
Although grazing animals can be responsible for depleting energy reserves in plant roots and reducing 
the volume of roots, they are not always present when plants actually die. Weakened plants with low 
energy reserves do not need animals to finish them off. Nature can replicate the impact of animal 
grazing as plants come out of dormancy. I witnessed this with very hot weather following rain. The 
already weakened plants in unhealthy soil made a small response to generous rainfall, then the heat 
dried the leaves off before they could replenish the energy reserves. The next time it rained they 
did not respond like the plants near them, because they had used the last of their energy reserves 
responding to the previous rain.

Figure 24: Animals select new growth first, be it grasses or edible shrubs.

When these plants dried off with the extreme heat following the first rain change, the plants near them 
in healthy soil remained green. While it is argued that lack of root reserves killed them, a contributing 
factor to their death was bad soil structure. The poor soil structure was responsible for greatly 
reduced water infiltration, which meant they did not remain green long enough to replenish root 
reserves. At the time, there were no animals present when the heat arrived, so had the sick plants 
had access to moisture as did those nearby in better structured soil, they could have continued to 
photosynthesise and draw in energy to build up strength. 

I came to make these observations because hot weather followed rain a few times over a short 
period. It was while observing the next set of similar circumstances, again to see if some remained 
green while others dried off quickly, that I discovered that a number of the previously stressed 
perennial grasses had died. Apart from drying off with the heat, the deceased plants had previously 
not produced much growth compared with the ones that remained green.
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The ailing plant in Figure 21 on page 56 was photographed after good rain, and was not subjected 
to hot conditions. It had depleted its root reserves and was struggling to produce any growth. The 
landscape had not been functioning properly for some time, and it is likely that there was also a 
shortage of necessary nutrients. This is reflected in the yellow leaf.

The plant in Figure 25 below produced minimal seed with rain that arrived at the end of the growing 
season. It would appear that setting the seed used the last of the root reserves. The following season 
when this photo was taken, it was not able to respond to rain as the energy reserves in the roots 
were completely depleted.

Stressed plants will often put the last of their reserves into replacing themselves by setting seed (a 
tactic of annuals). I have often seen winter herbages in a dry winter decide to go to seed before they 
are even big enough for sheep to get them. There will be a few minute leaves and about four seeds 
when a normal seed set should be about 60.

 

Figure 25: This plant and the one in Figure 21 had continuous grazing under 
marginal conditions in the years leading up to the photos.
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While it appears that the process of storing root reserves applies to all perennial grasses, the outcomes 
differ. Unfortunately, not all grasses have the same ability to produce a fibrous root system. This is 
one of the reasons perennial ryegrass is losing popularity in the face of declining and more erratic 
rainfall outside of coastal districts. Its inability to survive dry periods is likely due to most varieties 
having short root systems and a tendency to grow after small rainfall events. Summer dormancy is 
an important survival mechanism for some grass species (eg phalaris and winter-active tall fescues). 
These summer dormant cultivars don’t respond to small rainfall events and so maintain their root 
energy supplies for the autumn break.

ROOT RESERVES OF PERENNIAL EDIBLE SHRUBS FUNCTION 
DIFFERENTLY TO PERENNIAL GRASSES
On a trip to South Africa, a rangeland scientist, Dr Louis du Pisani explained to me how he had 
discovered the difference between perennial grasses and perennial edible shrubs, which is in the way 
they store and utilise energy/root reserves. 

Research on the Karoo Bush, similar to our perennial saltbushes, showed that when the shrub called 
on root reserves, the volume of roots did not reduce. The reserves were in the centre of the roots, 
not part of the structure. This process of maintaining roots allows shrubs to source moisture and 
nutrients consistently below the roots of perennial grasses. 

Like grasses, if the root reserves are depleted, then the plant becomes weak and can die. What 
alerted them to the different storage process was that the Karoo Bushes which died from overgrazing, 
had the normal root volume (ie the roots did not reduce with the depletion of the energy reserves).

Their other important discovery was that, unlike grasses which replenish root reserves before 
reaching maturity, the shrubs made the main transfer of plant sap out of the leaves and down to the 
roots with the onset of a dry season, but little before. We know that in Australia, Old Man Saltbush 
has the ability to transfer plant sap from leaves to roots. Appreciating that this is a different process 
to perennial grasses is important for the management of saltbush plantations. It also explains why 
established plantations of Old Man Saltbush perform well for some and not others. 

