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“It asks for a lot of courage and insight to review agriculture without prejudices in the light of a
holistic ecological and sustainable strategy, in which the farmer can do his primary job: produce
enough safe and vital food as a manager of the natral potential.”

This is a quote by Johan D’Hulster hereafter irstboncise publication. From this point of view and
starting from his experience as a organic farmentrete this booklet about conservation agriculture.
Technically spoken conservation agriculture is thiegrated approach of minimal tillage, rotation of
crops and permanent ground cover. But most of athgervation agriculture is a vision of agriculture
that offers building stones for the renewal of agtilture whilst maintaining its basis.

Johan intertwines his technical knowledge of agticue with an overall vision of the position farmm
occupies in society. He explains meticulously whastainability in farming is all about. He examines
the current options a farmer has in the technicaidamechanical area and describes how farmers can
deal with climate change and biodiversity.

Furthermore Johan writes about agriculture as aiaazarrier all over the world. He situates the farin
its surroundings and emphasises the relation betwdeem as a part of a sustainable overall stratedy.
is a story that combines Johan’s many years’ stagdixperience with Belgian soil with his enriching
visits to India and to the project ‘The Lost Gardeof Khauraho' that he supports.

What has all this to do with Vredeseilanden?

Both in the North and in the South Vredeseilandermpports farmer families and their organisations in
the knowledge that agriculture is vital for a susteable social development. Moreover agricultureypla
central role in surpassing the challenges the wartimmunity faces: overcoming the food crises, main-
taining biodiversity, climate change, ...

Over the past years the conviction grew that we éaw deal our agriculture in a different way if we
want it to fulfil all its functions. But the gap ofknowledge between theory and practice remainsdarg
How to realise this reversal in the field? Thatvigy it is an honour for us to be able to share théxpla-
nation with you. No one but a farmer is more suitatto tell us this story.

Luuk Zonneveld
Director Vredeseilanden
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Agriculture and food production count amongst the ddest activities of mankind. As a vector of
civilization, they contain since times of yore the transmitted tradition, knowledge, wisdom, and,
above all, the daily skills of the farmers around the globe. Although the agricultural knowledge
paradigms are grounded in the natural situation andimitations of soil, landscape, water supply,
etc. — and they are consequently not very keen onlgange - they have been subject to a continuous
series of radical changes during the last decades.

The scientific dissection of living nature has in#nced almost all aspects of agriculture. It hasadted
an impressive growth of the possibilities for mas®d production on a global scale, but it has eqlyal
caused a tremendous disruption as a result of tvemmse and the limitless consumption of our ecologi
cal planetary resources.

2010 AD, we are forced to recognise that the globlahllenges to secure our essential life conditions
(such as healthy food and drinking water) for eveng of us are gigantic. Increasing climate change,
desertification, soil erosion, chemical pollutiomd related problems demand our urgent attention and
creative new approach.

Agriculture is caught in a complex paradox. Thehteical knowledge and possibilities to provide endug
food for mankind have been developed in an almasitless way, but the structural famine in large
parts of the world is increasing. Strangely enoudgiigse who constitute the very basis of this produc
tion process (the farmers), are most severely hjitibvisibility, famine and powerlessness. Considere
from this angle, it seems that modern agriculturersetimes counteracts its own objectives.

It asks for a lot of courage and insight to revieagriculture without prejudices in the light of a Histic
ecological and sustainable strategy, in which therier can do his primary job: produce enough safe
and vital food as a manager of the natural potentia

For this, living heritage and tradition are extrefdyeimportant as well as rich resources that are eon
tained in every action of a farmer’s hand, in theltective memory and in the praxis of the living eag-
ian classes. We have to treasure this wealth, netarelict of ancient times, but as a lasting apjmie-
tion for agriculture as an integral part of our timand society. This wealth is the basis for a futun
which sustainable food production is secured, than& the experience and biodiversity it has created
and that has been passed on to us as a living hagie by generations of farmers.

Moreover, the present-day needs demand that we nsaked use of the scientific and modern insights,
even though they have had predominantly dire consstces. However, negative experiences can also
be turned into new cohesions. Thus, the new (andla same time the old) task for agriculture is to
respect the cohesion of the ecological capacitysoiil, landscape, water, vegetal and animal biodiver
sity, man and technique.

This study wants to offer the materials to help &griture innovate in such a way that its very fouad
tion is preserved. One could see this as the essg#mheaning of ‘conservation agriculture’.
Furthermore, conservation agriculture is also treame for an integrated approach with a minimal culti
vation of the soil, crop rotation and permanent $@iover. Such approach contains an important poten-
tial for all kinds of agricultural systems, smalhd big alike, to create a surplus value, both inqatuc-

tion and in sustainable ecology. It guarantees tiasic conditions for the creation and developmerit o
healthy farm organisms. This process asks for lraddrchoices and for a critical social tackling oblp

icy, production and consumption behaviour. Worldeyidonservation agriculture is growing in popular-
ity. Moreover, in the demanding climate condition§the southern hemisphere, it is clearly a must,
because here the agricultural techniques are puthia service of the ecological cohesion.

India has shown the world many centuries of richdageep insights. Also in the field of agriculture,
India can boast an immense rich know-how in the tleg handling of the natural resources and the
limitless biodiversity. Let us try not to loose thiwealth, but to revalidate it and to enlarge it ahe
service of a still increasing population, using atlodern scientific knowledge. Today, the best gudes
for the future of a plentiful India is a wise andespectful choice for the natural soil fertility aa pre-
cious gem, recognized and utilized for ages.



60% of the Indian population is more or less depemt on
agriculture as the source of livingToday, this is an immense
group of 700 million farmers. The eyes of the wdddk at
India’s spectacular growth in industry and serviclst let's
agree: the importance of agriculture for Indian sety can-
not be overestimated.

It seems logical to say that a society can only ddep its
industry and tertiary sector when it has a solidrégultural

fundament as a primary sector. Everyone needs @ade

healthy food, drinking water and clean air to bréwt on a i
daily basis. In a soundly developed social modeipegh Aggg:::sure
socio-economic appreciation has to go to the agaari society
classes. These classes are the guards and manafirs

biggest part of the open space and they fulfil oprimary

necessities of life.

Tertiary
sector

Industry

The presence of farmers in a nation has everythimgo with the quality of life in the countrysidewith
the quality of the food, and with the need for anficient use of energy, water and soil. A good salkci
development policy has to invest a priori in thezei and the quality of its agrarian classes.

Sadly enough, we see in almost all continents tlla¢ survival of the agrarian business as well as th
countryside are endangered by increasing envirortalggroblems, migration from the countryside and
the explosive growth of cities. The integrity of éal, the craftsmanship of the farmer as well as nafs
ecological cohesion are at stake.

On the one hand farmers are trapped in a strugglegutonomy and freedom; on the other hand they
are victim of multiple ways of dependency, expladiten and exclusion. This struggle has always existe
but today, under the pretext of progress, it haski@an many hidden faces.

For a good comprehension of agriculture, it is nesary to define its laws in contrast to the laws of
industry.

Agriculture has always worked with the living nagusince the times of yore, agriculture is the civa-

tor and caretaker of life and fertility on earth.his life is mostly characterised in the large disd#y it
shows. Living nature knows no standard productte Is rhythm and continuous development.
Agriculture is an adding, replenishing economytakes, makes, uses and gives back. It is the manage
ment of the earth as a source of fertility, whereve and affection are given back in proportion tdat
was taken.

Some agricultural fields have been used continupsghce four or five thousand years. Thanks to good
maintenance, these fields continue to give a highoguce for their users.

In most cases, industrial production stands for edvily mechanised and more and more automated
handling of (mostly dead) materials resulting instandardized, uniform product with a fixed, pre-
defined quality. This allows a relatively low prisetting for a relatively high-grade product, undeon-
ditions of availability of homogeneous, uniform neatals. Industry mostly lasts only for a limitedrtie
period; it is an extractive, exhausting activityt kakes, makes, uses, and discards. It mostly eeslv
from exhaustion to pollution.

! http://india.gov.in/sectors/agriculture/index.php



One of the most essential differences between fasyand factory workers or managers is the fact that
farmers do not go to their job — they live thereaFms are living places as well as working placésneT
and time again, experience proves that the motivatiof a farm labourer is not sufficient to farm.

The motives of agriculture are fundamentally diéfiet from the motives of industry. It is importantd
be aware of this.

During the past hundred years we have seen thetgigf industrial laws on agriculture, e.g. stan-
dardisation, dead mineral manure, chemical deplaytne. Very often this has been destructive and
disruptive to life. This does not exclude the fatttat productivity, efficiency and mechanisation are
necessary tools to get a reasonable living fromiegiture.

But it is essential that agriculture remains the gtd of the life processes, to guarantee the futuré
our children and grandchildren.

Sustainable agriculture is an agriculture that lasthat respects the living entity with which it wiks.

It is an agriculture that manages its most importaoapital, the living nature, in a sound way and
hence remains profitable in the long run.

The farmer in the sustainable agriculture worksifra vision on the soil, plant, animal and man; avi
sion on life and death; a vision on plant selectipmanuring, commerce, and often even a spiritually
enlarged vision on his/her own existence and enwinzent.

This is why a healthy, sustainable agriculture tedways been on all continents the basis for a susta
able, flourishing society.

The Food and Agricultural Organisation of the UNGJ; defines sustainable agriculture and landscape
development in the following way:

“Sustainable development is the management anco@t®n of the natural resource base and
the orientation of technological and institutiorddange in such a manner as to ensure the attain-
ment and continued satisfaction of human needgirfesent and future generations. Such sustain-
able development (in the agriculture, forestry &sleries sectors) conserves land, water, plant
and animal genetic resources, is environmentatiydegrading, technically appropriate, economi-
cally viable and socially acceptatie”

2 http:/iwww.fao.org/docrep/W7541E/w7541e04.htm
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By the nature of his job, every farmer needs torledo handle and to keenly observe the materialslan
powers that circulate on his farm. A handful of koan be seen as a material, because it contains ob
servable qualities like weight, density and colo@ut, there is a lot more. In the combined actioneb
tween that soil and a rooting plant, powers exigtat are more difficult to define and that are more
derived from their results, e.g. the sprouting ofseries of different leaf forms on a stem.

In the biosphere of the earth, growth only comeganbeing through processes of interacting materials
and powers in a defined area. This area is rougtiyated in-between the root system under the sur-
face of the earth and the crowns of the trees abdhe surface. For a better understanding, we hawve t
change our perspective and see the earth as a gdlarith an important paper-thin layer of the earth
crust in which new substances originate (e.g. huniushe soil, proteins in a plant) as a result oftte
transforming energy of sun, light, warmth, rhythratc.

Let's have a look at a few examples from the cyslirld of materials and powers to see the livingate
ity of agriculture in a fresh way.

