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Entwicklungen, Ziichtung, Ziele
Konventionelle Methoden Biotech
GVO Klonieren, Crisp

Green Revolution

Oko Ziele, Values Trade

Organic farming principles
Organic farming forms

Healthy soil, yields, sustainability
Local or organic, trading
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Webs

Fromthe view of naturalscience inthe light
of scientiftmethods Epistemologie

; metaphysics?

Why farm?

A Increase yields

A To decrease the risk of loss, weeds, pests,

environmental hazards
Damage

Resposibility  ?
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A Eventually, 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

Peaple of the
Natufian culture,
living in the
Southwest Asia
(Middle East)
begin to|cultivate
cereals; grasses

grown for their
edible seeds.
(Ceres- the Roman
goddess of grain.)

i, &3
Earliest evidence for domesticated wheat is
d| at sites in the Mi

The world distribution of &rEOle 18Nd Source: The Times Aties of e Work, London, 1968, pp. JOVI-XXVII

Coevolution crops Society
Spread, centers of origin

[} ® © ©

Cultated
barley

Modern maize.

(2ea moys) Durum wheat}

and bitter vetch. \ i
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stammen von
derselben
Wildart und
Familie
(Géanseful®
gewachse) ab

8500BC

Sheep and Goats ademesticated.

6,800 BC

Rice is domesticated
inSoutheast Asia.
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4,000BC/ 2y i QR

Evidence that cattle are domesticatredurkey.

| 4,000BC

COLOMBIA

Evidenceof the domesticatiorof|chickens
around India. (Some sources state that this may
have happened earlier in other|parts of|the
world.)

Egyptians discover how to|make bread
usingyeast.
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The moldboard plough is invente

Jethro Tull inv
, pumpkins, R g ,' > I8
sh and - "
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1855 1871

Louis| Pasteur invents
pasteurization.
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2000s

Improved varieties of corn are developed These
varietiesexhibit additionalresistanceo pestsand

Development
of new
pesticides.

9 Abhiingigkeiten
Markibehereschens

9 Nicht nachbaufiihige
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2000s

CGIARConsultative Group on International
Agricultural Research.
http://www.cqgiar.org

Genetically modified
organisms are
cultjvated around the

42


http://www.cgiar.org/

T. Malthus: 1766 1834
Crisis in food production

popdalin |/

J

Pairt of Crisis - ’f
7 resns
S

/
/ -

Malthus’ Basic Theory
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Oekonomigowergroups
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Models for population growth and food security:

Pessimistic or Alarmist Theory

Malthus - 19" century,Coale& Hoover (1958), Paul Ehrllch (Populatlon
Bomb), Meadows (Limits to Growth)Y1960s and 1970s. Foc
population policy & fixed, norenewable resources.

Optimistic Theory

EsterBoserupg 1960sg 70s (agric. Intensification)
Julian Simox 1970s- 80s (human capital)
Neutralist or Revisionist Theory

1ttSy YStftSekw2y AYE}( Ydz ySiar
Reportg mid 19805 to the present. Focus on Iongmm po icy feedbacks,
mixed impacts, renewable resources & property right

Population Matterdy Nancy Birdsall et §l1990s (surve 's confirm overall
negative impact of population growth on per capita output growth across a
large # of countries)
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Green Revolution

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
modern varieties (MVs)) were more
responsive to inorganic fertilizer and
irrigation, and faster maturing. Bred with
pest and disease resistance.

47
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GREEN Revolution

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)
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Green revolution

Table 10.1 Trands in Yields in 93 Developing Countres
o e e

Fgwre | Figre 2
Global Pesticide Production  Global Fertitizer Use
1945-1985 1960-2000
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Green revolution: Sustainability

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:
Zreduces genetic diversity and increases vulnerability to pests,

ZAgriculture makes heavy use of fresh water.
ZHigh dependency on technology.
ZQuestionable sustainability.

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

Overview of Findings

i Over the past 50 years, humans have changed ecosystems more rapidly

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

i The changes that have been made to ecosystems have contributed to

substantial net gains in human wéking 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

i The 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

i The 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

2.0Sc i
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Critiques of Green Revolution
iSocial 6 critique
a. the green revoluti

associated with access by the poor
b. technology destroys social fabric
entifico critig
a. the green revolution escalated uses of

technology, especially environmentally
damaging technologies

b. GR reduced genetic diversity

Focus: Ecosystem Services

The benefits peoble obtain from ecosystems
ECOSYSTEM SERVICES

Provisioning
;

on

u
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Millennium Ecosystem assessment
2001-2005
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Focus: Consequences of Ecosystem Change for
Human Wellbeing

WELL-BENG

ECOSYSTEM SERVICES.
Proviseceng

LIFE ON EARTH - BCONERSITY

Petarn e et sy tenaty o s besese accapnen
ieconse ks | et s i e sen)

-
-
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MA Framework

Human Well -being and Indirect Drivers of
Poverty Reduction Change

A Basic material for a good life A Demographic

A Health A Economic (globalization, trade,
A Good Social Relations _ market and policy framework)
A security A Sociopolitical (governance and

institutional framework)
A Science and Technology

A Freedom of choice and action

Direct Drivers of
Change

A Changes in land use
A Species introduction or removal
A Technology adaptation and use
A External inputs (e.g., irrigation)
A Resource consumption
A Climate change

Natural nhusical and hinlacical

Ecosystem
Services
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Unprecedented change in structure
and function of ecosystems

Aviore land was converted to cropland in the 30 years after 1950
than in the 150 years between 1700 and 1850.

