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Entwicklungen, Züchtung, Ziele

Konventionelle Methoden Biotech

GVO, Klonieren, Crisp

Green Revolution

Öko Ziele, Values, Trade

Organic farming principles  

Organic farming forms 

Healthy soil, yields, sustainability

Local or organic, trading

1  

Webs
Fromthe viewof naturalscience, in the light 

of scientifcmethods, Epistemologie   

WHO, UN-, Risk Assessment 

Direct , indirect risks

consequences

Rik Damage 

Resposibility ?

Why farm?

ÅIncrease yields 

ÅTo decrease the risk of loss, weeds, pests, 
environmental hazards

ÅEventually, people transported some wild plants (such 
as wild cereals) from their natural habitats to more 
productive habitats and began intentional cultivation. 
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Arable Land:  Where is it? 12,000BC

ÅPeople of the  
Natufian culture,  
living in the  
Southwest Asia  
(Middle East)  
begin to cultivate  
cereals; grasses  
grown for their  
edible seeds.

Å(Ceres - the Roman  
goddess of grain.)

9,800 BC

ÅEarliest evidence for domesticated wheat is  

found at sites in the Middle East.

8,500 BC

ÅPeople across the Fertile Crescent  
begin growing domestic wheat,  
barley, chickpeas, peas, beans, flax  
and bitter vetch.

Coevolution: crops Society 

Spread, centers of origin  

9  
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stammen von 
derselben 
Wildart und 
Familie 
(Gänsefuß-
gewächse) ab

8500BC

ÅSheep and Goats aredomesticated.

TheFertile Crescent

7,000 BC

ÅNative Americans - Indians, Hawaiians and  

Eskimos - begin simple farming.

6,800 BC

ÅRice is domesticated  

in Southeast Asia.
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6,500 BC

ÅEvidence that cattle are domesticated in Turkey.

4,000 BC,/ƻƴǘΩŘ

ÅEvidence that rice is domesticated in  

northwestern Thailand.

Plowing the Fields

4,000BC

ÅEgyptians discover how to make bread  

using yeast.

3,500 BC

ÅFirst  

agriculture  

in the  

Americas,  

around  

Ecuador.

2,000 BC

ÅEvidence of the domestication of chickens
around India. (Some sources state that this may  
have happened earlier in other parts of the  
world.)
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600

ÅThe moldboard plough is invented in eastern  

Europe.

850

ÅUse of coffee is  

known in Arabia.

1,000

ÅCorn is being raised by Native Americans in large  

plots.

Ancestor to Modern Corn 1607

ÅIndians show  

the Plymouth  

Rock colonists  

how to grow  

crops such as  

corn, pumpkins,  

squash and  

beans.

1701

ÅJethro Tull invents the seeddrill.
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Modern Seed Drill 1809

ÅNicholas Appert  

invents canning for  

food preservation.

1834

ÅCyrus McCormick  

inventsthereaper.

Åmowing

1855

ÅGregor Mendel  

publishes his paper  

describing Mendelian  

Inheritance.

1871

ÅLouis Pasteur invents  

pasteurization.
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2000s

ÅImproved varietiesof corn are developed. These

varietiesexhibit additional resistanceto pestsand

diseases.

2000s

ÅDevelopment  

of new  

pesticides.

2000s

ÅGenetically modified  

organisms are  

cultivated around the  

world.

2000s

ÅBiotechnology, the  

science to change  

organisms or their  

environment, or to get  

products from  

organisms, begins to  

be used.

CGIAR   Consultative Group on International 

Agricultural Research.
http://www.cgiar.org

11  
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T. Malthus:   1766- 1834
Crisis in food production 

12  

Models for population growth and food security:

Pessimistic or Alarmist Theory

Malthus  - 19th century, Coale& Hoover (1958), Paul Ehrlich (Population 
Bomb), Meadows (Limits to Growth) ς1960s and 1970s.  Focus on 
population policy & fixed, non-renewable resources.

Optimistic Theory
Ester Boserupς1960s ς70s (agric. Intensification)
Julian Simon ς1970s - 80s (human capital)

Neutralist or Revisionist Theory

!ƭƭŜƴ YŜƭƭŜȅκwƻƴ [ŜŜκ{ƛƳƻƴ YǳȊƴŜǘǎκbŀǘΩƭ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎ мфус 
Report ςmid 1980s to the present.  Focus on longer-term, policy feedbacks, 
mixed impacts, renewable resources & property rights.
Population Mattersby Nancy Birdsall et al ς1990s (surveys confirm overall 
negative impact of population growth on per capita output growth across a 
large # of countries)

GREEN Revolution  

13  

Term coined by U.S. Agency 1968)  
Movement to increase yields by using:  
. New crop cultivars  
. Irrigation  
. Fertilizers  
. Pesticides  
. Mechanization 
A planned international effort  funded by:  
Rockefeller Foundation  
Ford Foundation  
Many developing country  
governments 
Purposed to eliminated hunger by  improving 
crop performance  Norman Borlaug ( 1970 
Nobel price) 

Oekonomicpower groups

Development of new varieties (originally of 
wheat in Mexico and rice in the Philippines) 
during the 1950s and 60s.

High yielding varieties (HYVs) (also known as 
modern varieties (MVs)) were more 
responsive to inorganic fertilizer and 
irrigation, and faster maturing.  Bred with 
pest and disease resistance.

Green Revolution Green revolution  

14  
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Green revolution: Sustainability  

15  

From the perspectives of feeding a growing population, the  
Green Revolution was a smashing success. 

Behind this success  story, however, are some disturbing issues:  
Planting with identical high yield varieties: 
Ξreduces genetic diversity and increases vulnerability to pests,    
Ξnecessitating heavy use of pesticides.  
ΞAgriculture makes heavy use of fresh water.  
ΞHigh dependency on technology.  
ΞQuestionable sustainability.  

Cropland per capita is declining world-wide, as agriculture land is 
degraded, or urbanized. Increasing the yields from available  farmland
appears to be the key to increased food production ? 

Critiques of Green Revolution
1. ñSocialò critique

a. the green revolution didnôt fix problems

associated with access by the poor

b. technology destroys social fabric

2.ñScientificò critique

a. the green revolution escalated uses of 

technology, especially environmentally

damaging technologies 

b. GR reduced genetic diversity

Millennium Ecosystem assessment, 

2001-2005 

Overview of Findings
ïOver the past 50 years, humans have changed ecosystems more rapidly 

and extensively than in any comparable period of time in human history, 
largely to meet rapidly growing demands for food, fresh water, timber, 
fiber and fuel

ïThe changes that have been made to ecosystems have contributed to 
substantial net gains in human well-being and economic development, 
but these gains have been achieved at growing costs in the form of the 
degradation of many ecosystem services, increased risks of nonlinear 
changes, and the exacerbation of poverty for some groups of people

ïThe degradation of ecosystem services could grow significantly worse 
during the first half of this century and is a barrier to achieving the 
Millennium Development Goals

ïThe challenge of reversing the degradation of ecosystems while meeting 
increasing demands for their services can be partially met under some 
scenarios that the MA has considered but these involve significant 
changes in policies, institutions and practices, that are not currently under 
way

Focus: Ecosystem Services 
The benefits people obtain from ecosystems

 

Focus:  Consequences of Ecosystem Change for 
Human Well-being

49 50 51
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MA Framework

Direct 

Drivers

Indirect 

Drivers

Ecosystem

Services

Human 

Well-being

Direct Drivers of 

Change
ÁChanges in land use 
ÁSpecies introduction or removal

ÁTechnology adaptation and use

ÁExternal inputs (e.g., irrigation) 
ÁResource consumption

ÁClimate change
ÁNatural physical and biological 

drivers (e.g., volcanoes)

Indirect Drivers of 

Change
ÁDemographic
ÁEconomic (globalization, trade, 

market and policy framework)

ÁSociopolitical (governance and 
institutional framework)

ÁScience and Technology
ÁCultural and Religious

Human Well -being and 

Poverty Reduction
ÁBasic material for a good life
ÁHealth

ÁGood Social Relations

ÁSecurity
ÁFreedom of choice and action

Å 1.  Ecosystem Changes in Last 50 Years

Å 2.  Gains and Losses from Ecosystem Change
Three major problems may decrease long-term benefits

ï Degradation of Ecosystem Services

ï Increased Likelihood of Nonlinear Changes

ï Exacerbation of Poverty for Some People

Å 3.  Ecosystem Prospects for Next 50 Years

Å 4.  Reversing Ecosystem Degradation

MA Findings - Outline Finding #1

ïOver the past 50 years, humans have changed 
ecosystems more rapidly and extensively than in any 
comparable period of time in human history

ïThis has resulted in a substantial and largely 
irreversible loss in the diversity of life on Earth

Unprecedented change in structure 
and function of ecosystems
ÅMore land was converted to cropland in the 30 years after 1950 

than in the 150 years between 1700 and 1850.

