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Introduction

Apart from a few rare cases where commu-
nities seem to have benefited from better orga-
nization and new methods, most attempts to
improve the management of land in the Third
World have failed. There is a history of frustra-
tion, problems, waste of resources, unsustain-
able projects, populations that refuse to partici-
pate in programs that violate their true desires,
and occasionally conflict that has led to blood-
shed.

The proof of this is clearly written in the
soil, particularly where new technologies, new
methods, and new social and economic forces
have come into play. With astonishing regular-
ity, projects intended to restore the productivity
of soil have instead led to failure, often cata-
strophic failure worsened by secondary effects
that were not foreseen.

Examples in Africa are well known. Re-
cently in Tunisia, millions of dollars were spent
to plant bushes (Atriplex spp.) on millions of
hectares to replace native forage plants that had
disappeared. How many of these bushes remain
alive now? To benefit nomadic herders in
Sudan, Kenya, Mali and Senegal, money was
poured into organizing “livestock units” mod-
eled on the ranches of Texas. How many
remain operational or profitable today?

All across the semi-arid zones of Africa
livestock wells and water points have been
developed. After several decades, what is their
condition now? What has happened to the land
around them? And is there any place where

natural water points - rivers, springs, lakes -
remain as abundant as they were a hundred
years ago?

To raise agricultural production, the
world’s best experts, financed by the world’s
most powerful institutions, have overseen the
industrialization of farming through the con-
struction of dams and irrigations systems,
miracle crops, and imported fertilizer. How-
ever, everywhere in Africa food production is
falling. Many countries that fought hard to win
political independence, now depend on foreign
powers for food.

In many African countries and elsewhere,
livestock has been banned from millions of
hectares “to allow it to recover.” But where has
it actually recovered enough to offset the loss to
the people? Thousands of the best races of
sheep, cattle, and goats have been imported
from Europe and America so that Africans
might “increase production while reducing their
herds” in order to restore the soil. But where
has production really increased? How many of
these imported animals have even survived?

The answers to these questions are almost
all negative, and a good many people now look
at development projects as an excuse for cash
assistance that has little connexion to develop-
ment.

The causes have been well analyzed and
discussed. The critics denounce national bu-



reaucracies, development agencies, scholars and
economists for continued failure:

- to gain the support of local people who often
actively sabotage projects designed to help
them.

- to consider the economic context, pushing
people to produce crops that they can’t use
or buy inputs (fertilizer, machines, etc.)
that they can’t afford.

- to come to terms with the power of politicians,
institutions, and special interests.

- to recognize or correct environmental degrada-
tion and the often dramatic consequences
for the society.

Undeniably the people themselves and the
state of their society bear some responsibility
for the degradation of their land.

- the people have poor education and their
customs and traditions are badly adapted to
the modern world.

- extension services are poor, and people have
little instruction in new technologies.

- the land is owned collectively or by the State
instead of by the individuals who use it, so
they have little reason to take care of it.

- capital and credit are hard to find.

- governments are corrupt.

- population is high and growing fast.

This list could fill a page or two. These
conditions exist, but do they truly explain the
problem? If they did, then the soil should be
fertile and improving in places where you find

the opposite conditions.

Is that the case?

In the west of Texas in the United States
land is owned privately, and the owners have
good education, capital, and the support of the
best agricultural schools in the world. The rural
population is thin and falling. The government,
though not perfect, has served the interests of
farmers and stockmen well. For over a century
they have won support for and participated in
countless government programs designed to aid
them.

Nevertheless, the soil and the agricultural
economy of West Texas have degraded and
badly and probably faster than the worst ex-
amples in Africa. If children in Texas do not
die periodically from kwashiorkor, it is because
the industrial economy of the United States can
feed them. Also, many Texans command
enough capital to force the land to produce by
means of ever more fertilizer, pesticide, irriga-
tion, and other technologies. That cannot hide
the fact that vast areas of pasture that once
nourished immense herds of bison are hardly
distinguishable from the most desertified ranges
of Chad or Mali.

The water table is falling also in Texas,
even in rainy years. Rivers once rich in fish
have been dry now for decades except for the
occasional flash flood. As in Sudan, you can
find no end of fields sterilized by salt. And after
the government has spent hundreds of millions
of dollars to fight rodents, weeds, and brush that
are blamed for ruining the land, they have
retreated nowhere, while people, as in Africa,
leave the land for the big cities. And there
crime and poverty continue to grow.

If, during the same period of time, the
same degradation of land has occurred in Texas
and similar areas in Africa, we should look at
the ways these places are alike, not how they are
different. In both places people analyze their
problems and make decisions in the same way.



Recently scientists have had to admit that
many traditional systems of using land were in

fact extremely efficient and ecologically sound.

Unfortunately, over the ages this knowledge
has often become so ritualized in custom that
even those who practice it have difficulty
seeing the principles that made it work so they
can adapt it to new conditions. Certainly
scientists have done little better. In the face of
a crisis or a new situation, we all, from the
producers in their villages and tents to the
administrators in the central government,
usually think in the same way.

Maybe this is the cause of our failure -
how we think and make decisions.

It is possible that the whole world fails to
see things as they really are. Not long ago
everyone “knew” that the sun circled around
the earth and laughed at anyone who thought
otherwise. We don’t like to admit it, but often

we see only what we expect to see or what we
have been taught to see. We lack the imagina-
tion or the experience to see anything else.

Consider this drawing for example.

Is it a little girl looking at a glass of water or a
woman with her bucket scrubbing the floor on
her hands and knees (seen from the rear)?

Nature and ecology are like that. Here is a photo of a bare land at the end of the dry season. For
these young people the scene is normal. Their ancestors saw a savannah rich in trees and thick
perennial grass.



We see what we expect to see, what we are
conditioned to see, and unfortunately we react
according to reflexes conditioned by experience
and instincts that we cannot always trust. In
general we arrive at a decision by the following
steps:

1. We set a goal, which is almost always to:
produce something; eliminate, control or
preserve something; or resolve a pressing
problem.

2. We look at our resources, which we under-
stand to be: energy, minerals, plants,
animals, soil, and water.

3. We look for the expertise and financing to
make and carry out a plan, and usually this
plan calls for technology, rest (take the
animals off the land until it recovers) or
fire.

4. We evaluate the plan. Is it affordable?
backed up by research? politically accept-
able? likely to give quick results?

5. Finally we choose the best solution and
pursue it until it fails.

We fail because this way of thinking and
acting ignores several hidden truths. The first is
that any plan touching natural resources affects
the whole ecosystem. All actions aimed at a
specific situation will produce unforeseen
secondary effects. More importantly, nature,
even without human intervention, is always
dynamic so that an action that is correct today
may be wrong tomorrow.

Consider different steps for making your
plans.

1. Instead of focussing on a situation in crisis,
look at all the elements involved in your
management - all the diverse people,
financial and natural resources, and land.
Having that in mind insures against a
narrow point of view.

2. Instead of concentrating on a list of problems
and special production concerns, work out
a single goal, shared by all participants that
describes what you want to achieve in
terms of: quality of life, the production
necessary to maintain it, and a realistic
vision of a countryside that can sustain that
production long term. Such a “holistic
goal” assures a global vision and strong
support and does not ignore the impact of
your plan on the land.

3. Instead of think about your resources as static
objects - energy, minerals, plants, animals,
soil, and water, think about the dynamic
processes of the ecosystem - the tendency
of communities (human and biological) to
develop themselves, the cyclical movement
of water and minerals, the flow of energy
through living organisms.

4. Instead of limiting ourselves to the conven-
tional tools (technology, rest, and fire) why
not use as tools the impact of animals (for
manure, urine, and even the trampling of
wild and domestic herds) and other living
organisms whose populations we can
nurture by our management.

5. Instead of judging our plans only by the
ordinary criteria (affordability, research,
politics, immediate results, etc.) add some
tests to assure that the plan actually leads
toward your holistic goal, and that it is
socially, economically, and environmen-
tally sound.



6. Instead of stubbornly following your plan
until it fails, assume that it contains faults
and that the dynamism of nature itself will
soon make it obsolete. Then you will
watch your progress with an eye to con-
tinually changing the plan so that it must
succeed.






10

Biodiversity

“In holistic management, when we talk of the loss of biodiversity, we mean it in the most general
sense - not only in relation to the number of species, but to genetic diversity, diversity of ages, and to

the mass of living matter in general.

When we speak of diversity in terms of age
structure, we refer to the need for members of all
ages. All “good” species may be present, butif we
find only adultexamples and no young ones, they
are on their way to disappearing. Thisis true also

of the quantity of “living
matter”. Wemay find
members of aspecies
represented, butif there are
only afew the situationis
nothealthy.

Agriculture cannot
survive withoutbiodiversity.
Whenbiodiversity drops
too far, the crops and herds
thatsupportcivilizationand
civilizationitself will fail.

Withoutagriculture
there would be no com-
merce, manufacturing, or
governmentbecause
everyone would haveto
huntor gather wild plants
forsurvival.

Thereis awidespread
belief, particularly among

Allan Savory, Holistic Management Quarterly

scientists, thattechnology will soon end our need
forbiodiversity. However, evenif we produce all
our food from special seeds grown in pure chemi-

cals, that would not put an end to our problems.
Soil erosion would continue to silt up our water
courses, destroy ourirrigation works and the life of
our lakes and seas. The air on which all life de-
pends would quickly become unbreathable unless

green plantsrenewed it
constantly.

Poorland means poor
people, political strife, and
socialdecay. Biodiversity is
the only true wealth thatany
civilizationcanclaim. When
we lose biodiversity we lose
“capital”. Thisis why
management mustbe based
on the “processes’ in action
inthe ecosystem that give us
diversity and why we should
judgeall actions by their
effecton these processes.

A step ahead in the
dynamics of acommunity,
anincrease in the flow of
energy, or animprovement
inthe cycles of water and
minerals are whatbuild
“capital”.



Symptoms of biodiversity loss

Asimportant as biodiversity may be for our
planet, how do yourecognizeits loss? Here are a
fewsigns:

- Creation and expansion of deserts (desertifica-
tion).

- Increase in the frequency of floods and droughts.

- Drying out of the water table and natural water
sources.

-Rapid soil erosion and silting of stream beds,
dams, and estuaries.

- Appearance of dunes in sandy regions.

- Decline in the productivity of land and/or increase

= Al :
Causes of biodiversity loss

Often when biodiversity lossis discussed, itis
described as the result of ignorance, lack of finan-
cial resources, or too many animals. Sometimes we
blame drought or the climate in general. Others
accuse nomadic people, saying that they donot
care well for land they do not own. That has often
been an excuse for making them settle in one place.
Finally we hear that the land itself is too steep, too
rough, or the soil too fragile.

inthe costof maintaining productivity.

- Infestations of weeds.

- Infestations of birds and destructive insects in
greatnumber.

- Increasing disease problems with plants and
animals.

- Conflictamong people.

- Financial problems in villages, cities and towns.

- Failure and abandonment of cities and their
industries.

Butif youlook at the loss of biodiversity
around the world you quickly see thatitis happen-
ing inenvironments of all kinds. Inall parts of the
world the variety of speciesis declining, and many
species are less and less plentiful. Evidently
“economic development” itself - our manage-
ment and exploitation of the environment -
threatens our natural wealth, EVEN THOUGH
all true progress depends on that wealth. Holis-
tic Management tries toresolve this sad but ancient
paradox.