= v N\
“? # A2
¢ %
T Lo

Cultivated Systems in 2000
terrestrial surface

(Defined as areas where at least 30% of the landscape is in croplands, shifting cultivation,
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MA Findings Outline
A .

A 2. Gains and Losses from Ecosystem Changt

Three major problems may decrease ldegn benefits
i Degradation of Ecosystem Services
T Increased Likelihood of Nonlinear Changes
T Exacerbation of Poverty for Some People
A 3. Ecosystem Prospects for Next 50 Years

A 4. Reversing Ecosystem Degradation
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Unprecedented change: Ecosystem

P HE: 27 GKS 62NI RQE
were lost and 20% degraded
in the last several decades

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

i Amount of water in
reservoirs quadrupled since
1960

i Withdrawals from rivers and
lakes doubled since 1960

MBS T A

Intercepted Continental Runoff
3-6 times as much water in reservoirs s in
natural rivers

(Data from a subset of large reservoirs totaling
~65% of the global total storage)
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Finding #1

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

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

57

Limits of Carrying capacity : MAhanges in direct
drivers

Habitat transformation:

T Further 107 20% of grassland
and forestland is projected to
be converted by 2050

Overexploitation, overfishing:

i Pressures continue to grow in
all scenarios

Invasive alien species:
i Spread continues to increase

60
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Unprecedented change:

Direct drivers growing in intensi MA Scenarios
Ecosvstems 9 g ty

LeR———
i 510% of the area of VAL LR o o . s Mostdirectdrivers of degradation A Not predictions i scenarios are plausible
five biomes was | - T e -’-»-"'- in ecosystem services remain futures
converted between 1 | inl I ‘Cn";s(:;" ;g;:;;g:’::""g in intensity - A Both quantitative models and qualitative
1950 and 1990 | + t t .t Sl analysis used in scenario development
i More than two thirds , e { = - . CP'?:" b
of the area of two | R 3 ; ’ —= : \ &ogr;"c:;s .
biomes and more than | - m o - ¢t ~
half of the area of four | E (e |
others had been - 1 ey ¥ N
converted by 1990 | - ¢ ' Global TechnoGarden §'°b
I t =t Orchestration &
- . - -t O/
I 2 N - >
I Order from Adapting &F
b Strength Mosaic ﬁf &
ot ot gt viomss Reactive Proactive &
o e, WTREe e

Approach to Ecosystem Services

62 63

Scenario Storylines Scenario Storylines Earth Summit (RI0) 2012

A Global Orchestration ~ Globally connected A Adapting Mosaic Regional watershed-scale
society that focuses on global trade and ecosystems are the focus of political and Earth §
economic liberalization and takes a economic activity. Local institutions are .
reactive approach to ecosystem problems strengthened and local ecosystem
but that also takes strong steps to reduce management strategies are common;
poverty and inequality and to invest in societies develop a strongly proactive
public goods such as infrastructure and approach to the management of ecosystems.
education.

mmit

A TechnoGarden Globally connected world
relying strongly on environmentally sound
technology, using highly managed, often
engineered, ecosystems to deliver ecosystem

regional markets, paying little attention to services, and taking a proactive approach to

public goods, and taking a reactive the management of ecosystems in an effort
approach to ecosystem problems. to avoid problems.

A Order from Strength Regionalized and
fragmented world, concerned with security
and protection, emphasizing primarily

65 66
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Casestudy environmentaltipping point: Apo Island

apo- ilonds

Sustainable Fishing in Apo Island

iy A ans,

Protected Area Managomint Board
[PANE) o liznd

B217 Do, Negros Orreal

Coxatin
Mrdanm Saa

25 b sauth f Dumagarts Gty
Nagroe Crentl, Phigrnss.

Sl sty e A P, nd POUSAD
htto://www.sdvillaae.ph/biodive/anoislan
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ESSHhitp://www.essp.org/

Plant breeding, selection
Breeding, yield, time for development

69

72
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ints.org/resources/understandingow-ecoti
pointswork.html

Understanding EcoTipping Points and Sustainability: Vicious [FE= Em
Cycles and Virtuous Cycles

[rspe—
© Evgrionte for $uccwes - . A1 . RS 5 L LGS L
N

; Wy =y

Phg Quick Unks
* Bl et (Baittan Judal
* da0 dsiaad o Sanchuar UGBS

Selection

Atificial versus natural selection (pp.

Humans have selected for the properties they desired in plants. Selection
has been both unconscious and purposeful.

With either type, there must be heritable variation upon which selection
can work.

The plant nucleus contains pairs of homologous
chromosomes that contain the genes.

A duplicate set of these homologous
chromosomes occurs in each cell of the plant
(diploid number).

But, the same form of the gene may not oceur in
both. Different alleles. Homozygous and
heterozygous.

Many important crop characters appear to be
controlled by one gene, but others not.

12
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Genes and alleles, Mutations

>

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

Sexual reproduction (meiosis and fertilization) normally tendsaintain
variationin populations. Inbreeding tends to reduce variation.

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

>

>

Sometimes mutations create new allelic
combinations. Ultimately, the only
source of new alleles in a population is
mutation.

Mutations that are better for the plant or
for humans are quite rare. For new alleles
derived from mutations to be established
in a population of plaj sexual
reproduction must oceur,

Plant species

Botanists tend to considarspecieso 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?

Variation

Sexual recombination is the mechanism for maintaining variation in
natural populations.

Sometimes alleles enter a population by immigration from other
populations.

"Crossing over" is an important effect in making new combinations of
genetic material.