It is a pity that we do not look more often at theoot system of a plant, and that we cannot see what
happens under the surface of the earth. It is mditaas how intensively a plant can root. In princip)
there are only two types of roots: the tap root thaometimes thickens into a tuber, and the side tso
that can develop into a widely ramified root systein both cases, the nature and the intensity of ¢
connection with the soil determines what happenstire formation of the plant above the surface. In
general, the more intensely a plant is connectedwsoil life, the more vigorous it is. The conditio

for this not only lies in the plant, but as much itthe nature of soil life, micro-organisms, oxygehnu-
mus, structure etc. These soil conditions will baleorated below.
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In the green leaf of the plant, sunlight transfornthe carbon dioxide (CO2) in the air and the water
from the soil into sugar and amylum. These subsetjyéransform into proteins and many other nutri-
ents and enzymes. This photosynthesis in the chbdrg! is the primary process for the creation of al
organic substances on earth. This is the originrfrevhich roots, flowers and fruit/seeds are fed.

The rhythms of light and temperature are activeeatery facet of this transformation process. It it
portant to realise that the essential creation ofumus in the soil, as a stable form of organic sudste,
is a consequence of the creation of chlorophyllth@ut chlorophyll, there can be no creation of soil
fertility.

In the formation of fruits and seed, the qualitatessubstances increase in proportion to the formatio

of root and leaves. Colourings and flavourings areated; the oils and fats that only appear in thart

of the plant have the highest energy of all part$ the plant.

However, fruits and seed also contain the ultimatéormation that is a representation of the primary
prototype of the plant. As a result, from this repgentation, a new cycle can start in the formatiarf a
plant towards a defined plant image. From the sedd Neem tree, only a Neem tree can grow, never a
Banyan tree.

New science (research in the bio-phygjdeaches us that every living cell in a growingqaress retains
and stores information and expresses it in a centdiegree of order. In a plant cell, this informatio
can, for example, be its fertilisation, the origiof the seed breeding, the weather conditions, arftet
vision of the farmer. From the experience of itfelicycle, a plant can show the stored informatiama
better or lesser order or in a consistent vital engg. New scientific methods are being developedttha
will be able to show this process.

Chroma grass sillage German farmer

Fruits and seeds are also the synthesis of the eyaf materials and powers that lead to the fulfiémt

of a complete cycle in the plant. And even when theed is stored on the plant in preparation of retu
to the earth, even in this state of apparent ress movement of powers is at work. Therefore, seeasis d
serve the highest attention and respect and who teetto answer for this than the farmer who has care
fully assisted the plant cycle?

3 www.lifescientists.de
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Carbon plays a key role in the soil processes tietermine the general soil fertility. Carbon is thmeain
element in organic material, which can be distingbid in fresh organic material and effective organi
material. Fresh organic material (in the form obgrrests, leaves, kitchen waste) primarily deliveis
rectly available minerals to soil and plant. Effaa organic material is the result of a transfornia
process in the soil, in which organic material as ‘@ld power” slowly becomes available to the plant
which takes time (e.g. one year).

Thanks to sunlight, chlorophyll is created from th&mospheric carbon dioxide (CO2) and water. The
nutrients that are made by this photosynthesis semman and animal. The crop rests and animal manure
are mostly for the benefit of the soil, where it idegraded again to carbon. Part of this carbon isred
(temporarily) in the soil. Humus balance is a gowdiicator for the amount of carbon stored in the ko
This is the balance between humus composition anthtis decomposition.

Humus composition is mostly driven by local envirental factors such as temperature, rainfall, soil
texture. Also the knowledge of the farmer playsiamportant role. The quantity and quality of the car

bon input via manure, green manure and plant restsd the way in which it is done, are important
factors to achieve a stable humus composition.

Humus composition is a slow process of many yeahsch asks for a long-term strategy. Sadly, humus
decomposition on the contrary can occur very qujickl

An intensive crop strategy, with intensive soil ¢wlation and exhausting monocultures, cause the de-
composition of humus, with a major loss of carbarta the atmosphere.

This humus balance is an important element in thebdte on the question whether agriculture has a
positive or negative contribution in global climatehange. It seems that agriculture is responsibte f
10 to 12% of the emission of the greenhouse gadsiexluding CO2, mostly from cattle, deforestation
and decreasing humus storage in the soil.

Knowing that good soil management with a positiverhus balance creates a storage capacity of 1 to 2
ton C/halyear (which could offer a real contributicto a solution for the climate problems); the impo
tance of soll fertility management becomes crystédar.

“www.ipcc.ch/publications_and_data/publications_gpdourth_assessment_report_wg3_report
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A remarkable example of the sustainable importaoicearbon in the soil is the ‘Terra Preta de Indio’
soils in South-America These carbon-rich soils were probably createdheyPre-Columbian Indians in
a period of some thousands of years and have sheerg high fertility till today. These black soilare
the result of ‘slash-and-char’ systems, in contrastslash-and-burn’. In these systems, carbonigadd
not burnt) organic material is added to the soilesulting in high humus stability till a great deptiil to
2 m). Carbonised (or charred) organic material kasy many small pores (see e.g. a carbon filter),
which creates an enormous surface in which wateil, I§e and nutrients can be held with minimum
loss. Hence, the soil productivity increases.

The carbon balance is closely related to the niteagbalance. Nitrogen, originating from the air, ane

of the most important nutrients that circulate beten the leafy area and the humus-containing soil
underneath it. The supply and absorbency of nitmgee of great importance for an economically viabl
agriculture. Nitrogen guarantees volume and grovititrogen can, so to say, blow up a plant. Remem-
ber the explosive force of nitrogen bombs in thegpavorld wars.

Now, it comes to how a farmer views this nitrogen.

If you view nitrogen as a mineral nutrient, to bedaded directly to the plant in the form of salts tha
can be quickly absorbed, a plant barely needs toreect with the soil. Under such conditions, a plant
does not need a strongly developed root systemwill be watery, energetically weak and sensitive to
affliction by fungi, insects and diseases.

However, if you consider nitrogen as a nutrient tha part of a life process, the aim will be to fekthe
soil, rather than the plant. When the soil is entied with good quality organic material, a balancadd
healthy soil life develops, that in its activity fes up nitrogen for the plant. The plant then neetis
connect intensively with the soil by developing &eng root system, thereby guaranteeing a healthy
growth and immunity against parasites causing wesd

The switch from directly absorbable nitrogen (ddiél fertilizer) to the release of nitrogen fromail life
through an organic process takes some years to &fkect and requires an intelligent soil management

5 www.css.cornell.edu/faculty/lehmann/research/te¥sa0preta/terrapretamain.html
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The incredible complexity of the life forms, powexsd processes that occur in the upper layer of the
soil, is a field in science that is still very mucim development.

A handful of fertile soil contains more micro-orgams than people living on the earth. One soil bact
ria can in just one day produce 300 million of itort by splitting and multiplying. Talk about life!

A change occurs in the characteristics of the sailthe root zone of a plant, through —amongst otteer
micro-organisms’ activity, so that plants can admittrients. It is a process similar to the one thaic-
curs in the digestion organs of an animal.

The many nutrients (N, P205, K20...) and micro-notsi€Cu, Fe, B...) cannot be isolated, fragmented
and disconnected from the cycles of materials, possend life processes taking place under and on the
soil surface.

As long as the soil is fed with organic materialghcontains all the necessary elements thanks te th
nature of the cycle, and as long as the conditioase created for flourishing life cycles, there whle no
big shortage in nutrients and micro-nutrients. Wheail analysis shows that adaptation is needed in
certain circumstances (mostly in the case of a sfiibm conventional agriculture to organic agricul-
ture), this is always possible in a mineral form.

Minimal shortages of e.g. micro-nutrients in food a result of a one-sided approach to the soil
(overuse and exhaustion), show an enormous impacdthe health of men and animals.

Cycles of materials and powers are unthinkable eutithe earth’s vegetal cover. A barren soil withou
plants does not function as a living organism. Planvithout soil have no living capacity.

Plants are able to create an intermediary zone ledw the mineral earth crust on the one hand and the
light, sun-warmed air on the other. The life of pits, animals and men takes place in this intermegia
zone.

The sun is the source of warmth, light and energmat moves the carbon cycle via photosynthesis.
The conservation of food production, protection agst heat and coldness, mild climate, rain and rate
tion of water in the soil, timber for constructioror firewood, ... all these elements require a mindsét
considering the earth and its vegetal cover as\rnig, breathing organism.

As a bearer of culture, agriculture needs to be geated intimately with the region, the area and (thi
the type of landscape in which it works. It is imp@ant to keep this constantly in mind because it the
key for a sustainable farm management. Traditiod arherited property relations have always guaran-
teed continuity between types of soil, types of magement and types of humans. Generations of farm-
ers who have toiled on heavy, naturally fertile bare different from generations of farmers doiniget
same job on a light, poor soil. Their houses andnfis will also differ.

And equally, the environment, a result of age-longulding by nature and by the hand of men, is a

very determining factor of what is and what is npbssible in agriculture. Height, climate, sensitiyito
erosion, wind cover, mineral complexion of the sdflese are all qualities with inherent advantagaad
restrictions.
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Apart from the largely specific natural landscapdghe earth, such as the steppe, polar ice, rainést,
etc., it is my opinion that every type of agricultal landscape should have a certain mixture of &ire
wood land, grass land, fields and water.

Three questions determine a good relation betwegnaltural activity and its environment:

1. What does the surrounding landscape look likedéepth and in width? How does my activity
relate to it? How can | improve this interaction ian economically viable way?

2. What is the transport and market situation? Have they likely to develop? Is the technical
equipment of my farm in harmony with this situati@n

3. What and how much do | want to produce, and tbawcircle of people do | want to offer my
services?

The evolution of agriculture in the last century @ws two major deficiencies regarding these question
Firstly, many farms have grown through industriafien into independent, often inaccessible entities
with no connection to the environment. And secondfiie natural environment as an enveloping land-
scape organism has often disappeared.

Disturbed balances create diseases. Isolating oigras, by cutting them off from the sources that fee
life in a process of mutual stimulation, is askirfgr problems. Health can be restored when, withenn
vision, agricultural activity is re-integrated int$ broader environmental context and when this irde-
tion is maintained and improved.

The purpose of an intelligent farm organisationtésprovide a sufficient income and a meaningful em-
ployment, guaranteeing future production. Roughpeaking, the means to achieve these goals are:

1. the natural basis: soil, climate, water supply

2. the variable means of production, e.g. diversifplants and animals, but also the state and
technical level of buildings, machines and workingethods

3. the place in the market, the economic situation the short term and in the long term

4. the skills and training of the farmer and his amorkers

The art of a good farm organisation consists of &sling a balance on the farm level, in which all
available means support each other in a harmonimiationship. Financial and economic health of a
farm can never be achieved one-sidedly without aguntee for the soil fertility and, consequentlyof
the health of plants and animals.

That is why multi-sided and mixed farm types haverenpossibilities to realise this coherence.

The history of capital-intensive industrialised agulture with a one-sided focus on profit has leaol a
far-reaching specialisation and a disentanglemehat possible branches. The loss of coherence migh
be taken as one of the principal causes of the inmse disease pressure on the increasingly sensitive
crops and cattle. Sadly, the input of chemicals amde-sided breeding techniques are the so-called
“logical” answers to this problem.

The coherence between ecology and economy neeatsgatérm strategy.

Farm organisation in agriculture needs to startrfravithin and from the inherent nature of its actity.