11



12

Define the ‘“Whole”

Holistic management means managing a
“whole”, notjust parts. You musttherefore decide
what people, resources, land, and money makes up
the whole you plan to manage. Every person
belongs to many different wholes - atamily, a
community, aregion, anation. Youcanalways go
further and include in your “whole” the environment
thatinfluences your family and community. How-
ever,remember:

A piece ofland by itselfis never a whole, and
youcan'tmanageitholistically. Youmustalso
consider people who influence thatland, people
livingelsewhere who are influenced BY thatland,
and the money or other wealth that comes from the
land or can be spent onit.

Tomanage a “whole”, think firstabout the
peopleinit, because they will make the decisions,
do the work, and judge theresults. They fall into
two groups - those who will set a holistic goal and
areresponsible forachieving it, and those will be
resources and can help you achieveit.

W
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Look forreasons to include people rather than
reasons toexclude them.

Whoever leads an effort to manage holistically
- often government agents or community leaders -
should spend a great deal of time explaining whatit
isbefore trying to make any decisions. This may
require many visits, meetings, conversations, and
trips to other communities. Do notbegin before
building trustand open communications among all
participants.

- Take time to explain and show why continu-
ing the present way of doing things will lead to
greater problems and that another way is open.
Interested people should have time to talk about
new ideas with their families and others, so their
ideas also become part of community discussions.
There may be some people or groups who have
strong feelings but are afraid to speak outin public
meetings. Every effort should be made to hear
themin situations where they can speak freely and
comfortably.



(ap)
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Making a Holistic Goal

Make no plans and take no action before the
people of the “whole” understand holistic manage-
ment, have decided that they wish to take action,
and are satisfied that they will be able to participate.
Then, the goal of the plan must come from the
people. Very often aleader - land owner, govern-
mentagency, forestry service - sets a goal and then
asks for public support. Thisis backwards and
leads to disaster. Firstfind out what the public, the
people of the “whole” want.

Ifthe “whole” involves large numbers of
people, representatives of different groups will have
to setthe holistic goal. Before any serious talk
begins, however, itis important to create an atmo-
sphere of trust and open communication. Itmustbe
clearthat goal-setting is not an occasion for poli-
ticking againsteach otherbut finding a path that will
benefiteveryone. Two habits of human nature
make this difficult.

Most people start talking at once about
problems. “There’sno water. Weeds are taking
overthe fields.” This scatters the discussion.

Quality of Life (Values)

Participants should describe what they con-
sidera “goodlife”. Most people will begin by
listing “things” they want - money, animals, a good
house. Thisisnatural and notunhealthy. Most
people are never allowed todreamin public. The
person who leads the talking, however, must try to
lead the discussion to the deeper meaning behind

Everyone has adifferent problem. Italsokills hope
and the spirit of action. Nobody would starta
meeting by saying, “The problemis that someday
we’re all going to die. What are we going to do
aboutit?” Ask people what they want, not what’s
wrong.

Once people start talking about problems,
they soon argue over what to do about them. This
scatters the discussion even more because everyone
has adifferentidea. Worse, once people fight for
theirownideas they don’t willingly work together to
explore new ones. Ask what people want. They
will have time later to think abouthow to getit, and
you want them to look forward as well as back-
ward to what they already know.

Aholistic goal has three parts. Even where
people donotread and write itis important to end
the discussion of each part with a written statement
that you canrepeat and improve over time.

“things” and to questions thataren’t “things” atall.

“Bigherdsandfields” become “food security”.
“Aborehole” becomes “health and relief for
women”. And the quality of life will include items
like education, friendly relations with neighbors,
religion, keeping families together.
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Forms of Production

Thisis alistof what the “whole” must produce
to give people the life they desire. It willinclude
“products” like crops, livestock, crafts, herbs,
firewood, and wild game; butalso people like
teachers, mechanics, and healers; and activities like
administration of justice, help for the needy, recre-
ation forthe young, communications with neighbors,
and commerce.

« U * ;

2 3 Wk < e
at o S E A T Wy o
' s "

w0 T

Future Resource Base

Thisis adescription of what the land and
people mustbecome to support the production
necessary for the quality of life that people seek. It
should describe water sources, rivers, soil, plants,
and animals in a way thatisrealistic according to
people’sknowledge. It may well include things that
disappeared before most participants were born but
remain in the memory of old people and in stories.

Theholistic goal should be discussed until
everyoneinthe “whole” canembraceit. The
discussion is as important as the holistic goal
itself, and in ahealthy community itneverends. As
people and situations change, the holistic goal must

change. Youdon’thave to make it perfect to act,
however. Start with asimple holistic goal that
everyone agrees to, and build onitover time.

15
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Guidelines for setting a holistic goal

1. Describe the life you want, not things you want to buy.

Example: Wealth and not worrying about food and water may describe quality of life in your holistic goal.
Building acement house and eating beef every day are details you can decide (and argue about!) later.
When you have wealth, you can buy those things you want. Why worry about eating beef or chicken
when you can’t geteither yet.

2. No numbers, hectares, kilograms, dollars, or anything else that you can count or measure
should be in your holistic goal.

Example: Meat and money from livestock is a form of production. Having 100 cows s, again, too much
detail. Youmay have tosell and buy cattle ahundred times. Youmay find goats and sheep will bring
you closer to your true holistic goal. If 100 cows is your holistic goal, you will miss these opportuni-
ties.

3. Do not put “tools” or “actions” in your holistic goal. Later you may test lots of tools and actions to
find the best way toreach your holistic goal. Don'targue about them now.

Example: Growing your own food is a form of production and may be important to your quality of life.
Dreaming of alarge field of maize will keep you from seeing other possibilities. Youmay choose to
plant your fields inmany ways with many crops. One big field of maize may not be the bestidea.

4. Do not forbid any ‘“tools” or ““actions’ in your holistic goal.

Example: Healthy soil and high biodiversity describe a future resource base. Never using chemical pesti-
cidesis avow thatmay getin your way some day.. Tohave healthy soil and high biodiveristy you will
probably try not to use chemicals, but a time may come when you should.

5. Make your holistic goal step by step in proper order.

1) Quality of Life - your values

2) What you must produce to enjoy that life.

3) Your land and the way you must be regarded by the people in your resource base - not as matters stand
now but as they mustbecome to give you and your grandchildren the quality of life they want.

Give special care to the land part of the holistic goal. Everything depends on that. In many countries
of Africaand elsewhere people gave their lives for the goal of political independence, but without healthy
land no nation can ever enjoy true independence. Many people today have never seen healthy land and do
not believe that grass grew and water ran all year in places that are desert now. Often old people are the
ones who can describe what the land could become in the future.
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The Four Pillars of the Ecosystem

Afterall the discussion of aholistic goal and making decisions that
respect the “whole” of human, natural, and financial resources some voices
will still cry from the crowd, “It’s because of the droughtin these last years
that the water levelis falling. All weneedisaborehole and a good diesel
pump,” or “It was the drought thatkilled all our trees. The government
oughtto make us a plantation of eucalyptuslike theydidat____,” or“The
problem is that the ticks and worms weaken our stock, and they lose their

young to brucellosis. We justneed some veterinary help and adipping
program,” or “Weeds and bushes are taking over our fields and grazing

land. Wejustneed away tokill themback.”

Howdoyouanswer theserequests?
Withoutdoubtthey would silence the complaints
quickly, atleast fornow.

First of all such re- quests mustnot
become goals in them- selves. Theyall
involve technological tools that may not
have any connexiontothe quality of life or the
landscape foreseenin the holistic goal. More
importantly, the problems and constraints that

A cup made by face
people present are often ' bE———— symptoms of deeper

troubles in the ecosystem. Until these are healed, the pumps, plantations,
medicines, and poisons will notkeep the problems from coming back.

Nature is like a trick picture that seems simple, but the artist has
hidden a more important picture behind the simple one. The true
picture can only be seen by looking at the basic processes that actually
produce everything that we see in nature - and human life.
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1. The Water Cycle

Everyone knows that water circulates
between the earth and the sky. This is the
“Water Cycle”. It keeps going all the time
because of the power of the sun. Nevertheless,
there is a big difference between a water cycle
that passes through plants, animals, fields, and
the village well before going back to the sky and
a water cycle that runs off the land or dries off
without benefiting life anywhere.

In most cases in the drier regions of Africa,
a damaged water cycle is the main cause of
degradation and poverty. The amount of water
lost is astonishing. If only half of a yearly
rainfall of 750 millimeters evaporates or runs
off, every 100 hectares loses 375,000,000 liters

Rain stays on the land and \X\

supports life .

Signs of a poor water cycle:

- Bare ground that allows water to evaporate
and run off quickly.

- A crust covering the soil. This crust may
become very hard and cemented by algae.
This stops water from soaking into the
ground and makes it run off. It also keeps
seeds from starting, so there are fewer
plants to catch the rain and use it.

- Erosion

of water. Many areas, however, lose 95% of
their water almost instantly. A true drought is a
small matter compared to the disaster of a water
cycle that poor.

THE IMPORTANT QUESTION IS
NOT THE TOTAL RAINFALL, IT IS THE
“EFFECTIVE RAINFALL.” HOW MUCH
WATER ACTUALLY SUPPORTS LIFE?

If the water table is falling, a new well will
not make it rise. You will have to improve the
water cycle over a wide area. Instead of mak-
ing deeper wells a goal, it is better to have a
holistic goal that calls for a healthy water cycle.
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Rain dries up or runs off,
eroding the land

- Changing plant communities. Those that grow
in dry places take the place of plants that
need more water, even when rain seems
plentiful.

- A falling water table and loss of springs and
flowing streams.

The cure for a damaged water cycle is to
cover the soil with plants and litter and break up
the crust.
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The Mineral (Nutrient) Cycle

The mineral cycle is movement of all the
nutrients that living things take from the soil
and air as they grow and give back when they
die. Green plants take them in through their
roots and leaves. Animals may eat the plants,
but in the end they go back to enrich the soil as
manure, urine, or the leftovers of rot and decay
and new plants will use them again. Obviously
the richness of life in this cycle suffers if it is
blocked at any point or if nutrients are lost from
the cycle.

In “brittle environments” such as the drier
regions of Africa, both problems occur often.
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Signs of a weak mineral cycle:

- Bare ground with little organic matter so that
erosion and leaching carry off nutrients.

- Old vegetation, leaves, and grass that stay in
place until they become grey and useless.
Even plant litter and the manure of animals
dries out and stays on the surface without
decomposing and building the soil.

The remedies in brittle areas are to cover
the soil and put old vegetation back into it with
the trampling feet of heavy animals. Animals
also help when they turn plants into manure,
which is already partly decomposed and in-
creases the number of small creatures that
complete the process.

Exceptin the wetseason and in the stomachs of
large animals, these areas lack many of the
microbes and small organisms that in wetter
places cause old dead vegetation to decompose
quickly. Old leaves and grasses may stay where
they grew for years, blocking the cycle, because
nothing goes back to the soil.

Worse, old rotted vegetation (organic
matter) catches and holds nutrients, so when
dead plants do not return to the soil, nutrients
that were already there are washed away by
water. This leaves the soil even more sterile.

Italso helps toencourage all forces thatcan
bring nutrients from deep in the soil up where more
plants can use them. Bushes and trees reach deep
with theirroots but drop their leaves on the surface
where they help support crops and grass. Rodents,
termites, and ants bring up grains of dirt from lower
levels, whichis one reason why termite hills make
good fertilizer.

Mulch and compost help restore crop
fields, and animals can also add their manure,
although a herd must not stay too long in a bare
field or it will compact the soil.