Other changes involve deletions, duplications, or inversions of genetic
material.

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

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

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.

B = > B = > >
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Landraces, Diversity

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,

77
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Polyploidy

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

A Polyploids. Diploid, tetraploidhexaploid triploid
etc. Many crop plants involve polyploidy in their
formation.

A Many 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.

75

Wild, cultivars races varieties

I T e e |

78
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Cropdiversity characterstics

79

BREEDING METHODS

7A). Inbreeding B). Outbreeding C). Heterosis

82

Value ofDiversity, traits

Cropdiversity
drought

nature plants

oot = St ol < P < Sabenibe

Global plant diversicy asa seservoirof
micronutrients for humanity
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INBREBEING
7 Mating of Parents who are Closely Genetically
related.

I Results in Increased Homozygosity which can
increase the Chance of

7 Offspring being affected by Recessive traits.

Inbreeding

83
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Madar varties

81
MERITS & DEMERITS
MERITS OF DEMERITS OF
INBREEDING INBREEDING
71A) Increase of 1 A) Low yield
Homozygqtes, B)Inbreeding
B)Production of Pure Depression
lines. C)Appearance of
C)Elimination of Deleterious
Deleterious Characters.
Recessive
Characters.
D)Production of
Valuable Breeds.
84
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OUTBREEDING

LI Mating of Unrelated individuals
Also known as Cross Breeding.

0 The offspring formed by mating of Two unrelated
parents.

Outbreeding

Parent 1 Parent 2
[32]
LI

Pellination Yeor
o

Ferfiaat

Sporm coll[A] + Egg coli[a]

zygote (in flower)
= [Ba] crabryo (in fruit)

- S
&

RESULTSGFOUTBREEDING

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.

TYPES GPUTBREEDING

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.

86

Hybrid breeding; Heterosis: crossing of
homozygotic Lines

= Hybridization occurs when inbred parents are
mated (cross polinated)
» Creaes a heterozygous individual
« Benefits
Increased heterosis (vigor) in F generation

%%%:.—

89

= Heterosis occurs when two homozygous

individuals are cross pollinated.

This causes all loci to become heterazygous
The increased heterazygosity causes

increased plant vigor
» Benefits of Increased Vigor
Increased yield
Better standability
Better germination
Overall better plant performance

87
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TYPES OF OUTBREEDING

INTERSPECIFIC INTERGENERIC

TOMATQ, ¥axPOTATO
8-

HETEROSBREEDING

7 The Increased growth vigour or yield of hybrids
over the Parents is
known as Heterosis or Hybrid vigour.

7 Crop breeding to manifest heterosis is called
Heterosis breeding.

1It brings out the Superiority in F1 individuals but
the vigour tends to Decrease from F2 generation
onwards.

18.12.2025
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HETEROSBREEDING

LI Heterosis means Deviation of Offspring from the

Actual Character of Parents.

O In Plants, Heterosis appears due to
Developmental stimulation induced by the Union
of Gametes coming from Two genetically
complementing parents.

Requisites of hybrid seed production

Breeders responsibilities
» Develop inbred lines
» ldentification of specific parental lines
» Develop system for pollen control
Major problems for breeders & producers
» Maintenance of parental lines
» Separation of male and female reproductive
organs
» Pollination

Hybrid: Heterosis effect

The purpose of crossing is to make use of the heterosis effect partly to improve fertility and partly to
combine the different characteristics for which the lines were previously selected. For meat production
= desirable quality in the final product is to produce large numbers of rapidly groving individuals.
This requires good fertility in the mother combined vith good grovith rate in the progeny.

The heterosis effect makes the hybrid pigs better than the average of the parents. The traits with thel
lower heritability show the largest heterosis effect. This is particularly true for fertility, mothering
abilities and body structure, which have a low heritability.

Average of

parents

Breed A AxB BreedB
Heterosis Effect

92

geneticmale sterility

What is Male Sterility ? }
inabllity of flowering plants to
wcuoe functional polien.
* Male sterility is agronomically important

for the hybrid seed production.
R Production of Double cross maize hybrids using CGMS

Y n‘,tnm u-ou_ T
| 03

g m .m-.

i ek

95

93

96

-

N

w

IS

18.12.2025

ADVANTAGE& DISADVANTAGE

ADVANTAGE

In many crops, F1
hybrids are Early in
Maturity.

EX : Cabbage, Onion,
Tomato etc.

They produce goods
with Uniform size.

Ex : Onion and
Cabbage.

They are resistance to
Biotic and Abiotic
stresses.

Ex : Cucumber, Tomato
and Onion.

They are always high
yielding varieties

DISADVANTAGE
1. Production costis
High.

2. Fresh seeds is to be
Purchased every
time to raise new
crop.

3. Sometimes F1
hybrids are
Vulnerable to
disease.

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.

16



Precisiorbreeding
Marker assistedoreeding

In molecular or mark isted breeding (MB), DNA
markers are used as a substitute for phenotypic selection
and to I the release of improved cultivars.

Marker-assisted selection (MAS). Selection of individuals with
specific alleles for traits controlled by a limited number of loci

(up to 6-8).

Marker-assisted backcrossing (MABC). Transfer of a limited
number of loci (e.g. transgene, disese resistance loci, etc.) from
one genetic backgrond to another.

97

Breeding, Molecular Markers

Was sind molekulare Marker?

Seq in einer Region {Locus).

Variationen in der DNA-Sequenz (Polymorphismen) nutzen.

