) and natu-
ral grazing.

In intensive systems where 
game species cannot roam around 
looking for grazing of higher qual-
ity, concentrates in the form of 
supplements (pellets) can be sup-
plied, in order to achieve their rel-
evant energy status. 

Energy fed in excess of main-
tenance and production require-
ments, will be stored as body fat. 
Concentration of dietary energy is 
the strongest determinant of body-
weight gain. Cows/ewes must not 
be overfed during the dry season, 
or calving problems will increase. 
Total rations should be designed 
for maintenance only.

Feeds relatively high in energy 
content include the cereal grains 
– maize, oats, barley and mixed 
grain. Maize contains the most 
energy of any grain. Vegetable-oil 
cakes like soya bean, canola and 
sunflower oil cakes, also contain 
high levels of energy – but are also 
high in protein. 

Energy supplementation on dry 
grazing
H.H. Meissner's (1982) work on a 
method of calculating forage in-
take of game for estimating car-
rying capacity of a specific piece 
of land, used the animal unit (AU) 
– also commonly referred to as a 
large stock unit (LSU). A LSU is 
the equivalent of a steer (ox above  
2 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 (DE) of 
55% (to maintain this, 75 MJ ME per 
day is required). This translates to 
an approximate intake of 9 kg (DM) 
of dry feed with a metabolisable en-
ergy (ME) value of 8.3 MJ ME.

If the available forage cannot 
supply the necessary nutrients be-
cause it is the wrong habitat or the 
veld is in poor condition, supple-
mentation in the form of hays, pel-
lets and licks will need to be sup-
plied to the animals.

Energy supplementation – in 
addition to supplemental protein 
through pellets or self-mix reci-
pes – focuses on supplying the 
rumen microbes with enough read-
ily available energy to fuel the pro-
cess of proliferation in the rumen. 
In this process the rumen degrad-
able protein is converted to micro-
bial protein. This in turn allows for 
optimal digestion of the dry forage 
ingested – due to the ability of mi-
crobes to degrade otherwise inac-
cessible energy sources (structural 
carbohydrates) to more available 
ones (VFAs).

Energy requirements of game 
species
As a result of many trials where 
energy requirements have been 
measured for a wide variety of 
domestic and a few wild animals, 

we can safely assume that it 
is possible to use recognised 
biological conversion figures – 
corrected for size and weight of 
different species and the quality 
of the food the animals eat 
naturally – to calculate the energy 
requirements of every animal, from 
a mouse to an elephant.

For example, buffalo are bulk 
feeders, kudu are browsers, and 
impala are selective feeders. Dur-
ing summer the digestible energy 
content of their food is 55%, 75%, 
65% respectively – but lower in dri-
er seasons.

Some practical points relating 
to energy supplementation.
When considering energy sup-
plementation of game in the 
dry season, it is critical that we 
understand that research trials 
done on cattle and other ruminant 
animals have shown that when 
energy was supplemented on dry, 
poor quality roughage that was 
used to maintain body condition 
and productive status – it proved 
ineffective.
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By understanding the rumen, 
and remembering that the most lim-
iting nutrient of the rumen microbes 
is rumen digestible protein (RDP)/
digestible intake protein (DIP) – ex-
plained in detail in the protein pow-
er section (Refer to Issue 1, 2014, 
p99 for more details).

By supplementing the animals 
with their necessary RDP/DIP, the 
microbe population can unlock 
the necessary energy which is in 
the grazing/roughage available to 
them. Thus RDP/DIP supplementa-
tion been proven to have a positive 
effect on energy status of graz-
ing ruminants. This is achieved by 
improving the rumen environment 
in terms of higher numbers of mi-
crobes, allowing optimal degrada-
tion of the poor-quality forage (or-

ganic matter). This allows greater 
organic-matter intakes, improved 
digestion, and utilization of the 
stored energy locked up in the dry 
grazing.

Supplementation of game will 
always focus on supplying the 
animals with the necessary rumen 
digestible protein, and a small 
amount of energy to fuel the prolif-
eration process of the microbes in 
the rumen. This allows animals to 
maximise their use of the cheapest 
feed source – the grazing – while 
maintaining body condition and 
production levels.

Ruminant game are very sus-
ceptible to rumen acidosis caused 
by overfeeding of grain or concen-
trates (supplemental pellets/cubes). 
Grain/concentrate feeding levels 

need to be changed slowly to allow 
the rumen microbes time to adapt. 
Similarly, changes in feedstuffs 
need to be introduced gradually, 
preferably over a 4-week period. 
Game must be closely monitored 
during the dry season to ensure 
they are still consuming adequate 
forage, to maintain rumen function.

For more information contact 
Craig Shepstone: craig.shepstone@
gmail.com.

Table 1: Metabolisable energy requirements for buffalo, kudu and impala, the approximate amount of dry food 
that can be eaten, and what quality grass or browse is needed to achieve the animals’ energy requirement.

Species Requirements Young Female Female with 
young Male

Buffalo Metabolisable energy, MJ per day 32.0 76.4 99.3 88.0

 Live body mass 145.0 530.0 530.0 640.0

 Dry food, kg per day 2.35% 3.4 12.5 12.5 15.0

 
MJ ME value needed from natural grass/
browse to obtain optimal animal production 
on a DM basis.

9.4 6.1 8.0 5.9

Kudu Metabolisable energy, MJ per day 16.0 30.0 39.0 40.0

 Live body mass 55.0 160.0 160.0 240.0

 Dry food, kg per day 2.35% 1.3 3.8 3.8 5.6

 
MJ ME value needed from natural grass/
browse to obtain optimal animal production 
on a DM basis.

12.4 8.0 10.4 7.1

Impala Metabolisable energy, MJ per day 5.8 10.2 13.9 12.2

 Live body mass 19.0 45.0 45.0 60.0

 Dry food, kg per day 3% 0.6 1.4 1.4 1.8

MJ ME value needed from natural grass/
browse to obtain optimal animal production 
on a DM basis.

10.2 7.6 10.3 6.8

Metabolisable energy values are taken from the work of H.H. Meissner (1982) – "Theory and application of a method to calculate for-
age intake of wild southern African ungulates for purposes of estimating carrying capacity” - South African Journal of Wildlife Research

Table 1 shows us that using the known MJ ME values for certain game. It is possible to determine how much 
energy the grazing/roughage supplied needs to have per kg on a dry matter basis.
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Services offered include:
•   Habitat studies for rare species
•  Veld Condition Assessments
•  Ecological carrying capacity & stocking rates
•  Veld and Game monitoring programmes

For more information please visit our 
website or fi nd us on Facebook.

For professional consultations contact 
Danie van Eeden 
Mobile: 072 376 7831
E-mail: wildroutecc@gmail.com
www.wildroute.co.za

Registered ecologist


