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WATCHING ANIMALS
My father always told me to observe when the animals camped, as that is an indication of the quality 
of pastures. The sooner they camp reflects the ease with which they are finding what they need. I 
remember one year when the animals were camped by 7am, which was very unusual for the area, 
yet their condition was deteriorating quickly as they tried to rear their progeny. It was one of those 
years when there was a bulk of feed that had not been freshened up by rain after a dry winter with 
bad frosts. It was a protein drought and the animals could not clear their stomach contents quickly 
enough to remain healthy. Any of the paddocks that had perennial saltbushes had healthy animals 
as there was a protein source to enable the rumen/stomach microbes to multiply and break down 
the lower quality roughage. This is the same principle as adding nitrogen to sawdust if you want to 
compost it. Otherwise, nothing happens for a long time. The microbes that drive the composting 
process have similar requirements to the microbes in a cow’s stomach. 

OBSERVING WHAT THEY EAT
We all know that animals are selective in what they want to eat, just as we are. After deciding one 
day to measure the diameter of the stem at the point of bite on Old Man Saltbush plants eaten by 
sheep in a 4,000 acre paddock, we were left in awe. The table in Figure 27 (next page) documents 
what the picture in Figure 26 below is showing. Although I was aware that the sheep were selecting 
specific plant parts, I was not prepared for the actual precision of their selection. It was the actual 
proof of why graziers had a different assessment of the contribution of Old Man Saltbush to a rural 
enterprise compared to the position taken by a high-profile West Australian researcher. What he was 
putting through a hammer mill and feeding to sheep during trials, was thicker in the stem than what 
animals selected as part of their diet in the paddock.

 

Figure 26: Precision of animal selection.
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Stem Diameter (mm) Sample Number

3.5 3

3.25 1

3 11

2.75 8

2.5 20

2.25 10

2 1

Total 54

Figure 27: Stem diameter of tips removed from Old Man Saltbush by sheep in a 4,000 acre paddock.

Why do animals select their diet so precisely? The photo in Figure 26 (previous page) shows 
only the new growth being selected. The table in Figure 27 above, shows the precision of their 
selection. Focusing on what was eaten, 49 bites out of 54 were selected from the stem diameter 
range 2.25–3.00 ie the new growth. The sheep avoided stems thicker than 3.0mm in diameter.

To understand why animals select the tips of the perennial saltbush, when the whole plant was 
available, requires an understanding of how animals function. I witnessed them applying the same 
techniques to grasses, but it was too difficult to measure what they were doing to the grasses. I have 
photos of where kangaroos removed all the stem from perennial grasses, so that they had access 
to the new growth coming out of the base of the butt. On one occasion, it looked like a hay making 
exercise, as the whole landscape was covered in straw. The local stock inspector was amazed when 
he inspected what the kangaroos had done.

Understanding how animals function allows us to better predict how they are likely to impact on plants 
over time, given that they are always selective in their diet. Apart from impacting on any particular 
plant species, the ability of animals to influence carbon flows should not be underestimated. Animals 
have the ability to increase or decrease the amount of carbon plants introduce into the landscape.

HOW RUMINANT ANIMALS FUNCTION 
Ruminant animals (cattle, sheep and goats) don’t digest the feed they eat, instead billions of rumen 
bacteria, fungi and protozoa do. The animal functions by digesting these micro-organisms for protein 
and absorbing their waste products for energy. The challenge for sheep and cattle producers is to 
ensure that the rumen (stomach) always contains enough of these micro-organisms. 

Cellulose, found in the cell walls of plants, is an abundant and renewable energy source for grazing animals, 
especially in the form of dry grasses. However, the rumen needs more than dry grass (mostly cellulose) to 
function. It also needs nitrogen (protein) which the rumen gets from recycling (regurgitating) its own waste 
products (urea) back into its mouth in the form of saliva, and also from green plants (“green pick”).