The Steps of a Succession

Succession follows a different path according to the climate, the condition of the soil, and the
condition of the land at the start. Nevertheless, in semi-arid areas where the wild conditions of the
past were forested savannah, the natural restoration of a crop field might well follow the stages
described here. Each stage presents conditions that favor the development of the next stage.

T, — = —
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One year after the field is left fallow, it is covered by annual plants that last only one season. Wild
creatures are mostly insects and small animals and birds that come seeking seeds.

Five years later some bushes and perennial grasses appear but most of the plants are still annuals.
You may also find ants and termites and the holes of rodents.

| Aftef a decade, perenniﬁl grasses begin to replace the annuals and true trees are growing here and
there. Jackals and hares hide in the bushes and herds of larger game pass occasionally.

23
Finally the old field once more looks like the healthy savannah around it. You will find there all
kinds of plants and animals large and small, including grazing animals and predators.
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3. Succession - Community
Dynamics

Successionis the process of development that
happensinany living community because its mem-
bers - animals, plants, and humans - are trying to
better themselves. (When speaking about more
than plants and animals you can also talk of Com-
munity Dynamics)

If no outside force stops succession, it will
always lead toward a more complex and produc-
tive community. A simple community usually
means a low level of succession. You will find
few different kinds of plants, although there
may be a lot of one or two kinds. Most of them
will probably be annuals. Animal life also is
likely to include big infestations of single
species. These conditions are not stable.

On the other hand a community at a high
level of succession will have many different
kinds of plants and animals, even though none
dominates. Biodiversity will be high. There
will be a mix of soft and woody plants, many
perennials, and young and old members of all
species. As the level of succession rises, the
community becomes more stable and resistant
to infestations, drought, and flood.

Succession of wild plants and animals also
has an echo in domestic animals and crops. For
example, if the livestock in a community
changes over time from -goats and camels to
sheep and then to cattle, and cattle that produce
lots of milk, you know that succession is mov-
ing forward. If fields that once produced maize
and a variety of vegetables now only grow
millet, succession is being pushed back.

Where bad management has pushed succes-
sionback, the cure is usually to improve the water
and mineral cycles and to encourage biodiversity in
all forms, including wild animals and predators.
Nevertheless, succession is a powerful force all by
itself. Allcommunities will progressifthe blockages

are taken away, althoughitis difficultto predict
exactly how they will change. Afteryears of
degradation, people often forget the landscape
known by their ancestors and believe their land
must always be the way they see itnow. Then,
restoring the landscape of the past mightbecome
partof aholistic goal. You can atleast hope for
that.

Succession advances by steps. Each stage
prepares the way for the next one. This also
explains why many development projects fail.
Giving people milk cows will not help a village
if the level of succession will only support
goats. Tree planting will fail if the level of
succession doesn’t match the needs of the
seedlings. They will die like a bulldozer in a
village that has neither a mechanic nor spare
parts nor money for fuel.

In this case the trees are succeeding thanks to
the death of the badly adapted bulldozer!



All around this village, succession is retreating under pressure of bad management. The forest, still
visible in the distance, gives way to annual grass (a light line in the photo). Nearer still, Caletropus
bushes find an ideal home on the bare land. The energy of the sun, that once made the villagers rich
in livestock and wild game in the cool shade of open woodland, now only bakes them in their

poverty.
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4. Energy Flow

Energy from the sun puts the other ecosystem
processes into motion. The sunreturns water to the
sky. Itgives green plants and all the living things
that depend on them the force to grow. Withoutit
there would be no succession. Thisisenergy flow.
Itisnotacycle, because power from the sunis
simply used up. Itdoes notreturn to the sun.

All production and wealth depends on
harvesting the energy of the sun through the
leaves of green plants. Bright sun on bare
ground of course gives us nothing but heat, but
some communities harvestand use more energy
than others. Dense plant communities catch more

energy than scattered plants. Plants with broad
leaves catch more than those with narrow leaves.
Perennials that stay green long into the dry season
catchmore than annuals that die quickly and turn
brown. In cold climates amix of plants thatenjoy
both warm and cool weather increases energy flow.

The ecosystem is also more productive
where the energy harvested by plants supports a
rich animal life as well.




How to ““See” Through the Ecosystem

Inmany villages around the world you will find
the same “problems” and constraints.

- Wells and springs are drying up.
-Soilislosingits fertility.

-Some kind of weed is taking over fields.
- Thelivestock can’t find enough to eat.

These “problems” can be easily solved.

- Drill the boreholes deeper or build adam.
- Bring in some chemical fertilizer and clearmore
land for planting.

Water Resources

The villagers complain about the lack of water,
buteven though some years have been much drier
than others the average has remained about the
same for the last twenty. Their problemis a poor
water cycle. If they canincrease the infiltration

- Spray herbicides on the weeds.

- Exchange the skinny local livestock breeds for
new breeds that will grow fastif youkeep
them penned and feed them cottonseed cake
and forage crops that youraise, harvest, and
carry to them.

Onthe other hand, if youlook at the situation
from atop the four pillars of the ecosystem, you will
seeitquite differently. Consider the case of areal
village that we shall call Makuza which means
“Hope” in several Bantu languages.

evenasmall amount and save rain now being lost,
their springs and streams, in time, will run again.
Otherwise the water crisis will return in spite of the
new boreholes and dams.
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Fertility

Makuza farmers used to plant a field for three
years and then leave it for five or six. Also, the
fields were small and scattered about the commu-
nity. Now the population has grown. Some fields
neverrestatall and the same crop, millet, is planted
every yearinbig fields thatcover vast areas.

The trouble is the mineral cycle. The new
practices take much from the soil and put nothing
back. If farmers cannotrest the fields and allow

Weeds

The villagers say thata certain plant thatonce
grew only here and there is now destroying their
fields. They say thatithas changed character and
become aggressive and evil-minded.

However, this is question of succession. The
weed likes bare, dry, and poor, soil. When the
land was covered and fertile it was hard to find, but
when the people began to grow millet year after
year withoutrest, their big fields allbecame a
perfecthome forit. Even hoeing spreaditbecause
the cutroots could grow new sprouts. Herbicide
may kill the weed this year, butit will come right
back until succession moves the crop land toalevel
itdoes notlike.

The farmers might change crops from year to
year, plantdifferent crops side by side in smaller
patches, and bring back the life of the soil with
mulchand manure. If conditions are not the same
everywhere, the weed will not grow everywhere.

succession torestore them, then they must find
another way. They can add chemical fertilizer but
this often destroys the organic matter thatkeeps
nutrients in the cycle. Mulch, manure, rotation of
crops, mixing several crops in the same field,
planting legumes that produce nitrogen, are alterna-
tives thatrespect the cycle as it works in nature.




Forage

Government experts are convinced that
Makuzahas too many animals, because two years
outof three they run out of grass before the rainy
season. The villagers, however, insist that the
problemislack of rain, because when therainis
good, they have enough grass. They want the
government to give them cottonseed cake and grain
in“bad” years.

Actually the problemis energyflow. Cutting
downthelivestock will not necessarily change the
factthat the plants are not capturing as much energy
asthey might. Bringingin feed grain just means

bringing energy fromelsewhere.

The best answer would be to increase energy
flow. Thatmeans managing in a way that:

- Increases the number of plants.

- Improves water and mineral cycles to favor plants
withbiggerleaves.

- Allows succession to advance to the level of
perennial plants that stay green longer and also
grow someindry years.

Even at the end of the dry season, these bunches of Andropogon are still growing green leaves,

which you can see as dark spots in a dried out field.
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Brittle and Non-Brittle Environments

Africandesert, South American jungle, and
North European pasture look very different, but for
avery long time, most people tried to manage all
environments by the same rules. The firstrule was,
“If you harvesttoo much fromany land, it will
degrade.” If you harvest grass with livestock, and
your grass disappears, then you have too many
animals. Inall parts of the world where grasslandis
turning into desert, scientists and experts of all kinds
blamed “over-grazing” and said reducing herds or
taking the animals off the land entirely was the only
cure.

However, itis now clear that the world is not
sosimple. If you take the livestock out of an
English pasture or ajungle clearing, succession will
soon turnitinto forest. If you take them out of a
low rainfall Africa grassland, succession may run
backwards and turn the land to desert. The differ-

enceis “brittleness”. “Brittle” is not the same as
“fragile”. The jungleis fragile, becauseitcanbe
easily destroyed, butitis notbrittle.

Most arid and semi-arid land is brittle, butlow
rainfallis not the only thing that makesitbrittle. In
brittle areas:

- The yearis divided into wet and dry seasons.

-Theairis generally very dry.

- The rains are often either far above or far below
average.

Innon-brittle areas:
-Rain may fall at any time of year.

- The airis usually damp.
- Inmost years the rainis close to average.

In brittle zones a healthy mineral cycle depends on large grazing animals to eat plants and return
nutrients to soil as manure and litter. The microbes and many small creatures that cause dead grass
and leaves to rot and decay cannot survive well in the long periods of dryness. Thus, people and
their animals must take responsibility for the health of the land.



In non-brittle areas, such as northern Europe, the mineral cycle does not depend on people or their
animals. Very active microbes thrive in the damp air and quickly turn dead plants back into soil.
They are even building soil on the roof of this house, and one day the forest will cover it.




32

Bare Ground

Inbrittle areas, poor management often Worse, bare ground means that all four of the
pushes succession backwards. Complex communi- ecosystem processes are in very bad condition.
tieslose their variety of plants and animals untilthey =~ Thelifeinthe soil will die unlessitis covered by
come to a state of bare ground. Bare grounditself  plantsandlitter. They protectitas an animal’s skin

isasignthat theland s brittle, because you will protects the meat from loss of blood and from the
seldom seeitin non-brittle environments. heat, cold, and dryness. Naked earth dies like a
skinned animal.

- Bare ground dries quickly. It then becomes hard which means that the next rain dries and runs
off even faster. The water cycle does not support life.

- Bare ground loses its fertility because nothing replaces the minerals lost to erosion and leaching.

- Bare ground means succession has gone back to zero, and the environment is extremely
unfriendly to the seeds of most plants.

- Bare ground only reflects the energy of the sun back into the sky where it only serves to heat the
air.

To free the power of succession and reverse the degradation of brittle land, NOTHING is more
important than understanding and fixing the problem of bare ground. There are two key ideas to
keep in mind.



The Crust (Soil Capping)

floods and stops seeds from growing. The hard-
ness and extent of asoil cap will tell you what will
happen to succession before plants actually
change. A heavy crustbetween plants always
means danger.

Inbrittle areas, especially in the tropics where
the ground never freezes, bare ground will develop
ahard crust or cap. This closes the soil so that
neither water nor oxygen can getdownintoit. It
increases the runoff of water and the danger of

1. The first crust forms after a rain. You can 2. After a few seasons, the crust will thicken,
easily break it with your fingers. but will still break under your feet.

3. After several more years a mature crust may become extremely hard. If the soil has even a little
clay it will become like cement under your feet. Often the same algae that grows on rocks will turn a
mature crust dark.
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Litter

is far more important to the future health of the land
than the present condition of the plants.

Indry climates, succession may never cover
the ground withliving plants. This means that most
of the cover will have to come fromleaves and
beaten down grass from past seasons. This cover

...however, if you look straight down into it
you will see that it is in truth degrading,
because all the plants are mature adults, widely
scattered on soil that is bare and capped.

grass has been beaten down will improve

because the soil is well-protected. Toss a coin
ten times and count how many times it falls on
litter, on living plants, or on bare ground, and

you will have a good idea about the ecological
On the other hand, this area where the old health of that place.



Animal Impact

This is absolutely essential for the health
of grassland. It is even more important than
stopping overgrazing!!