It is the ability of perennial saltbushes to produce protein in dry times, when everything else has 
failed, which leaves them open to ongoing complete defoliation for extended periods. A perennial 
saltbush producing new growth in a dry time from subsoil moisture, after being completely 
defoliated back to stems, is no different to a perennial grass plant that is responding to rain after 
being dormant. In both cases energy reserves are being depleted. If animals are only removing 
some of the leaves on the saltbushes, to source trace elements, then there is not a problem. 

Managers just need to understand that saltbushes have different processes to grasses and make 
sure the management regime maintains energy reserves at a safe level.

PLANTS IMPROVE THEIR OWN ENVIRONMENT, IF ALLOWED
Plants are the ultimate networkers who supply partners everywhere in order to get done what they 
want. We need a feed and a drink and so do plants. Apart from the carbon in the atmosphere being 
a food source, plants get the other things they need from the soil. For this reason they have to ensure 
that their helpers in the soil construct it so that it is full of nutrients, water and air. These helpers 
either leave the construction site or die if plants do not feed them. Stressed and dying plants 
lead to unhealthy soil, as they do not feed the below-ground food chain.
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Increased water availability, because of the “wick effect” and increased organic matter, help plants 
in two ways. Firstly, there is more water available for their growth. Secondly, there is increased water 
to allow soil microbes to break down organic matter and make nutrients available to the plants. 
Nitrogen is not released without moisture. The outcome is increased photosynthesis and reinforces 
why carbon makes carbon.   

Plants can only build their own environment if our management allows them to. I will repeat the quote 
by CSIRO scientist Van Bushby stated previously on page 54: “Through management of what goes 
on top of your soil, you can have huge effects on what happens to the biology below the surface. Put 
another way, because there is a link between all living things, what happens below the soil surface 
influences what happens on top (ie yield and profitability).” 

This is not a chicken and egg case of what comes first. It is the plants that drive the process, and 
when the plants are not allowed to supply the soil, the perception is that the soil has failed the 
plants. 

If plants are allowed to improve their micro-environment, they make it suitable for more palatable 
species to establish and flourish, resulting in a more productive and resilient landscape. 

PLANTS DO NOT JUST SIT THERE AND COP IT
Carolyn Ditchfield, (From “The Soil Up”), generously provided the following. It sums up the discussion to 
this stage and puts it all into perspective when she explains why we need to view plants differently.

“Perhaps not consciously, there is a pervasive impression that plants are at the mercy of 
their environment. This is reinforced by conventional agricultural practices that focus on 
feeding the plant and protecting them with various chemical concoctions.

It is true that plants are not mobile so cannot physically escape their location, but they have 
an amazing array of strategies for surviving and even manipulating their environment.

Often overlooked is their ability to modify the root zone. Up to 30% of the photosynthetic 
energy accumulated by a plant is dumped into the root zone as sugars, proteins and 
carbohydrates. Apart from the fact that combined, all these exudates contain carbon, 
they also act as a food source for soil biology. 

Much like the food web above ground, different soil microbes respond to different 
food sources below ground, ie different exudates attract/stimulate different microbial 
populations; and these soil microbes are a remarkably powerful workforce with individual 
species able to solubilise minerals (plant nutrients), fight ‘disease’, fix nitrogen, decompose 
organic materials, restructure soils, hold water etc. 

Maybe coincidently, different plants produce different exudates. But even more interesting, 
individual plants change the composition of their exudates with environment, season, 
climate or phase of growth.

Although the research is yet to formalise the link, the clues are accumulating. A plant’s 
‘decision’ to release a particular type of exudate from its roots has an active effect on 
which microbes get ‘nurtured’ in the root zone, and hence an active influence over its 
own maintenance and survival.” 
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CONCLUSION

Grasses do not have tap roots; instead they grow a fibrous root system. These 
roots are always growing and dying back over time. What is essential for the 
health of perennial grasses is to have an extensive root system (large volumes 
of root material) to supply organic reserves and also supply root exudates to 
help soil microbes process organic matter in their vicinity. An extensive and 
functioning root system maintains a large volume of productive soil for the 
plants to call on for water and nutrients.

It is the over consumption of plants when they are trying to grow that damages 
them. For grasses, this critical period is following rain and in the periods when 
there is moisture still available to promote growth. For perennial saltbushes, 
the period is longer because their deep roots promote extended growth.
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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.




