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Protein 
power

introduction to protein 
The aim of supplementing ani-
mals on natural dry grazing is to 
maintain the animal's body con-
dition especially during the drier 
seasons. Most ruminant wildlife 
kept on game farms and game 

reserves consume low-quality 
roughage as their predominant 
energy source. Most of these 
roughages comprise poorly di-
gestible cell-wall contents and 
are usually deficient in protein 
and other important nutrients.

Supplementing only energy 
to maintain body condition and 
productive status has been 
proven ineffective. Trials focusing 
on supplying cattle and other 
ruminant livestock with only 
supplemental energy on poor-
quality forage did not improve the 
energy status of the animals.

Protein supplementation, how-
ever, has shown to have a positive 
effect on energy status of grazing 
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-

This article is a continuation of  the previous article on 
wildlife nutrition in which we discussed how seasonal 
changes affect the rumen environment. This article 
is the start of  an overview of  the importance of  a 
few important nutrients essential for optimal rumen 
function, animal production and health.
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ganic matter). This allows greater 
organic matter intakes, improved 
digestion and utilisation of the stored 
energy locked up in the dry grazing.

It is therefore common practice 
to supply protein supplementation 
with a small amount of energy as an 
economical approach. This allows 
animals to maximise their use of the 
cheapest feed source – the grazing 
– while maintaining body condition 
and production levels.

Protein supplementation on dry 
grazing/roughage (in ruminants)
As the dry season approaches, 
plants relocate nutrients from their 
leaves and stems to their roots. 
This enables them to store nutri-
ents, which they can use in the 
coming growth season. The result 
of this is vegetation with a low nu-
trient concentration. Protein is es-
pecially affected by this nutrient 
relocation and the protein content 
of the veld decreases drastically 
during this time.

Protein is the first limit-
ing macronutrient in nat-
ural veld during the dry 
season. This affects the 
animal by limiting ru-
men function. Lower 
levels of fibre deg-
radation and sub-
sequent digestion 
and absorption will 
occur because the 
rumen microbes cannot multiply 
at high rates, and therefore their 
activity is lower than it should be.

The protein content of natural 
forage varies seasonally. Protein 
content is higher than animal re-
quirements in the green or grow-
ing season. In the dry months, the 
protein content of natural forage is 
lower than animal requirements. 
To ensure optimal animal pro-
duction and reproduction it is the 
manager/owner’s responsibility to 
supplement the animals with the 
necessary protein during these 
dry months.

When the crude protein (CP) 
level in the plant or pellet/feed is 
measured at a laboratory, the total 
amount of nitrogen is measured. 
CP is calculated as the total 
amount of nitrogen x 6,25.  

The protein (nitrogen) fraction 
in forage consists of ammonia, 
rumen degradable protein (RDP), 
otherwise known as digestible 
intake protein (DIP), and rumen 
bypass protein. A high proportion 
of the available nitrogen occurs 
in the form of ammonia during 
the wet, growing season. As 
the plant dries out as the dry 
season approaches, this fraction 
becomes almost negligible. 

Unfortunately, CP does not 
mean much in ruminant nutrition 
as a portion of the protein being 
unavailable to the animal. For 
optimal rumen function, the rumen 
degradable protein (RDP or DIP) 
fraction is important as it is the 
protein fraction used by microbes 
in the rumen of the animal.

If readily degradable energy 
sources are available to the 
microbial population found in the 
rumen, most of this ammonia is 
converted to microbial protein. 
The microbes use the rumen 
degradable protein to produce 
microbial protein and other 
products. All of the bypass protein 
fractions bypass the rumen but 
some are digested and absorbed 
in the intestines (post-ruminally). 
The rest are excreted in the faeces.

It is imperative to understand 
that when supplementing animals 
with pellets, self-mix feeds or 
full feeds, the protein fraction 
provides the microbes with the 
building blocks for microbial 
structural growth and proliferation, 
thus enhancing the release of 
the less accessible energy in the 
low quality, dry forage/roughage. 
(See previous publication for 
detail). In plants, energy is usually 
stored in the form of structural 
carbohydrates and for this 
energy to become fully available, 
microbial action is required to 
convert it to more readily available 
forms, such as volatile fatty acids 
(VFAs). 