Ruminant animals, like all living things, are constrained by energy and protein. Green forages act as 
an essential protein source to facilitate microbial digestion of dry feed in the rumen. Green leaves of 
palatable native and introduced perennial grasses contain between 10% and 15% crude protein with a 
digestibility of 65%. In contrast, the protein content of dry leaves and stems is between 2.6% and 6% 
protein with a digestibility of only 40%. Green forages act to “fertilise” the rumen of ruminant animals by 
providing protein for microbes to reproduce rapidly. More microbes mean more cellulose fibre digested, 
which leads to more nutrients for both meat and fibre production. Without “green pick”, digestion slows 
down, feed intake drops, then the animal begins to loose weight and production falters. 
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The populations of microbes in a healthy ruminant have a high turnover; that is they live and die 
at a high rate. It is the dead microbes that pass from the rumen to the first true stomach, the 
abomasum, that provide the ruminant animal with most of its protein needs. Energy is provided 
by volatile fatty acids (VFA) which are by-products (along with carbon dioxide and methane) of the 
microbial metabolism (ie the result of microbes consuming cellulotytic material). 

It is interesting that the microbes in the rumen of a cow or sheep function in the same way as the 
microbes do in the soil. They both have to build their little bodies using amino acids from proteins 
and they both need energy to consume and break down plant matter. This will be explained in more 
detail in Chapter 14: The carbon:nitrogen ratio.

The good cattlemen always look at manure consistency to assess the efficiency of the digestive 
process. A manure of porridge consistency depicts optimum food throughput for cattle, whereas 
congealed pellets evidence the same for sheep. For these land managers, it is like reading a book on 
what is occurring inside the animals they are managing. 

Figure 28: Animal production is very sensitive to small increases in green pick from herbs, grasses, 
palatable shrubs and fodder trees. A little goes a long way. Small increases of “green pick”, when it is in  

short supply, can “double production”. (Source: CSIRO Rangelands Series Sheet No 7, CSIRO.)

Figure 28 above demonstrates how production increases from one to three kilogram per head with a 
very small increase in “average supply of green leaf”. At first glance, the production curve appears to 
go straight up then to the right. In fact, it is leaning a little to the right as it rises quickly. This indicates 
that production is increasing quickly while supply of green leaf is only increasing marginally. The 
critical component of the graph is from 0 to 3.5kg/head.  

Perennial edible shrubs and fodder trees are both important sources of “green pick” in dry times. 
Their protein leverages the use of old dry or frosted grass by supplying the protein necessary for 
the rumen microbes to multiply and break down degraded grasses. Their presence makes inferior 
grasses or leaves useful for animal production. In normal seasons, the necessary protein is available 
from the green grasses which animals prefer to the saltbushes and most fodder trees. 

The graph in Figure 29 (next page) shows how cattle at Alice Springs alter the content of their diet 
as seasonal conditions change. This graph highlights the importance of shrubs in replacing green 
grass when it is not available (ie they are an alternative protein source). Shrub consumption as part 
of the diet increases or decreases as the availability of “green grasses” changes. Note how the shrub 
consumption decreases briefly in April when there is a short-term increase in green grasses.
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Figure 29: Proportions of green grass, dry grass, forbs and shrubs in the diet of steers grazing 
between November 1977 and May 1978, in Alice Springs, as seasonal conditions varied. 

(Source: Squires and Siebert, 1983.)

With an increase in soil carbon, moisture is available more often and for longer periods to allow plants to 
supply the “green pick” essential for animal production. This is why dry periods are droughts for some land 
managers and not for others. The availability of green pick is not determined solely by how much rain falls, 
but instead how effective it is. Put another way, the wilting point of the plants is reached less often.

Green pick is an organic form of protein/nitrogen, while lick blocks are an inorganic (mineral) form of protein/
nitrogen. Ruminant animals like cattle and sheep are unique in that the rumen microbes in their stomach 
are able to utilise raw nitrogen. Once it is in the microbes, it is in an organic form. By digesting the rumen 
microbes, through the process explained earlier, the ruminant animals consume the nitrogen in an organic 
form. This is why lick blocks with urea in them work. However, licks are not as efficient as the protein from 
plants. Also, the organic form of plants allows more microbes to be involved in the digestive process.