Markerklassen

ONA-DNA-
|>RF|_p Restiction Fragment Lengih Polymorphism 100 |

W AFLP  Ampified Fragment Length Polymorphisms  PCR

|>55R Simpls Sequence Repeats brw. Mikrosatelliten  PCR |

BSNP Single " "
oy Tech ONA-DNA-
BDAT  Biversily Aray Technigue Hybrdisierung

100
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Breeding for an improved trait using markers

Merkmal

. Protsin

I f
*' g Genotyp — “ .

Allel 1= kranke Ahre Allel 2 = gesunde Ahre

Advantagesmolecularmarker

Some of the advantages of using molecular markers instead of
phenotypes to select are:

Chance to select the
o Early selection (at seedling, or even for seeds) B right plant before

o Reduced cost (fewer plants, shorter time) fowsing
o Reduced cycle time (if gene is recessive or measured after
flowering) ’ Chance to select heterozygous plant

o Screening more efficient (if it is a complex trait)

99
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Breeding with Markers

In der Zuchtung wird ein genetischer
Mearker flr die indirekte Selektion eines

gewlinschten Merkmals verwendet Marker:

MorphologischeMarker:
- z.B Farbe

Voraussefzung fir die Zlchtung: Marker . . i

Und Merkmal werden gemeinsam vererbt BiochemischeMarker:

= Kopplung Enzyme
MolekulareMarker

Sweetcorn

Marker Assisted Selection

important gene controlling endosperm in sweet cor

Catapory | Gee | Sweetness | Textwn | Flavor | Gemination | Sholl lfe
Migor

Sandwrdsweet sl cemy  god  good shert

10%
iy *i0e

Supremtanced s IXucrow ey god  good lorger
Superoweet Wb BGEC  lew  poor  poer g
B swowg cemg g 3 +

In recent years new varieties have been developed that have
different combinations of the three major genes (su, se and
5h2 ) ‘stacked" together.

Cotegory Varmetype | Advwage | Variety name

Mg gt < 2%haemels  SSuwgm et O
am T e e St Rthen

<50 ervels
"

O vt 100K 30 bl hgh et Gourmnet Swwer™

am *setratinat areals + long she¥ e _ - Muswoet

Stmmer e
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Use of fingerprinting

DNA fingerprinting is used in several ways.}

fe

* Paternity and Maternity test
* Plant Variety Protection
* Genetic purity test

* Studying biodiversity

« Tracking genetically modified crops

103

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

Ero [Curivar Name ethod Used o induse tutation
Carse 72 T T

s Augae grass

lum,p;

TsA 8212

of Atrosmers,

D013, AmanIn, CONVSaFMEMN, 03T, 0 SOAC300
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Testing can be done on seed or leaf

F=female parent, M = male parent
F1 = Hybrid
51 =Sample#1

: Same female / different male

marker

52 = Sample#2 1

:Different female / Same male
DWA profile using 10 different marker (dominant
marker

104

Mutation breeding

Mutation refers to sudden heritable change in the phenotype of an
individual.
Mutation occurs in two ways:
- (1) Byalteration in nuclear DNA( point mutations)
(2) Bychange in cytoplasmic DNA(cytoplasmic mutation]

4The best example of useful ic mutation is y.

19277 First 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 anew erain genetics and breeding.

107
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Genetic mapping

* Genetic distance
« Cluster analysis

{

Useful ion for
Breeder to arrange
heterotic group

105

A.Spontaneous mutations : Mutation occurin
natural populations .
B.Induced mutations: Mutation may be artificially
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.

108
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Mutation breeding Limitations IAEA

a) The process is generally random and unpredictable.

1 Alkylating agents: BVS (ethyl methane sulphonate),methyl methane Why Radiation Induced Mutation?

sulphonate (MMS),sulphurmustard, nitrogen mustard b) Useful mutants are rare and predominantly recessive. o why
2. Acridine dyes: proflavin,acridine orange, acridine yellow and ethidium C) Mutants can have strong negative pIeiotropic effectson s
bromide. ; o Bt b LA ey -
) ’ other traits. et Thom i st o o ot i he
3 ) Uracil,5-ct 4.0ther mutagens: . ) ) e airsm a i Ermeders e, Fclicn e
Nitrous Acid, SodumAzide. d) Health risks: handling, chemical mutagens; radiations, eerd

fast neutrons treatments.
e) Most mutants are of no use to breeding evenif alarge

e To i ity e Cropsedwth s o ot oes i Logod s,
e sty st ek, s sy e combrin

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

varieties. ber of b duced rcicaaiy e 548 Then 1 ks i
5.Induced mutagenes is used for the induction of CMS. Ethidium number of mutants can € produced.
bromide (EB) has been used for induction of CMS in barley. f) Field trialling and germplasm storage can be expensive — v
6.Mutation breeding is more effective for the improvement of oligogenic and require alot of space and careful management if
characters. |arge mutant populations are handled. ooy e sty esstarce 10 e M oty Genet Section, - L Lagordagioma cry
7.Mutation breeding is the simple, quick and the best way when a new
characteric tn he indiced
Breeding: Tissue culture , Clones ? Somaclonavariation
=Production of a new variety gdpanese
butterbur usir lonal ion.(pper:r

lower:native variety)

Irradiator at Institute of
Radiation Breeding
IE“ iken, JAPAN

:/www.irb. affrc.go. j

112 113 114
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Protoplast fusion

==
[«
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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

Tomoffel

116

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

Markar gans  Promasssr  Trarsgsns
I

e

Promoter

Ganomic

emquance
SONA = oein occing region

Faconfigum DNA se

Transtarints plant el

Vi Bblt or Agmimcerum

e
Uaorpetu Sy ,.m.>=<

Protein

119
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Breeding using transposons