Maximising voluntary organic 
matter intake (VoMi) and digest-
ibility of low-quality dry forage
Dr HH Köster's (Köster et al. 
1994) work on estimating the DIP 
showed that a dramatic increase 
in the intake of low-quality dry 
forage is possible by supplying 
ruminants with increasing quanti-
ties of protein supplements. When 
using the one-slope, broken-line 
model (Figure 1 ), a model used 
by monogastric nutritionists to 
predict nutrient requirements, it 

was estimated that approximately 
4 g total DIP/kg BW.75 would be 
required to maximise total digest-
ible organic matter intake (DOMI) 
of low-quality forage or veld.

After many game farm trials, 
this formula has been used 
successfully as a baseline for 
designing protein pellets or 
supplements for game.

Use of feed grade urea in game 
feeding
Feed grade urea is the most com-
monly used non-protein nitrogen 
(NPN) source in ruminant nutrition. 
Feed grade urea is composed of 
46% nitrogen with a CP value of  
2 870 g/kg, which is completely 
rumen degradable. Owing to its 
low cost per unit protein, it is wide-
ly used in licks and feeds where 
a cost-effective protein source is 
required. It has helped reduce the 
cost and the amount of lick fed to 
farm animals. 

To explain this in simple terms, 
when supplementing a buffalo cow 
calf unit with the correct amount of 
digestible protein per day, con-
suming dry winter forage or grass 
roughage, using only natural plant 
origin protein sources, the ani-
mal will need approximately 4 kg 

pellets per day (16% CP pellets), 
where 1 kg of a urea lick (40% CP 
game lick) would have been suf-
ficient.

I have successfully designed game 
licks and feeds with small amounts 
of urea, but I only recommend its 
use if there is ample natural grazing 
in camps where there are no zebra, 
rhino and horses.

Figure 1: Estimating DIP requirements using the 1-slope, broken-line 
model (Köster et al. 1994).

Managing urea supplemen-
tation
Under certain circumstances 
urea can be toxic and needs 
to be carefully managed:
•   Urea toxicity is usually 

caused by poor mixing and 
overeating. 

•   Rain and urea are a toxic 
combination. If a lick or feed 
containing urea gets wet 
from water containing dis-
solved urea, young animals 
may die of urea toxicity if 
they drink it.  

•   The biggest threat to rumi-
nant game is not the use 
of urea, it is the possibility 
of the farm or farm owner 
losing an expensive calf or 
lamb to urea. Often this loss 
in animal life (money) is less 
than the money saved by 
feeding less.

•   Urea is only toxic to mono-
gastrics such as rhinoceros 
and zebra at very high in-
takes, so the product itself 
is not an issue. These ani-
mals can't use urea in there 
digestive process, so it is 
useless to the non-rumi-
nants. Pelleted game prod-
ucts with naturally sourced 
plant protein sources are 
used when feeding such 
animals. 
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When we think of supplementing 
animals with lick or pellets, most 
farmers/game farmers express the 
value of the product they feed in 
terms of the level of crude protein in 
the product, for example, the 12% 
or 16% (CP) game pellet stated 
on the bag or bag tag. This figure 
expresses the minimum amount of 
CP present per kilogram. A question 
we need to ask ourselves is whether 
we understand what this means.

This CP value only tells us how 
much protein in the form of nitro-
gen is in the pellet, feed or con-
centrate. Therefore, in terms of 
useful information, it is rather use-
less when feeding ruminants. We 
need to know how much of it is di-
gestible. 

However, we can use this in-
formation to our advantage if we 
assume that 65% of the CP is RDP 
or DIP. Therefore, a 16% CP pellet 
contains approximately 104 g of 
RDP or DIP. Table 1 shows the 
importance of knowing what the 
real RDP / DIP value is.

Supplementation
If RDP or DIP values are known for 
the grass, forage or roughage sup-
plied to the animals, the animals' 
weight and production stage are 
known. It is then possible to calcu-
late the intake of the particular pel-
let, lick or feed required.

