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 The Holistic perspective on biological processes has developed out of the understanding 
that we cannot truly understand anything in nature separate from the totality of systems of 
which it is a part.  All aspects of biological processes are related to, and at least to some 
extent, dependant on all other biological processes.  This view includes humans and their 
activities as impacting and dependent on the rest of the natural world. It is vital to our 
understanding of our place in the world that we recognize that no matter what our forms 
of production we are ultimately totally dependent on the functioning of ecosystem 
processes.   Indeed without such an understanding humanity and its’ civilizations are 
ultimately doomed.  The holistic perspective attempts to understand ecosystem processes 
by examining the water cycle, the mineral cycle, energy flow, and community dynamics.  
However we need to keep in mind that these processes are not truly separate from each 
other but rather that they interrelated and interdependent.   We examine them as though 
we are looking through four separate windows into a single room which is the ecosystem 
as a whole. 
 
The water cycle is simply the way water moves through our environment.  The fresh 
water that terrestrial life needs for survival ultimately comes from precipitation.  Even 
water that has been held in aquifers for thousands of years once fell as rain or snow.  
Without effective precipitation to recharge aquifers and fuel streams and rivers, life forms 
will decrease in diversity and total numbers.  Effective precipitation is water that is 
captured and held at the soil surface long enough to fuel biological activity and/or slowly 
seep into the ground to recharge aquifers or contribute to the flow of streams and rivers.  
Ineffective precipitation runs off rapidly or is evaporated soon after contacting the soil.  
The main rule of an effective water cycle is “rapid capture slow release”.  In order to 
promote healthy and active biodiversity it is usually necessary to hold water at the soil 
surface as long as possible.  This is most often the case when the ground is covered with 
live or dead plants.  A cover of live or dead plants at the soil surface prevents rapid 
evaporation, excessive runoff, erosion, and increasing resistance to the penetration of 
precipitation on bare soil surfaces known as capping.  Capping occurs when raindrops hit 
the soil surface and cause a tiny explosion.  The smallest particles of soil (usually clays) 
are the last to land after this impact and so the surface is eventually covered with these 
very small wet particles that adhere to one another forming a “cap”.  This capping not 
only makes penetration by future precipitation more difficult but also impedes the 
movement of air into and out of the soil further retarding biological activity.  Bare ground 
is therefore one of the earliest indicators of decreasing effectiveness of precipitation and 
will also ultimately lead to more frequent droughts and floods.   Signs of an ineffective 
water cycle include bare ground, capping, erosion, and litter dams.  All of these signs 
indicate clearly that precipitation is not soaking into the ground to be slowly released but 
is rather running off the soil surface and causing many problems..      
 



The mineral cycle is the way minerals move up out of the soil in the bodies of plants and 
then ultimately they are returned to the soil as the plant parts decompose.  In some parts 
of the world this is chiefly a biological activity as plants harvest minerals from the soil 
and microorganisms return the plant to the soil as it dies or sheds leaves.  However there 
are some areas that appear to have so little biological activity in the soil that the 
assistance of larger animals is necessary to speed the return of minerals to the soil.  These 
areas are called “brittle”.  The degree of brittleness of an area is the extent to which 
moisture is spread throughout the year.  The amount of total rainfall is not as important as 
the length of time moisture is present to make the lives of decomposers possible.   
Without sufficient moisture the active periods for decomposing organisms is too short to 
efficiently return minerals trapped in plant bodies to the soil.  Areas that are brittle 
require disturbance such as grazing, trampling, and fire to speed up the breakdown of 
plant bodies.  Without such disturbance dead plant parts may stand for years out of reach 
of soil organisms turning gray as they breakdown through slow chemical and physical 
processes such as weathering and oxidation.  This gray color is one of the signs to look 
for to determine the degree of brittleness of an area it indicates that minerals are being 
returned to the soil slowly through chemical and physical means rather than through 
biological activity.  When dead plant parts are laid down on the surface of the soil 
through the actions of living organisms, large or small, more organisms are able to reach 
and decompose them thus making them available to the next generation of plants.  In 
addition, many plants will begin to suffer without adequate disturbance as they 
accumulate dead material that blocks their growth points from the sunlight they require.   
A variety of root depths in a given area can also assist in effective mineral cycling.  
Sometimes minerals are leached down out of the reach of shallow rooted plants and in 
this situation it is beneficial to have a diversity of deeper-rooted plants to bring minerals 
up from deeper soil levels and be deposited on the soil surface as the deeper-rooted plants 
lose their leaves or die.  Crumb structure is the small clods, clumps, and lumps, of soil 
you may find when you dig into the soil surface.   Some soils have very little structure 
and will pour through your fingers like sand or water when you pick up a handful.  The 
absence of these clods is not usually a good sign.  Good crumb structure in the soil 
indicates that plant parts are breaking down, as it is usually organic matter that holds the 
crumbs together. Crumb structure can also contribute to the ease with which water can 
penetrate and be held by the soil.  Signs to look for that indicate effective and efficient 
cycling of minerals include: adequate disturbance in brittle areas, a soil surface covered 
by live and dead plant material, organic matter and crumb structure in the soil, and a 
diversity of root depths in the plants covering an area.   
 