It can grow in the most meaningful way from the pgae who are skilled and experienced in the agricul-
tural practice itself. But too often, farm organisian is an externally imposed theoretic approachrin

a governmental interference, or from market meckars. For example, western agriculture is so
trapped in an enormous jumble of regulations andrawlistration that farmers are obstructed to organ-
ise their farm in function of a qualitative managemt.
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Every farm has its own ecosystem. The more vahiedstystem and the bigger its diversity, the motte i
functions as an independent and self-sustainablganism. This organism is directed and formed by
man, and it develops a so-called “farm individugfitn the image of man.

For a farmer, the concern about the qualities, feand characteristics of his farm individuality cée
a guideline in the development of his farm.

Naturally, human social relations also play a rolée more the different organs are tuned to each
other, the more they support each other and the mmqowerful farm individuality becomes.

Such individuality does not have to be restricted just one farm. By intense, mutual collaboratiofi o
different farms, a bigger unity can develop withsibwn identity.

We have too long adhered to the idea that agricuitneeds to be standardized for the sake of effi-
ciency: everywhere the same buildings, the samealst#ee same breed of cows, and every farmer in the
world with the same cap on his head. But did it tlgabring us more efficiency in the long run? Nowa-
days, a new consciousness is growing that limitldssersification and individual character might e
more efficient way to manage the natural resources.
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Almost seven billion people are dependent on theddhat is produced on 11,5 % of the earth’s sur-
faceé. Only 3 % of this is naturally fertile It costs many years to build up soil fertilityand it can be
destroyed in only a few minutes. Fertile areas cprickly turn into barren plains through soil degrad
tion. President Franklin Roosevelt once said: “lretend, the history of every people is determineg b
the care it gives to its soil.” The decline of theulture on Easter Island seems to be caused bydte-
plete exhaustion of the rich available natural eogly; it can stand as a metaphor for the choices tha
the global population now needs to make.

Soil fertility is a subtle concept, that we can oplunderstand when we think in processes. In the sam
way as an organism continuously changes its malkgriand still conserves its form, so does the soil
contain at its best a certain quantity and qualitgf organic substance resulting from a series ofrnisa
formation processes.

Soil fertility is the search for a balance betweéme continuous input of organic material and its ne
tinuous degradation that causes an enlivenment bétsoil.

Soil fertility is a key notion in agriculture. A gorous, living soil that enables a good rooting afeed-
ing of the plants, is of primary importance for thdevelopment of stem, leaf, flowers, fruits and sise
The care for the soil is far more important thanrcective care for the plant.

Without being exhaustive, | sum up some supportingights that can help realise a better soil ferity
below.

Soil quality is determined by three physical chamatstics:
the soil texture, this is the quality of the soil o the basis of granular fractions, divided by size
in sand, loam and clay;
the soil structure, determined by the way separatal particles stick together in bigger aggre-
gates or crumbs. This determines the air-water haég
the soil profile is the development of the soil idepth. This profile can be more or less beneficial
for a deep rooting of the soil.

These physical characteristics are on their own safficient to guarantee the rendering of minerath
soil. It is only the organic substance that mobiks these inherently dead minerals to plant growghg.
by improving the soil structure.

A mostly sandy soil contains a lot of silicon atfénks to the size of the grains of sand, a lofight and
air. In a sandy soil, water sinks quickly. Theeraay in the soil, the more calcareous activigspnt.
Clay particles are very small, as a consequerlag sadl is often closed, wetter, with little aind more
difficult to cultivate.

Nothing is as important for a sustainable agricuktuas the humus supply and the life in the soil.&h
scientific knowledge on this subject is still in fudevelopment but it is becoming more and more dbv
ous that excellent care of soil life and humus igundamental condition for healthy and plentiful éxl
production.

Humus can be divided in stable and unstable humus.

Stable humus is the result of a long (counted in nyayears or even centuries) process of transfororati

6 www.faostat.fao.org
7 National Geographic September 2008
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of organic material by soil organisms. Stable hurguges the soil its brown colour. It is an importan
indicator for soil fertility. Sandy soils need aehst 2% humus, clay soils 4%.

Unstable humus is the organic substance (e.g. cregts, leaves, straw, weeds, manure, green manure
etc.) that is digested by soil organisms and madeadable as nutrients. Only a small fraction ofrig-
mains as stable humus.

Soil life consists of bacteria, fungi, earthwormsany soil insects, etc. Many millions of creatuiEn

live in a handful of soil. More than half of all ethly species are living below the surface.

A minimal condition for healthy plant growth is therease of the percentage of (stable) humus albove
critical level. The bigger the buffer we can craateimus supply, the fewer problems we will hatle w
deficiencies in plant feeding.

Not only a sufficient quantity of soil life and huwos, but also its genetic process and the conditions
which it takes place determine the health of an eystem.

Living organic substances in the soil not only stitate growth and production, but also the vital fde
ing quality. It is an established fact that plantsvhich are only fed in a sterile and mineral way (i
chemical fertilizers), grow up watery and lose theiability in the long run. The art is creating ag-
technical conditions in which the best possible dity of bacteria, fungi and diverse soil organisman
develop. Our culture completely ignores the paikatgly acquired fact that bacteria are creators of
life. A lot of sciences (e.g. modern medical sciefdook at bacteria as pathogenic and thus plead fo
maximal sterility. Such an approach leads to agitietal fields being disinfected with heavy chemisal
killing all ‘life’ and producing a sterile soil. Thleads almost immediately to a progressive denaiht
and deterioration of the soil.

It is wiser to choose for a maximum input of orgamctivity and to cherish its quality in order to
stimulate a maximal balance of soil life. In doirgp, inferior bacteria and fungi will have no chante
proliferate in the soil and will be suppressed hyperior bacteria and fungi. In this regard, the PH
value of the soil, the cultivation of the soil andhe climatic conditions are very influential.

Research on organic cultivation systems in Euegpghown that the bacteria percentage in the solil i
mostly sufficient, but that there is often a grdatk of fungus life, caused by e.g. intense cuitiveand
a lack of cellulose in the manure. Such a lackualitptive fungus life in the soil often causes duis
diseases in the plant, because of the broken balanc

It should be clear by now that the soil contains meellous cohesion processes and that modern science
is amassing more and more knowledge about it. H@mewe cannot restrict our attention to the upper
soil layer; we also have to look at the cohesiortiwihe broader ecological environment. Soil, aircan
water are inextricably related to each other, an@ whould approach them as parts of one unity.

good quality of drinking water is mostly guarantebg a good quality of the soil;

good water permeability of agricultural fields igp of a sustainable water management policy;

reducing air pollution guarantees a reduction ofilsacidification;

responding to the needs of the global climate changnd recognising the role of humus storage in the
soil as source and storage capacity of carbon diexi

The recovery of fungus life in the soil in greareas by use of fungus dominant compost tea (reldar
Dr. Elaine Inghafpshowed that the previously almost completelypgieared fish population in the local
river had recovered remarkably well

8 www.soilfoodweb.com



19

Every individual soil has a unique biodiversityatihg to the soil quality and the surface biodivetg of
the ecological environment. Standard methods totté soil are often carried out in a lab situation
and are therefore mostly inadequate in their obsafens. In general they measure more the mineral
composition of the soil than the living componenis it.

For the latter, one has to make observations in tiield. A simple profile pit of 50 cm depth is engin

to learn to look differently at the soil. Some pdis of attention are the colour, the smell, the roatg

and the porosity.
A good soil is evenly coloured, organic materiateg it a brown colour. Oxygen-rich soil has a
nice smell. On the contrary, blue or grey spotsmidb oxygen deficiency, which is often accom-
panied by rotting processes and an unhealthy smell.
Look at the intensity of the rooting, how deep theots go, whether there are thickened,
cracked or sick roots. Also look at the rooting patn: sometimes it is superficial, or sometimes
some areas are avoided. Active roots are freshlyeybld roots are corky and brown. When
roots are supported by the good mycorrhiza fungiil seems to stick to them. The pattern and
the intensity of the rooting is a good measure ftite accessibility of the soil.
Porosity refers to the presence of free space bemvthe soil particles for water and air, for
roots and soil fauna. In the upper soil, porosityar be recognised by the occurrence of crumbs,
cracks and small holes.

An important cause of soil degradation is the casdton and sludge by maladjusted mechanisatian. To
much cultivation, or cultivation in excessively gmtumstances, too heavy machines with excegséve t
pressure... also here, it is important to have theessary skills, know-how, and respect for thesodi-
tions.

Normally, before the start of a new crop, a fieldtilled with the purpose to plough the crop restnd
manure, to suppress weed and to aerate the soibuighing is the standard method, and it serves the
purpose very well. However, some disadvantages twebd considered. Ploughing causes a drastic
disturbance of the soil life (by turning the soil)Moreover, a ploughed field is very vulnerable to-e
sion. The organic material is brought to a deepayér, where it has no immediate use.

Nowadays, due to the dramatic soil fertility conidibh of most agricultural fields, there is a growing
interest in no-soil-turning tillage. It aims to aeate the soil structure without drastically disturbg the
soil life, and without bringing the organic materiaoo deep.

This approach asks for an adapted tillage machmestly with springy blades that reach deep enough
in the soil to split the soil layers in order to #w oxygen to activate the soil life. Furthermorecar-

tain adjustment of the soil structure is require@ trealise a good penetration of the aeration blades

In other words: a neglected soil will not be eastigrn open. It will require a lot of tractive powerA
loose sail, full of soil life, however is easy tallt

An additional problem in a no-soil-turning tillages the presence of crop rests and weed that remaiin
the surface and make the preparation of the soifto® sowing more difficult. Herbicides are most of-
ten used as a solution. But it is possible to dotWwout - it only requires a clever management of the
crop rotation and an inventive use of mechanicabts.

Research on no-soil-turning tillage mostly shopre@uction increase, a better soil aeration andosem
even release of nitrogen in the upper soil. Mordoveoils that are exposed to extreme climatalicon
tions, this creates a necessary buffer againsi@ros
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The purpose of manuring is not solely to procurdriants to crops, but also to maintain the soil fél-
ity on the long-term and to increase it where pobtg. Therefore a cyclical mechanism with cattle is
absolutely necessary. Agriculture without cattldhwievitably undermine sustainable soil fertilityThat
is why basic manuring needs to be done with orgasidmal manure.

Manuring the soil is a basically different visiohdn fertilising the plants. Sustainability asks ferpre-
dominant manuring of the soil. To manure the soithworganic material, preferably from animal origin
is to enliven the soil. It is to add humus-like matial, in a state of decay, to stimulate the presesoil
life.

For the development of its life, the vital vegetarowth really needs this stimulation of life arounits
root system. By doing so, the mineralization of timecessary nutrients through the transformation
process can take place: life in the plant is fedrtiugh life in the soil.

The contrary view, in its most extreme form, is fiseg the plant with chemical compounds under the
form of dead mineral salts (chemical fertilizer)isdolved in water, in a system where plants rootan
artificial substrate, e.g. rockwool. Depending omall-defined dose, high produces can be obtained,
but the important and often unasked question remsinvhat about the quality of life of those plants
and fruits? In a very short time such an intensicaltivation system leads to degenerated, infertéad
watery food quality.