EinTransposonist ein DNAAbschnitt bestimmter Lange im
Genom, der seine Position im Genom veréndern kann
(Transposition). Man unterscheid&tansposonsderen mobile
Zwischenstufe von RNA gebildet wird (Retroelemente oder
Klassd-Transposol von denjenigen, deren mobile Phase DNA
ist (DNATransposomder Klassél-Transposop

[——

117

Agrobact. tumefaciens

Tphamid
TN

120
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T DNA

Gewiingchtes Gen FllansenPromotor

Plianzliches
Asa\nkucmsiqn

T-DNA

Cirann
er T
Bakierielles —
Selaktionsgen
- Bakterielter
T~ Replikatio
starcpunle

ent of the risks associated with the use of antibiotic resistance genes in
geneliml‘l,v medified plants: repoet of e Working Pacty o the Britsh Soclery for

e investigated.

Fosaive atamatie Fraker oare e

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

124
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Homolog recombination Antibiotic resistance marker gene

Testing whether the gene has been
transferred

Homolage Rekombination

Piants with new genes

Cells without new genes
grow despite antibiotics

are killed by antibiotics,
so plants do not grow

Plasmid for gene transfer:

desired ——————)
gene
Integration

marker
gene

122 123

Gene gun Methods, overview

Table 1. Genetic manipulation uthnologus

Technology

Generic manipulation on of new gei

tic material via laboratory methods.

Agrobucter

Soilborne bacterium causing crown gall disease of fruit trees
Used by b Anologist nsfer any DNA into
from which transgenic plants are regenerated

Soilborne bacterium causing hairy root disease. Transfers
bipanite piece of bactertal DNA into plant genome, inducing
elevated auxin synthesis and auxin sensitivity charscterized
by fluffy white hairy roots.

ells

Agrobacterium i

Coyeg© s Eacxion, . kg 3 B Cmmnes

125 126
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TransformatiorusingAgrobaccteriuntumefaciensgene
gun.. Andvirusvectors( also in humamenetherapy?

P 1434 Cm asprason estarvessrtin s ineton of pais

127

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

=Roundup Ready Soy, Corn,
Canola

=Allows cposﬁemergence
herbicide spraying

Increases yield
Facilitates netill farming
=89% U.S. Soy crop (2006)

130

Herbicide tolerance, glyphosate

Glyphosate
B Tmgl
PV-LEGT02 control

128

Old and new Problems: Resistance

Herbicide Resistant Weeds
Evotve

0 e lrce
et e ¢
Rt drance .
st sstance

Number ¢ Evolved Ghphosate -
4% of rmsgeric OB W Resista Weed Species
shphoste sitan n 2006

@

BO1 19 20 2R BN W
199 1997 1998 1999 2000 2001 202 2003 204 205 2006 et

131
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BEFORE

HERBICIDE APPLICATION

Herbizide resistance, gene transfer
\\'»,
'
N.f;::;:.'::;::::.% Iywm
Cross-Pollination
ed With Increased
X\ :
e s>
- ?Q S
[4 =
N R

22



133

136

Gene flow: multiresistant Rape

v, Binaiey
IS8k, 0P Soer

Detection of feral transgenic oilseed rape
with multiple-herbicide resistance in Japan

Masib AONQ' S WAKIYAMA”, Masons NAGATSS, Mobupouh KAKASMA', Masansl TAMAK!,
et "

previous a0 8 e,

Roundup ready, Monsanto

Insect resistance, BT maize

134

MaiszunslerwirtschaftlichbedeutendsterMaisschéadling

Esgibt mehrere Strategienzur BekampfungdesMaiszuinslers

A mechanischdurch Zerkleinernund Unterpfligender aufdem Feld
verbliebenen Pflanzenreste

A chemi Einsatavon Insektiziden

A biologi: it Hilfe von Tri p

A BT ToxirPraparate

A gentechnisclvermittelte Insektenresistenbesitzt(Bt-Mais)

137
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BT resistance: B. thuringiensis proteins

135

Bt Corn

ZNatural insecticide from
Bacillughuringiensis
=Non+oxic to humans
Target insect: corn borer
=Potential to:
g reduce insecticide use
¢ reducemycotoxins
Z40% U.S. Corn crop Bt (2006)

138
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Bt Concerns

=Bt pollen harms no#arget species?
=Bt crops select for resistant insects
=Bt pollen can drift to organic fields
=Food system failed to keep Bfarlink
corn out of human food products

139

Growth-enhanced fish

Salmon Growth hormone
expressed in cold
waters & unlinked

from seasonal temp.

Auto-transgenic mud
I 0 a c-dtin pomoter
linkedto GH gene.