WHAT ANIMALS SELECT
As stated in the previous chapter, grazing animals are not like lawn mowers, they (especially sheep) 
generally graze selectively on the best portions of the plant first. Animals will always go for the new 
growth (tips) of plants, which have higher nitrogen levels and are higher in energy levels. Cattle are 
not as precise, but they are still doing this when they take the top off growing grass. Digestibility of 
what grows on the tips is higher. As a generalised comment, allowing for different plant species and 
different soils, there is 2.5% nitrogen in new leaf and 0.5% nitrogen in the stem. This is why animals 
continue to select plants that are already over grazed. They have been eaten back to ground level 
and only have new leaf to offer.
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As grazing animals need from 0.8% to 1% of nitrogen for maintenance (to stay alive) and more for 
weight gain or lactating animals, it is in their interest to select the best diet available. To calculate the 
protein level of plants, multiply the nitrogen content by 6.25. 

With digestion, there is another factor apart from protein level that is influencing the rate of passage 
of plant parts. This is known as the slide factor. Just like you slide on clover, so leaves slide more 
than stems. For this reason, animals can eat more of the softer plant parts. They move out of 
the rumen quicker and into the rest of the animal’s digestive system. If a grass only grows a low 
percentage of leaf, then this reduces potential consumption for cattle compared with a broad leaf 
plant. Compounding the reduced slide of low leaf percentage grasses is their lower nitrogen/protein 
level, which is responsible for slower breakdown due to lower rumen microbial populations.

The percentage of stem material can be reduced through management. Some cell grazers attempt 
to do this. Burning also removes stem. With growth following burning, there is a pulse of higher 
nitrogen in the leaf of burnt plants, which is why some producers burn inferior grasses to increase 
production capacity. Other graziers believe that burning reduces the fertility of the landscape, so 
those who burn often are forced to keep burning. 

In an uncontrolled environment, animals are in control, not plants. Plants, like animals, also have 
requirements. Often what is good for an animal is not good for plants, nor the pastures in general. 
An animal wants to keep a plant eaten down all the time so that there is a much larger percentage 
of new growth, while a plant needs to be allowed to grow to maintain health. They need to send out 
stem, flower, seed and senesce.

Sheep in particular are very selective in what they eat, be it plant species or plant parts, and will 
maximise short-term production to the detriment of long-term production. Sheep are not forward 
thinkers, and so need organising for the best collective result.

The problem we have to confront is: The way animals select their diet following 
rain is not consistent with the way nature designed plants to function.

HOW ANIMALS FIND WHAT THEY WANT
Sheep and cattle select their diet through smell. This explains why the more selective sheep like to 
walk into the wind. This process allows them to move to the next productive plant after they have 
finished the one they are eating. When driving hungry sheep at daylight, I would often notice the active 
sheep at the lead of the mob, finish eating something then sprint straight to another selected plant in 
front of them. When foraging as a large mob, the tail of the mob is at a disadvantage, as the quality 
of their diet is lower, given that the better plants and plant parts have been consumed by the leading 
animals. An old stud breeder explained to me that this is why astute breeders removed the poor 
performing rams from large mobs, and put them on their own. This allowed them to present better at 
sale through not having to compete with the stronger animals for the pick of the pasture. This may be 
good for ram sales, but not those trying to select rams based on foraging ability and performance.

On one occasion I was driving sheep along a fence beside the neighbour’s ram paddock. They 
decided to join my mob, walking along on the other side of the fence. They were foraging along 
in a “stop-go” fashion as they do. It was interesting to observe two rams at the tail of the mob eat 
nothing. They just kept walking at a steady pace which was the average speed of the ones up the 
front that stopped to eat then ran to the next plant.

I am indebted to Dr David Freudenberger for his help with this section.
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“I have finally got to re-reading 
Carbon Grazing. How different it is on 

the second read. I am captivated as you 
reveal the “secrets” of good 

grazing management.” 

…Shane Joyce, Grazier, Theodore, 
Queensland, Australia.

“Alan has the great ability to think 
across scales from the molecules 

involved in carbon fixation, 
the green pick needed for SHEEP and 

CATTLE digestion, to the global 
challenge of climate change.”

…Dr David Freudenberger, 
Former CSIRO scientist,

Canberra, Australia.