In day-to-day agricultural practice, it has beenese that the regular use of chemical fertilizers as
source of manure leads to a watery plant growth andegradation of soil life.

Taste, storage life and sensitivity to crop disease highly determined by the quality of the manur
Origin, storage and processing of organic masmgaimportant keys in the construction of a healthy
clic system.

It is known that in former times ancient culturesiAsia (India, China, and Japan) were perfectly @ap
ble of feeding large populations with a careful grsive agriculture, embedded in a tradition of thou
sands of years. Descriptions by western agro-rebeas in the beginning of the 1900&xtensively
mention the prevailing composting process of organiaterial. City waste too became a valuable good
on the agrarian fields after the composting process

No matter how different the materials are at theast, or how different the qualities of organic waest

the rules of composting always remain the samehdlitgh these rules are simple, some insight and
experience is necessary.

The purpose is to arrive at an evenly dark browisedse-free, sweet-smelling, living humus substance
Therefore, a carefully mixed starting material amdpecific oxygen-rich transformation are needede T
ratio of leaves, straw, manure, reed, soil, siliegetable waste, weeds and all organic material tbah

be collected, can be expressed in a ratio of madkwith a rich carbon percentage (C) and material
with a rich nitrogen percentage (N); this is the N/ratio.

Depending on the nature and the quality of the dfiag material, this ratio can vary, but you will al
ways need a minimal part of nitrogen to be abletransform carbon (e.g. C/N 20/1). It is not immedi-
ately easy to measure, but a farmer can easily Ise® this ratio works.

The water-retaining capacity of the starting matardefines the success of the transformation; ineth
case of dry material, water needs to be added.

The mixture has to be airy, and during the compagtiprocess, it is better to turn it once to enablie
aerobic bacteria to do their work of decompositiand recomposition.

° King, F.H., D.Sc.(1911) Farmers of Forty Centufiesmanent Agriculture in China, Korea and Japan
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Oxygen, humidity level and C/N ratio are the imgont parameters that need a regular visual contrél o
the compost heap.

The composting of organic material on a heap camremar less be compared with what happens in the
digesting organ of an animal. It is the transformian of life powers, through the billion-fold actity of
micro-organisms that creates a new balance in life.

Composting is a decomposition process that creatéggher temperature in the heap, followed by a
process of recomposition and the production of newmus. When all conditions for an ideal situation
are fulfilled, it takes minimum two months, and maxum one year. It is preferable to use compost
that is not too old in order to profit from the redase of directly available nutrients.

Compost suits cultivation on a smaller scale whitve choice has been made for high quality fertilisa
tion. Agriculture on a larger scale will rather ng¢o rely on crop rotation and green manure to im-
prove the soll fertility.

Compost with a larger volume of carbon element (@8 hay, leaf, wood — soil nurturing) will deyeto
larger proportion of superior fungi, whereas cotwpitls a larger part of nitrogen elements, e.g. men
compost (plant nurturing) will be more bacteria dwant. Fruit crops ask for more fungi in the siéd, |
green crops ask for more bacterial activity.
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Animals close the cycle of materials on the farmhad/cattle eat and digest as fodder is partly reks=d
as manure. The manure is given to the field, whia@dm then again produce fodder.

animals

7N

fodder manure

g

This cycle of materials needs to be permeated fgydualities, as described above, and these create
surplus powers. The manure of animals can for exaggin quality through a composting process,
thereby increasing soil fertility and productivitgf a field, so that a larger variety of crops careleulti-
vated.

The more attention is given to the cohesion of thige qualities and their mutual interaction and rgz
rocity, the better the cycles can be closed on tfem’s level. Finally, this will lead to a healtHarm
quality and, in the best case, to specific farm iivituality.

soil

family / man

\ animals
fodder /7 \

cereals,
vegetables, manure/compost
fruit
< fertiity ¢

of soil

Scientific research shows a relation between thaliy of bacteria life in the digestive system of a
cow and the quality of bacteria life in the digeste system of the human gastrointestinal tract,
through the long trajectory from cow dung, to fielshanure, to soil life, to vegetables and grains as
they are finally used to feed mankind.
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A second cycle that can be closed on the levelloé farm is the seed cycle. The life cycle of a flan
goes successively through the phases of germinasiegd, root formation, leaf development, stem,
inflorescence and fruit/seed production.

We mostly only see a restricted development of phent, depending on what we consider as the crop,
e.g. root, leaf or fruit.

In the endeavour for seed autonomy (see below),tryeto breed a certain amount of plants (after se-
lection) into seed production, to maintain farm pper, local varieties. This closes the cycle in the
plant.

A healthy crop grows on a fertile soil. Every plaptecies deals differently with the soil: it takenore
or less nutrients, it leaves more or less root resand it roots intensively deep or only superfitia
Similarly every plant species feeds the soil lifed different way. Change, this is crop rotatiors hec-
essary. The mixed farm will of course offer bepesssibilities for a broad crop rotation than a siigly
specialised one.

It is important to think seriously about crop rot&n because many determining factors are at stake
and have to match on the level of the farm. Diffetecrops require different conditions of the soil,
manure, labour, mechanisation etc.

A broad crop rotation is preventive for a lot of Bdiseases, in the first place the nematodes. Nat
nematodes are bad, but the intensive mono-cultuhese provoked a real outburst of injurious nema-
tode infection (e.g. Thrichodorus, Pratylenchus)tiwsoil exhaustion as a result. Equally, some fuisg
diseases (e.g. Sclerotinia) are suppressed strobgla broad crop rotation with a big variety of qos.
Crop rotation also can be of great value for weeghgression. By alternating crops that have a great
weed suppressing capacity, the amount of labounfeed-sensitive crops can be sharply reduced.

It is advisable to be attentive to the different gsects of a plant (root, leaf, flower and fruit) whe
choosing the crops for a crop rotation plan, in adto avoid a one-sided exhaustion of the soil itsi
productive capacity.

As said before, green manure crops are the bestt@wachieve on a large scale what compost achieves
on a smaller scale. Green manure crops are sowmeiperiod between two main crops, in order to
work them through the soil superficially, or evea keave them on the surface to maintain the soirfe
tility or to increase it. This means, they are nair only partially harvested. For a targeted ferilng

result, the green manure crops are a very importpatt of crop rotation.

The advantages are:
supply of organic material
reduction of the washing out of minerals
suppression of weeds
rooting of the soil
reduction of erosion through ground cover
supply of nitrogen (when Leguminosae)

To make use of these advantages, equal care h&®tgiven to the green manure crops as is given to
the main crops. A failed green manure crop for eplcan produce a lot of weeds.

Amongst the green manure crops, the leguminosaevarg important because they are able to trans-
form the nitrogen that is abundant in the atmospterinto a form that can be taken up by the plant.
For this reason, they live in symbiosis with nitreg-fixing bacteria (Rhizobium bacteria) that live i
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the root zone of the leguminosae. This nitrogendikin the root nodes will be released for the susee
sive crop. Clover is a well-known example for aifegnosae green manure.

The provision of nitrogen for a plant - a necessatgment for volume and production - can thus hap-
pen in different ways: via the decomposition of humin the soil, via the decomposition of fresh or-
ganic materials, via chemical mineral nitrogen fézers, and via organic nitrogen fixations. Thiadt
method deserves great attention: leguminosae gremamure is a healthy and cost effective way to
guarantee the nitrogen provision for a plant. Thest of chemical fertilizers (which are very energy-
consuming in production) is related to the energyige, and will become ever more expensive.

Another important argument to revalidate the legurosae in agricultural systems is the sound concept
of protein self-sufficiency for man and animal. these times of globalisation, with its global mass
transports of protein sources (e.g. soya from Bljagnd the related disruptive consequences for the
environment, the revalidation of local protein saes is a must. Beans, peas, lentils, clover, atjueni-
nosae and traditional Indian main crops, containghi percentages of proteins and essential amino ac-
ids. Next to their high nutritional value, these phts also add nitrogen to the soil and help build a
justified soil fertility.

Conservation agriculture is an agrarian model thahs to couple a viable agricultural production tvit
a care for ecological sustainability. It focusesoamnd three main principles:

a minimal disturbance of the soil layers

a permanent ground cover with organic material

a well-thought-out crop rotation with a maximal usd# nitrogen-fixing plants

Although conservation agriculture is possible i @dimate zones of our planet, the best use is iropi-
cal and subtropical areas.

From these simple principles, a concept can be tped that is adapted for every agro-ecological re-
gion, for every size of farm and for every typefafming (manual, small scale or mechanised). More-
over, the traditional, local know-how can be integged flawlessly in this concept.

Conservation agriculture has been adopted globalth success on ca. 100 million hectare, mostly in
North-, South-America and Australia, but also marel more in Asia and Africa. Conservation agricul-
ture connects miraculously with century-old traditial agricultural methods although it is a new con-
cept, developed from a scientifically grounded agma experience and based on the conclusion that we
have long-time committed a very wrong exhaustiveiagture with all its related dire consequences.
The wisdom with which India until recently has maeal its natural resources in an intelligent agramia
system that has proved its sustainability duringntaries, reappears prominently in the picture.

Let’s study attentively the three main principles avhich conservation agriculture is based, because
they contain in their cohesion an important key ftine revalidation of soil fertility.

We have already encountered the importance of dthgaoil life and a good soil structure for the
healthy life of a crop. The role of tillage, or thabsence of tillage, is strongly dependent on a quex
of choices that the farmer makes regarding the tia of the soil with the successive crops.

In the concept of conservation agriculture, somegpée advocate the absolute absence of any tillage,
from the certainty that solil life itself, e.g. eattworms, is the most efficient tiller. Others do aimmal,
non-turning tillage, with respect for the existingoil layers. In any case, minimal disturbance enbes
the soil quality, produces more soil life, a bettarater infiltration and water transport, there ieks
washing out of minerals and a reduction of erosittmough wind and water. These are all advantages
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that are very welcome, especially in the southemmtisphere of our planet.

To avoid tillage (almost) completely, is less evidehan is often presented. It requires an overall
smarter management of crop choice, green manuig) cests, weed control and adapted mechanisa-
tion for sowing and crop handling.

A deeper tillage can be necessary for one timedoden up very disturbed, sludged soils (e.g. beeaus
of a former use of heavy harvesting machines), bfier the switch to no-tillage the plant roots have
to take over this function. Plant roots create srhahnals in the soil and grow in existing canals of
former roots or wormholes. When the roots die anel @onsumed, the branched system of canals re-
mains with a descending and ascending capillariypacity for water and soil respiration. The better
and the deeper a soil is rooted, the better it idoée to resist condensing and soaking.

This means that tillage can evolve to a less deepl @ less drastic (no-soil-turning) method, and e
to be enough to prepare a planting or sowing bed.

For this purpose, the search is mostly for a medbation that reduces the weeds and the crop rests
sufficiently on a shallow level, and to cut them &n even depth to prevent new growth in order to
make a successive sowing or planting possibleslaisearch for combination tools with chisels or
broader blades, followed by crumbling rolls. Anatbetion is to adapt the sowing or planting ma-
chines to a soil with non-composted crop rests ord covered soil.