‘ i = E ﬁ (Devin et a. 1992)

142

Insect Resistant Cotton

140

GM Salmon

A Probleme der Lachsindustrie
A gvLachs von AquBounty

A Produktionssteigerung tiber Eméahrung, Krankheitsresistenz

A Gefahr fiir die Wildlachspopulationen
A Abhangigkeit des Fischfutters

A Umweltverschmutzung durch Lachszucht

143
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Disease Resistance, viruses

Genetically engineered papaya resistant
papaya ringspot virus

141

A Atlantischer Lachs von Aq@ounty

A WachstumshormorGen desChinookLachs

A FrostschutzProtein-Gen
A bessere Entwicklung in kalten kanadischen GewasSer
A Wachstum (iber das ganze Jahr

Anormales Gewicht in der Halfte der Zeit erreicht

BELFONDURIEUX, OL et al.: Factors to consider of
the case of 3 Science & Policy 12 170 -189; 2009

144
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Golden Rice

Goldener Reis,

Unter Goldenem Reigengl.Golden Ri ht man eine |
Reissorte Es wurden zwei artfremd8eneund damit ein mehrschrittiger Syntheseweg in
dasGenomeingefligt. Das Phytoensyntha&en psy) stammt von deOsterglocke

i i das Caroti Iraggen ¢rtl) von einem Bakterium
NamensErwinia uredovorgneuer NamePantoea ananatjs

Dank dieser zwei Gene kommt es zur Bildung Beta-Carotin(Provitamin A) im
Endospernter Reiskorner, die deshalb (gglgelb / orange gefarbt sind. Das Provitamin
wird dann im Kérper zu Vitamin A (Retinol) umgewandelt.

145

CLAIMED BREEDING OBJECTIVES

148

146

149

GMO tobacco,
expression of human proteins in plants

Claimed breeding objectives

In Entwicklung

Maniok

Linamarin
kann so

(Cassava): Linamarin-Reduktion

Blockade der Gene fur Linamarin-Produktion

in wird in Blausaure umgewandelt und
2u Vergiftungen fuhren in Entwickiung

09.12.2008

147

150

GMOs in development:

CLAIMED BREEDING OBJECTIVES

BREEDING OBJECTIVES

Zur Zolt
in Entwicklung

» Einsetzhar nicht hur in
EUs

= Auch fr lokale Kulturen
far jom

NAFTA

18.12.2025
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Breeding objectives

Stirkekartoffel

» o
LY

ampopeni ™=
T e

GMO Stirkekartoffel

Ausschalten
eines Gens

Amylopektin E -i
=

Amylose
2%

Mischung von 2 Starketypen Reiner Bestandteil

151

Regulations: Directive 2001/18/EC

0 Directive 2001/18/EC on the deliberate release
into the environment of GMOs
x Clear definition of GMO and relative techniq.

x Scope: product containing GMOs or consisting of
such organisms

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

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

Marco Valletta 154

154

GMOTrees

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

Marco Valletta 155

155

153

156

GM FLowers

Auto Toyota Turns to GMO Flowers to Relieve it
of Prius Manufacturing Pollution

Source: DaiyTech by + October 30,2009

smm e

A tather unusual way of rectifying
maautacturing eenissions has boon
developed by the worid's leading
utomakes

Wall, Toyuta has just the thing fo you
It has geneticaly engeered two new
apacies ol fowses that soak up s
pelhan

Safety: Random integration,
Insertional mutagenesis

e

1. nerrup coding regon an nactvate gene.

—

2. Insert next 1o gene and activate s expression inappropriely

18.12.2025
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Safety assessment of transgenic food

= targeted approach

157

160

Unintended Effects

Spectic analysis Profiling techniques.
= non-targeted approach

GMOtests PCRprimers areas
array

Detectionof unintendedeffects in
vitro, in vivo

158

Umwelt Sicherheit LMOs

2]
= p—
E== hL

eSO

osafet
Public Awareness
cruneromsn 1! 4
s

v,

—nesuLTs—

161

159

162

a

ljSmall doses to be,

Nutritional imbg
I]Many confouliling T
° Small safety margin

Insufficient sensitivity for specific endpoints

Cloning, Definition

Cloningis the processof makinganidentical
copyof something

In biology it collectivelyrefersto processes
usedto

-- copiesof DNA Fragmentsr(olecularcloning
-- cells(cellcloning
-- organism

Theterm alsocoverswhen organismssuchasbacterig
insectsor plantsreproduceasexually

18.12.2025
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166

DNAcloning

‘e J—  cuonawn  Toclonea pieceof DNA,DNA
RODGSOL i o h - '
perktlen names s cut into fragments using

wag ™ restriction  enzymes that
T gt T g recognize specific sequences
1 vestiagmens  of  bases in DNA  The

fragments are pasted into
vectorsthat havebeen cut by
the samerestriction enzyme

(@XeNele}

oo vectors "
inio Gaciota Vectors (e.g., plasmids or

viruses) are needed to
transfer and maintain DNAin

+
©) () /O)[C
Glg @ & ?b ahostcell

TherapeuticCloning

Therapeuticcloning,alsocalled "embryo cloning,"is the production of

humanembryosfor usein research Thegoal of this processis not to

create cloned human beings,but rather to harveststem cellsthat can

be usedto study humandevelopmentand to treat disease Stemcells
are extractedfrom the eggafter it hasdividedfor 5 days

Theextraction processdestroysthe embryo, which raisesa variety of

ethicalconcerns Manyresearcherhiopethat one daystemcellscanbe

usedto serveasreplacementcellsto treat heart disease Alzheimer's,
cancerandother diseases

ReproductiveCloning

Reproductivecloningis a technologyusedto generatean animalthat
hasthe samenuclear DNAas another currently or previouslyexisting
animal Dolly was created by reproductive cloning technology In a
processcalled"somaticcell nucleartransfer” (SCNY, scientiststransfer
geneticmaterialfrom the nucleusof a donoradult cellto aneggwhose
nucleushasbeenremoved Thereconstructedeggcontainingthe DNA
from a donor cellmust be treated with chemicalsor electriccurrentin

order to stimulate cell division Oncethe cloned embryo reachesa
suitablestage, it is transferredto the uterus of a femalehost where it

continuesto developuntil birth.