Cultivated Systems in 2000 cover 25% of Earthôs 

terrestrial surface

(Defined as areas where at least 30% of the landscape is in croplands, shifting cultivation, 

confined livestock production, or freshwater aquaculture)

Unprecedented change: Ecosystems 
ïнл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŎƻǊŀƭ ǊŜŜŦǎ 

were lost and 20% degraded 
in the last several decades

ï 35% of mangrove area has 
been lost in the last several 
decades

ïAmount of water in 
reservoirs quadrupled since 
1960

ïWithdrawals from rivers and 
lakes doubled since 1960

Intercepted Continental Runoff: 
3-6 times as much water in reservoirs as in 

natural rivers

(Data from a subset of large reservoirs totaling 
~65% of the global total storage)

Limits of Carrying capacity : MA, Changes in direct 
drivers

Habitat transformation:

ï Further 10ï20% of grassland 

and forestland is projected to 

be converted by 2050

Overexploitation, overfishing: 

ï Pressures continue to grow in 

all scenarios

Invasive alien species:

ï Spread continues to increase

55 56 57
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Unprecedented change:  
Ecosystems

ï 5-10% of the area of 
five biomes was 
converted between 
1950 and 1990

ï More than two thirds 
of the area of two 
biomes and more than 
half of the area of four 
others had been 
converted by 1990

Direct drivers growing in intensity

ÅMost direct drivers of degradation 
in ecosystem services remain 
constant or are growing in intensity 
in most ecosystems

MA Scenarios

ÁNot predictions ïscenarios are plausible 
futures

ÁBoth quantitative models and qualitative 
analysis used in scenario development

Scenario Storylines

ÁGlobal Orchestration Globally connected 
society that focuses on global trade and 
economic liberalization and takes a 

reactive approach to ecosystem problems 
but that also takes strong steps to reduce 
poverty and inequality and to invest in 
public goods such as infrastructure and 

education.

ÁOrder from Strength Regionalized and 

fragmented world, concerned with security 
and protection, emphasizing primarily 
regional markets, paying little attention to 
public goods, and taking a reactive 
approach to ecosystem problems.

Scenario Storylines

ÁAdapting Mosaic Regional watershed-scale 
ecosystems are the focus of political and 
economic activity.  Local institutions are 

strengthened and local ecosystem 
management strategies are common; 
societies develop a strongly proactive 
approach to the management of ecosystems.

ÁTechnoGarden Globally connected world 
relying strongly on environmentally sound 

technology, using highly managed, often 
engineered, ecosystems to deliver ecosystem 
services, and taking a proactive approach to 
the management of ecosystems in an effort 
to avoid problems. 

Earth Summit (RIO) 2012

61 62 63
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http://www.resalliance.org/
ESSP:http://www.essp.org/

http://ecotippingpoints.org/resources/understanding-how-ecotipping-
points-work.html

Case studyenvironmental tippingpoint: Apo Island

http://www.sdvillage.ph/biodive/apoislan
d.htm

Plant breeding, selection

Breeding, yield, time for development  

29  

Selection
Å Artificial versus natural selection (pp. 

Å Humans have selected for the properties they desired in plants. Selection 

has been both unconscious and purposeful.

Å With either type, there must be heritable variation upon which selection 

can work.

67 68 69

70 71 72
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Å In populations of plants under natural selection, there are often individuals 
with different alleles for  any particular gene.

Å Sexual reproduction (meiosis and fertilization) normally tends to maintain 
variation in populations.  Inbreeding tends to reduce variation.

Å Although we usually consider a single gene, in practice, thousands are being 
crossed each time meiosis and fertilization occur.

Genes and alleles, Mutations Variation

Å Sexual recombination is the mechanism for maintaining variation in 

natural populations.

Å Sometimes alleles enter a population by immigration from other 

populations.

Å "Crossing over" is an important effect in making new combinations of 

genetic material.

Å Other changes involve deletions, duplications, or inversions of genetic 

material. 

Å In nature, gene frequencies vary in populations of plants over geographic 
distance. 

Å At some point, limits as to how much the plant can tolerate are reached 
and this helps to define the range of a plant.

Å There are various kinds of culture methods including tissue culture, cell 
culture, hairy root cultures. Genes can be introduced by "shooting them 
in", by protoplast fusion, or other molecular methods.

Polyploidy

ÅSometimes plants end up with more than the 
diploid number of chromosomes. This often 
occurs when some of the reproductive cells don't 
divide properly.

ÅPolyploids. Diploid, tetraploid, hexaploid, triploid 
etc. Many crop plants involve polyploidy in their 
formation. 

ÅMany types of polyploids are sterile. Polyploid 
plants are often larger than diploid plants. 
Polyploidy often occurs by chance.  Humans often 
take advantage of the plants in which it has 
occurred.

Plant species

Botanists tend to consider a species to be a group of populations 

that are derived from a single ancestor and which can be 

distinguished morphologically from other groups of populations.

Plant species are not defined well by reproductive barriers as in 

many groups of animals. Polyploids are often derived from 

diploid ancestors. 

Many hybrids occur between related plant species. Often 

cultivated plants have been given different names than their wild 

progenitors. One of the big problems is deciding what are the 

wild progenitors of cultivated plants.

Evolutionary relationships. How do we know how closely related 

plants are?

Landraces, Diversity  

10  

Refers to the particular kinds  of old 
seed strains and  varieties that are 
farmer-selected in areas where local  
subsistence agriculture has  long 
prevailed. Landraces are  highly 
adapted to specific  locales or groups.  

Definition :  
modified by  native and also  
immigrant farmers.   

The term is usually applied to  
varieties of corn, squash, and  beans 
that were domesticated  by 
native farmers,

Wild, cultivars, races, varieties

73 74 75
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Cropdiversity, characterstics Value of Diversity, traits Loss of diversity

BREEDING METHODS

A). Inbreeding B). Outbreeding C). Heterosis

INBREEDING

eing affected by Rec

Mating of Parents who are Closely Genetically  

related.

Results in Increased Homozygosity which can  

increase the Chance of

Offspring b essive traits.

MERITS & DEMERITS

MERITS OF  

INBREEDING

A) Increase of  

Homozygotes,

B)Production of Pure  

lines.

C)Elimination of  

Deleterious  

Recessive  

Characters.

D)Production of  

Valuable Breeds.

DEMERITS OF  

INBREEDING

A) Low yield

B)Inbreeding  

Depression

C)Appearance of  

Deleterious  

Characters.

79 80 81

82 83 84



18.12.2025

15

OUTBREEDING
Mating of Unrelated individuals

Also known as Cross Breeding.

The offspring formed by mating of Two unrelated  

parents.

TYPES OFOUTBREEDING

A)INTRASPECIFIC : Matting between Members  

of Same Species.

B)INTERSPECIFIC : Matting between Members  

of Different Species.

C) INTERGENERIC :

Matting between the Members of Different  

Genera.

TYPES OF OUTBREEDING

INTERSPECIFIC INTERGENERIC

RESULTS OFOUTBREEDING

A)Numerous varieties of better Yielding crop  

plants.

B) Paddy hybrids produce more Grains.

C)Tall and Dwarf coconut hybrid yields more  

number of Nuts

D)Caddish is a hybrid Between Cabbage and  

Radish

E)Pomato is a hybrid between Potato and  

Tomato.

Hybrid breeding; Heterosis: crossing of 

homozygotic Llnes HETEROSISBREEDING
The Increased growth vigour or yield of hybrids  

over the Parents is

known as Heterosis or Hybrid vigour.

Crop breeding to manifest heterosis is called  

Heterosis breeding.

It brings out the Superiority in F1 individuals but  

the vigour tends to Decrease from F2 generation  

onwards.

85 86 87

88 89 90
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HETEROSISBREEDING
Heterosis means Deviation of Offspring from the  

Actual Character of Parents.

In Plants, Heterosis appears due to  

Developmental stimulation induced by the Union  

of Gametes coming from Two genetically  

complementing parents.

Hybrid: Heterosis effect ADVANTAGE & DISADVANTAGE

ADVANTAGE DISADVANTAGE

1. In many crops, F1  
hybrids are Early in  
Maturity.
EX : Cabbage, Onion,  
Tomato etc.

2. They produce goods  
with Uniform size.  
Ex : Onion and  
Cabbage.

3. They are resistance to  
Biotic and Abiotic  
stresses.
Ex : Cucumber, Tomato  
and Onion.

4. They are always high  
yielding varieties

1. Production cost is  

High.

2. Fresh seeds is to be  

Purchased every  

time to raise new  

crop.

3. Sometimes F1  

hybrids are  

Vulnerable to  

disease.

geneticmale sterility
Hybrid Seed production  

Hybrid seed production field 

The lower number of male pollinator  rows 

(whitish-yellow) alternate with  the larger 

number of female seed  parent (male-sterile) 

rows  (red). 

Lowering the ratio of female  to male 

pollinator rows is one  method that the 

commercial industry  is using to ensure rapid 

and more  complete pollination of the female.  

62  
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Precision breeding
Marker assistedbreeding Breeding for an improved trait using markers  

52  

Breeding with Markers

Marker: 

MorphologischeMarker: 
z.B. Farbe
BiochemischerMarker:  
Enzyme 
MolekulareMarker  

53  

Breeding, Molecular Markers  

54  

Advantages  molecularmarker Sweetcorn

97 98 99

100 101 102
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Use of fingerprinting Genetic mapping

Introducing new traits in a plant 
family:(Random) Mutation Breeding   

67  

Mutation refers to sudden heritable change in the phenotype of an

individual.

Mutation occurs in two ways:

(1) By alteration in nuclear DNA ( point mutations)

(2) By change in cytoplasmic DNA(cytoplasmic mutation)

The best example of useful cytoplasmic mutation is cytoplasm male sterility.

1927ïFirst proof of induced mutations in plants; radium ray treatment of

Datura stramonium (Gager and Blakeslee).

1927 - Muller working with Drosphila provides proof of mutation induction

by X-rays Muller champions induced mutation for animal and plant

breeding and opens a new era in genetics and breeding.

Mutation breeding

A.Spontaneous mutations : Mutation occurin  
natural populations .

B.Induced mutations: Mutation may beartificially  
induced by various mutagenic agents.