Solar energy flow is the amount of solar energy that is captured by plants in the 
ecosystem.  With the exceptions of geothermal forces, nuclear energy, and hydrogen fuel, 
we are ultimately as dependent on the sun for food and energy as are all plants.  
Inadequate capture of solar energy by plants brought on by loss of biodiversity and 
increasing bare ground will eventually lead to major problems for human civilization.   
Perennials, by virtue of the fact that they have a head start, are able to capture more solar 
energy than annuals.  Perennials already have a root system and possibly stem structures 
and await only the right conditions to begin putting out their solar collectors (leaves) 
while annuals must put energy into roots as well as leaves before they can begin to 



harvest solar energy.  A mixture of cool and warm season plants can also help to 
maximize the amount of time that an area can be actively harvesting solar energy.  
Another dimension affecting the amount of solar energy captured is the area of the leaves 
that are exposed to the sun’s rays.  An area that has plants with broader leaves will 
harvest more energy than an area that is dominated by the same number of  narrow leafed 
plants.  Finally, the way plants are located in relation to each other can also affect the 
amount of solar energy an area is capable of harvesting.  Plants that are located close to 
each other indicate greater solar energy capture than an area that has large amounts of 
bare ground.  In addition a certain amount of diversity of canopy levels can also help to 
maximize solar energy capture.  The signs of high solar energy capture would be:  An 
area dominated by cool and warm season, broad leafed perennial plants growing close 
together with canopied layers. 
 
Community dynamics refers to the interaction of living organisms with each other and 
ecosystem processes in the environment.  This ecosystem process has also been called 
succession.  All life on the planet is part of community dynamics and is affected by 
changes in the numbers and activity of other organisms.  In general, highly complex and 
diverse assemblages of plant and animal communities are more stable and productive 
than simpler and less diverse communities.  Simple communities are more vulnerable to 
disruptions and extinctions than communities that have plenty of replacements for re-
colonization of empty niches and also greater genetic diversity for resistance to disruption 
within a species’ population.  Because annual plants are often the colonizers of new or 
completely disrupted ground, we usually think of them as representative of less complex 
and stable community dynamics than we would see in a area that has had time to become 
more diversified and complex through the interactions of a variety of different species 
over time.  A high ratio of legumes in an area can also sometimes indicate that an area 
has not had time to build fertile soils and so plants that are able to provide their own 
nitrogen are advantaged.  Counting the numbers of species present in an area can be 
misleading as it is more important to know if a species is increasing, decreasing, or stable 
in population.  We can determine this by the age structure of population we are 
examining.  If the population is composed of mostly older plants and you see few young 
replacements the likelihood is that the population is falling. If young plants predominate 
the population is probably growing unless there is a very high mortality rate.  If the age 
structure is fairly evenly balanced the population is likely to be fairly stable.  In general, 
if an area is dominated by perennial plants and with numerous signs of the biological 
activity of both large and small organisms it is likely to be fairly stable and resistant to 
disruptions and extinctions.   Desertification (the loss of biodiversity) is inextricably 
related to the lack of effective water and mineral cycles and low capture of solar energy.   
The state of each of these cycles is fundamentally related to the functioning of each of the 
other cycles.            