In the previous article, we men-
tioned that a herbivore eats be-

tween 2,2 and 2,5% of its body 
weight (BW) daily. It is essential 
to keep in mind that when supple-
menting game with pellets or lick 
that the pellet or lick portion does 
not exceed one third of the total 
daily intake. Please note that the 
supplement is designed to supply 
the animals with what nature does 
not – not to replace the grazing or 
grass roughage. It is important to 
understand that when supplying 
roughage in the form of lucerne 
alone, protein gets seriously over-
supplied resulting in many veteri-
nary disorders.

When protein pellets are for-
mulated, it is imperative that the 
animals’ RDP or DIP requirements 
be supplied within this one third of 
total daily intake amount. For ex-
ample, a 530 kg dry buffalo cow 
has a rumen capacity of approxi-
mately 12,5 kg (2,35% BW). There-
fore, the maximum pellet intake 
should be 4,15 kg. If supplement 
is fed at levels higher than this, we 
are no longer supplementing the 
animals but replacing the grazing 
or roughage (Table 1). The first 
three to four months of lactation we 
can overlook this rule and multiply 
the dry cow's intake with 1,5 to 1,6 
to insure optimal milk supply.

Please note, most game farms do 
not follow a strict breeding season 
like cattle farms do. It is therefore 
recommended that the average 
between the dry cow and the cow 

calf unit's requirements must be 
used when supplementing. 

Table 1 shows that it is possible 
to supply the average animal its 
digestible protein requirements 
per day using the 16% CP pellet 
but it is difficult to do this with the 
12% CP Pellet.

Please remember the restriction 
on intake is due to fibre length, thus 
its recommended that less pellets 
be fed rather than more. 

Full feeds/boma
It is not advisable to feed pellets/
fine feed to game on at random 
or on a full-feed basis. Most of 
these products are designed as 
supplements, and can oversupply 
the animals with particular nutrients, 
which could have a negative effect 
on animal production, health, horn 
growth and possibly cause death if 
oversupplied.

All commercially available pel-
lets, no matter what their diameter, 
are milled prior to being pelletised, 
which results in a very short fibre 
length. These short fibre lengths 
in pellets and fine feed are unsuit-
able as full feeds as they do not 
stimulate optimal rumination. This 
results in acidosis, rumen-stasis 
and other rumen disorders in 
game. Optimal rumination occurs 
when fibre lengths are greater 
than 2,5 cm.

Making full feeds is possible, but 
should be designed by an animal 
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nutritionist that specialises in 
game. The full feed must be made 
using available raw materials. 
Ensure the animals receive their 
daily nutrient requirements and 
that the fibres are long enough 
to stimulate decent rumination, 
animal production and health.

Costs
When looking at pellets or feeds it 
is imperative to keep the costs per 
animal per day in mind and plan 
accordingly. 

Using the above arguments, 
we can compile a feed that may 
cost more per tonne, but can save 

money and reduce the cost per 
animal per day by feeding less. 
In a future article, I will discuss 
lick bowl management, explaining 
how we can cost-effectively feed 
our animals by training them to 
eat their predetermined amount of 
feed per day.

Pellet intake using the 1/3 of total dry matter intake as a baseline, including the 16% and a 12% CP pellet as comparison, RDP / 
DIP requirements are used as a guideline, poor quality veld hay (35 g/kg CP with a digestibility of 50%), with an intake of 2,35% 
body weight are used in the calculations.

Species Average cow 
weight

RDP / DIP 
requirements

Dry matter intake 
(2,35% BW)

Recommended 
max intake pellets 16%CP intake 12%CP intake

Buffalo cow 530 kg 442 g 12,45 kg 4,15 kg 2,45 kg min 3,6 kg min

Buffalo cow with calf 530 kg
442 g -    cow 
requirement

12,45 kg 4,15 kg 3,9 kg max 5,8 kg  max

Buffalo average 4,15 kg 3,2 kg 4,7 kg

Sable cow 220 kg 228,5 g 5,17 kg 1,72 kg 1,45 kg min 1,93  kg min

Sable cow with calf 220 kg
228,5 g - cow 
requirement

5,17 kg 1,72 kg 2,32 kg max 3,1 kg  max

Sable average 1,72 kg 1,9 kg 2,5 kg

Cow with calf calculation = Dry cow pellet intake x 1,6 - for lactation.

The larger the animal the easier it is to supply the requirements.

Using the above table it is easy to see that less 16% CP pellets are needed to supply the animal with its protein requirements.
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