Induced mutations are of two types:  

1.Macro-mutations: Mutation with distinct
morphological changes in the phenotype.

2.Micro-mutations: Mutations with invisible  
phenotypic changes.

103 104 105

106 107 108
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Mutation breeding

1.Alkylating agents: EMS ̀(ethyl methane  sulphonate),methyl methane 

sulphonate  (MMS),sulphur mustard, nitrogen mustard

2. Acridine dyes: proflavin,acridineorange,  acridine yellow and ethidium

bromide.

3. Base Analogues:5 Bromo Uracil,5-chlorouracil. 4.Other mutagens: 

Nitrous Acid, SodiumAzide.

4.Mutation breeding is a cheap and rapid  method of developing new 

varieties.

5.Induced mutagenes is used for the induction  of CMS. Ethidium 

bromide (EB) has been  used for induction of CMS in barley.

6.Mutation breeding is more effective for the  improvement of oligogenic 

characters.

7.Mutation breeding is the simple, quick and  the best way when a new 

character is to be  induced.

Limitations

a) The process is generally random and unpredictable.

b) Useful mutants are rare and predominantly recessive.

c) Mutants can have strong negative pleiotropic effectson  

other traits.

d) Health risks: handling, chemical mutagens; radiations,  

fast neutrons treatments.

e) Most mutants are of no use to breeding even if a large  

number of mutants can beproduced.

f) Field trialling and germplasm storage can beexpensive  

and require a lot of space and careful management if  

large mutant populations arehandled.

IAEA 

Breeding: Irradiation  

Irradiator at Institute of  

Radiation Breeding 
Ibaraki-ken,  JAPAN   
(http://www.irb.affrc.go.jp/)  

68  

Breeding: Tissue culture , Clones ? 

70  

Somaclonalvariation 

ΞProduction of a new variety of japanese

butterbur using somaclonalvariation.(upper:newvariety, 
lower:native variety)   

71  

109 110 111
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Protoplast fusion Tomoffel Breeding using transposons  

72  

Ein Transposonist ein DNA-Abschnitt bestimmter Länge im 
Genom, der seine Position im Genom verändern kann 
(Transposition). Man unterscheidet Transposons, deren mobile 
Zwischenstufe von RNA gebildet wird (Retroelemente oder 
Klasse-I-Transposon), von denjenigen, deren mobile Phase DNA 
ist (DNA-Transposonoder Klasse-II-Transposon). 

Transposon tagging

The molecular 
isolation of 
transposable 
elements now 
permits the cloning 
of genes in which 
the element 
resides. The major 
advantage of this 
system is that 
genes whose 
function is not 
known can be 
cloned

75  

GM plants,Tranferring traits in ways which 
are not used  in nature: GMOs

79  

Agrobact. tumefaciens  

123  

115 116 117
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T DNA  

124  

Homolog recombination Antibiotic resistance marker gene

http://www.gmo -
compass.org/

Gene gun  

125  

Methods, overview

121 122 123

124 125 126
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Transformation usingAgrobaccteriumtumefaciens, gene
gun.. And virusvectors( also in human genetherapy?

Herbicide tolerance, glyphosate  

130  131  

Herbicide Resistance: more or less  
herbicide?  depending on local 
agricultural background 

ΞRoundup Ready Soy, Corn,    
Canola 
ΞAllows post-emergence  
herbicide spraying 

ΞIncreases yield 

ΞFacilitates no-till farming 

Ξ89% U.S. Soy crop (2006)  

144  

Old and new Problems: Resistance  

Herbicide Resistant Weeds  

Evolve  

Number of Evolved Glyphosate -

Resistant Weed Species  

132  

Herbizide resistance, gene transfer  

133  

127 128 129

130 131 132
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Gene flow: multiresistant Rape Insect resistance, BT maize  

134  

BT resistance: B. thuringiensis proteins  

138  

Roundup ready, Monsanto  

137  

Maiszünsler: wirtschaftlichbedeutendsterMaisschädling

Esgibt mehrereStrategienzurBekämpfungdes Maiszünslers: 

Å mechanischdurchZerkleinernund Unterpflügender auf demFeld 
verbliebenen Pflanzenreste

Å chemischdurchEinsatzvon Insektiziden

Å biologischmit Hilfe von Trichogramma(Schlupfwespen) 

Å BT Toxin Präparate

Å gentechnischvermittelte Insektenresistenzbesitzt(Bt-Mais)   

135  

Bt Corn  

ΞNatural insecticide from  
Bacillus thuringiensis

ΞNon-toxic to humans 

ΞTarget insect: corn borer 

ΞPotential to: 

ςreduce insecticide use 

ςreduce mycotoxins

Ξ40% U.S. Corn crop Bt (2006)  

142  

133 134 135
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Bt Concerns 

ΞBt pollen harms non-target species? 

ΞBt crops select for resistant insects 

ΞBt pollen can drift to organic fields 

ΞFood system failed to keep BT Starlink

corn out of human food products  

143  140  

Insect Resistant Cotton  
Disease Resistance, viruses 

Ξ

ΞCantaloupes 

ΞCucumbers 

ΞCorn 

ΞRice 

ΞPapaya 

ΞPotatoes 

ΞSoybeans 

ΞSquash 

ΞTomatoes 

ΞWheat  

Genetically engineered papaya  resistant 

papaya ringspot  virus  

146  

(Devlin et al. 1994)  

Growth-enhanced fish  

Auto-transgenic  mud 

loach: ɓ-actin promoter  

linked to GH  gene.   

157  

Salmon Growth hormone  
expressed in cold 
waters   & unlinked 
from seasonal  temp. 

GM Salmon  

Kellner Anna
Stoll Christiane

ÅProbleme der Lachsindustrie

ÅgvLachs von Aqua Bounty

ÅProduktionssteigerung über Ernährung, Krankheitsresistenz

ÅGefahr für die Wildlachspopulationen

ÅAbhängigkeit des Fischfutters

ÅUmweltverschmutzung durch Lachszucht

ÅAtlantischer Lachs von Aqua Bounty

ÅWachstumshormon-Gendes ChinookLachs

ÅFrostschutz-Protein-Gen

Åbessere Entwicklung in kalten kanadischen Gewässern

ÅWachstum über das ganze Jahr

Ånormales Gewicht in der Hälfte der Zeit erreicht

gv Lachs

BELFOND- CURIEUX, O.L et al.: Factors to consider before production and commercialization of aquatic genetically 
modified organisms: the case of transgenic salmon; Environmental Science & Policy 12; 170 - 189; 2009.

139 140 141
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Golden Rice  

147  

Goldener Reis,  

Unter Goldenem Reis(engl. Golden Rice) versteht man eine gentechnisch veränderte 
Reissorte. Es wurden zwei artfremde Geneund damit ein mehrschrittiger Syntheseweg in 
das Genomeingefügt. Das Phytoensynthase-Gen (psy) stammt von der Osterglocke
(Narcissus pseudonarcissus) und das Carotindesaturase-Gen (crtI) von einem Bakterium 
Namens Erwinia uredovora(neuer Name: Pantoea ananatis). 

Dank dieser zwei Gene kommt es zur Bildung von Beta-Carotin(Provitamin A) im 
Endospermder Reiskörner, die deshalb (gold-)gelb / orange gefärbt sind. Das Provitamin 
wird dann im Körper zu Vitamin A (Retinol) umgewandelt.

GMO tobacco, 

expression of human proteins in plants
GMOs in  development: 
CLAIMED BREEDING OBJECTIVES  

152  

CLAIMED BREEDING OBJECTIVES  

153  

09.12.2008  

Claimed breeding objectives  

154  

BREEDING OBJECTIVES  

155  

145 146 147

148 149 150

http://de.wikipedia.org/wiki/Reis
http://de.wikipedia.org/wiki/Gen
http://de.wikipedia.org/wiki/Genom
http://de.wikipedia.org/wiki/Osterglocke
http://de.wikipedia.org/w/index.php?title=Erwinia_uredovora&action=edit&redlink=1
http://de.wikipedia.org/w/index.php?title=Pantoea_ananatis&action=edit&redlink=1
http://de.wikipedia.org/wiki/Carotine
http://de.wikipedia.org/wiki/Carotine
http://de.wikipedia.org/wiki/Carotine
http://de.wikipedia.org/wiki/Endosperm
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Breeding objectives  

156  

GMO Trees GM FLowers

Marco Valletta 154

Regulations: Directive 2001/18/EC

ǒDirective 2001/18/EC on the deliberate release 
into the environment of GMOs
×Clear definition of GMO and relative techniq.

×Scope: product containing GMOs or consisting of 
such organisms

×The experimental release of GMOs into the 
environment (for example field trials) 

×The placing on the market of GMOs ( for ex. 
cultivation, importation or transformation)

Marco Valletta 155

New directive. Scope of Directive 
2001/18 and Regulation 1829/2003

Reg. 1829/2003

Food/feed consisting, containing

or produced from a GMO

Directive 2001/18

άƭƛǾƛƴƎέ Dahǎ

Safety: Random integration, 

Insertional mutagenesis  

Promoter  

1.  Interrupt coding region and inactivate gene  

Vector 

2.  Insert next to gene and activate its expression inappropriately  

Vector  

161  

151 152 153

154 155 156
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Detectionof unintendedeffects in 
vitro, in vivo

Toxicology Asessment: Difficulties Animal 
Feeding Studies 
Whole Foods

Small doses to be fed (bulk, satiety)

Nutritional imbalance of the diet

Many confounding factors

Small safety margins, if any

Insufficient sensitivity for specific endpoints

GMO tests: PCR, primers, areas,  
array

Umwelt Sicherheit LMOs
Cloning, Definition

Cloningis the processof makingan identical
copyof something

In biology, it collectivelyrefersto processes
usedto

-- copiesof DNA Fragments (molecularcloning)
-- cells(cellcloning)
-- organism

The term also coverswhenorganismssuch asbacteria, 
insectsor plantsreproduceasexually.

