
That’s Life 
 
The universe began from a single point of immense energy that 
transformed into and through various states of matter as it expanded. This 
dance between energy and matter played out in the formation of all the 
planets, stars and solar systems that exist today. Around 13.8 billion years 
ago the first form of life occurred in the oceans of planet earth – a 
microscopic entity with an outer membrane. This enabled it to maintain a 
different internal environment to its surrounds and accumulate energy and 
matter to grow and divide - reproducing itself. 
 

 
 
Over time these cells multiplied, developed, diversified, merged and 
spread, to form the diversity of organisms that occupy every habitable part 
of our globe.  
Significant events that favoured life’s’ success included the ability to 
harvest energy from the sun, fix nitrogen from the atmosphere to make 
proteins, extract essential minerals from rock, sexually reproduce, etc… 
successions from simple to eukaryotic bacteria to multi-celled organisms 
and eventually the plants and animals that we know now. 
 
 
 
 
 



Life also changed the conditions of the very environment it inhabited and 
then further adapted to take advantage of the changes. For example, as 
atmospheric oxygen levels increased, courtesy of photosynthesising 
organisms, our planet cooled - a change that enabled migration out of the 
ocean onto the solid landmass. There, microbes gradually built fertile soil 
out of rock particles, enabling plants with roots to take hold. 
 
There were advantages to be had from beneficial interactions or exchanges 
between species. This led to communities, efficient in their combined 
function and further diversity and specialisation.  The vast arrays of species 
in existence today have predominantly co-evolved within dynamic living 
systems, the parts working together as a whole. 
 
Thus, utilising sunlight for energy and the air water and mineral elements to 
build bodies, life continues to orchestrate its own self-perpetuating bounty, 
with increasing efficiency. 
 

 
 

 



It’s Organic 
 
Plants, algae and certain bacteria are able to join water with carbon dioxide 
and transfer energy from sunlight into simple sugar carbohydrates, 
releasing oxygen in the process – photosynthesis. 
 

Carbon Dioxide + Water + Sunlight   =  Carbohydrates + Oxygen 
 

This takes place in chlorophyll molecules, the green compound found in all 
photosynthesising organisms.                                                                                                                                        
While there is no shortage of atmospheric carbon dioxide, the rate of 
photosynthesis fluctuates with seasonal variations in sunlight and available 
water.                                      
Energy captured from sunlight and held in carbohydrates is the energy used 
for all living. The carbohydrate molecule is also the foundation that all 
other organic molecules are built upon – this is where carbon chemistry 
starts. 
 
With this energy, nutrients can be acquired from the environment and 
matter assembled for cellular production and function.  
Of primary importance is nitrogen as it is the basis of protein chemistry and 
a major component of DNA and chlorophyll.  When it enters the picture, 
amino acids, enzymes, hormones and all sorts of compounds are set in 
motion. Nitrogen is brought into the biology from the air by nitrogen fixing 
bacteria that live off sugary plant root exudes. 
The mineral nutrients such as calcium, magnesium, phosphorous etc…are 
initially liberated from the surface of rock or soil particles, predominantly 
by mycorrhizal fungi that tap into plant roots to get their sugars. 
 
Animals come along and eat plants (and each other) to get their 
carbohydrates, proteins, minerals and vitamins. They have the mobility to 
source what they need and they deposit nutrient rich manure as they go. In 
this way animals help to turn over and distribute nutrients in the landscape. 
 
When cells die their membrane perishes and the contents are then 
susceptible to volatisation or leaching whereby they are lost from the 
system. 



Decomposers including small invertebrates, bacteria, fungi, worms etc. 
come along and eat dead plant and animal matter. They dwell beneath 
surface litter and gradually break it down, incorporating it in their bodies. 
 
In living systems, once acquired, the essential suite of nutrients are 
concentrated and cycled as cytoplasm, within the cells of plants, animals 
and microbes, through the food chain as energy is used.  
 
Further to this, the final by-product of soil activity, when all of the energy 
has been used up, is humus. Humus is an organic complex of water and 
nutrients in a stable form that can be used by plants as needed. It also 
helps to glue sand, silt and clay particles into larger aggregates creating 
microhabitat and improving air and water penetration. 
 
 
 

A Breakdown of Earths Total Biomass 
 

 

 
 

 
 
 
 
 
 

 
 



EAT & VEG (or the other way round) 
 

The capacity of an ecosystem to sustain life is determined by how well the biology 
can utilize energy from the sun and accumulate the elements of living matter from 
any particular environment. Ecosystems need a good balance of organisms that 
combine to accentuate these two dynamic processes and take towards a state of 
climax.  
 
For the fun of it we are going to call one process VEG, whereby organisms harvest 
energy, or photosynthesise, making it available to the food chain. 
 
The other we’ll call EAT. This relates to how organisms use that energy to access, 
acquire, assemble, accumulate nutrient matter (just go with the poetic licence). 

 





 A Dynamic Community 
 
It is important to have a diversity of plant types in the landscape as 
different species above and below ground live of different types of plants. 
Biodiversity is essential as the unique functions each organism brings 
support others in the system and the strength of the community as a 
whole. 
 