164 165

Nuclear reprogramiming
Body coll Skin cells

L]
&

Therapeutic cloning
Egg cel

o Nucieus
peier
Nucleus rom the
@ o5y ol nmoriod A5
im0 eag cal S
Gonos Insertad to
inducs reprogramming
Gloned cel
e o form
oy
‘ Reptogrammed cells resemble
o pord

Stem cells har
from embryo

SOURCE: Sclence Media Cantre

167 168
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Reproductive Cloning

-
:},_ \r R g mse.
pe—— rites

cloned animal

Yt

168

New Obijectives

Conventional
Transgenic Approaches

Drawbacks:

» Random Insertion of transgene
» Not suitable for gene targeting or precise gene mutation

Difficult to perform gene replacement or create allelic variation
Introduction of undesirable DNA fragments (T-DNA, selection markers)

\

v

N

Extensive regulatory requirements
» Public concems over transgenic crops
New technology is much needed:
» To precisely and efficiently manipulate genome for crop improvement
# To reduce regulatory hurdles and public concerns

28
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CRISPR/CAS9

Genomic DNA

Q 0X

Cas / PAM

« Isan RNA guided DNA endonucleases

enzyme.
associated with CRISPR

which plays an role in adaptive
immunity system, found in bacteria
Streptococcus Pyogenes.

« involved in Type il CRISPR mechanism

/%rrrmrr\

CcrRNA d’uimi

e tracrRNA

169 170 171

Targeting RNA CRISPRas9 CRISPRas9makesmutation

Technical advantages for basic plant blology and crop breeding
» Targeted gene mutation (multiple or redundant genes)

» Site-specific integration and gene stacking

» Gene replacement via homologous recombination

» Site-directed mutagenesis to create alielic variation

» Chromosomal engineering such as deletion or translocation

» Modification and Iabeling of multile genomic sites

» Transeriptional modulation of multiple genes and pathways.

» Epigenome editing such as methylation and demethylation

» Cisgenesis without Introducing undesirable foreign DNA

RNA-targeting CRISPR-Cas? (RCas?)

Cast_gRNA
o e
s h—r
e —

e T

A,
RNA-targeting CRISPR-C2c2

Tipe VI CRISPR ocus

1

Economic, regulatory and societal benefits:
» Reduce costs for precise and efficient molecular breeding
- Eliminate or significantly reduce regulatory requirements

- Alleviate public concerns about GM crops

BREAKING: CRISPR Could Be Causing Extensive
Mutations And Genetic Damage After All

eourprasn | poannn

hs been heraloe

=netic editing technalogy, 3 new study

172 173 174
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Primeediting: brandnew gene editing tool could fi
most harmful DNA mutations in humans and plal

175

Values of Nature

Box 1, Alternative Vahuos Assigned to Nature

5t lsast three diflerent types of vakue

1o the many rom nature. These uses
1 Hee s

he functon of nature at s valued (221, Utitanan vahus & ofen associated with monstary vakiation [7]

2,
s, rather than for what it coas, 0 ta vakie is ot open 10 Quantification o monetary transacion [2.5.22

Humans place non-use
21

Thew ao rtmac and n that bom humen e (0.,
wistonce vael, tut ron-use vake is dstrguished in that the vaiue & rogarded 2 bong 10 humans rather than
regarciess of humen inerests. Snos Non-se vakue is based on human Interssts ks utiarian value) 1 is open to

Ecosystem Assessment 121]

178

Values: Foogroductionand conservatior
of Nature:Whatis NATURE ?

GOD’S WILDS

VILERTY

It's perfectly natural

176

Values of Nature

Value Definition Function
Utiliearian Practical and material exploitation of nature | Physical sustenance/security
Naturabissc Direct experience and exploration of Curiosity, discovery, recreation
nature
Ecologistic- Systematic study of structure, function Knowledge, understanding, observational skills
Scientific
Aasthetic Physical appeal and beauty of nature Inspiration, harmony, security
Symbolic Use of nature for language and thought Communication, mental development
Humanistic Strong emotional attachment and “love” | Bonding, sharing, cooperation, companionship
Moralistic Spiritual reverence and ethical concern for | Order, meaning, kinship, altruism
nature
Dominionistic Mastery, physical control, dominance over | Mechanical skills, physical prowess, abiliy to
nature subdue
Negativistic Fear, aversion, alienation from nature Security, protection, safety, awe

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

179
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Whatto protect why ?

INTERMEDIATE » ENVIRONMENTAL ETHICS | L#ad Editor: Ben A, Minteer

Ethics of Wildlife Management and Conservation: What Should We Try to Protect?
By.

Eaucation
]

C..Paimer, C. & Sancos, P

‘Shouta We Try to Protect? Nature Education Knowfedge 3(10):8 ndE0oRLe

What should we protect when managing and conserving wildiife? There's no single answer.
Competing values, and different prioritizations of values create ethical dilemmas and
disagreements.

177

180
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https://www.youtube.com/watch?v=q8AZHtF2f50

Economy anadhature, Value an

181

184

NEWTON’S

Philosoph
of Nan?rey

intrinsicvalue?

Box 1 Different ways to value nature
(COMMON STARTING POINT: NATURE HAS INTRINSIC VALUE

emvironment.

tsed, rrespective of its iy for someone ehse ™

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.