157 158 159

160 161 162
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DNA cloning:

To clonea pieceof DNA,DNA
is cut into fragments using
restriction enzymes that
recognizespecific sequences
of bases in DNA. The
fragments are pasted into
vectorsthat havebeencut by
the samerestriction enzyme.
Vectors (e.g., plasmids or
viruses) are needed to
transfer and maintain DNAin
a hostcell.

ReproductiveCloning

Reproductivecloningis a technologyusedto generatean animal that
has the samenuclearDNAas another currently or previouslyexisting
animal. Dolly was created by reproductive cloning technology. In a
processcalled"somaticcell nucleartransfer" (SCNT), scientiststransfer
geneticmaterialfrom the nucleusof a donoradult cell to aneggwhose
nucleushasbeenremoved. Thereconstructedeggcontainingthe DNA
from a donor cellmust be treated with chemicalsor electriccurrent in
order to stimulate cell division. Once the cloned embryo reachesa
suitablestage,it is transferredto the uterusof a femalehost where it
continuesto developuntil birth.

Reproductive  Cloning

168  

TherapeuticCloning

Therapeuticcloning,alsocalled"embryo cloning,"is the productionof
humanembryosfor usein research. Thegoalof this processis not to
createclonedhumanbeings,but rather to harveststem cellsthat can
be usedto study humandevelopmentand to treat disease. Stemcells
areextractedfrom the eggafter it hasdividedfor 5 days.
Theextraction processdestroysthe embryo,which raisesa variety of
ethicalconcerns. Manyresearchershopethat onedaystemcellscanbe
usedto serveas replacementcellsto treat heart disease,Alzheimer's,
cancer,andother diseases.

New Objectives

163 164 165

166 167 168
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CRISPR/CAS9

Targeting RNA CRISPR-Cas9 CRISPR-Cas9 makesmutation

169 170 171

172 173 174
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Prime editing: brandnew gene editing tool could fix 
most harmful DNA mutations in humans and plants 

Values: Food productionand conservation
of Nature: What is NATURE ?

What to protect why ?

Values of Nature Values of Nature 

https://www.youtube.com/watch?v=q8AZHtF2f50

175 176 177

178 179 180

https://www.youtube.com/watch?v=q8AZHtF2f50
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Economy and nature, Value an 
intrinsicvalue?

Monetaryvalue

άbŀǘǳǊŜΣ ǘƻ ōŜ ŎƻƳƳŀƴŘŜŘΣ Ƴǳǎǘ ōŜ ƻōŜȅŜŘέ

Francis Bacon, 1561 ς1626

Rise of natural science and nature

Newton ( 1642) was intensely 
curious and deeply committed to 
understanding the natural world. 
His pursuit of knowledge wasn't 
just limited to mathematics and 
physics, but also extended into 
areas like alchemy, theology, 
and the study of the Bible. He 
spent a significant amount of 
time trying to unlock what he 
saw as the hidden, underlying 
principles governing the 
universe.

Jean-Jacques Rousseau
1712-1778

Rousseau postulierte einen 
Menschen, der im 
Naturzustand den Einklang mit 
der Natur sucht

Return to eden 

"Handle so, daß die Wirkungen deiner 

Handlungen verträglich sind mit der Permanenz 
echten menschlichen Lebens auf Erden."

Property and responsibility 

181 182 183

184 185 186
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Frühzeit und Antike
ÅSchon in frühen Kulturen gab es Formen des Naturschutzes, meist aus 
praktischen oder religiösen Gründen .
Å In vielen indigenen Kulturen galten bestimmte Tiere, Pflanzen oder 

Landschaften als heilig und wurden deshalb geschützt.
Å In der Antike betonten Philosophen wie Aristoteles oder Plinius der 

Ältere die Ordnung und Schönheit der Natur Έallerdings sah man die 
Natur meist als Ressource für den Menschen.

Mittelalter
ÅDer Mensch stand im Zentrum der Schöpfung (ΕGott gab dem Menschen die Erde 
zur NutzungΓ).
ÅDennoch gab es kirchlich geprägte Schutzgedanken , etwa in Form von 
Klostergärten oder Jagdverordnungen, die Tiere und Wälder indirekt schützten.
ÅIn einigen Regionen wurden Heilige Haine oder Quellen als Orte des Schutzes 
bewahrt.

19. Jahrhundert ΈRomantik und erste Naturschutzbewegungen
ÅIn der Zeit der Industrialisierung und der Romantik erwachte eine neue 
emotionale Beziehung zur Natur .

ÅDichter und Denker wie Goethe, Rousseauund Humboldt betonten die 
Schönheit, Vielfalt und Eigenwert der Natur.
ÅIn den USA setzte sich Henry David Thoreau (Autor von Walden, 1854) für ein 
einfaches Leben in Harmonie mit der Natur ein.

ÅErste Nationalparks entstanden:
Å1872: Yellowstone National Park (USA) Έder erste weltweit.
Å In Deutschland: Heimat- und Naturschutzbewegungum 1900, z. B. 

Gründung des Bund Naturschutz in Bayern (1913) .

20. Jahrhundert ΈVom Naturschutz zum Umweltschutz

ÅNach den beiden Weltkriegen gewann der Naturschutz als 
wissenschaftliche und politische Bewegung an Bedeutung.
ÅGründung von Naturschutzgebieten , Nationalparks und internationalen 
Organisationen (z. B. IUCN1948).

ÅIn den 1960er und 1970er Jahren wuchs das Bewusstsein für 
Umweltverschmutzungund Ressourcenverbrauch:

Å1962: Silent Spring (dt. Der stumme Frühling ) von Rachel Carson Έ
Auslöser der modernen Umweltbewegung.

Å1972: UN- Konferenz in Stockholm ΈBeginn der internationalen 
Umweltpolitik.

ÅEntstehung von Umweltorganisationen wie Greenpeace(1971) und dem 
World Wide Fund for Nature (WWF).

Gegenwart ΈNachhaltigkeit, Klimaschutz und Biodiversität
ÅHeute steht der Naturschutz im Kontext globaler Herausforderungen wie 
Klimawandel, Artensterben und Ressourcenknappheit.

ÅKonzepte wie:
ÅNachhaltige Entwicklung (seit dem Brundtland - Bericht 1987),
ÅBiodiversitätsschutz (UN- Konvention 1992),
ÅKlimaschutzabkommen von Paris (2015)

zeigen, dass der Naturschutzgedanke heute global, ökologisch und 
sozial vernetzt gedacht wird.

ÅBewegungen wie Fridays for Future oder Extinction Rebellion bringen 
diesen Gedanken in die Öffentlichkeit.

The problemof landuse, transformationand
Conservation

Carolyn Merchant

Conservationhistory,
Univ. of Berkley

https://www.youtube.com/watch?
v=HSZuyPA5-1Y

Carolyn Merchant 

https://www.youtube.com/watch?v=HSZuyPA5-1Y&t=2543s

187 188 189

190 191 192

https://www.youtube.com/watch?v=HSZuyPA5-1Y
https://www.youtube.com/watch?v=HSZuyPA5-1Y
https://www.youtube.com/watch?v=HSZuyPA5-1Y
https://www.youtube.com/watch?v=HSZuyPA5-1Y
https://nam04.safelinks.protection.outlook.com/?url=https://www.youtube.com/watch?v%3DHSZuyPA5-1Y%26t%3D2543s&data=02|01||3ab728a0ebd94fa2b67f08d64892662e|84df9e7fe9f640afb435aaaaaaaaaaaa|1|0|636776190944698241&sdata=bTJIcWdLfDmUCmlV214GJ7Ch5CtGVa3mZ26gbdFWSqo%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https://www.youtube.com/watch?v%3DHSZuyPA5-1Y%26t%3D2543s&data=02|01||3ab728a0ebd94fa2b67f08d64892662e|84df9e7fe9f640afb435aaaaaaaaaaaa|1|0|636776190944698241&sdata=bTJIcWdLfDmUCmlV214GJ7Ch5CtGVa3mZ26gbdFWSqo%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https://www.youtube.com/watch?v%3DHSZuyPA5-1Y%26t%3D2543s&data=02|01||3ab728a0ebd94fa2b67f08d64892662e|84df9e7fe9f640afb435aaaaaaaaaaaa|1|0|636776190944698241&sdata=bTJIcWdLfDmUCmlV214GJ7Ch5CtGVa3mZ26gbdFWSqo%3D&reserved=0
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Carolyn Merchant

https://www.youtube.com/watch?v=pqa1akoQIJE

Farming values, middleages
autark? 

Landuse and property

conservation : expolitation

use :  property

Science13 December 1968:

Vol. 162. no. 3859, pp. 1243 ð1248

Articles

The Tragedy of the Commons

Garrett Hardin 

professor of biology, University of California, Santa Barbara.

When a resource is held "in common," with many people having 
"ownership" and access to it, Hardin reasoned, a self-interested 
"rational" actor will decide to increase his or her exploitation of the 
resource since he or she receives the full benefit of the increase, but the 
costs are spread among all users.