The non-tillage of the soil also has consequenamsthe presence of weeds and for weed control. Tap
root weeds are and remain difficult weeds, but axa more present in conservation agriculture tham i
other systems. They are cut less and dragged aess;, kesulting in less multiplication. Because biet
continuous concurrence with other plants, thereléss opportunity for development. Seed weeds ger-
minate less abundantly with less or no tillage, @ondition that they are controlled enough and hin-
dered to produce seeds. The use of herbicides ofterurs here — herbicides even seem to be a neces-
sary component of no-tillage. However, this needs to be so, on condition that the crop concept is
intelligently built and controls all the elementsfdhe crops.

Throughout the centuries and in most countries b&tworld, tillage is culturally self-evident. Eqlig
an agrarian field is synonymous with a ploughedtpla this regard, it will require a major changeni
attitude of the farmer to drop tillage (completelgr mostly) and to provide a permanent cover for the
soil.

Conservation agriculture aims to yearly conserve distribute crop rests, with added soil-covering
crops, in function of the soil fertility. This ism sharp contrast to cultivation systems that burnop
rests systematically (the most reprehensible wastéime and valuable material), remove it or plough
it under.

Important advantages of soil cover:
It protects the soil and the soil life, resultingn an increase of porosity and water retaining ca-
pacity and in a reduction of the sensitivity to esson through water and wind.
It increases the percentage of organic materialtie soil and improves the structure and the
soil fertility.
It makes better use of the nutrients (especially;N)ecause they are not allowed to wash away
(leaching) and consequently they remain availalie the successive crop.
It is a buffer against weeds and soil diseases.

Important points of attention for soil cover:
It needs a higher level of management and know-how.
A good balance between produce (fodder qualityit§;uoil containing seed, etc.) and organic
crop rests has to be attained to the benefit of theil.
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Enough time needs to be given for surface-compagtifithe crop rest, without taking too much
N from the soil

The right choice of crops, sowing and harvestingndi, and their managed succession has to be
achieved in order to have continuous crop rotatioombined with a permanent soil cover.

Use of adapted mechanisation or means that enabtiuction of organic crop rests so that they
can remain on the soil (e.g. a knife-roller), andlapted sowing and planting machines that can
remove and replace the soil cover after sowing lanfing.

No-tillage and permanent soil cover require a shifthe way farmers think and plan. Nevertheless,
nobody but the farmer is better placed to inventosing systems and to tap from the regional agricul-
tural traditions that often implement this concepb a high degree. In all regions of India, there ia
wealth of experience and wisdom in combination @opith a multitude of crops and a multiple series
of possibilities for an intelligent composition ofoil fertility.

The following theoretical model might aid a re-ttkimg process in function of a new paradigm shift in
crop rotation and soil cover.

The design below shows the cultivation of a comrarerop, sowed after the monsoon and provided
with directly available feeding salts (chemical filizer). Assuming the soil had a low percentage of
organic material (this is more and more the casesitot of agrarian fields worldwide), there will un
doubtedly be a major washing out of the providedtiiezers and moreover a weak (weakly rooting)
crop. After the harvest, increasing drought mightgwent a successive crop resulting in additionaddo
of nutrients on the bare field, open to erosion.

The upper design takes the opposite point of viale first invest in soil fertility, add compost orre
ganic manure, and then sow a deep rooting green ararcrop that loosens the soil deeply via its root
mass. Also the green mass on the mow field can tnenalant. When the crop has reached its optimal
biomass, it is laid down, preferably cut into smalleces, and we sow or plant without tillage the n
mercial crop. The soil cover prevents the drying ofithe soil and the still present root mass is th
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system with uncountable capillary canals for wat@nsport from the groundwater level. As such, a
good use of the nutrients in the soil life remairnossible and the soil is covered the whole yearrrdu
Again, this is a theoretical model, as an incentite be refined in the practice of a region or a far,
but it may create new opportunities.

Classical cultivation systems give a maximum afamto chemical and mechanical control of weeds
and diseases. In conservation agriculture systethe,presence of weeds and diseases is maximally
reduced thanks to a preventive planning. Crop raaf choice of crops, ecology in the farm, organic
matter percentage in the soil, these are all consttive elements to prevent problems later.

Diverse crop rotation is an important key to a gofatm management.

Different crops show different attitudes towardsetisoil. In a shift towards conservation agricultyri¢
seems important to integrate, above all, enough ggas and grains in the crop rotation plan. Through
their deep rooting potential, grasses and grainsempup the soil well and at the same time, provide a
lot of biomass above the ground, which goes througgklow composting process thereby guaranteeing
long-term soil cover. When we succeed in increasiegsoil fertility, the leguminosae can be called.
They enrich the soil with the necessary nitrogen, that the crop above ground can be easily handled.
Thus, all conditions are fulfilled to start a sucssful series of commercial crops, ensuring - ireatta-
tion with green manure crops and soil cover - ap@nent and healthy crop rotation.

This way of working might seem a luxurious approfectresource-poor farmers, who struggle in their
survival for enough food for the family and for nmal surplus for health and education. However sthi
should be weighed against the fact that buildingéttapital of soil fertility guarantees a harvest dra
future, and is also very cost reducing (zero-budfgiming). On the contrary, every form of exhaustiv
agriculture (nutrient mining) works as a hangmanipe that closes slowly around the neck of the
farmer.
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If conservation agriculture wants to live up to itsame, seed autonomy has to be a priority. Conserva
tion and propagation is the law of the seed. Whoeean close the cycle within the plant shall receiv
seed in abundance. Seed leads to seed in an etayele.

In traditional agrarian systems, where there wasuse of chemical fertilizers and herbicides or gest
cides, the farmer’s varieties were robust: resistagainst drought, cold, diseases and pests. In alsh
all natural circumstances, produce was guarantédthough the yields of these farmer’s varieties may
have been low, they were well adapted to the losdliation and the farm’s environment.

The system of interactions between organisms arartenvironment is called an ecosystem. Agrarian
ecosystems that have organically evolved in theitural habitat and are based on closed cycles are
almost as stable as non-disturbed, natural ecosggeln an ideal situation, the biodiversity will ao
tinuously increase, the cycles are closed and thele system has a high buffer-capacity and stalilit
The system becomes to a high degree self-regulating

Within the context of an agrarian ecosystem, vaiistcan adapt to climate, soil, and the farm’s indi
viduality. Whenever the farmer selects the besti$aof a crop as the seed bearers for the next grop
he takes care of his future profit. A farmer whoogluces his own seed has a large degree of autonomy
and he works purposely for the improvement of hitufe harvest. Thousands of years of practice have
lead to a great agrarian biodiversity in crops audrieties, adapted at the local environment of the
farm. Every little seed bears the creativity of éution and the capacity to adapt. Biodiversity ihe

proof of this adaptive capacity to the ever-changimnvironmental circumstances.

If our awareness of this is high enough, the attéah and creativity of the farmer to breed and main-
tain his own seed in his own local varieties becarself-evident. The challenge is to develop the
craftsmanship to direct a plant in a breeding sedfien process. The starting point for this is to ldoat
the plant in its totality and integrity.

A good agrarian method requires varieties with adx resistance to diseases and pests, which need
relatively little manuring and water, and which hathe capacity to connect intensively with the soil
through the rooting system. We call these robustieties. These specific faculties are obtained
through conscious and attentive plant selection ki$ was often embedded in the tradition of an agrar
ian ecosystem. It has always been a long processstiy in the hands of farmers and market gardeners.
Mass selection was the chosen method most of theeti- this is the selection of the best samples,

with visibly the best qualities, taken from a stods large as possible. For example, you choose the
nicest carrots from the field to breed via seed fiaation.

Another much-used method was crossbreeding of nalittes, after which the best offspring was se-
lected and propagated. This process could easkg t@n years to come to a projected result.

During the last decades, a real revolution has tak#ace in the plant selection process, mostly with
the aim to accelerate the process. In this, the setion has been detached from the production on the
field and the knowledge of selective breeding hascbme a scientific branch on its own: a technique
and then a technology that exceeds by far the knetde of the farmer.

Whereas previously there was always an interadtietaveen the plant and its environment, focalised
on the plant itself, the modern selective breedifmas shifted its workspace to the level of the ceilt
the vegetal tissue, and eventually to the level i§ DNA. This implies that selective breeding beesm
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an industrial process that happens mostly in a la@tory without any participation of the farmer and

his field. Modern selective breeding has moved fitbi farmer, via the government and private seed
companies to the chemical industry. Selective biiegds now a very capital-intensive, technological
process.

The turning point from traditional, soil bound brding to the modern technological revolution was the
development of the F1-hybrids. Hybrids are the testithe crossbreeding of two lines with specific,
well-known faculties. These faculties are knowrotigh a process of inbreeding of many generations
resulting in a simplification of the genotype. Thdisadvantage of this technique is the narrowed ge-
netic base to work with. However, the varieties [Rthat result from this selection technique show a
higher and quicker production, and, even more intpotly, a greater uniformity of the crop. An addi-
tional, commercially very important, element foratbreeder is the fact that the hybrid seed is a kin

of dead end: it is not possible for a farmer to cimue with the seed, and he is obliged to buy new
seed every year from the industry.

Hybridisation caused two major shifts in selectibeeeding. Firstly the shift from selective breediag
the level of the plant in its interaction with thelocal production circumstances, to an isolated enwvi-
ment enabling the technique of inbreeding. To foriodreeding, chemical or electric stimuli are also
used.

Secondly it caused a shift of the farmer’s seedosetimy to a dependency on industrial and commercial
seed interests. The scientific broadening of theokviedge on cell content and DNA has shifted the
impact of technology on plant selection towards thevel of cell and DNA: in vitro fertilisation, mer
isteem culture (this is a kind of gemmation) and igetic manipulation (the insertion in plants of ge-
netic constructions with foreign genetic materiad)s the supreme triumph of so-called scientific suc-
cess. The discussion on the desirability of themqglareeding technology can be very long, with pros
and contras. But let's take the ethical test: hovarfdo we want to go in our interference with life?

In this text, we have assumed that agriculture werkith living processes, situated broadly in betwee
the lower side of the root zone of a plant and thepper limit of the timberline. We have assumedtha
this zone contains an immense variation of life fos (biodiversity), constituting an inextricable utyi
(ecosystem), and that agriculture can only functioma healthy way if it relates to this area of Id.
Regarding plant selection, the question has to bgkad of what we consider to be the lowest unity of
organised life: when do we maintain the cohesionbalance with the environment and when do we
disrupt it? The answers to these questions couldtenorm for justified plant selection. And wouid
be possible in this context to give a place to theature and dignity of a plant?

Wherever we draw the line of what is acceptablglant selection and what is not, it will always bef
the greatest importance that the conservation anetbreeding, and thus the slow plant selection in
the hands of the farmer, holds a place. Or at leak@t the know-how of the plant breeder is tested
with the experience of the farmer and vice versaeBensitivity of a plant to absorb the environmexit
factors, in a broad genetic variation, will alwaysve to be at the basis of every plant selectiorurO
worldwide agrarian biodiversity does not belongtire freezer of a gene bank, but in the living conte
of an agrarian culture, with daily attention and talligent care.