Tobreak crusted soil and turn dead plants into
useful litter few forces do better than the trampling
hooves of livestock or wild animals. When this
importantrelationship between animals and plantsin
brittle environments is broken, desertification usually
follows. Energy flow, the water and mineral cycles
and succession suffer withoutlarge grazing animals.

Inwild conditions, antelope, buffalo and other
herding animals spend much time crowded very
close together because packs of predators (lions,
wild dogs, wolves) always follow them. Inthese
very dense herds the animals do notstep carefully
among the plants. They trample them down and stir
up the ground as well, breaking soil crusts and
grinding up litter and theirown dung.

Where domestic livestock are the only large
grazers, it is up to people to make them break up
crusted soil and beat litter down onto the ground.
Animal impactcan also break down brush and
open the land for grass.

Without animal impact, soil in brittle environ-
ments will become more and more open to wind,
sun, andrain. The flow of energy above and below
ground will fall. Bare ground between plants will
increase. Succession will stop, and in extreme
cases slip back toward desert.

Inthese cases, tightherding and extremely
high density followed by longrecovery periods are
sometimes the only way torestart succession. A
herd as dense as the one pictured here will do much
more to bring back perennial plants to this grassland
than simply stopping overgrazing of plants.



Time, Grazing, and Rest

Unfortunately livestock andbig gamecanalso ~ “Look, the stock has eaten everything. You will
badly damage rangeland, and itis important to have toreduce the herd, so that the land can restore
understand exactly how this happens. When you itself.” This opinion misses several key points.

hear people say thatan areais “overgrazed” they
usually mean that there are too many animals.

Overgrazing

one plantat atime, even where thereis only one

The difference between grazing that helps
sheep.

succession move forward and grazing that
turns the land to desert has little to do with the
number of animals. Itis a question of time.
These drawings show how overgrazing can happen

2. It uses energy from its roots to grow new
leaves.

3. If the sheep is still there and eats the new 4. If it has to do this many times without ever
leaves before the roots have grown back, the gaining its strength...it will die.
plant will borrow more energy from its roots.
You will find overgrazing anywhere that
36 ANY grazing animals spend too much time!



Why reducing the herd will not stop overgrazing.

Mostpeople believe that overgrazing happens
because of overstocking. However, as the last
page showed, one sheep cankill some plantsifit
has the time. In the same time a hundred sheep of
course will kill ahundred times as many, if they stay
inthe same place. Inthe end, however, itdoesn’t
matter how fast this happens. Overtime any killing

of plants will degrade alarge area.

Tokeep plants from being overgrazed, you
have to control the time that animals spend near
them. These drawings show the process of over-

grazing.
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Signs of overgrazing in brittle areas

Look for perennial grasses - those that grow change, overgrazing mightbe one reason, butitis
back each year from the same roots. If you find probably not the only one. Fire and rest may also
few, ask old people of the area what plants they be to blame.

remember from their youth. If there hasbeenabig

- If you find the lost plants still growing
in protected places (in the middle of
bushes and between rocks) overgrazing
is one reason why they probably don’t
grow everywhere.

- During the growing season, look at
the most desirable plants. Do you find
most of them bitten down during most of
the season?

- Look at the most desirable bushes.
Overgrazed (overbrowsed) bushes often
have dead branches. They hide their
leaves in thorns or twigs. Sometimes
they are deformed in a way that shows
what animal is doing the damage -
horses, goats, camels, cows, etc.

- Bushes that do not suffer from
overbrowsing will have longer straighter
branches, softer leaves, and less dead
wood.
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Experiment

You can also demonstrate the principles of
overgrazing with childreninstead of animals.

Putintoabowl:

- 20 large pieces of candy
- 20 small pieces of meat
- 20 pieces of bread

Let 15 children choose threeitems. Then look
atwhatthey have left.

Ifyouask only seven children to choose three
things, whatisleft?

How many children would you have to
eliminate to save the candy? Probably you would
have to send away nine children to save asingle
piece of candy.

After the candy is gone, the children will
“overgraze” the meat. After the meat, they will take
the bread. The same thing happens with plants and
animals. Withthemitdoesn’t matterif there are 50
or 500 head of cattle. The tastiest plants will be
overgrazed anyhow.

Livestock of course aren'tlooking for candy
meat and bread. To them some plants may be
"tasty" in some seasons and notin others. They
may choose some when they are young and tender
butnot when they are old. The point, however, is
the same.

Overgrazing doesn’t happen to places. It
happens to plants - one at a time. Over time,
more animals can overgraze more plants.
Places with good water and soil often have the
most desirable plants, especially in dry times.
Because of overgrazing, however, these places
that should have the best forage often have the
worst.



Rest

Resting land means thatno animals grazethere  serious than overgrazing, because few people
and nofires are set. Inbrittle environments restis understand the danger.
the most frequent cause of bare ground. Itis more '
E

1. A healthy bunch of grass grows tall and 2. The next year the old leaves block the sun
produces seed, but nothing eats it, nor cuts it, and the growth of new leaves. You will often
nor burns it. Without animal impact to knock it see them weakly sprouting around the base of a
down and turn it into litter, its stems and its plant that is mostly dead. The roots may grow a
leaves will remain standing until they become bit deeper, but they don’t spread as they do
grey and useless. when the plant is healthy.

3. After several years, the old dead leaves become so thick that the center of the plant begins to
die. Often the whole center dies and can be easily pulled out and all that is left is a ring.

A total rest, as you find where all livestock
has been fenced out, can kill a vast number of
perennial plants, if it continues too long. “Over-
rest” looks very much like overgrazing. Infact,

over-restand overgrazing can happen at the same

time, even to the same plant. Thisis called partial
rest, and itis the most common cause of desertifi-
cation.
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Partial Rest

Partial rest can also be explained with candy
andchildren.

Prepare your bowl every day, but after the
children have made their choice, only replace the
things they have taken. Afterafew days, they will
gettired of the candy, butunfortunately they will
find that the meat and the bread are spoiled and
stale. Thus, they will continue to “overgraze” the
candy. Soon everything in the bowl will be either
“overgrazed” or over-rested. Changing the number
of children only makes one problem worse than the
other.

The same thing happens with grass. Grass
that is not eaten or knocked down gets stale and
weakened by over-rest. Plants that are bitten
become overgrazed, because they will send up
freshnew leaves. Many plants may die of both
causes and the amount of bare ground increases.

Over-resting soil causes even more damage,
even though we don't see it. Hard crusts seal out

water and keep seeds from sprouting. Dung and
oldleaves never getbelow the surface, and the life
there beginstodie.

This happens whenever animals are allowed to
wander here and there over the same area without
ever coming togetherin aherd that tramples the
land. Unfortunately this is the most common way of
managing livestock in all parts of the world. You
see the difference when tracking an animal. When
grazing quietly ithardly marks the soil and tramples
few plants. The same animal in aherd hammers the
ground. On the wild rangelands of the past, enor-
mous numbers of buffalo and antelope always
movedindense herds to protect themselves from
predators. Many traditional herding cultures
produced the same effect with long migrations and
herders who also had to guard against attack.
However, many of these old customs have died
away because of modern development.

Nevertheless, if you understand the principles
of grazing, overgrazing, animal impact, rest,and
partial rest you canrebuild the old

relationship between livestock and grass
so thatboth grow well.

Here are some bunches of perennial
andropogon that are being badly
overgrazed (You can see the dark
leaves at the bases of the plants) right
next to tall stems and leaves that were
rested until they became too tough for
animals to eat.



Points to Remember

- Water and mineral cycles, energy flow, and succession
produce nothing on bare ground.

- Innon-brittle areas where the air is always damp and rain
fallsinall seasons, plants will quickly cover bare ground
no matter what youdo. Nothing can stop them.

- In brittle areas where the year is divided into wet and dry
seasons, livestock or wild grazing animals are necessary to
keep the grass healthy and to cover the soil with litter.

- In brittle areas, bare ground is caused by repeated fire,
overgrazing, but most of all rest, both partial and total.

- Overgrazingis not caused by too many animals, butby any
animal that spends so much time in one place thatitcan
graze the same plants again and again or if any animals can
return to the same place before the plants have recovered

- Many plants may suffer from over-resteven when grazing

animals are present if they stay widely scattered, calm, and
nevermove quicklyinatightherd.
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Tools

Landisaliving thing. Itisalways changing. The places where
we walk today looked different when our ancestors walked there.
Our great grandchildren will not see exactly what we see. Will their
land be worse, or will it be the land of our holistic goal?

Only three things can change land:

- Natural events like floods, droughts, lightning fires, and
frost.

- The succession of communities as the success of one kind
of plant or animal makes a place for another.

- We ourselves - people.

Whathappened in the past that changed the land into what we
seenow?

Did the weatherreally change?
Did plants or animals start acting differently for somereason?

Did people do something that changed the land, AND the
weather, AND the plants and animals?

Y ou can answer these questions by looking at the “tools”

people have used on the land during the time that it has changed.
There are only six kinds of tools that directly affect the land.
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The Direct Tools

Rest and Partial Rest

Rest (see page 38) means keeping livestock
and other grazing animals from eating plants and
trampling on theland. Itisa“tool” because people
canrestland or notrest land as they wish. Partial
rest (see page 39) has a similar effect. Inthis case
afew animals spread widely across the land for
long periods of time will leave many plants un-
touched while overgrazing others.

Innon-brittle areas where the airis always
damp andrain fallsinevery seasonrestallows
successionto go forward. In very non-brittle areas
rested ground will succeed from bare ground to
forestinashorttime. Rest will alsorestore tired
crop fields.

In brittle areas where the yearis divided into
wet and dry seasons, rest causes succession to stop
or go backwards.

- Grass often dies from over-rest.
- In brittle areas where the wet season is very
wet, weeds, bushes and small trees will grow on

the bare ground.

- In brittle areas where even the rainy season is
not good, rested grassland will turn to desert.

- Annual grass will often grow after a good rain
on over-rested land, but this is not as good as
the perennial grass that was lost. In dry years it
does not grow at all.

Look at your land

- Is it brittle? Is it non-brittle? Is it somewhere
in between?
- Is perennial grass disappearing ?

- Can you find old, grey grass that smothers new

growth?

- Is bare ground increasing?
- Are weeds, bushes and small trees increasing?

Did rest or partial rest cause this?
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Fire

Fireis natural. Itis also atool, because
people can set fires whenever they wish. Itdoes
six things.

- Fire burns up dry and dead plants.

- Fire speeds up mineral cycling as ashes fall to
the ground.

- Fire sends many important nutrients into the
air as smoke.

- Fire sends the energy in the burned plants into
the air as heat.

- Fire kills seedlings and many small creatures
as well as many weeds.

- Fire starts some seeds growing and makes
some bushes thicker.

- Fire pollutes the air.

People use the tool of fire to:

- Clear fields and kill weeds.

- Burn over-rested grass, which grows back
strong and green in the ashes of the fire.

- Kill bushes and small trees that grow where
rest or partial rest has weakened the grass.

Fire,however, can damage all fourecosystem
blocks, especially when land burns nearly
every year.

- The water cycle suffers as fire burns up litter
and leaves bare ground.

- Even though the ash fertilizes plants, fire hurts
the mineral cycle because so much is lost in
smoke.

- Even though fire may help old, over-rested
grass plants succession suffers because fire kills
seedlings and many small creatures that im-
prove the soil. Annual grasses and weeds will
slowly take the place of perennial grasses, and
certain trees and shrubs that can survive fire
will become thicker.