Nature and property Keynesians believe that, 
because prices are somewhat 
rigid, fluctuations in any 
component of spendingΉ
consumption, investment, or 
government expendituresΉ
cause output to change. If 
government spending 
increases, for example, and 
all other spending 
components remain constant, 
then output will increase.

193 194 195

196 197 198

https://www.youtube.com/watch?v=pqa1akoQIJE
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As Keynes stood to the 
left, so Mises stood to 
the right Ήand for the 
right. While Keynes 
would arm the government 
with extraordinary 
peacetime powersΉ
oblivious to the 
Actonian principle that 
power cor- ruptsΉ
Mises called for 
limited, non -
interventionistic 
government.

Industrial and Corporate Change
Pp. 131-159 

OSTROM, E.© 1995 Oxford University Press

research-article

Self-organization and Social Capital 
( building public goods )

ELINOR OSTROM 

(Workshop in Political Theory and Policy Analysis, Indiana 
University Bloomington, IN 47408ς3895, USA) 

Nature and property. Public goods Benefit sharing, geneticressources

Access and benefit sharing RIO 1992 Diversity, sustainabilityand equal
accessto naturalressources UN: sustainability: Agenda 21

199 200 201

202 203 204

/
http://scholar.google.com/scholar?q=%22author:E.+author:OSTROM%22
/misc/terms.shtml
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The eight MDGs ςreduce poverty and hunger; achieve universal 
education; promote gender equality; reduce child and maternal deaths; 
combat HIV, malaria and other diseases; ensure environmental 
sustainability; develop global partnerships ςfailed to consider the root 
causes of poverty and overlooked gender inequality as well as the 
holistic nature of development. The goals made no mention of human 
rights and did not specifically address economic development. While the 
MDGs, in theory, applied to all countries, in reality they were considered 
targets for poor countries to achieve, with finance from wealthy states. 
Conversely, every country will be expected to work towards achieving 
the SDGs.

UN 2015, 2020 SustainableDevelopment Goals (SDG)

Agenda 2030

ÅαDƭƻōŀƭŜ ½ǳƪǳƴŦǘǎȊƛŜƭŜ ŦǸǊ ƴŀŎƘƘŀƭǘƛƎŜ 
9ƴǘǿƛŎƪƭǳƴƎά

Å25. September 2015: Gipfeltreffen in New York

Verabschieden der Agenda 2030 durch 193 
Mitgliedsstaaten der UN

ÅGlobaler Rahmen für die Nachhaltigkeitspolitik 
der kommenden 15 Jahre

ÅKernstück: {5DΨǎ(SustainableDevelopment 
Goals)

17 Ziele für nachhaltige Entwicklung 

politische Zielsetzungen der UN zur 
Sicherung einer nachhaltigen Entwicklung auf 
ökonomischer, ökologischer und sozialer Ebene 

Ziel 15: Landökosysteme schützen

1. Nachhaltige Bewirtschaftung der Wälder

2. Bekämpfung von Wüstenbildung & Bodendegradation

3. Verlust an biologischer Vielfalt stoppen

Å Bsp: bis 2020 Entwaldung beenden & geschädigte Wälder wiederherstellen

Å Finanzielle Mittel aus allen Quellen für die Erhaltung & nachhaltige Nutzung der 
biologischen Vielfalt & Ökosysteme aufbringen und deutlich erhöhen

Å Bis 2030 Degradationsfläche auf null senken

1) End poverty in all its forms everywhere
2) End hunger, achievefood securityandimprovednutrition, andpromote sustainableagriculture
Advertisement
3) Ensurehealthy livesandpromote wellbeingfor all at all ages
4) Ensureinclusive andequitablequality educationandpromote lifelong learningopportunities for all
5) Achievegenderequality andempowerall womenandgirls
6) Ensureavailabilityandsustainablemanagementof water andsanitationfor all
7) Ensureaccessto affordable, reliable, sustainableandmodern energyfor all
8) Promote sustained, inclusive andsustainableeconomicgrowth, full andproductiveemployment, anddecentwork for all
9) Buildresilient infrastructure, promote inclusive andsustainableindustrialisation, andfoster innovation
10) Reduceinequalitywithin andamongcountries
11) Makecitiesandhuman settlementsinclusive, safe, resilientandsustainable
12) Ensuresustainableconsumptionandproduction patterns
13) Take urgent action to combatclimatechangeandits impacts(takingnote of agreementsmadeby the UNFCCCforum)

14) Conserveandsustainablyusethe oceans, seasandmarine resourcesfor sustainabledevelopment
15) Protect, restoreandpromote sustainableuseof terrestrial ecosystems, sustainablymanage forests, combat
desertificationandhalt andreverselanddegradation, andhalt biodiversityloss
Advertisement
16) Promote peacefuland inclusive societiesfor sustainabledevelopment, provideaccessto justicefor all andbuild effective, 
accountableandinclusive institutions at all levels
17) Strengthenthe meansof implementationandrevitalisethe global partnershipfor sustainabledevelopment

205 206 207

208 209 210

http://unfccc.int/2860.php
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Location: Geneva, Switzerland
Established: 1January1995
Created by: Uruguay Round negotiations
(1986-94)
Membership: 149countries (11.12.2005)
Budget: 169mSwiss francs, 2005
Secretariat staff: ~600
Head: Director-General Pascal Lamy

Functions:
ωAdministering WTO trade agreements
ωForum for trade negotiations
ωHandling trade disputes
ωMonitoring national trade policies
ωTechnical assistance and training for developing countries
ωCooperation with other international organizations

WTO 
ωforum for

negotiations

Åagreed rules and 
commitments

Åé with basic 
principles for trade

Åé and dispute 
settlement

Åmember -
driven

Åsupporting
Secretariat

What is the WTO? TRIPS: Main features (1)

ÅCoverage of TRIPS
Areas of intellectual property covered:

Åcopyright and related rights 

Åtrademarks including service marks;

Ågeographical indications including appellations of origin;

Åindustrial designs;

Åpatents including the protection of new varieties of plants;

Åthe layout-designs of integrated circuits; and

Åundisclosed information, including trade secrets and test data.

The role of trade regulations 2001 Doha Declaration: TRIPS

ÅEmphasized that TRIPS should 
be supportive of public health
ïSee separate declaration

ÅSeptember 2003 deadline for 
negotiations on wine and spirit 
GI registration 

ÅTRIPS Council reviews to 
consider biological diversity, 
traditional knowledge and 
development objectives

Click for Doha Development Agenda gateway

TRIPS: Main features (2)

ÅEnforcement Provisions
ÅGeneral Principles applicable to IPRs

ÅSpecifies Procedures that must be available

ÅDispute Settlement
ÅPart of the integrated Dispute Settlement  System 

of the WTO

ÅNo unilateral action by Members allowed

211 212 213

214 215 216

http://www.wto.org/english/tratop_e/dda_e/dda_e.htm
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Freedom to determine the appropriate method of 
implementing the Agreement (Art. 1.1)

National treatment (Art. 3)

Most-favoured nation treatment (MFN) (Art. 4, 5)

Exhaustion of rights (Art. 6); see (WT/MIN(01)/DEC/2)

Objectives (Art. 7); see WT/MIN(01)/DEC/2

Principles (Art. 8); see WT/MIN(01)/DEC/2

TRIPS Basic Principles (1) TRIPS: Basic principles (2)

ÅNational treatment

ïforbids discrimination between a Member's 
own nationals and the nationals of other 
Members

ÅMost-Favoured-Nation Treatment

ïforbids discrimination between the nationals of 
other Members

All countries have rights to take 
Sanitary and Phytosanitary (SPS) 
Measures for 
protection of human, animal and plant 
life and health

SPS Agreement, Article 2.1 .

SPS measures:

ÅMust be based on scientific evidence and 
risk assessment

ÅMust not create any sort of unjustified 
barriers and 

ÅMust not create any restrictions in 
international trade.

Definition of an SPS Measures 

To protect

Åanimal or plant      
life

From

Åpests, 

Ådiseases or

Ådisease-causing 
organisms

Beneficiaries of the SPS Agreement:

ÅThe consumers, 

ÅThe exporters of agricultural products, 

ÅThe importers of food and other agricultural 

products.

217 218 219

220 221 222
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Appropriate level of sanitary or 
phytosanitary protection:

Å The level of protection deemed 
appropriate by the country establishing a 
sanitary or phytosanitary measure to 
protect human, animal or plant life or 
health within its territory. 

Many countries refer to this concept as the 

άŀŎŎŜǇǘŀōƭŜ ƭŜǾŜƭ ƻŦ ǊƛǎƪέΦ

SPS a critical perspective

ÅCan trade- limitations restricted to sanitary and 
phytosanitay aspects ensure  local biodiversity 
threatened by global trade ( see problem of 
exotic species, see  global homogenisation of 
diversity). 

Organic farming; Nature: Elements for  

mainstream farming ?  