From an ever increasing knowledge about the DNc&tre, gene technology wants to isolate and ana-
lyse hereditary particles. The assumption is th&®controls and determines all living processes.
Genes are important links in these processes.

Genetic manipulation is considered by the largertpd the scientific world as a constructive deed,
e.g. to insert a gene of organism A in the DNA af§anism B with the aim to cause a change of facul-
ties, e.g. resistance. But, the working and functimg of a gene can change when it is inserted in-an
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other organism. It causes a shift in the bigger daxt of the organism, because the inserted, isoldfe
strange faculty interacts with the surrounding genand this will always result in a greater elemesft
unpredictability. Successes are often lucky hits.

The actual successes in the field of genetic mafdgion in agrarian crops (soya, corn, rape seediger
nate more often from a pact between gene technolagy “big business”. It is often all about resis-
tance against herbicides (e.g. Round-Up), for theks of the seed commerce as well as of the herlgicid
commerce.

Let’s skip the reprehensible argument that genehtiealogy is at the service of the world population t
help in the battle against hunger. How real is thieought that living organisms are determined by the
genes, and that the knowledge about these genes alibw us to understand life? Of course, genes
play an important role, but we want to know whichle. There are other cohesions and systems that
have an influence, that determine whether genes ‘aetive” or not, but modern scientific knowledge
has mostly not taken these elements into accounawéver, many new insights keep emerging in this
field.

In cell biology nowadays, scientists invert the damant paradigm that genes control the living proc-
esses. It is the living processes that determinestgenes so that we can exchange the victim’s rdle o
life to that of an active, determining part. How gdistic is the thought that living processes can be
manipulated, that diseases in plants have to be etiby “gene restitution”, and that plants need toeb
made resistant against threatening environmentattfars via insertion of “strange” genes?

Only a holistic approach makes sense, in whichtiital concept of the plant is considered in relatio
to its environment. This vision allows us to work & sustainable and creative way with life’s quia,
from the autonomy of an intelligent management dfe living processes.

Autonomy and manipulation are antipodes here. Aty is the preservation of inviolable rights; ma-
nipulation is the appropriation of rights you do nalispose of. It is the task of the government torp-
tect every rightful endeavour for autonomy agairestery form of manipulation.

India is a free market and a test field for the istests of the gene technology. The socio-economic
consequences of the experiments with genetic malafmd varieties of cotton, rice, egg-plants, soya
etc. have often been disastrous. If India wants safeguard the interests of its splendid populatiah
has to choose unconditionally for plant selectioadhniques that respect the integrity of the living
organisms. Next to tradition, this offers a stilincultivated potential of knowledge and a scale afwa
possibilities for the future.

Plant selection always has been intimately connélctéth agriculture, and the same goes for technique
and mechanisation. Technique can do great thingsgmiculture, and it is today impossible to think
about agriculture without technique. However, thdgea point, as it was with plant selection, where
technique does not serve the well-being of the faamymore, but on the contrary, where the farm has
to adapt itself to the technique. Just like plantedection can deteriorate to test-tube plants in degile
lab, farms sometimes become sterile industrial pgthat give the impression that all life has draéd

out of them.

The question is what kind of technique we have fapéy in what kind of circumstances to get a fertile
agriculture. Technique and mechanisation also n#edattention of mankind. And this immediately
determines its limits. Both the consequences fdelcoherence and for personal relations to it ara-i
portant.
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To be able to judge the effect of technique on litmherence, we have to understand it. We will ohby
able to work very well with a machine for sowingpwing and harvesting if we are able to direct and
adapt its functions, because we always work on bjatve cohesions.

When mechanisation liberates man from the heavykwiime and power are won. When this causes job
satisfaction and a better personal relation withdtsoil, manure, feeding of the animals, seed etc.,
technique is justified. Technique and mechanisattmave to be developed on a defendable scale and
have to be ecologically justified.

In this context, the revalidation of animal tractio in agriculture is an interesting new development.
After the unstoppable development of the tractor ssurce of power, it is sometimes advisable to look
back at more simple and traditional systems in artieadvance. Considerations regarding the energy
cost (the price of oil), the right scale of a farnn relation to the investments in mechanisation, ¢h
effect of traction power on the soil structure, etcan lead to a decision that animal traction in aabi-
nation with technical innovation of the corresponaj machines would be a better option than the pur-
chase of a tractor.

Biodiversity encloses all the communities and eategns on earth. The word biodiversity is an expres-
sion of the limitless variation of genes in livingrganisms. And just as each human being has a umiqu
appearance, we profit most from an as-large-as-fiessariety in life forms to fulfil our basic neeslof
breathing, eating, drinking, and dwelling.

Agriculture can greatly help to preserve the bioglisity when it chooses a limitless variety of agear
systems, based on the unique combinations of a itudie of plants and animals with a genetic poten-
tial that is as large as possible. In this contextye speak about functional agro-biodiversity. Thars
ing point is an intense relation of collaborationdtween soil, plant and animal, as the basis of assu
tainable agriculture. For example, the pollinatidry bees, soil aeration by earthworms, soil sanideti
by micro-organisms. If all these useful natural fitions are integrated in an intelligent way in agnl-
tural systems, we acquire more stability and rolmests in the system.

For example, an as-large-as-possible variationrops allows the development of a system of mul-
ticropping. The conscious mixture of crops that quete and support each other works as a buffer
against the changing climate conditions, the epidendevelopment of diseases and pests and guaran-
tees a minimal harvest. This is important in thersival strategy which is the daily situation for nma
farmers. The limitless, local, traditional know-hasvinstrumental here, but also new insights can be
integrated. India has a wealth of experience with kinds of combinations of plants and animals, &
grated in the jungle landscape. The choice for hiatsity makes biotechnology superfluous.

Agriculture cannot be isolated from its natural higdt. Landscape, forest, nature should be allies,

rather than enemies. Because of the global issuelohate change, CO2 emissions and energy, there is
renewed interest in the introduction of trees in agulture: agroforestry. It is about the combinatioof

the useful effects of both agriculture and forestfJhe one does not stand in the way of the othem o
condition that the trees are broadly planted in rewand that the right varieties are planted.

The introduction of trees in agrarian systems coirldsome aspects be more effective in sorting than
forest on its own, because there is the mutual erdement of the useful effects:

the root system of trees contributes to the repaif soil fertility and improves the water man-

agement in a dry and hot climate

the seasonable fall of the leaves enhances the aiganatter percentage

trees limit the soil temperature, and thus the demposition of humus and soil life

trees are as mineral pumps, bringing minerals frdeeper soil layers to the surface

trees prevent soil erosion
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trees produce fruit, nuts or oily seed

trees produce twigs that can be used as fodder mund cover for stables

trees contribute to the biodiversity

trees produce fire wood (ever more expensive bezafishe shortage)

trees form a buffer against the effects of climathange

some trees are very useful suppliers of medicinkgwis still very important for the poorer
population

planted as a hedge, trees keep cattle out of thelfis

In the actual situation of agroforestry, the distare between the rows of trees is chosen in functioh
the drought. The aim is to achieve an as-large-asgible diversity in species and varieties. To timi
the competition with the crop, the trees are trimrdéan the height, and the roots are cut. Choosingrfo
enough leguminosae (up to 50%) due to the N-fixatjadds to the N-supply in the soil and if used as
fodder, it adds proteins.

The concept of agroforestry almost does not existhie industrial agriculture, but it is getting maz
attention thanks to some new needs. In the seardhatternative sources of energy, the woody shrubs
get a new value as replacement for oil, e.g. as weo pellets for heating systems. But also becaue o
the appalling shortage of good soil fungi in the weern orientated agriculture, wood is taken agais a
a supplier of cellulose, e.g. shredded wood in castp to develop useful soil fungi.

In tropical and subtropical zones agroforestry,dombination with conservation agriculture, is a ntus
These two models offer all necessary elements fusdainable development of the countryside. These
seemingly new concepts are not much more than aneto centuries-old traditional agrarian systems.
With this difference that by now we have seen aedined the hard way that a one-sided technological
agriculture can destroy much life in a very littlapse of time. In accepting this, we can — wiserdn
renewed — embrace the traditional agrarian systeand develop them further.

Peasants (small farmers) represent 2/5 of the gliobepulationt®. Moreover, small scale agrarian sys-
tems provide ca. 85% of the world food productioiitwa short chain in selling and consumptiéh The
peasant is thus an integral part of our time and rosociety. From his own essence, he is the guardian
of Nature. As no other, he is able to collaboraté&imthe natural sources that are given to him (co-
production). He is an essential link in guarantegiffiood integrity, agrarian development and Nature’s
dynamics. The farmer’s craftsmanship is not a stadided skill, but it shows in the most heterogene-
ous forms and styles. It is continuously animateg & pursuit of autonomy and freedom, coupled with
a great input of labour and means.

The driving forces of a small farmer are situatedrmin the fulfilment of well-being, in having a beu-
tiful farm, in seeing valuable manure or noble dattthan in the maximum profit of the invested lalo
or capital, because from a pure economical viewfains a grossly underpaid job.

Poverty or wealth are relative notions for a farnvelno heavily depends on the cultural context. Here
we are talking about the flexible and autonomousifeer who is able to give the sources of Nature
(soil, water, air) an optimal surplus value in ambroken process of growth and production.

A society with an eye for food security, a viableuntryside and a high degree of employment, should
in the best case invest in the size and the quality its agrarian classes.

It might sound illogical but many of the strategiesf society worldwide and the consequences of the
liberal market economics and globalisation are tastthat force the peasant in a straitjacket of de-
pendency, marginality and loss of freedom.

10\eis, T. (2007) The Global Food Economy: TheeHattthe Future of Farming, Zed Books, London, UK
u European Commission, G5 (2006) Agricultural TratleyPAnalysis: Agricultural Commodity Markets,sBals, Belgium
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In his book The New Peasantries, the Dutch socistogan der Plo€lg shows brilliantly that in our

time of market liberalisation (Empire) and governmted regulations, the agrarian classes are so threa
ened in their economic survival, and are almost gdetely stripped from any appreciation and respect,
that their only way out seems to be to turn back their intrinsic values and to develop an oppositio
in order to claim their autonomy again. This is aique opportunity and a potential that we have sel-
dom experienced in history. It is an evolution thaermeates all parts of the agrarian classes, every
where in the world. Farmers often have no othericleahan to farm. Their migration to cities is no
solution, on the contrary. That is why it is bettdp re-source agriculture and to adapt it to the aé
needs of our time. Sustainability, soil fertilitybiodiversity, multi-functionality and inspiration i the
new key notions to enable the farmer in his newlgiged autonomy to receive spontaneously respect
and economic appreciation.

Also the FAO, the Food and Agricultural Organisatibthe UN, appreciates more and more the small
scale agrarian models that couple sustainabilityddood security to environmental care and social vi
ability of the countryside.

In addition, an intelligent and caring management the natural sources of life always results in abu
dance.