- Even though old grass may grow quickly right
after a fire, the total energy flow over several
vears will be less because so much food goes up
in smoke, and bare ground increases.

Look at your land

- Are there no old dead leaves and grass cover-
ing bare ground?

- Is the bare ground between plants hard and
baked?

- Are there no young plants?

-Are perennial grasses disappearing year by
year?

Did burning the land many times in past years
cause this?



Technology

Technology is everything that people make,
buy, orinvent to help themselves work the land. It
includes: plows, hoes, axes, irrigation ditches,
pumps, boreholes, fertilizers, drugs and medicines,
poisons for weeds and insects, computers, grain
mills, greenhouses, fences, hybrid seed breeding,
genetic engineering, tractors, draftanimals, and a
thousand other things.

Surely, technology can be good or bad and do
many different things, but there are some special
dangers to watch out for.
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Look at your land

What kinds of technology were used here -
hoeing, cutting wood, building dams or erosion
structures, fertilizers, pesticides?

- Technology usually costs money or requires
labour.

- Machines, especially, break and wear out, and
caring for them and fixing them also costs
money and often requires special skills.

- Some technology is addictive. You start well,
but you need more and more to do the same job.
Then, if you stop, you suffer worse than ever.
This is often true of fertilizers, for example.

- Often technology solves one problem and
creates another. Poison that kills weeds may
also poison the water in wells nearby.

What was the effect on the ecosystem?
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Living Organisms

Wildplants, insects, and animals are not
usually called “tools”. They become tools when
people make them do things. Weeds and pests
cause many problems, but often because people
give them the opportunity. If you grow the same
crops in the same place every year, the weeds and
peststhatenjoy thatenvironment willincrease every
year.

On the other hand people can often use
plants, insects, and animals to help. Forexample:

- There are certain birds that eat ticks and
parasites off cattle. If you give them places to
nest, and do not poison them, your cattle may
not need dipping.

Look at your land

What are plants, animals, insects, and other

- Bats eat mosquitoes and army worm moths
(which fly at night). In some places people build
“bat houses” near their fields where the bats
spend the day. Then at night they protect the
field against these pests.

- Certain plants, including some trees, put
nitrogen into the soil. Planting them, or just not
cutting them down will give you free fertilizer.

living things doing to change it?

What are people doing to help them or hurt
them?



Grazing and Overgrazing

Grazingisatool forchangingland, because
people candecide where and when their animals
graze. People can often control wild grazing
animals also. Sadly, most grazing now is overgraz-
ing. Overgrazing happens when any animals spend
along time in the same area or return to it too soon
and bite off the same plants again and again while
they are growing. The number doesn’t matter.
(See page 33).

In non-brittle areas:

- Overgrazed grass plants often lie flat on the
ground to escape animals, and grass that
spreads through its roots or stems will take the
place of grass that depends on seed.

- You will see more weeds and plants that
animals don’teat, but the ground will notbecome
bare.

- Patches of very overgrazed plants are often
mixed among over-rested patches where succes-
sionistrying torebuild forest.



In brittle areas:

- Overgrazed grass plants will lie flat on the
ground to escape animals. Others, and many
bushes, will grow thorns and thick branches.
The most overgrazed plants will weaken and
begin to die in the middle.

- Where overgrazing kills plants, succession
brings in weeds and plants that animals don’t
eat. Bare ground will increase, but much of the
bare ground may also be caused by partial rest.

- Where overgrazing is widespread, there will be
less litter to cover bare ground.
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Grazing as Tool for Improvement

Ifyourholistic goalincludesrich grassland,
well-managed grazingisnecessary.

Thekey is to harvest the grass before it
chokes itself butthen giveittime torecover. In
non-brittle areas, this will keep succession from
turning the grassland into forest. In brittle areas
you will use well-managed grazing to push succes-
sion forward toward diverse perennials. Together
with the nexttool, animal impact, grazing does
mostof the good things that fire does.

i
- -

the growing season?
In the past, has the land ever had a plan that
reduced overgrazing?



Animal Impact

Grazing is what animals do when they eat
plants. Animal impactis everything else thatthey
dototheland - trample, dung, urinate, fight, sleep.
Like grazing, animal impactis atool, because
people can control when and where and how much
animal impacta piece of land gets.

Signs of unplanned animal impact are:

- Animal trails that are hard, bare, and often
eroding.

- “Capped soil” wherever the ground is bare,
because no animals have broken the crust.

- Manure that is scattered around and dry so it
stays outside the mineral cycle.

Look at your land

- Can you see animal impact on your land?

Could you use animal impact better?

With good planning, you can use animal
impact to:

- Improve the mineral cycle by turning old leaves
and grass in to fertilizer, and putting the fertil-
izer where you need it.

- Heal erosion and improve the water cycle by
breaking down the steep banks of gullies and
breaking the cap on the soil.

- Change succession by spreading and planting
seeds and breaking down brush and weeds.

- Improve energy flow by using animals instead
of fire to save over-rested plants.
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Indirect Tools

Allthe “directtools” donothing withouthuman
creativity and usually labour and money. These

Money and Labour

Money and labour are considered one tool,
because all managementrequires one or the other
and usually both together. When people say that
they can’tdo ajob, they most often complain about
lack of money and lack of workers. Sometimes this
is true, sometimes not.

“indirecttools” are maybe the mostimportant of all.

Human Creativity

Very often communities have enoughmoney
and labour to atleast begin to manage better, but
they do nothing because of fear, anger, mistrust, or
bad organization. Even children canusually invent
something, if they wantitbadly enough.



A real example:

This happenedinareal village, but we will
again call itMakuza. The people wanted a bore-
hole very much so they could water their livestock.
They asked the government to drill one for them,
butthe government agentrefused. “There are
hundreds of cattlein Makuza,” he said. “Ifevery
family agreed to sell some, according to the size of
their herd, you would have enough money todrill
several boreholes. Why do you askus?!!”

“Weare afraid,” they said. “There would be
terrible arguments about the money. How much
would each family give? Who would have the right
to use this well? How would the money be paid
back? Who will fix the pump when it breaks?
Outsiders will think itis a governmentborehole and
come to use the water. If the governmentdigs us a
borehole, then they will take responsibility forall
those things.”

They lacked the “tool” of creativity.
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A symbolic example:

Withoutlifting your pencil from the paper,
connectall nine dots with only four straight lines.
Ask the smartest people you know to do this, and
you will probably not find one who can. Most
people quickly decide thatitis impossible.




We are all trained to never go outside of the
box we are given. Worse, we are trained to look
forabox tolock ourselvesin.

Many problems in life are not problems, if you We’re too poor Drought
think outside the square and find new ways todo Taxes are too high Notenoughland
what has to be done. Anyone can make a list of Politics Weak leadership
“squares” thatkeep us from even looking for new Low prices Noeducation

ideas:
Look outside your box!!
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Using “Tools” to *“See” the Story of Land

Imagine Makuza Village, the village for all villages on a hill above a wide vlei. In a village
meeting, the people are discussing their problems and the degradation of their land.

Water

- Fifteen years ago a lake that once had fish, a
hippopotamus, and occasional crocodilesin it
disappeared after a great flood cut a gully that
emptiedit.

- A stream that once flowed all the time now dries
up three months before the rainy season.

- The principal borehole dried out five years ago.
The governmentdrilled it ten meters deeper
andinstalled a diesel pump, but atthe moment
the community has no money to buy fuel forit.

- All the natural springs knownin the pasthave
disappeared. However, six years ago anew
spring began to flow, which the people called
“Surprise Spring”. Unfortunately, during a
droughtin thelastyear, this one also failed.

The Vlei

- A gully has grown 50 meters a year for 20 years.
Atthe lower end it is as deep as a man. Itis
this gully thatemptied the lake. Now it has cut
the community intwo.

- Atthe lower end of the vlei there are no more
perennial grasses, butsmall trees, especially
ironwood are now thick.

- A carpet of very short perennial grass still covers
much of the upper end of the vlei, but bare
patches began to open up during lastyear’s

drought. Small bushes that mostlivestock will
noteat started growing here and there five
years ago.

The Hillsides Below the Village

- The slopes were once forested, and large trees
remain here and there, but no small ones.

- The soil on the slopes is completely bare by the
end of the dry season. The surface is mostly
sand, butin some places stones, overalayer
of very hard soil.

The Bush

- Here also most of the perennial grass has left.
There is much bare ground with aheavy crust.

- The brush has become much thicker. Large areas
aredifficulttoenter.

- Although wild animals are never seen on village
land during the day, lions, hyenas, baboons,
and occasionally elephants come froma
nearby national park and kill livestock and
destroy crops.



Fields

-Recently people have begun to plant on much
more land, much of itin the vlei where floods
oftenruin the crop. Several hundred hectares
of brush have also been cutdown and planted,
eveninplaces where the soil is not very good.

-Inolder fields the soil has lost fertility and harvests
are smallerevery year.

A weed, which people once collected for medicine,
has suddenly started to grow everywhere.
Villagers say thathoeing “justmakesitmad”.
Cutdown one sprout and the roots will send
upten.
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The Chief

“When I was a boy, the vlei was all grass.
During the crop season, we took the animals to
the bush, because the vilei was too wet and it
was too close to the fields. When the grass grew
tall, we cut all our thatch there. Then the
animals were turned in. They stayed until just
before the rains came. There were fenced
paddocks, so no one from other villages used
our land. The Government Administrator made
us move our livestock from paddock to paddock
every few weeks so plants wouldn’t get over-
grazed. At the end of the season, we burned the
paddocks, to bring new grass and kill the brush.

“Then the war came, and independence,
and all that stopped. They drove off the Admin-
istrator and burned his house. The fence wire
was stolen. Under the new government, the
chiefs don’t have any power, so we can do
nothing. People put their animals anywhere
they want and at any time. They even plant in
the vlei sometimes now. We fight all the time
about that. And look at the land.”

The First Wife of the Chief

“What he says is true, but the real trouble
is the rain. We’ve had so much drought during
the last ten years. When we were young it was
so green around here. Now everything has
dried out. Anyone can see it. Our crops have
failed five times in the last ten years. The rains
used to be long and gentle. Now, if we get any
rain, it rains too hard and everything floods.
Angry rain! Even the plants have turned
against us. This weed! My mother says she used
to hunt for that plant all day to make stomach
medicine out of it. Now it is everywhere, and it
is killing us.

But this is all our fault. We are not living
right, especially the young people. They do not
make their sacrifices. They laugh at our cer-
emonies and do not respect their parents. In the
cities you see women wearing pants. And there
used to be people who could pray for rain, and it
came. Who even remembers how!? What can
anyone do? And look at the land.



The Chief’s Nephew

Those old people may be right in their way
of seeing things, but the real problem is not
enough land. They took our best land away
from us to make that national park. And now
there are twice as many people here. We can’t
make a living without more land. Look, thatch-
ing grass still grows in the park. If we weren’t
so crowded, it would grow here.”

Tools Used in Makuza

The Vlei

Tools: Firstfire, then partial restand over-
grazing.

Expected result: Repeated fires make ground
bare, kill grass seedlings and thicken some kinds of
brush. Partial restand overgrazing will kill perennial
grass plants and succession will move to bushes and
trees, especially in places that are brittle but not too
dry, like most vleis.

Bare ground means abad water cycle.

All three of these people no doubt spoke some
truth, and there were other opinions as well.
However, all the discussion ended in fierce
argument. The traditional leaders and the ex-
freedom fighters would never agree that the
Popular Front political party had caused the
trouble. Christians did not believe that only the
old traditions could bring rain. Young people
did not think rock music had caused the
borehole to go dry. Those with jobs in the park
said that the village would really starve during
droughts without the money they earned there.