76  

Entstehungskontext des Biolandbaus

1920-1950

Å Biolandbau als Antwort auf Krisen

ï Grosse Wirtschaftskrise der 1930er Jahre 

ï Ökonomischer Zwang zur Produktivitätssteigerung

ï Verschuldung, Abhängigkeit

ï Ökologische Krise 

Å Lebensreformbewegung («zurück zur Natur») 

ï für Aussteigerinnen, Visionäre und rebellische Bauern

Å Von Bio-Pionieren entwickeltes Landbausystem gilt bis heute als Leitbild für eine 
nachhaltige Land- und Ernährungswirtschaft

ï Zusammenschluss in Organisationen 

ï wissenschaftliche Erkenntnisse und Praxiserfahrungen als Basis

ï Markt orientiert sich an Konsumentenbedürfnis

ï umweltschonend und tiergerecht 

Entstehungskontext des Biolandbaus

Å Hohes Bevölkerungswachstum durch Industrialisierung

ïWissen über Prozesse im Boden und über Nährstoffkreisläufe gering

ïSuche nach technischen und wissenschaftlichen Lösungen zur Steigerung der 
landwirtschaftlichen Produktivität

Å Erfindungen zur Steigerung der Nahrungsmittelproduktion

ï 1828 Carl Sprengel: Minimumgesetz (knappster Nährstoff limitiert Wachstum) 

ï 1849 Justus von Liebig: Mineralstofftheorie, Erfinder von künstlichem 
Phosphatdünger,

ï 1910 Haber-Bosch-Verfahren: synthetische Stickstoffherstellung

Å Landwirtschaft im Wandel

ï Industrialisierung, Motorisierung der Betriebe

ïPflanzenzucht, Kunstdünger, Wachstumsregler und Pestizide

Pioniere in der Geschichte des Biolandbaus

Dr. Rudolf Steiner *1861; ¥1925

Å Besondere Leistungen

ï Gründer des biologischen-dynamischen Landbaus

ï Gründer der Anthroposophie

Å Leben und Werk 

ï Studium in Wien: Mathematik, Naturwissenschaft (Lehrveranstaltungen in Literatur, Philosophie und 
Geschichte)

ï Promotion zum Doktor der Philosophie an der Universität Rostock

ï Herausgeber der naturwissenschaftlichen Schriften J. W. von Goethes

ï Aufbau der Anthroposophie: Vortragsreisen in Berlin und ganz Europa zu Pädagogik, Kunst, Medizin, 
Theologie, Landwirtschaft (>5000 Vorträge)

ï Beginn der Waldorf-Schulbewegung in Stuttgart (CH: Steinerschule)

ï Vortragsreihe für Landwirte: «Geisteswissenschaftliche Grundlagen zum Gedeihen der 
Landwirtschaft» (1924) 

ï Gründung der Anthroposophischen Gesellschaft

223 224 225
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Rudolf Steiner 

https://www.youtube.com/watch?v=
6- 54MuLF_z8

Steiner sah sich als Fortsetzer und Vertiefer von Goethes Erkenntnisweg.

Während Goethe intuitiv ahnte, dass Natur und Geist zwei Seiten einer Einheit sind, 

versuchte Steiner, diese Ahnung in ein bewusstes, methodisches Systemzu überführen.

Das führte ihn später zu seiner eigenen Geisteswissenschaft, der Anthroposophie, die auf 

einem erweiterten Erkenntnisbegriff beruht.

Das gemeinsame Ziel: Erweiterung des Bewusstseins

Sowohl Goethe als auch Steiner glaubten, dass der Mensch durch bewusste Schulung 

seiner Wahrnehmung zu einer tieferen Wahrheit gelangen kann.

Sie verstanden Erkenntnis nicht als kalte Analyse, sondern als innere Verwandlung: Der 

Mensch erkennt die Welt, indem er sich selbst verwandelt.

Diese Haltung steht im Gegensatz zur mechanistischen Weltanschauung der Aufklärung, 

die die Natur oft als Objekt verstand.

Er nahm die dialektische Bewegung des Denkensbei Hegel auf, aber verband sie mit 

Goethes Idee des lebendigen Erkennens.

So entstand sein Konzept des Ălebendigen Denkensñ, das in der Philosophie der 

Freiheit (1894) zur vollen Entfaltung kommt.

Steiner übernahm also Hegels Grundidee, dass Denken die Welt erschließt,

aber er verwandelte sie in eine Erkenntnispraxis, die nicht nur intellektuell, sondern 

innerlich erfahrbar ist.

Daraus entstand die Anthroposophieïeine Weiterführung des deutschen Idealismus in 

den Bereich des geistigen Erlebens und der spirituellen Wissenschaft.

Steiner verbindet Spiritualität mit Evolution:Die Materie ist eine vergeistigte Form 

göttlicher Aktivität.Die Erde und der Mensch entwickeln sich gemeinsam als Stufen 

göttlicher Selbstoffenbarung.Gott ist nicht fertig, sondern entwickelt sich durch die 

Welt hindurch.

Steiner and thereafter

The beginning of organic farming could trace back to 1924 in Germany 
ǿƛǘƘ wǳŘƻƭŦ {ǘŜƛƴŜǊΩǎ ŎƻǳǊǎŜ ƻƴ {ƻŎƛŀƭ {ŎƛŜƴǘƛŦƛŎ .ŀǎƛǎ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ 
Development, in which his theory considered the human being as part 
and parcel of a cosmic equilibrium that he/she must understand in order 
to live in harmony with the environment. Therefore, a balance must be 
struck between the spiritual and material side of life (Herrmann and 
Plakolm1991). 
H. Pfeiffer applied these theories to agriculture and gave birth to 
biodynamic agriculture (Kahnt1986). It was developed at the end of the 
1920s in Germany, Switzerland, England, Denmark and the Netherlands 
(Herrmann and Plakolm1991; Kahnt 1986; Diercks 1986) 
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Pioniere in der Geschichte des Biolandbaus

Dr. Hans Müller *1891; ¥1988, Maria Müller *1899; ¥1969

Å Besondere Leistungen

ï Gründerpaar des organisch-biologischen Landbaus als eigene 
Richtung (zusammen mit Hans Peter Rusch) 

ï Eröffnung Hausmutterschule und Bildungsstätte «Möschberg» BE

Maria Müller

ü Aufarbeitung der Literatur org. 
Landbaus und der 
Landbauwissenschaften

ü Leitung Hausmutterschule und 
Bildungsstätte «Möschberg»

Historie der biologischen Landwirtschaft

Dr. Hans Müller (1891-1988)

Hans Müller warBiologe und Pädagoge. 

{ŜƛƴŜ 5ƻƪǘƻǊŀǊōŜƛǘ Ƴƛǘ ŘŜƳ ¢ƛǘŜƭ α²ƛŜ ƪƻƳƳǘ Řŀǎ [ŜōŜƴ ŀǳŦ ŘŜƴ 
CŜƭǎΧΚά ǿƛŜǎ ōŜǊŜƛǘǎ ŀǳŦ ǎŜƛƴŜ [ŜƛŘŜƴǎŎƘŀŦǘΣ ŘƛŜ ŘŜƳ .ƻŘŜƴ ƎŀƭǘΣ Ƙƛƴ 
ςund der Fruchtbarkeit, die durch das Leben darin entstehen 
konnte. Mit einer wachsenden Gruppe von schweizerischen, später 
auch österreichischen und deutschen Bauern erprobte und 
verfeinerte er mit Hilfe seiner Frau und später mit Hans Peter Rusch 
ŘƛŜ αHumuswirtschaftαΣǿƛŜer die Landbaumethode zunächst 
nannte, die ohne Agrochemikalien und synthetischen Dünger 
auskam.

1932: Gründung der Landbauschule auf dem Möschbergim 
Emmental, daraufhin rege Lehr- und Bildungstätigkeit für Jugend 
ǳƴŘ 9ǊǿŀŎƘǎŜƴŜΦ ½ƛǘŀǘΥ αCǊŜƛƘŜƛǘ ƛǎǘ ƴǳǊ ŘŀΣ ǿƻ ŘŜǊ ōŅǳŜǊƭƛŎƘŜ 
Mensch sich der Verantwortung bewußtwird gegenüber dem, was 
ƛƘƳ ƛƴ ǎŜƛƴŜƳ .ƻŘŜƴ Χ ȊǳǊ Iǳǘ ŦǸǊ ƪƻƳƳŜƴŘŜ DŜǎŎƘƭŜŎƘǘŜǊ ςfür 
ŘƛŜ IŜƛƳŀǘ ǎŎƘƭŜŎƘǘƘƛƴΣΧ ŀƴǾŜǊǘǊŀǳǘ ƛǎǘΦά όIŀƴǎ aǸƭƭŜǊύ

Dr. Hans Peter Rusch (1906 ƿ1977)

Hans Peter Rusch war Arzt, Mikrobiologe und Humusforscher . Er 
arbeitete ab den 50er Jahren intensiv mit dem Ehepaar Müller zusammen. 
Gemeinsam wurde über Jahrzehnte Boden,- Humus- und 
Düngungsforschung betrieben, und daraus gemeinsam eine 
Landbaumethode entwickelt. Bvt!efs!ǈIvnvtxjsutdibguǆ!xvsef!ejf!
ǈpshbojtdi-cjpmphjtdif!Mboexjsutdibgu/ǆ!Ejf!Fshfcojttf!wpo!Rusch´s
Forschungen waren klare Erkenntnisse über ideale Bodenbearbeitung, 
organische Düngung, die notwendige Qualität organischer Dünger und 
Pflege der Bodenflora und ƿfauna-!ejf!efo!ǈLsfjtmbvg!efs!pshbojtdifo!
Tvctubo{ǆ-!xjf!Svtdi!ft!oboouf, erst ermöglicht. Rusch entwickelte einen 
njlspcjpmphjtdifo!Cpefouftu-!efo!ǈSvtdi-Uftuǆ-!efs!jin!hftubuufuf-!
Aussagen über potenzielle und zukünftige Bodenfruchtbarkeit abzuleiten 
und der bei allen damaligen Landwirtschaften der Müller ´schen
Bauerngruppen angewandt wurde.