Key Plant Organisms 
 
Grasses 
This is the plant family that is the most efficient photosynthesiser, many of 
the species being C4 plants. They can handle being regularly grazed as they 
co-evolved with herbivores and most spring back from burning. They send 
significant amounts of sugar to the roots to feed nitrogen fixing bacteria 
and mycorrhizal fungi etc… 
Includes sugarcane, bamboo, all the cereals, corn, annual and perennial 
pasture species like the ryegrasses etc… 
 
Legumes 
Contain higher levels of protein as they host rhizobium or nitrogen fixing 
bacteria on their roots. They make good pioneers in poorer soils. In 
deficient soil they are still able to photosynthesise well, using that nitrogen 
to form chlorophyll molecules. In compact or saturated soils they maintain 
respiration with oxygen rich root exudates.  
Includes all peas and beans, clovers, lupins, alfalfa, vetches and legume 
trees like wattles, carobs, etc… 
 
Broad-leafed Forbes 
Often have good taproots to open up the soil and access leached nutrients 
from lower in the soil profile so tend to be rich in minerals. Some are 
particularly good at making certain nutrients more available in the soil. 
Many of our edible vegetables, herbs and flowers come from this group. 
Often they have medicinal/pharmaceutical qualities and insect attracting 
flowers. 
Includes species from the brassica, daisy, onion, herb, umbel etc… families 
 



Trees and Shrubs 
The uses of trees and shrubs in the landscape are numerous. As larger 
perennial species with big root systems they can access water and nutrients 
deep in the soil. This enables them to keep photosynthesising all through 
the summer when most herbaceous plants are dormant or dead. They 
provide habitat for wildlife, shelter for stock and can be planted as 
windbreaks. Their products include food, timber, fodder and fuel. 
Multi-purpose low maintenance trees suitable to this climate include: 
Food - Olives, Pomegranates’, Figs, Loquats, Quince, Mulberry, Almond, 
Macadamias, Mulberries, Strawberry Trees, Oaks, Jujubes, Natal plum, 
Chestnuts, Walnuts etc… 
Fodder - Tagasaste, Cape wattle, Honey Locust, Poplars, Willows, 
Casuarinas’, Acacia sp., Carob, Mulberry, Oaks, Ash… 
Timber products - Bamboo, Eucalypts, Cedar, Pines, Walnuts, Maple, Ash, 
Acacias, Chestnuts… 
 
Algae 
Algae are small single and multi-cellular photosynthesizing organisms that 
dwell on the soil surface. They are an important source of carbohydrates 
and protein for the soil food web. They also pair with fungi to form lichen, 
which can get by, living on the surface of solid rock 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Key Microbe Organisms 
 
Bacteria 
These single celled organisms are nitrogen producers. They multiply rapidly 
and every new cell needs a fair quota of protein so they to acquire nitrogen 
from their surrounds. They break down organic materials and are an 
important source of food for many other organisms. Also used to ferment 
food and beverages and in the production of pharmaceutical substances. 
 
Fungi 
Mycorrhizal fungi live on and off plant roots, spreading their hyphae out 
through the soil to extract minerals off soil particles in exchange for sugary 
plant root exudates. Their cells are coated with a sticky glycoprotein called 
glomalin that they slough off binding soil particles together. Glomalin is 
slow to degrade and contributes up to 30 percent of soil carbon. 
Saprophytic Fungi live off and break down hard to digest cellulose 
compounds like dead wood, leaf litter and straw. Of added bonus, the fruit 
of some species are edible mushrooms. 
 
Earthworms 
Ingest organic debris along with mineral particles of soil, which they grind 
and incubate in their digestive tract then deposit as castings rich in 
minerals, humus and microorganisms. Their castings are rich in Calcium, 
Nitrogen, Phosphorous and Potassium – in situ, Lime and NPK. They also 
greatly improve soil structure by aggregating particles, producing humus 
and making tunnels. 
 
 
 
 
 
 
 
 
 
 
 



Key Animal Organisms 
 
Herbivores 
In collaboration with the bacteria and fungi in their digestive systems, 
herbivores roam and graze, distributing nutrients in their rich manure as 
they move about. Left uneaten many grassland or meadow species slow 
down, set seed and die off in summer. Some nutrients get locked up in the 
seed but many of the more gaseous elements including carbon and 
nitrogen oxidize and are lost back to the atmosphere. If plants are grazed 
before they go rank, they release lots of root exudates that power microbes 
in the rhizosphere, that then deliver nutrients back to the plant promoting 
new growth.  
Herbivores such as cattle, sheep and pigs provide us with milk and/or meat. 
 
Predators 
Keep the herbivores populations in check so they don’t overgraze the 
landscape. Herds tend to bunch up and eat down that spot when there are 
predators around rather than spreading and eating selectively, ignoring the 
less desirable plants. Having grazed, manured and stomped vegetation 
down in an area they move on allowing the plants to put on new growth 
above and below ground. 
 
Birds 
Eat a range of pests in the soil, on fallen fruit, around animals etc… They 
deposit rich manure high in nitrogen and phosphorous as well as other 
minerals ground up in their gizzards. Domestic species of chickens, ducks, 
quails etc… are used for egg and meat production 
 
Insects 
We need insects like bees to pollinate our crops. Certain insects prey on 
pest species keeping their numbers in check. Some shred up dead plant 
matter while others like dung beetles assist with the incorporation of 
organic matter. Ants spread beneficial fungi through the soil. The list goes 
on… 