Unfortunately none of these arguments could
lead to action. Everyone blamed outside forces that
they could notchange - climate, politics, other
people, spirits, God. Why even talk about aholistic
goalif we candonothing?

Itis always difficultto handle this situation, but
itoften helps to discuss the “tools” thathave been
used on the land. If people can agree on what tool
has produced which effect, then they can talk about
action. They can change the use of the tool or try
anotherone. Action alwaysleads to hope.

Worse, bare ground on the slopes and bush above
avlei sends water rushing down in floods that erode
gullies. The gullies ruined the lake and dried out the
land even more. Atthe upperend of the vlei, the
gully has not yetdrained the water from the soil.
Perennial grass still grows there, butit will soon
look like the lower end.
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The Slopes

Tools: Fire,overgrazing, and unplanned
animal impact. Overgrazing and unplanned impact
were especially bad around compounds, because
goats and donkeys stayed in those areas all the
time.

Expectedresult: Fire and overgrazingina
brittle area will make bare ground and slowly
destroy perennial grass. Atfirstbushes and trees
may movein. Then, as the water cycle gets worse
and overgrazing continues, they stop growing also.
Unplanned animal impact will cause trails, erosion,
and hard ground around all kraals.

The Bush

Tools: Rest, partial rest, overgrazing, and
some fire. But mostimportantly, the war ended the
old system of sending livestock into the bush in one
herd with community herders. Now livestock rarely
gothere at all because of the lions from the park.

Expected result: Inbrittle areas, all of these
toolsincrease bare ground and kill perennial grass
plants. Water cycle, mineral cycle, energy flow,
and succession all suffer.

Fields

Tools: New technology was used on the fields
sinceindependence. The main tools were ox-
drawn plows and chemical fertilizer. Fire wasused
to burn weeds along the fences, and unplanned
animal impact was used all through the dry season.

Expected result: The plows kill weeds and
make planting easier, but they also dry and pack
soil. This hurts the water cycle and increases
erosion. Withchemical fertilizer people can plant
the same crops in the same fields year after year
withoutrest. However, each year they need more

fertilizerasliving things inthe soil die. Thisalso
makes the soil hard and makes the watercycle
worse.

Plows allow people to farm much bigger
fields. Bigfields planted the same way every year
make a perfecthome for weeds. Succession will
always find one that takes over.

Water

Allthe tools used in all areas hurt the water
cycle. Itis no surprise that rainwater now runs off
the land in floods and boreholes have dried up.
Thatexplains even the “Surprise Spring”.

When the land was healthy, the spring did not
flow because the grass and trees used most of the
water. When the grass died and many trees were
cut, water ran out of the ground. Then, as the bare
ground became hard and the old dead plantroots
disappeared, rainwater no longer soaked into the
ground atall, and the spring died.




What happens now?

Aftermuchdiscussion, the people of Makuza
could agree that they had to change the tools they
were using on the land, if they wanted toreach their
holistic goal. They would need creativity and
maybe alittle bit of labor and money. Mostof all,

they would need to trust each other and work
together.

Certainly they will discuss many different
plans. The nextchapter tells how to decide which
ideas willlead to aholistic goal.
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Making Decisions
The Seven Tests

Inthe spiritof Holistic Management you should consider using all the tools
that allow us as human beings to manage the ecosystem in order to achieve our
goals - something that other animals cannot do.

How do you decide which tools to use and how to use them?

In the folklore of people in all parts of the world there are stories that tell
aboutacrisis or threat that defeats all the strongest heroes of the village. Then
someone steps forward who is poorer or younger or smaller than others.
Frequently the surprise herois a woman who speaks after the men have failed.
And that person passes all the tests and saves the village withnew ideas and
clearthinking.

Thelesson of these stories is thatitis dangerous to only consider the
opinions of experts and powerful people. Better to gatherideas from all sides,
fromyoung and old, men and women, rich and poor. But then you still must
decide what to do. How do you recognize the best idea? How do you know
when an old tradition, long abandoned, should be revived? How can you tell
when an ancient custom can no longer help solve today’s problems?

Holistic Managementis sometimes called a “way to make decisions”, and
infactitis a way to choose tools and actions that will lead toward the quality of
life, forms of production, and future resource base foreseen in a holistic goal.
This chapter gives seven tests for finding the ideas that will save the village and
guideittowardits holistic goal. Anyone young, old, rich, poor, wise, or foolish
canask these questions atany time, in the meetings of leaders, in family discus-
sions, in conversations in the market. You may notneed all seven questions for
every decision, but you should consider them all.



Sustainability

The questions are:

What will the plan do to the four pillars of
the ecosystem - water and mineral cycles,
energy flow, and succession?

And

If you take this action, will it lead toward
or away from the future resource base described
in your holistic goal?

When your action will directly affect yourland,
you have to know two things to answer this ques-
tion.

- How brittle is the area?
- What “tool” will the plan use?

Remember, the six direct “tools” - Rest, fire,
grazing, animal impact, living organisms, technology
- are not the only ones. Do not forget the others -
Money & Labor and Creativity. A small decision
canoftenkill orunleash these forces

Consider:

A plan to lend money to farmers?

A tax on livestock sold in the market?

A subsidy for truckers who haul fire
wood.

Emergency food for drought relief?

Building a school?

Sending your children away to school?

Keeping your daughter at home to work?

What would any of these ideas do for your
land? The answers may notbe clear, but thinking
about themisimportant.

When aproposed action does not directly
affectland, still test for sustainability!

Consider:

How might changing the quality of a product
you sell affect your business in the long term?
How might your participation in a community
project affect relations with your neighbors?.
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The Weak Link

Every chainhas a weak link. That link will
break, if the chainis pulled too hard.

Nothing you cando to the other links will
make the chain stronger. The links in the chains that
will pull you toward a holistic goal are made of

The Chain of Action (Social)

Todoanything, even the wrong thing, usually
means meetings, discussions, contacting authorities,
settling arguments between people, finding money
orlabor orboth, training people, learning rules,
training, and many other small jobs. These are all
links inthe Chain of Action. The weak link might
be:

actions, people, and plants and animals, and there
are three chains to think about. Usually only one of
the three is importantin any decision. The question
isalways:

What is the weak link?

-Families fighting

- Problems with neighbors

- Lack of training

- Political opposition

- Poororganizationin the community.

Find the weak link and fix that. Doing any-
thing else first will be a waste of time.



The Chain of Wealth (Financial)

Mostholistic goals list wealth and prosperity
as part of a good quality of life. The Chain of
Wealth leads from the sun to the land to the pro-
duction from the land to the wealth needed fora
good quality of life. Itisreally the same as energy

flow.

The links in the chain of wealth are:

- Turning the sun’s energy into plants.

- Turning plants into products for market (livestock,
vegetables, grain, carvings, etc.)

- Turning products into money

- Turning the money into something useful, if
possible something to fix a weak link.

Tohave more wealth, you must find the weak
link and strengtheniit.

Examples:

Ifyour cows are starving, you must strengthen
the sun-plantlink by finding more land or growing
more food (better energy flow). Youshouldnot
buy more cows.

If much of your grass is wasted and over-rest
isaproblem, orif yourlandis full of plants that your
cows can’teat, then you must strengthen the plant-
animal link. Get more cows or get goats and sheep
to eat plants that the cows don't. More plants will
notbring more wealth, if you have no animals to eat
them.

Ifyouhave plenty of animals, and they have
plenty of feed, but you cannot sell them oruse
them, and they donot give you abetter quality of 65
life, then the animal-wealth link is weak. You must
find a way to get more benefitfrom what you have.
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The Chain of Life (Biological)

Lifeis achain from birth to death. A seed
falls. It sprouts. It grows up. It makes more
seeds. Itdies. Animals and people follow the same
chainintheir way. If you wantto help a particular
plant or animal, you must look at its Chain of Life,
and strengthen the weak link. On the otherhand in
the case of a weed or a pest that you want to get
rid of, look for the link that is easiest to break.

Examples:

Suppose you want to restore a forest to
supply wood for building. Maybe there are no
seeds. Maybe there are plenty of seeds, but
animals eat them as soon as they sprout. Maybe
the spouts grow but are cut for firewood when they
are still bushes. Ifin factall the young sprouts
disappear before they grow because of unplanned
grazing, then arresting people for gathering firewood
will notsave the forest.

On the other hand, suppose you want to get
rid of grasshoppers. Killing adult grasshoppersis
difficultand usually toolate. They have already
eaten their fill. Many will have laid eggs. The weak
link in the life chain of grasshoppersis the egg.
Grasshoppereggs only survive well inbare, dry
soil. If you can change your management to keep
the soil covered and damp, most of the eggs die.

The next weak link is the time before young
grasshoppers can fly. Birds, toads, chickens,
spiders and other predators eat millions of them.
Management thatencourages these “living organ-
isms” will break this link of the grasshopper chain.



Cause and Effect

Use this test when you want to fix a problem
ontheland or with people. You will make many
decisions thatare not about fixing problems. For
example: Youare nottrying to solve a problemon
theland when you ask, “Should I sell my maize
crop or keep it for the family to eat?” However,
“Should I buy fertilizer to make my tired field grow
more maize?” is adecision aboutaland problem.
Thequestionis:

Does your idea cure the cause of the prob-
lem, or does in only make the effect less painful?

Ifrain comes through your roof, you can fix
the thatch or you can move your bed. Fixing the
thatch cures the cause. Moving your bed only
makes the effectless painful.

Mostland problems are caused by the tools
usedontheland. So, fixing land problems will
mean changing the way the tools are used or using
differenttools.

Example:

The soil is bare on slopes above the vlei at
Makuza village. Thatis the problem. Fire and
overgrazing are the tools that caused the bare soil.
Y oumightimprove the water and mineral cycles by
digging erosionditches across the slope. Youmight
try toimprove succession by planting grass and
bushes. These ideas may make the effects of the
bare ground less painful, but the problem will not go
away until you change the way you use the “tool” of
grazing. (Fires have stopped, because the ground is
bare.)

Energy and Wealth, Source and Use

This testis mostimportant for decisions
abouttechnology and spending money, espe-
cially when the holistic goal includes indepen-
dence and sustainability. There are several
questions:

Do the money and energy for this
project come from the land itself (the chain
of wealth), or must you borrow or beg from
outside?

Example:

Youcandiganirrigation ditch with oxen and
hand labor or with abulldozer and diesel shovel.
Even though the oxen and men work slower, all of
the energy and money comes from the land. The
community will nothave to beg or borrow money
from outside or pay for machinery orenergy like
diesel.
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Is energy and wealth taken from the land in
a sustainable way?

Example:

Firewoodis energy from the land. Itshould
pass this test better than diesel, paraffin, or coal that
costs money and some day will be used up. How-
ever, cutting wood in a way that destroys the forest
forever does not pass this test.

Sometimes, of course, you will use outside
help, machinery, and fuel. Then the questionis:

Does the money build something that will
last for a long time, or will you have to buy the
same thing over and over again?

For example:

With chemical fertilizers, you can grow the
same crop year after year in the same field. But,
every year you must buy more than the year before.
Then, if you stop, the field dies. The same money
spenton kraals, or fences, or anirrigation ditch, or
aroad, or drainage, would build something that
wouldlastfor years. It would help turn more of the
sun’s energy into wealth every year without much
more expense.




Marginal Reaction

Thisis atestfordeciding between two ways
of doing the same thing. A “margin” means ‘““‘some-
thingextra” and “marginal reaction”is “what you
getfordoing something extra. The questionis:

What will bring you farthest toward your

holistic goal for the smallest extra amount of
money, labor, or trouble, this year?