Pioniere in der Geschichte des Biolandbaus

Mina Hofstetter  *1883; ¥1963

Å Besondere Leistungen 

ï Landw. Experimente auf ihrem viehlosen Betrieb

ï Publikationen, Vorträge, Kurse (Lebensreformbewegung)

ï Lehrstätte für biologischen Landbau auf ihrem Hof

Å Ihre Kerngedanken waren

ï Gesunde Nahrung aus gesundem Boden

ï Mehr Qualität statt Quantität

ï Nur oberflächliche Bodenbearbeitung (da Boden lebendiger Organismus)

ï Bodenbedeckung so oft als möglich

ï Kompost ist der ideale Dünger

ï Steinmehl ist ein wertvoller Bodenverbesserer

ï Gründüngung an Stelle von Brache

Australias demeterfarm
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Organic farming
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Etappen in der Entwicklung des Biolandbaus
1950-2000   Marktwirtschaftliche Organisationen

Å Vermarktung von Bioprodukten entwickelte sich erst nach gesetzlichen Schutz der 
Kennzeichnung von Bioprodukten

1946 Gründung AVG (heute: AV-AG)
Biogemüse AV-AG in Galmiz

1947 Gründung SGBL (heute: Bioterra)
BioterraiOrganisationfür den Bio- und Naturgarten in der Schweiz

1954 Eintragung Schutzmarke «Demeter»

1972 Gründung Biofarm

1981 Gründung VSBLO (heute:BIO SUISSE) 
Eintragung Schutzmarke «Knospe»

Etappen in der Entwicklung des Biolandbaus

1970-2000   Politische Verankerung von Bio

1971 Dr. Hans Müller fordert rechtliche Anerkennung des Begriffes «Bio»

1973 GründungForschungsinstitut für biologischen Landbau (FiBL)

1976 1. Kongress der International Federation of Organic Agriculture (IFOAM) 

1980 erste gemeinsame Richtlinien des Biolandbausin der Schweiz 

1981 Gründung VSBLO (heute:BIO SUISSE) 
Eintragung der Schutzmarke «Knospe»

1991 EU-Bioverordnung trittin Kraft
(auf Grundlage der Richtlinien der IFOAM und des Codex alimentarius)

1993 Bund definiert Mindestanforderungen für Bio bezügl. Direktzahlungen

1997 CH-Bioverordnung tritt in Kraft

2000 13. Wissenschaftskonferenz der IFOAM, organisiert durch FiBL

Initiative von Pionieren wächst zur Bewegung

Forschungsinstitut, internationale Dachorganisation

Bilder: FiBL, IFOAM

Å FiBL, heute eine der weltweit führenden 
Forschungseinrichtungen zur biologischen 
Landwirtschaft (Gründung 1973)

Å Stärken 

ïinterdisziplinäre Forschung, Innovationen 
mit Landwirten und Lebensmittelindustrie 

ïlösungsorientierte Entwicklungsprojekte 
und  rascher Wissenstransfer

Å IFOAM, internationale Dachorganisation 
der Bioorganisationen mit etwa 800 
Mitgliedern in 120 Ländern (Gründung 
1972)

Initiative von Pionieren wächst zur Bewegung

Erste Richtlinien und Dachverband (Bio Suisse)

Bilder: Bio Suisse

Å erfolgreiche Zusammenarbeit der Bio-verbände: 
Gründung der heutigen 
Bio Suisse 
(Dachverband der Schweizer Biolandbau-
Organisationen, Name ab 1997)

Å Bio-Verbände Demeter, Biofarm, SGBL Bio (später: 
Bioterra) und Progana vereinen sich

Å Erstellung gemeinsamer Richtlinien für Schutz und 
Kontrolle des biologischen Landbaus (unter Leitung 
des FiBL )

Å weltweit erste Bio-Richtlinien 
entstehen in der Schweiz (1980)

Initiative von Pionieren wächst zur Bewegung

Zertifizierung: garantierte Qualität, seriöser Handel

Bilder: bio.inspecta, Bio Test Agro

Å bio.inspecta (Gründung 1998) 

Å Ziel: Unterstützung von Landwirtschafts-betrieben und 
Unternehmen der Lebensmittelbranche in der nachhaltigen 
Entwicklung und der Stärkung Ihrer Marktposition

Initiative von Pionieren wächst zur Bewegung

Einstieg der Grossverteiler führt zu Bio-Boom

Bilder: Coop, Migros

ÅEinstieg von Coop (1994)

ïEinstieg von Coop als 
Detailhändlerin in den Bio-Markt 
und zunehmendes Interesse der 
Konsumenten führen zu Bio-
Boom 

ïParallel dazu Einführung von 
Direktzahlungen des Bundes an 
Biolandwirte

247 248 249

250 251 252



18.12.2025

43

Übersicht: Meilensteine in der Bio-Geschichte

Personen, Organisationen und Meilensteine

Bild: FiBL

1920            1930            1940            1950            1960            1970            1980            
1990            2000           2010           2020

Bio 1.0 Bio 2.0 Bio 
3.0

Strukturwandel, 
Überproduktion, 
hohes Preisniveau 

Öko-
logisierun
g

Markenentwicklung

Pionierphase

Regulierung

Å Rudolf Steiner

Å Mina Hofstetter

Å Hans und Maria Müller

Modernisierung 
Landwirtschaft 
Lebensreformbewegung

Intensivierung, 
Mechani- sierung, 
steigendes 
Umweltbewusstsein

Agrar-
reform

Übersicht: politische Verankerung von Bio

Anerkennung der Biorichtlinien bringt gesetzl. Schutz

Å privatrechtlich

ï private Biorichtlinien für 
Schweizer Produkte über 
Mindestanforderungen der CH-
Bioverordnung hinaus

Å staatlich

ï EU-Bioverordnung und 
CH-Bioverordnung sind fast 
gleichwertig

Å international 

ï Codex al.: lebensmittel-rechtliche 
Bestimmungen 
in Mitgliedsstaaten

ï IFOAM: int. Biorichtlinien

Private Richtlinien
(Demeter 1954, Bio Suisse 
1980)

Codex 
alimentarius 
(FAO,WHO 1962) 

CH- Bioverordnung 
(1997)

EU- Bioverordnung 
(1991)

IFOAM Richtlinien
(IFOAM 1980)

Übersicht: Agrarsysteme im Vergleich

Zeitliche Entwicklung und Ökologisierungsgrad

Bild: «Biologischer Landbau» LmZ (O. Schmid, R. Obrist)

Organic1.0

Pioneers from Around the World
Organic 1.0 was started by numerous pioneers, who 
observed the problems with the direction 
agriculture was taking at the end of the 19th 
century and  beginning of the 20th century. They 
saw the need for a radical change. 

Lady Eve Balfour was one of these pioneers. She 
believed the characteristics of truly sustainable 
agriculture can be summed up by the word 
"permanence".

Organic2.0

Norming and Performing
Organic 2.0 started in the 1970s when the writings and agricultural 
systems developed by our pioneers were codified into standards and 
then later into legally - mandated regulatory systems.

It marks a time where awareness  of organic farming increased 
considerably and the market for organic produce grew significantly.  
There is more and more evidence highlighting the positive impacts of 
organic on a range of important issues including consumer health, 
biodiversity, animal welfare and the improved livelihoods of 
producers.

Despite increasing success, certified organic agriculture has not 
reached 1% of global agricultural land. At the same time there is 
increasing awareness that organic can be a solution to global 
challenges such as soil contamination, loss of biodiversity and 
climate change. It is time to position organic as a modern, 
innovative system that can bring true sustainability to food and 
farming systems. 

Bio 3.0

Mit Bio zu einer modernen nachhaltigen Landwirtschaft

Quelle: Diskussionspapier Bio 3.0 (Niggli et al., 2015)

Å Bio/Organic 3.0

ï Ist ein Diskussionspapier für die zukünftige Entwicklung der Biobewegung 

ï Ist die 3. Phase der Biobewegung (siehe nächste Folie)

Å Wer 

ï IFOAM 

ï .ƛƻƭŀƴŘΣ bŀǘǳǊƭŀƴŘΣ .ƛƻ {ǳƛǎǎŜΣ .ƛƻ !ǳǎǘǊƛŀ όŀƭƭŜ ±ŜǊōŅƴŘŜ Ҕ нуΩллл aƛǘƎƭƛŜŘŜǊύ

ï Forschungsinstitut für biologischen Landbau FiBL (D, A, CH)

Å Ziele 

ï Weiterentwicklung des Biolandbaus ab 2015
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Organic 3.0
Bio 3.0

Entwicklungsphasen der biologischen Landwirtschaft

Quelle: Diskussionspapier Bio 3.0 (Niggli et al., 2015)

Bio 1.0
Organic1.0

Eine Idee wird geboren

1900 bis 1970

Zurück zur Natur.

Lebensreform.

Der Landwirtschaftliche Kurs.

Organisch-biologischer Landbau.

Die Grenzen des Wachstums.

Bio 3.0
Organic 3.0

Garant für eine nachhaltige 

Landwirtschaft und Ernährung 

jenseits der Nische

2015 bis

Umfassende Innovationskultur.

Ständige Verbesserung inRichtung 

Beste Praxis.

Transparente Integrität.

Allianzen und Partnerschaften.

Bio 2.0
Organic 2.0

Aus der Idee wirdein 

weltweiter Standard

1970 bis 2015

Verbandsrichtlinien

IFOAM-Richtlinien

EU-Ökoverordnung.

Codex Alimentarius

Harmonisierung zwischen 

80 staatlichen Verordnungen.