2v/an der Ploeg, Jan Douwe (2008) The New Peasargtieggles for Autonomy and Sustainability in amBf Empire and
Globalization, Earthscan, London, UK
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Since 1984 on the UNESCO World Heritage List, tidhajhas become world famous as a temple city,
with some of the most beautiful temples of all Ingli It is a unique place, dating back some thousand
years to the time of the Chandela dynasty. For anderstanding, it remains a mystery how so many
majestic buildings have been erected in such atiekly short period. But mostly, what kind of culta,
population and agrarian system must have existetbéoable to feed the masses that build such an
enormous city of temple$®?

In 1998, INTACH (the Indian National Trust for Artd Cultural Heritage, see: www.intach.org) pub-
lished an elaborate study on the whole of the Khaho region:Conservation and Sustainable Develop-
ment Strategy for the Khajuraho Heritage R&pion

This report was the first of its kind in India, beeise of the all encompassing and holistic view dret
sustainable future development of the present comityin Khajuraho and its region, starting from

the rich heritage of the past.

This vision, based on the solid
research of an expert team,
headed by INTACH, was to be the
guideline for any further develop-
ment of the Khajuraho region.
But nowadays, we too often see
that immediate gain, provoked by
a growing tourist business, is the
impulse of a development that
causes an uncontrolled growth of
hotels, houses and defective in-
frastructure. In such a situation,
the texture of a valuable society
disintegrates due to a lack of
development possibilities for the
local population. The building
stones should be: education,
food, water, agriculture, crafts
and the (social) role of men and
women.

At the initiative of a Belgian art historian, GeeRobberechts, a Belgian INTACH Chapter was founded
in 2004 in order to support one specific, very imesting discovery of the 1998 INTACH Report. Indeed
this report mentions the existence of several fraihd vegetable gardens in and around Rajnagar, that
where founded in the 18th CY by the royal Chhattafamily. INTACH Belgium wanted to contribute to
the documentation and the research on the historydamportance of these “Lost Gardens of Khaju-
raho”, and if possible to restore this splendid boeglected heritage.

These gardens could also become a tourist attragtand thanks to a soundly constructed ecological
and sustainable vision, they could bring about arglus in the employment of the local population.
It quickly became clear that next to the art histmal value of these heritage gardens, the agrarian
value also had to be taken into account, all the nedbecause the increasing drought situation in the
Khajuraho region threatens the survival of agricult altogether. Not only in the exhausted gardens,
but everywhere around them the impoverished agrakhajuraho region is in great need. This is why

13 pPunja, Shobita (1999) Khajuraho, The First Thodséears, Viking

14 Khajuraho Planning Team (1998), Conservation astafable Development Strategy for the Khajurahaoitelge Region,
New Delhi
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the development of the “Lost Gardens” cannot beatdted from the regional, but also from the world-
wide developments in agriculture.

My personal contribution started in 2005, closeglated with the INTACH Belgium project. Since then,
| have been travelling every year for some week&kajuraho, to get to know the local agriculture @n
culture with an open mind.

India, with its population of 1,16 billion souls is growing global market. The growth of the GDP
reached a record height of 9,6 % in 2007. Worldwiaidy China hits higher.

The largest part of this growth comes from the irstity and the tertiary sector. In contrast, agricuite,
mining and the public sector lose some terrain. $bare the one-sided, sober facts from The Indian
Times of Saturday February 2nd 2008, the newsplafoeind on a table in the reception hall of Hotel

Zen in Khajuraho, where | was staying at that timesuppose we can grant some credibility to this
paper, but not necessarily a deeper critical reflen. And indeed, the article did not contain more

than the application of a calculation matrix of alderal global economy.

But India would not be India, if one could not findome spiritual quotes in between the business news
— for us westerners an unknown combination.

My eye was caught by a splendid quote of BenjamamKlin, the American politician, scientist and
moralist.
“There seem to be but three ways for a nation tquae wealth.
The first is by war, as the Romans did, in plundetieir conquered neighbours. This is robbery.
The second is by commerce, which is generallyraneat
The third by agriculture, the only honest way, wineman receives a real increase of the seed
thrown into the ground, in a kind of continual nule, wrought by the hand of God in his favour,
as a reward for his innocent life and his virtuodstry.”

These words might sound a bit archaic, but | am plgetouched, not only because of the contrast with
the down-to-earth growth facts of the GDP, but migdtecause of the contrast with the poignant ex-
periences around me in the streets of Khajurahoc&ese | see that all my friends-farmers are now-sel
ing post cards, small statues and other trifle s@mirs to the tourist mob, while their land lies degily
impoverished and barren. Where has the richnessheme:st abundance of agriculture gone, and why
does the farmer have to lower himself to the lewla street swindler?

The critical world news testifies that every day raghan 350 million people in India go to bed withn
empty stomach. Strangely enough, the larger partto$ group are farmers. In the last 10 years, some
150.000 farmers have committed suicide. There isal exodus of youngsters from the agrarian coun-
tryside to the cities. Large parts of India strugglwith gigantic environmental problems (drought,-de
sertification, loss of produce) and social problemih the farmers (debt burden, dependency).

| arrived for the first time in India, in January Q06. | wanted to contribute actively to the projeatf

“The Lost Gardens of Khajuraho”. In my bags | eafmnore than 30 years of experience as a vegetable
farmer. | was acquainted with the daily struggldfamer had to fight with hundreds of risk factorand

| had learned to invent creative solutions on thevel of my farm. But | had also developed an eye fo
the vulnerable position of the farmer in the broadeontext of globalisation and liberalisation.

First and foremost | wanted to know how the farmersthe other side of the world worked technically.
What did they grow? How and when? With what toold machines did they work? How did they live
and eat? How did they survive?
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| discovered quickly that the basic principles af@culture are the same all over the world. Thesesoil
structure, manure, plant varieties, cattle, and £ course — the unique mixture of all this gives &ny
recognisable agrarian model. Only the seasons ntigha bit different.

In the Khajuraho Region — and almost everywheréhim Indian state of Madhya Pradesh — agriculture
is still principally based on a traditional, conseative model. Although hard to find, there were Iti
oases of abundance in agrarian culture, replenishgdhe rich insights of tradition. On the other

hand, the monocultures of the western model presdjlfed by a small addition of chemical fertilizers
but without a lot of technical mechanisation. Thei$was predominantly lime, with a fraction of sand
and a well root-able depth. The soil structure watgl virgin, untouched by mechanisation and chemi-
cals, and with a surprising potential of fertilityThis was a major advantage in a shift towards sirst
able agriculture. But the percentages of organictteaand manure were alarmingly low. My visual
judgement was confirmed later with technical-sciiictsoil analyses of some soil samples of the agra
ian fields.

These analyses showed an average of C percentagesthan 1%, a rather high pH-percentage (KCL
7,2-7,6) and very low calcium percentages, restirom a disturbed Ca/Mg balance. This was probably
caused by a history of one-sided fertilising withibenough attention for the necessary soil life and
humus supply.

Elementary tools and mechanisation were almost detaly lacking; human labour dominated every-
where. Agriculture was the social glue between generations. The fields were the gathering places

for men, women in colourful saris, children and ety people.

The question arises of how long such a traditioagkarian model can survive the effects of globalisa
tion, with its artificial fertilizers and chemicalsits technological seed selection, its competiticand

low prices on the world market. Like everywheregthe ones who lag behind will be excluded, and it
remains to be seen if the ones who modernise wél/d a better situation.

The challenge is: how can we develop impulses tieqmt regional agriculture in a sustainable way and
how can we make it less dependent on global infeas developments?

During my stay in January
2007, | was confronted with
an appalling shortage of wa-
ter, a consequence of the
failing monsoon rains during
the last two years. Every-
where, | saw dry river beds,
empty wells, and of course a
withered and barren land-
scape. My conversations with
the elderly people confirmed
each time that this extreme
drought had never happened
before. The landscape of the
temples in Khajuraho, on the
contrary, has a historical large
water storage capacity of
lakes, artificial ponds and
wells that guarantee enough
water from the yearly monsoon rains in July and Asigto support a complete year’s agrarian activity.
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The apathy of the local population towards this &pge of monsoon rains, was also striking: they con-
sidered it a matter of the gods and karma, and thegonciled themselves to the facts.

A rough estimation of the agrarian area still in @showed a reduction to 20% after one year of
drought. Farmers were barely capable of sowingrtivthered fields with the (for this season) main
crop of wheat and mustard. A broad, daring analgdithe drought problem imposed itself with three
main themes: deforestation, organic matter percegeeof the soil, and stray cattle.

Large parts of India have been ripped of their gneeover, firstly under British colonisation, but en
more afterwards. Here and there, the natural junigladscape has been completely destructed.

In this process of deforestation, agriculture hasadved from a model in symbiosis with a diversified
forest landscape, to a more extensive, larger-seatael with a loss of biodiversity of crops, varies
and breed. In the tropic and sub-tropic areas ofetlworld, the organic matter in the soil decomposes
quicker than it composes, unless the farmer paysaost attention to it in his cultivation process. Sty
enough, this happens far too little, and many solsse year after year their buffering capacity fiire
soil's fertility. Sooner or later, withering andesertification reach the point of no return and thland-
scape loses its self-regenerating qualities. Stcagtle, quite common in India, are no problem insiglf
in case there is enough landscape, but it becomesesgous problem in a situation of desertificatiom
effect it gives the landscape its final blow: thearay cattle grazes immediately even the smallesidsd
of grass, the smallest germinating sapling; and ttesv remaining trees have their fresh twigs chewed
off.

A supplementary problem is that the free-runningtt@prey more and more on the remaining fields,
so that the farmers need to stay outside during thaght to protect their crops. Another problem is
that cows, goats and pigs fodder more and more art@n and plastic for want of better alternatives.
Desertification and water shortage are global peyhk. More than a hundred countries and two billion
people are confronted with desertificatiéh Large parts of Africa and Latin-America are siedout

that the people migrate to other continents or frothe countryside to the city because their land i
longer productive.

A landscape cannot be detached from what happerteuthe ground with the groundwater level, and
above the ground with the clouds and the rain. Wavk to learn to see this as a whole. NASA satellite
images show that the groundwater level in India lers dramaticalff. But this water level is no flat
puddle of water: it raises and lowers in relatiorittvwhat happens above the ground. In the same way,
rain develops (or not) above a greenish and fer{ite barren) landscape.

15 MO*, Mondiaal nieuws, 21/09/2009
16 MO*, Mondiaal nieuws, 14/08/2009
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Of course this finding is no fixed, eternal rulg:éan rain above the desert as well. But it contain
enough truth to work with. In Brazil, due to the derestation of the rainforests (mark the word!) for
the sake of the culture of soya, gigantic regioneeaturned into useless land because of drought.
The introduction of this analysis in the mind of opulation that has never thought about this before
is no less than a revolution. The number of peotilat hear this message might still be small, it nier
however the birth of a completely new idea and @isin a community that lives in an ecologically pre
carious situation without being fully aware of it.

While | was drawing these conclusions, | made s@plendid discoveries. In scouting the broader
Chhattarpur District, | had found examples of famfiemostly from the Kushawaha caste, who still grew
crops in combination with landscape management.e@reases, shadowing trees, biodiversity, rich
fauna and flora and... full, shallow wells! A pleasudor the eye, but also a blessing for men and na-
ture, and a promising proof that a different apprdais possible.