Gross Profit

If profitisin yourholistic goal, you use this test

to help decide what businesses to build. Itis the
only test that always requires numbers and math-
ematics. The questionis:

For each business, how many extra dollars
(or francs, rand, pound, etc.) will you get back
for each one that you must spend on that busi-
ness?

Example:

Yourholistic goal includes enough food, even
indrought. Should youuse your time to mulch your
field to cover the soil and improve water and
mineral cycles orbuild akraal so youcankeep
livestock. This year the mulch may give youthe
biggestmarginal reaction. Later, when your soil
ishealthy, the kraal may give abigger marginal
reaction.

Example:

You are thinking of: a) buying amill. b)
planting cotton. ¢) buying cattle and placing them
with afamily toherd them. Each of these will
require money. How much will you getback each
year foreach dollar (rand, pound) you spend.
Remember, yourlaboris alsoacost.
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Society and Culture

Thequestionis:

How do you and the other people in your
“whole” feel about your decision?

This testis perhaps the mostimportant of all
because no project will succeed if many people
have strong feelings againstit. Often projects that
are technologically and economically good toucha
cultural, religious, or social issue that makes them
unacceptable. Talking about these issues demands
sympathy, honesty and trust, because many people
don'tlike todiscuss them publicly. However, if
they are not settled, no action will succeed.

Example:

3

The government offers to build fenced pad-
docks for a grazing scheme, but they insist that
people pay $200to join a grazing cooperative
before they useit. Also, only cattle can graze there.
In thatcommunity only a few rich families own
cattle and can pay the fee. Most families own
goats. The scheme fails the society and culture
test. Nooneinthe village is surprised thatevery
night some of new wire disappears until the whole
schemefails.
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Using the Seven Tests

The seven testing questions will always make a
decision better. They donot always make iteasier.
Practice helps, and there are a few rules.

- Always have a three part holistic goal in mind.

The best decisions come when the people of
the “whole” agree on a written holistic goal, but you
do not have to wait for that. You can test any
decision, if you have aholistic goal.

Example: The community is discussing anew
well. Anyone cansay, “My goalis stopping fights
with our neighbors who want to use our water
(Quality of Life), because we all graze our animals
in the same area (Production), and I’d like to see
our dried out springs come back (Future Resource
Base). Isthis plan going to fix the cause of these
problems (bare ground) or just make them less
painful forawhile?

- Gather all the information you can and discuss
the decision in the familiar way before using the
seven tests.

The tests donot substitute forunderstanding
the situation or change the need to know all the
facts. They only help decide which actons will get
youto your holistic goal most quickly.

Example: You are considering starting a
cooperative to gather, transport and sell firewood.
Youneed to know all the regulations, prices, and
other people who will be involved by this as well as
their politics. While this informationis collected and
discussed it may become clear to everyone that this

project willnot helpreach their holistic goal. If you
think it might, then use the tests.

- Be sure you test only one decision at a time,
and take the simplest one first.

Example: Your daughter asks, “May I have
money so [ can goto the city and get training as a
nurse?” Thatis several decisions:

Should she getmore training?
Should she become anurse?
Should she go to the city?
Should she have money?

Test these one atatime.

- If you can’t answer a test question quickly and
easily, drop it and go to the next one.
Especially, don’t worry about cause and
effect, if the decision is not about solving a
problem. Also, there are three chains in
the weak link test, but most decisions only
use one of them.
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Example: Does sending your daughterto the
city pass the Gross Profit test? Is her training
going to fix the cause of some problem? These
questions are interesting, but maybe there is no
problem, and maybe her Holistic Goal includes
helping others butnotbecomingrich.

- An argument often means no one has enough
information to answer the question.

Example: You are arguing over whether to
plantcotton or ground nuts. Which one will give
you the best Gross Profit? You say ground nuts,
because you made money last year, and your
neighbor’s cotton failed. Your sonsays cotton,
because the price of cotton has gone up. You
cannotbegin to settle this argument, until you write
downall the numbers and prices and learn why
your neighbor’s crop failed and think through all the
risks.

- An argument often means you have forgotten
your holistic goal or it needs to be changed
or the whole needs to be bigger.

Example: The leaders of a village decide to
stopunplanned grazing. The holistic goalisto
cover bare ground and let succession bring back
grasses and other plants that have disappeared.
However, fences are cut and stolen in the night, and
some livestockis evenkilled. Did the whole
include the people who cut fences? What was
their goal? The holistic goal called for “prosperity”
(Quality of Life) but the community really wanted
“prosperity and harmony”. Theleadershad made a
plan that would give most of the prosperity to
people who were already rich.

- If an idea fails several important tests, look for
ways to improve it before throwing it out.
You may have to accept a bad idea, but you
can often change it to help reach your
holistic goal anyway.

Example: A smalldroughtdestroys village
crops, because unplanned grazing and growing
cottonin the same fields for toolong has ruined
water and mineral cycles. Fortunately, aninterna-
tional development agency sends free bags of grain.
This may pass Society and Culture. Without help,
the village will die. However, itfails Cause and
Effect. Canfood change bad grazing and farming?

Why not? If the holistic goal includes healthy
land, the people who have no crops to harvest
might work for their food by building fences or
kraals toimprove the grazing or spreading manure
and mulch and stopping erosionin the fields. The
food aid could also work in other ways. If the
holistic goal included education the food could pay
people to make bricks for a school.
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Using Your Animals

Unplanned grazing and animal impact are the “tools” that cause many problems:

Bare ground

Loss of perennial plants

Weeds

Erosion

Starving animals during the dry season

These problems usually mean unhealthy water and mineral cycles and a weak energy flow.

Succession goes down.

To reach a holistic goal of covered soil, perennial grass, healthy communities of plants and
animals (high succession), and low erosion, you must change the way you use grazing and animal

impact.

Grazing

The easiest and most important change you

can make is TIME. To manage time well you

don’t need more land, and you don’t need fewer

animals!!

- During the growing season, give plants, espe-
cially grasses, enough time to grow back
after animals bite them off, and the land
may improve quickly.

- During the dry season you manage time so
your animals don’t eat the best forage at
the beginning and starve at the end.

You manage time by:

- Putting animals together in large herds that
stay together while they graze.

- Moving the herds from one grazing area to
another - at least 10 areas but 100 or more,
if you can.

For the growing season the key principle is:

Fewer herds and more
grazing areas mean more time
for plants to grow.

Even a big herd that does not stay long
in one place cannot bite off new leaves while
they are growing back.

The herd should move from one grazing
area to another, and it should not come back to
the same place before the plants are ready to be
grazed again.



These drawings show how more grazing areas make more time for plants to grow back.

Ten cows on the veld for six weeks will overgraze many plants as they look for the fresh new leaves
that grow back on the plants they have bitten before. Other plants are over-rested.

Ten cows in the same veld divided into two grazing areas still eat the same amount of grass, but all

plants now have at least three weeks of TIME to grow back. 25



The same ten cows still eat the same amount of grass in six weeks , but now all the plants have
at least five weeks to grow back.

If a herder moves his animals every day for 42 days, plants have 41 days to grow back.

The more grazing areas, the better. It is When plants are growing quickly (2 cm/
difficult to stop overgrazing with less than 10.  day) a herd should move at least every three or
With only five or six areas, animals must stay a  four days. But, this quick-growing grass might

long time in each one or they will come back be ready to graze again in 30 days or even less.

too soon. But, when plants are growing fast, When plants grow slowly, a herd may stay in
76 many will get bitten twice before the herd one place much longer, and the longer they stay

moves. in each area, the more time each area will have

before they come back.



During the non-growing season the key
principle is:

Manage time and grazing
areas to make sure your ani-
mals eat well.

In each grazing area the animals will eat a
mixture of rich and poor plants.

As the herd moves through the grazing areas,
you can easily tell how much forage they
have eaten and how much they have left
for the rest of the season.

Even at the end of the season each new grazing
area should have almost the same mixture
of rich and poor plants that it did at the
beginning.
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These drawings show how animals graze. if they are scattered across the land.
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Next they will choose plants that are not so good, because they contain less of what the animals
need to remain healthy.

78

At the end of the season only the least nutritious plants will be left, and during the season it is very
difficult to see how much forage they really have eaten until it is all gone.



the same food when land is divided into grazing areas.

how how stock eats

These drawings s

taking what they need to balance their diets. Old

>

In each area they eat both rich and poor plants

Grass is likely to be trampled down in place.

Very soon, you can see if the food will last until the end of the season.
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Even at the end, the animals still will have both rich and poor plants.



Animal Impact

Often succession will not go forward, even
after overgrazing has stopped, because too much
rest is causing the problem. If the animals are
always calm when they visit a grazing area the
“tool” is partial rest. All the rest of the year the
“tool” is total rest.

A big herd that moves often, gives the land
more animal impact than many small herds
scattered over the land, but you can do more.

Bad patches of bare ground, capped soil, over-
rested plants, weeds and bushes, or erosion may
need more trampling. When you move the herd
to water or from kraals to the grazing area, you
can often plan to give animal impact to these
special places.

Feeding maize husks, millet stalks, or salt
in these places will also give them more animal
impact.




Water

If you can manage your stock in alarge and
very dense herd that gives plants and soil alot of
animal impact, and if youmove them overalarge
area so plants and soil get a lot of time to recover
before the herd comes back, you will have the
bestland.

Often, however, water problems make this
extremely difficult. Alarge herddrinksalot.
Also, they have to all drink at the same time, if
you want to keep them together. If you are
planning anew water or borehole or asking a
governmentagency to constructone, you should
think hard about where to putit, the storage tanks
and drinking troughs required, and who will
manage maintenance and use.

Forbigherds, especially in an area used by
other villages, nomads, and wildlife, putting anew
water pointright nextto your village may be a
badidea. Plan carefully with all the people who
willuseit, including your neighbors and any
groups who use the area seasonally. A thoughtful
plan also helps win support for the project.

Usually, however, youwill havetodo the
best you can with what you have. It won’tbe
perfect,and it willmean organizing PEOPLE.
Every caseis different, but here are some com-
monones.

Problem: Many small springs and wells.

Solutions: Small herds are watered daily by
owners, then combined in one herd for the day’s
grazing.

Storage tanks are dug by each water point (can
be lined with cheap plastic sheet) and teams
draw water in advance according to a schedule.

Problem: Big central water source where herds
often wait for hours for their turn to drink.

Solutions: Schedule arrival times to eliminate
waiting.

Problem: A lake or river bank turns to stinking
desert because many herds crowd into it and
stand for long periods.

Solution: Schedule big herds to arrive at differ-
ent times and limit access with fencing.

(Change this as needed to control animal impact
and overgrazing and rest to areas where your
holistic goal calls for brush and trees.
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Aide Memoire for a Simple Grazing Plan

Inholistic management you make aplan,
evaluate your progress as you carry itout, and
correct the plan as soon as you see it going wrong.
Youusually plan grazing twice a year - once for the
growing season, and again for the non-growing
season. In the first plan you want the land to
produce as much forage as possible. In the non-
growing season plan you try to make your forage
lastuntilnew growth starts. Youmake this second
plan atthe beginning of the non-growing season.

The planning canbe very simple. You wantto
have your animals together in one herd if possible
and move them from one grazing area to another.
The grazing areas donotneed fences, if herders
agree on the boundaries, and they are well marked
for others who may use the area. The time animals
spend in each area will depend on the richness of
the forage, the number of areas, and the rate of
growth. Youcanalso plan to create animal impact
inkey places by using salt, supplemental feed or
herding.