Weltweiter Handel mit Ökoprodukten

Bio 3.0

Wettbewerb der Agrarsysteme steht erst am Anfang (1) 

Quelle: Diskussionspapier Bio 3.0 (Niggli et al., 2015)

Å Landwirtschaft muss sich ändern, weil zentrale gesellschaftliche Erwartungen nicht 
erfüllt werden 

ï Steigender Pestizideinsatz trotz integriertem Pflanzenschutz und neuen Techniken zur 
Pestizidreduktion (z.B. GVO)

ï Industrialisierung der Tierhaltung trotz Tierwohlinitiativen 

ï Verlust an Artenvielfalt trotz internationalen Abkommen, Vertragsnaturschutz

ï Verlust an Boden und Bodenqualität

Wettbewerbsziele Nachhaltigkeit, konsequente Kreislaufsysteme, artgerechte 
Tierhaltung, Klimawandel, Systemdienstleistungen, Ressour-
ceneffizienz, Urbanisierung, Verbrauchererwartungen usw.

Bisherige Konzepte 
der Lösungssuche

Standortanpassung, Aquaponik, Urban Farming, 
Vertical Agriculture, Robotik und Biotechnologie 

«Wettbewerbsjury» Verbraucher
Landwirte
Wissenschaftund Politik

Bio 3.0

Quelle: Diskussionspapier Bio 3.0 (Niggli et al., 2015)

Å Biolandbau hat

ï 40 Jahre Entwicklungs- und Erfahrungsvorsprung

ï Systemansatz für Landwirtschaft und Ernährung

Å Biolandbau soll 

ï Eigene Schwachstellen angehen 

ï Referenz werden für weltweit funktionierenden Systemansatz in der 
Landwirtschaft

Teilnehmer VerschiedeneAgrarsysteme 
Biolandbau bisher zu wenig beachtet

Lösungen aus dem 
Biolandbau

standortangepasstes Fruchtfolgekonzept, betriebliche 
Stoff- und Energiekreisläufe, biologischer Pflanzenschutz, 
vorbeugende Tiergesundheitsstrategien,regionale 
Eiweissfutterversorgung mit Flächenbindung, usw.

Wettbewerb der Agrarsysteme steht erst am Anfang (2) 

Bio 3.0

Herausforderungen

Quelle: Diskussionspapier Bio 3.0 (Niggli et al., 2015)

Å Schwaches Wachstum der landwirtschaftlichen Erzeugung (hauptsächlich in Europa, wo 
die absatzstärksten Märkte liegen)

Å Ungenutztes oder fehlendes Potential des Biolandbaus für eine nachhaltige 
Ernährungssicherheit 

Å Zunehmende Konkurrenz durch andere Nachhaltigkeitsinitiativen

Å Transparenz und Sicherheit in den Wertschöpfungsketten 

Å Zu verbessernde differenzierte Kommunikation mit Verbrauchern

Bio 3.0

Rahmenbedingungen Weiterentwicklung Biolandbau

Quelle: Diskussionspapier Bio 3.0 (Niggli et al., 2015)
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Bio 3.0

Erhöhte Produktivität dank ökologischer Intensivierung

Quelle: Diskussionspapier Bio 3.0 (Niggli et al., 2015)

Å Biolandbau kann 
Produktivität steigern dank 
noch besserer Nutzung 
betriebseigener Kreisläufe 
und Ressourcen 
(Nachhaltigkeit erhalten).

Å Konventionelle Land-
wirtschaft kann nur dann 
ökologisch nachhaltiger 
werden, wenn betriebs-
fremde Abhängigkeiten von 
Stoffflüssen und Mitteln 
(Dünger, PSM) reduziert 
werden.

_
+

Intensiv

Extensiv

Grad der Nachhaltigkeit

Å ökologische Integrität

Å ökonomische Resilienz

Å soziales Wohlergehen

Å gute Unternehmungsführung

Umsteller

Bio 3.0

Dynamisches Entwicklungskonzept: «Beste Praxis»

Quelle: Diskussionspapier Bio 3.0 (Niggli et al., 2015) 

Å Beste Praxis:
Weitergehende Leistungen 
(Richtlinien Bioverbände, 
private Labels) 
bedeutend für Marketing 
und Kommunikation 
(Nische)

Å Staatliche Ökoregelung: 
Genau definierte 
Mindestanforderungen 
für den Biolandbau 
als Modell für die ganze 
Landwirtschaft 
(Innovationsstrategie)

IFOAM

Important and impressive
international network: IFOAM

International Federation of OrganicAgriculture Movements:

Å òIt all started in 1972 when the President of the French farmers' 

organization, Nature et Progrèsconceived of a worldwide appeal to come 

together to ensure a future for organic agricultureó 

Å òBy the 80s, IFOAM had leaders in the US, attracted involvement from 

African agents of organic agriculture, and launched a unique and fruitful 

relationship with the Food and Agriculture Organization of the United 

Nations (FAO)ó

Å ò..producing standards which provided a model for numerous major laws 

and voluntary standards, (Codex Alimentarius, EU, FAO)ó 

Å By 2014: 732 affiliates (members, associates and supporters) in 114 

countries. 

Å Source: www.ifoam.org

OWC 2014 Page

LCh!aΩǎ ŘŜŦƛƴƛǘƛƻƴ ƻŦ hǊƎŀƴƛŎ !ƎǊƛŎǳƭǘǳǊŜ

Organic agriculture is a production 

system that sustains the health of soils, 

ecosystems and people. It relies on 

ecological processes, biodiversity and 

cycles adapted to local conditions, 

rather than the use of inputs with 

adverse effects. Organic agriculture 

combines tradition, innovation and 

science to benefit the shared 

environment and promote fair

relationships and a good quality of life 

for all involved (ratified in 2008) .

LCh!aΩǎ ŦƻǳǊ ōŀǎƛŎ ǇǊƛƴŎƛǇƭŜǎ
Organic agriculture is based on:

Å The principle of health: OA should sustain and enhance the health of 

soil, plant, animal, human and planet as one and indivisible

Å The principle of ecology: OA should be based on living ecological 

systems and cycles, work with them, emulate them and help sustain them

Å The principle of fairness: OA should build on relationships that ensure 

fairness with regard to the common environment and life opportunities

Å The principle of care : OA should be managed in a precautionary and 

responsible manner to protect the health and well -being of current and future 

generations and the environment

ò..one of IFOAM's founders, Eve Balfour , 

said that the characteristics of truly

sustainable agriculture can be 

summed up with the word, 

"permanenceò
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Principle of health
Å The health of individuals and communities

cannot be separated from the health of

ecosystems. Healthy soils produce healthy

crops that foster the health of animals and 

people.

Å Health is not simply the absence of illness, 

but the maintenance of physical, mental, 

social and ecological wellbeing.

Å Immunity, resilience and regeneration are 

key characteristics of health. 

Å Organic agriculture is intended to produce 

high quality, nutritious food that 

contributes to preventive health care and 

wellbeing. In view of this it should avoid 

the use of fertilizers, pesticides, animal 

drugs and food additives that may have 

adverse health effects.

Principle of ecology

Å The production is to be based on ecological processes, and recycling. 

Nourishment and wellbeing are achieved through the ecology of the 

specific production environment, e.g. for crops, the living soil; for 

animals, the farm ecosystem.

Å Organic management must be adapted to local conditions, ecology, culture 

and scale. Inputs should be reduced by reuse, recycling and efficient 

management of materials and energy in order to maintain and improve 

environmental quality and conserve resources.

Å Organic agriculture should attain ecological balance through the design of 

farming systems, establishment of habitats and maintenance of genetic 

and agricultural diversity.

Å Those who produce, process, trade, or consume organic products should 

protect and benefit the common environment including landscapes, 

climate, habitats, biodiversity, air and water.

Principle of 
fairness

Å Organic agriculture should build on relationships that ensure fairness with 

regard to the common environment and life opportunities.

Å Fairness is characterized by equity, respect, justice and stewardship of the 

shared world, both among people and in their relations to other living 

beings.

Å Organic agriculture should provide everyone involved with a good quality 

of life, and contribute to food sovereignty and reduction of poverty.

Å Organic agriculture aims to produce a sufficient supply of good quality 

food and other products.

Å Animals should be provided with the conditions and opportunities of life 

that accord with their physiology, natural behavior and wellbeing.

Å Natural resources should be managed in a way that is socially and 

ecologically just and should be held in trust for future generations.

Å Fairness requires systems of production, distribution and trade that are 

open and equitable and account for real environmental and social costs.

Principle of 
care

Å OA should be managed in a precautionary and responsible manner to 

protect the health and wellbeing of current and future generations and the 

environment.

Å Practitioners can enhance efficiency and increase productivity, but this 

should not be at the risk of jeopardizing health and wellbeing. 

Å New technologies need to be assessed and existing methods reviewed. 

Å Given the incomplete  understanding of ecosystems and agriculture, care 

must be taken.

Å Science is necessary to ensure that OA is healthy, safe and ecologically 

sound. However, scientific knowledge alone  is not sufficient. Practical 

experience, accumulated wisdom and traditional and indigenous 

knowledge offer valid solutions, tested by time. 

Å OA should reject unpredictable technologies, such as genetic engineering.

Å Decisions should reflect  the values and needs of all who might be 

affected, through transparent and participatory processes.

Principles and practices

HEALTH FAIRNESS

ECOLOGY CARE

Animal 

welfare

Very few 

pesticides

Crop 

rotation

Hedges, ponds, flower 

strips.. For biodiversity

Composts and 

green manure

No GMOs

Participatory 

research

Optimize, not 

maximize

Food and fibre 

production

Environment and 

resource 

conservation

Very few food 

and feed 

additives

Less animal 

drugs

International Regulations
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