In such oases, there is still a treasure of traditial knowledge present. There is seed autonomy for
some crops, a sound activity and happy family lifd.the same time there also exists an encroaching
influence of artificial fertilizers, chemicals, hyld seed, loss of organic material and a lack obgmo-
tation. An exchange of information and insights ieeded, in order to preserve these gems of tradi-
tion, and to have them flourish so that they can beme the building stones of the preservation of the
future.

In establishing a strategy for the sustainable démement of the Khajuraho Region, the 1998 INTACH
report defined reforestation as one of the first ttives. INTACH Belgium has been very instrumental
in starting a nursery for indigenous trees in Patgr ka Bagh, one of “The Lost Gardens”. With the in
put of local know how, the conscious choice has bh@eade to raise local tree varieties, with the aim

to make them available for planting out in the sieés and lanes of the village; a team of local labreu
ers, paid by INTACH Belgium, water these treeslaetyuand protect them against the gluttony of stya
cattle.
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Because of the global problems of climate changd &D2 emission, there is a growing interest for the
introduction of trees in agriculture, the so-callealgroforestry. Apart from the specific characteiist of

a forest on it own, the combined action of trees dmgriculture can have a significant effect on seort
ing, as there is a mutual enforcement of benefighadowing, root activity, erosion prevention, water
management, humus production (fallen leaves), pralof fruits, nuts, seed, fire wood, twigs as fod-
der, etc.

The technique of composting of organic material ieen introduced 100 years ago in Europe from
India, by Albert Howard. This British agrarian scientist, working in Indj gave a description of the
ingenious agricultural systems of India. It markéuk first beginning of organic farming in Europe at
time that also chemical fertilizers where introdute

Nowadays, this knowledge of com-
posting has been lost for the
greater part in India. The re-
introduction in Khajuraho by us,
westerners, has been accepted
gratefully, also because compost-
ing is a textbook example of the
cyclic thought that is inherent in

all Indian philosophy.

It has been a real pleasure to col-
lect with the farmers all useful
organic “waste” on their farm, to
set up a valuable composting
heap, and to show the decompost-
ing and composting process, be-
cause in this climate zone this
process starts already after two
days with a strong brooding in the
heap.

Once at work, the total lack of
tools to help innovation shows in
all possible ways. Where a bucket,
a hammer or a nail are already
difficult to find, it becomes virtu-
ally impossible to find a reek or
another of our very simple agricul-
tural tools, unknown in India.

The European traditional agricul-
ture has known an enormous boost
thanks to the development of an
extremely diversified range of
tools, often designed by the farm-
ers themselves. With the help of
local blacksmiths, we introduced
some new tools: a reek, a dung
fork, rakes and... a wheelbarrow.

17 Howard, A (1943) An Agricultural Testament, Oxtdrdversity Press, New York
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In January 2008, the water scarcity is even workart the year before. For the third year in a rovaet
monsoon rains have almost completely failed, and aoalysis becomes very close to reality. We esti-
mate that only 5% of the agrarian fields are stilt use. Although hidden, the financial and sociabr-
sequences for the farmers are immense. He hasratat to survive and is constantly in search foreth
last drops of water in the wells.

In the many conversations with the people, one cage a shift in the susceptibility for the idea that
our human activity is also responsible for the ctite changes. And that the good functioning of agri-
culture is an absolute prerequisite for a sound d®pment of industry and the tertiary sector. From
the moment one really feels that water and food arenore than a mobile phone — daily vital necessi-
ties, the willingness to think about it grows.

At this stage it is important that each and everyeriorgets, for a moment, his/her own self interest,
and that he/she pays attention to what is neededrfeverybody, in common. And this is a very difficul
task in Khajuraho, where — under the influence ofitism — almost everyone is seeking only immediate
(financial) profit.

An important key moment was the foundation of adtNTACH chapter in 2007, having an autono-
mous voice in the development of “The Lost Gardgmeject. Some 35 respected local personalities of
Rajnagar and Khajuraho now form a community platfarot only for the conservation and manage-
ment of local heritage, but also for the developmef a common vision on society and climate.

| have been able to present our vision and new idéa the third meeting of this local chapter. It wa
heart-warming to see how these local people wergartbhan ready to join a vision in which the local
problems of drought are placed in a broader, glopatspective, and to show that these problems also
happen elsewhere on other continents, and that fromt there solutions can come to us.
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In most situations, we develop our actual workingthods on the realised acquisitions of the past.tBu
sometimes, it is better to start thinking from whas needed for the future. If one has the courage t
let the acquisitions go, innovation immediately jyms in. But having ploughed a field for some 50
years, it is not easy to give it up, even not froinsights in the soil feeding web and climate charsgye
When we assume that in a decade there will not bewgh petrol left to fuel the tractors, it might be
good to make other choices now for traction or eggrsupply.

India is eager to copy the western, materialisticqgress thinking, where this model in the West has
already been partially abandoned, and notwithstarglthat in India the possibilities for innovation
and to avoid the western mistakes are so much bigge

It is about creating a shift in conscience, aboubdking with open eyes at the world around you.

In such a way, the technique of conservation agttave is a shift in the conscience of the modern
farmer. No-tillage and permanent soil cover demandther approach, maybe other machinery, but the
overall result of this daring method is that a yeesund cultivation is possible, enhancing the organ
matter percentage in the soil, and using the nutnis in the soil in an optimal way.

One very important example is once again the tremial Indian composting technique. When we es-
tablished a compost heap for the second year iroevyon the same farms, something great happened.
In some cases, not always, the idea was taken ughewit our help. But always, there was a spontane-
ous, self-evident help of the whole family to codieall the useful organic material from all cornen$

the farm, and in the same move to clear away albloish, plastic and garbage. This is unique in a-cul
ture where all garbage just lies there, and endlggsiles up into an incredible rubbish heap, to the
eternal annoyance of many tourists.

Contacts with the local farmers follow a graduabgess. First of all, | tell them that | am a farmexs
well: | show them photos of my vegetable farm, of fiields, the crops, the simple machinery, the seed
selection, and also pictures of my wife and childré his creates an equal relation of kisan-kisan
(farmer to farmer), and that is a completely diffemt situation than a bio-engineer instructing the
farmer.

In the consequent enthusiasm, | am invited for
a meal out of sheer hospitality, or so it seems.
But the next step, without any exception, is
that the Khajuraho farmer asks for money. Not
so strange, and | cannot blame them, because
our financial worlds lie so far apart.

Sadly enough, giving money is no solution, as
bitter experience learns quickly. Personal fi-
nancial support almost never leads to innova-
tion. On the contrary, it is important to offer
impulses and solutions that surpass the private
gain in the short term. It is a long emancipa-
tion process that needs to create small open-
ings of opportunity.
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It is a step-by-step process to create a readinéssconversation, a willingness to listen. Severésits
are necessary to put the impulses of agroforeséigapted agricultural practices, composting tech-
nigues, enhancement of soil fertility and biodivésson the agenda.

Finally, we got connected to a broad group of famsienostly from the Kushawaha cast, who know us,
who consider us as a friend, who learned that wé not be trapped in direct financial support, and
that our motives are much more far reaching. At tbeme time, we established collaboration with the
Navdanya Movement of Mrs. Vandana SHiva.

Navdanya is a farmers’ organisation and works tde/élte development of sustainable agriculture and
seed autonomy. The latter is essential in Indiafrae market subject to free experiments of genetic
manipulated crops by American and European seetinatibnals. Navdanya’s aim is to unite farmers
and to convince them to choose for local varietiasd to continue to work with these. This is of ut-
most importance when drought resistance is at stakecal varieties are better resistant for drought
than e.g. the American hybrids.

Seed contain the essence of all life, and they @ine beginning of the complete growing process ireth
agrarian context. Nevertheless, on a global scale,have given the seed and the seed selection ia th
hands of the chemical industry. It is essential taring this process back to the farm, and one way to

do this is to appeal to the pride of the farmer.

Our collaboration with Navdanya is personified in Bwatantra Kumar who monthly spends a large
number of days in Khajuraho to develop the initidtdynamics. As a farmer amongst farmers, he is an
expert in sustainable agrarian techniques, and anmath a vision. His work field concentrates on
three aspects: the training and support of locarfiaers, the preparation of a local seed bank, and th
agricultural and horticultural restoration of thedst Gardens.

The variety in crops in India
is legendary. To protect, to
conserve, and most of all to
continue to work with this
heritage is a core task for the
agrarian community. Some
135 km from Khajuraho, in
Banda, on the farm of Mr.
Prem Singh, | was able to get
acquainted with the principle
of a Navdanya seed bank.
Various kinds and regional
varieties of millet, wheat,
beans, lentils etc. are being
documented and maintained
by a group of farmers. The
selection mostly happens on a
barter basis. Whenever seed is
taken, it has to be returned in
a larger quantity, in order to create a positive pulse for the maintenance of the local traditionk.
have been a witness of the warm hospitality andisbmterconnection of these farmers.

18 \www.navdanya.org
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In the spring of 2009, | had the occasion to assist New Delhi in a conference in which Professor
Nene, of the Asian Agri-History Foundatif§rwas reading texts from the Vedas, some of therauh
sands of years old, testimonies of a comprehensigearian wisdom. In these texts much attention is
drawn to the important role of the cow, of cattle amagement, of trees in the landscape, of water man-
agement, and of happy animals and farmers.

Tradition and cultural heritage are in fact treagurooms that contain often all necessary solutidies

the problems of our modern times. In the weeks lrefd had realised the immense background wisdom
that can still be found in some places in India ia well-functioning agriculture. Swatantra had shown
me examples of the so-called self-reliance of dage community.

| had seen places and villages with a marvellouslegical balance, originating from a deep respeot f
all life. Soll, plants, animals, people, trees, fest, environment, food, water, everything had itsva
function and its own place in a defined and meaniaborder and harmony. Everything was present and
related. Everybody cared for all and everybodyrgwedy had his/her own job and responsibility. Eve-
rything was available in the immediate environmeatguarantee the material living and happiness on
a basis of autonomy; a lot was sustainable by exa® With utter surprise, | was allowed to taste a
higher order of society in the Indian countrysidand | have been submerged in a centuries-old cudtur
of wisdom.

19 Nene, YL and Sadhale, Nalini, 1997, Agriculture Biology in Rigveda, Asian Agri-History : 177-190
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Without any doubt, these historically unique pladesve once given impulses to the local agriculture.
Most probably, they have once been breeding plarféanovation, instigated by the richness and the

culture of the maharajas. We can safely assume these gardens have been centres of plant and ani-
mal selection.

Up to this day, an important effort has been madedollaboration with the School for Planning and

Architecture (SPA, New Delhi) to document the gajén order to prevent further loss and decay and
to revalidate their historical importance.

The purpose of restoring the Lost Gardens is tottirem once again into examples of innovation, and
to offer these to the local region. Pateriya ka Bag one of the gardens where the restoration is al
most completed. A mango yard has been planted \htilocal desi varieties, and with an inter-
planting of guava, papaya and vegetables.

In this way, the seeds are sown for a gradual, suiséble change, for what the future expects from us
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