The Growing Season

You will manage the land, the animal, and wildlife
sothat:

- The veld grows as much forage as possible
every year.

- Care of livestock, crops, and other activities
all fit together

- Youmove toward your holistic goal.

- The plan passes the seven tests.

Step I - Make a map of the “Whole”

Youmay make this map in the sand as a
group, but you must also make a copy on paper. It
should show details like kraals, water points,
houses, and landmarks. It should be close toreal
scale. Areas that are big should be big. Areas that
are small should be small.

Printed maps and aerial photographs are
helpfulifthe scaleislarge. Youcancoverthem
with plastic and draw on the plastic with felt pens.
Itis best to plan with special felt pens that you can
erase.

The map should show everything thatis
important for management

Kraals

Dips

Water points

Crop fields and gardens

Vlei, bush, fallow land, forest, etc.

Poison plant danger

Special plant communities (medicines,
thatch, etc.)

Problem areas (floods, insects, fires, etc.)

Driveways and roads.



Step II - Decide the grazing areas

Divide the land into grazing areas and mark
them on the map. Make as many as you can, but
try to have atleast ten. For each grazing area think
about:

- Water

- How animals will go there and come back

- Where animals will stay at night

- Care (Young animals, milking, breeding, etc.)
- Special problems (nearby crops, land argu-
ments, flooding, etc.)

- How to mark the boundaries.

Give each area aname or number so you can
discussitwith others. This step will need a great
deal of thought and discussion. There are literally
hundreds of possibilities for any situation. Most of
them will notlook at all like the drawing on the page
81. Grazing areas (paddocks) may fan out from
central kraals or water points like the spokes of a
wheel. Youmay have corridors forrapid move-
ment of stock to water between crop fields. You
may build new kraals far from settlements. Con-
siderall possibilities. Butremember:

Fences may be useful to protect crops and
save labour costs in countries like the USA where
herders are difficult to find, but they are expensive,
your neighbors probably won't like them and may
steal the wire, and you can'tchange them easily
when youchange your plans. Butmostofall, you
would have tobuild a great many to handle animals
as well as a few good herders can.

Example:

Youhave marked out 20 grazing areas
(paddocks) with 20 approaches to water and
kraals, but while your herders use each paddock
they graze adifferent small piece of land each day.
If they do this for ten days in each paddock, they
will graze 200 places for one day each, and plants

willhave 199 days torecover. This should give
goodresults on yourland and good feed for your
animals.

Step III - Decide recovery periods

A plant needs time to grow back after an
animal bites it. In brittle areas where the rainis
often poor it may need 150 days or more. In many
non-brittle areas and whenrainfall is good, it may
need only 20 - 40 days. Inirrigated pastures
maybe 15 - 30. A drought of course changes

everything.

This aide-memoire is based on arecovery
time of 90 days. Thatis safe for most places, but
you must make your own judgement. During
times when plants are growing very fast (more than
2 cmaday that you actually measure) you may
shorten the recovery time to as little as 30 days.

Ifyouhaveten grazing areas, and your herd
stays 10 daysineach one, thenall will have 90 days
recovery time, and the whole cycle takes 100 days.
If youhave more than 10 grazing areas, you get
evenmorerecovery time and shorter grazing times.
Foryourfirst plan, itis usually safe touse a 100-
day cycle, butif you want more than 90 days
recovery, use alongercycle.
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Step IV - Decide grazing times

Collect pebbles or markers for the daysin the
cycle (100 fora 100-day cycle) and distribute them
among the grazing areas on the map. Give more to
the areas thatarericher or bigger. Give less to
poorer areas. If one promises twice as much
forage as anotherit will get twice as many days
(pebbles) of grazing.

Step V - Plan the grazing

Youneed yourmap and a “timeline”. The
time line can be drawn in the sand, on paper, or on
achalk board. Itis aline marked off in days like a
tape measure.

The map on page 81 is surrounded by a time
line that shows a growing season that goes from
October 1 to the middle of March, about 165 days.

Mark on the line the days that the herd will
spendin each grazing area. From the pebbles you
know how many days the herd should stay in each
area when growthis slow. Identify the areas along
the line so people can see on the map where the
herd will be oneach day. Youmay use symbols of
some kind or push sticks into the sand. If youuse
paper do not use permanent pens or markers,
because there will be a lot of discussion about this
and you will make many changes.

- Is a grazing area really free?

- Do you want the herd in a certain area at a
certain time?

- Where do you need to keep forage for the non-
growing season? (You will want to give that
plenty of time to grow back.)

- Can you avoid starting in an area that you
grazed at the end of the last growing season?

Check all therecovery periods on the time
line. Are they all close to 90 days? Probably some

areas are grazed once and others twice. If you
drew this line in the sand, copy it on paper and put
itonacalendar.

Step VI - Following the plan

Dividing up the grazing times among several
grazing areas will help stop overgrazing, but skillful
herders who move their herd day by day (oreven
hour by hour) through each area will help the land
very much more.

Intheillustration there are only 15 main
grazing areas, butin practice there may be 100 or
moreif herders keep their animals together and
move them day by day.

By far the best plan is to move one herd to
new ground every day like the illustration shows,
but very often life is much more complicated.
Maybe there are nomads that come through the
area. Maybe there is one herd of goats and sheep
and another of milking cattle. Maybe some families
refuse at first to put their livestock into the commu-
nity herd, but they share the holistic goal. With
good herders these herds can stay separate but all
gointo the same grazing area according to the
grazingplan.

Alwaysbe flexible and aware of reality. No
planwill be perfect. Atthe beginning, many places
may continue to degrade - water points and drive-
ways forexample. While youlook for solutions,
you can accept this if most of the land isimproving
toward your holistic goal. However, you must act
tochange the plan whenever your observations and
common sense justify it.
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- Watch how fast plants grow after they are
bitten. Perennial plants are most important.
Put a stick in the ground beside grazed plants
and look at them every day.

- The most dangerous mistake is to come back
to a grazing area too soon. Especially in
drought, the animals themselves will push their
own herders to move quickly to new areas. In
fact they must move slower! You can only give
plants more recovery time by staying longer in
each area.

- Also dangerous is staying too long in a graz-
ing area when plants are growing fast. Plants
will bite new leaves before the plants have

recovered. This can happen when there are only
a few grazing areas and you do not change the
plan when plants grow fast. It is not a problem

if you have more than 30 grazing areas or
herders who move often.

- If you don’t know if plants are growing fast,
follow the plan for slow growth (150 days
recovery or more).

- Don’t forget animal impact. The grazing plan
will stop overgrazing, but often most of your
problems come from rest and partial rest of soil.
If animals only visit an area three times a year
and are always calm and slow, the land will get
three short periods of partial rest and most of
the time total rest. Use salt, extra feed, or
herding as often as you can to make real animal
impact wherever you need it most.




Step VII - The number of animals

Exceptintime of extreme drought, very few
animals starve during the growing season, so the
number of animalsis usually nota problem then.
Withagood grazing plan you can feed many more
animals than you did before, and you are now using
them as atool toreach yourholistic goal. With
more animals you can create more animal impact.

Nevertheless, if yourlivestock finish all the
green food and begin picking up litter well before
they are supposed to move to the next grazing
area,youmayhave toomany animals. Think
before you sell any, however. Is the grazing area
too small? Can you change the plan? Can you
combine several herds together so you use more
grazingareas?

The Non-Growing Season

Key Principles

- Plants don’t stop growing at the same time.
Perennial plants and the plants in vleis and wet
places may keep growing after annual plants
are already brown. Overgrazing is still a danger
for these plants.

- Overgrazing is not a danger where plants have
truly stopped growing, but management of time
is still important for crop fields, wildlife, water
resources, etc.

- As in the growing season, it is best to plan as
many grazing areas as possible. Management is
simpler if you keep the animals in a single herd,
but you have more flexibility than during the
growing season.

- Normally you plan for your animals to move
through all your grazing areas only once.
Otherwise, they will take the best forage from
all of them early in the season and leave nothing
for the end.

- Always plan a “time reserve”. That means,
you plan for the months until growth should
start plus extra time in case it doesn’t.

- If you plan to put the animals on crop fields be
sure that a dense herd never stays in one place
more than one or two days. Keeping many
animals on the field for a long time will pack the
soil.
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Step I - Make a map of the “Whole”

You may use the same map as before, but
think aboutdifferences.

- Water points that dry up.

- Land traditionally used only in the non-grow-
ing season.

- Crop lands that are now open for animals.

Step II - Decide your grazing areas

Youmay need to change your grazing areas.
Putas many on your map as you can. Again, the
best planisto have herders that move a single herd
day by day. But, grazing areas on amap will help
you make a plan thatfits your holistic goal. Also
people can discuss the plan better when they can
see a map.

When you decide on grazing areas, think about:

- Crop fields

- Water

- Fire, theft, wild animals, neighboring herds,
etc.

- Areas already grazed at the end of the growing
season.

Step III- Decide the length of the plan

Y ou should plan for the time until you hope
growth starts p/us extra time in case it starts late.

Example:

Your plan starts in mid March, and you expect
rain October 1 (200 days), but sometimes nothing
grows before November 1. So you plan for 230
days.

Step IV - Decide how many days of
forage each area must give

Gather stones or markers for the days in the
plan (230in the example), and distribute them
among the grazing areas on the map according to
the value of each one. Givetherichest areas more,
and the poorest areas less.

Younow know how many days each area
mustfeed your animals, so they will live until
growth starts again. Youdon’tknow yetifthe
forageisreally there, but you will soon find out.

Step V - Plan your grazing

Youneed yourmap and a “timeline”. The
time line can be a line in the sand or on paper or on
achalk board. Mark the line like a measuring tape
with the daysin your plan.

Now, mark along the line the time you will
spendin each grazing area. The stones tell you how
many days you can spend in each area. Put sticks
inthe sand or draw symbols to show which grazing
areas are marked.

Normally aherd should go through all the
grazing areas once before new growth starts. For
each grazing area save enough stones so your
animals can go through them all a second time if
growth starts late.

In practice, every plan will be different. If
your herders can move all the animals day by day,
they can graze the land in hundreds of different
ways. However, they must be able to remember
where they have been. Then they can always see
how much land remains for the rest of the season.
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Step VI - Use the plan to foretell the
future

During the growing season, animals almost
never starve. Hunger comes in the last months of
the non-growing season. When you know that your
forage will be gone two months before rains come
youcan:

- Make plans to take your herds to better land.
- Buy feed while the price is low.
- Sell animals while the price is still high.

By following your plan, you will quickly see
how long your forage will last.

- Start in one of the smallest grazing areas in
your plan.

- If your animals eat all the grass before you
plan to move them, you should worry about
problems later. (Animals should not have to eat
all the litter off the ground.)

- If the same thing happens in the second and
third grazing area, you can probably figure out
exactly when you will finish all of them.

- On the other hand, if your herd stays in the
first grazing areas for all the days in the plan
and still leaves something, you can be sure that
all will go well until the end of the season.

Example:

Youhave 15 grazing areas for 230 days from
mid March to November. Your plan shows eight
days for the first grazing area, but the feed is gone
aftersix. Thishappens againinthe second grazing
area. Ifthathappensinall grazing areas, you have
forage for only 3/4 of your 230 days. It will be
finished by the end of August, butyouhave over
four months to prepare.

On the other hand, suppose the rainy season
was poor. Everyoneis panicking, but you have
been through the first two or three grazing areas in
your plan without any trouble. You will be happy
toknow thatyour animals willin factsurvive.