Monetaryvalue

B 1 uferent a1 v natare (contmud)

ECONOMIC VALUATION: GOING BEYOND INTRINSIC VALUE TO PLACE A

MONETARY VALUE ON NATURE

TOTAL VALE

[PPR—

e gt s

b e et by o' s o s s

182

Return to eden

17121778

der Natur sucht

185

JeanJacques Rousseau

Rousseau postulierte einen
Menschen, der im
Naturzustand den Einklang mit

Rise of natural science and nature

183

186

bt (dNB 2

Property and responsibility

(Hams Jonas

ot

"Handle so, da die Wirkungen deiner
Handlungen vertréglich sind mit der Permanenz
echten menschlichen Lebens auf Erden."

Francis Baconl561¢ 1626

iz 0S8 02YYlyRS

R
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Friihzeit und Antike
/ASchon in frithen Kulturen gab es Formen des Naturschutzes, meist aus
i oder religi d .
A In vielen indigenen Kulturen galten bestimmte Tiere, Pflanzen oder
Landschaften als heilig und wurden deshalb geschiitzt.
A In der Antike betonten Philosophen wie Avristoteles  oder Plinius der
Altere die Ordnung und Schénheit der Natur  ‘E allerdings sah man die
Natur meist als ~ Ressource fir den Menschen.

Mittelalter

MDer Mensch stand im Zentrum der Schépfu
zur Nutzungl) .

Mennoch gab es kirchlich geprégte Schutzgedanken |, etwa in Form von
Klostergarten oder Jagdverordnungen, die Tiere und Walder indirekt schiitzten.

An einigen Regionen wurden  Heilige Haine oder Quellen  als Orte des Schutzes
bewahrt.

187

E it, Kii und Biodi
Adeute steht der Naturschutz im Kontext globaler Herausforderungen wie
Kii und i

Aconzepte wie:
A Nachhaltige Entwicklung (seit dem Brundtland - Bericht 1987),
A Biodiversititsschutz ~ (UN Konvention 1992),
A Klimaschutzabkommen von Paris (2015)
zeigen, dass der Naturschutzgedanke heute  global, 8kologisch und
sozial vernetzt  gedacht wird.

/Bewegungen wieFridays for Future oder Extinction Rebellion  bringen
diesen Gedanken in die Offentlichkeit.

190

19. E ik und erste
An der Zeit der ialisi und der
emotionale Beziehung zur Natur .

ik erwachte eine neue

Michter und Denker wie Goethe Rousseauund Humboldt betonten die
Schoénheit, Vielfalt und Eigenwert der Natur.

An den USA setzte sich  Henry David Thoreau (Autor von Waldep1854) fiir ein
einfaches Leben in Harmonie mit der Natur ein.

/Erste Nationalparks ~entstanden:
A 1872: Yellowstone National Park  (USA) ‘E der erste weltweit.
A In Deutschland: Heimat und Naturschutzbewegungum 1900, z. B.
Griindung des Bund Naturschutz in Bayem (1913)

188

Theproblemof land use, transformationand

Conservation
r - To—

RELNVENTING,

Carolyn Merchant

Conservatiorhistory,
Univ. ofBerkley

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

Also available as a printed book
see ttle verso for ISBN details

191

18.12.2025

20. ‘EVom zum L

ANach den beiden Weltkriegen gewann der Naturschutz als
i iche und polit: gung  an Bedeutung.
i und internationalen

AGriindung von i ,
Organisationen (z. B.  IUCN1948).

An den 1960er und 1970er Jahren wuchs das Bewusstsein fiir
L ind

A 1962: Silent Spring  (dt.  Der stumme Friihling) von Rachel Carson 'E
Ausléser der modernen Umweltbewegung.

A 1972: UNKonferenz in Stockholm 'E Beginn der internationalen
Umweltpolitik.

wie 1971) und dem

1g von L isati
World Wide Fund for Nature (WWF)

189

Carolyn Merchant

Carsyaetant
Der Tod
ler

https://www.youtube.com/watch?v=HSZuyPAY &t=2543s

192
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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

Carolyn Merchant

or
Technology, Medicine
& Society

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

193

Nature and property &

Sciencel3 December 1968:
Vol. 162. no. 3859, pp. 12433 1248

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, aisedfrested

“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.

196

Farmingvalues middle ages
autark?

i 3

194

‘Who Was Friedrich Hayek?
What Was His Economic
Theory?

<" Friedrich August von Hayelc: Ein
Leben far den freien Markt

e e ey

A ™2 August 1940 landete der Gstarreichische

s s 1973)in
New Yok .Die Welt war in Aufrul, der Kneg wiete,als wir
von Europa Asschied nahmen’,schreiot seine Frau Margit 1978
m Vorwart 2u den Exmnarungen fres Mannes. Al jdischer
Inteliektueler, der u allem Uberfluss such noch den
Kapitalismus rechtfrtigte, war fir von Mises an
osterreichichen Unversitaten ke Piats

197
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Landuse and property

conservation : expolitation

use : property

195

‘What Is Keynesian E ics? believe that,

iR because prices are somewhat
rigid, fluctuations in any
ccomponent of spending'H
consumption, investment, or
government expenditures 'H
cause output to change. If
government spending
increases, for example, and
all other spending
components remain constant,
then output will increase.

FINANCE & DEVELOPMENT, 5=

? e
T o P )
s o soeraty | "I
g scommie | | o
ey o eacve, o gty |
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https://www.youtube.com/watch?v=pqa1akoQIJE

EYNES

lash That Deﬁn.eri
Economi¢

The €
Modern

AYEK

Nicholas Wapsho!

199

As Keynes stood to the
left, so Mises stood to
the right "Hand for the
right. While Keynes
would arm the government
with extraordinary
peacetime powersH
oblivious to the
Actonian principle that
power cor- rupts 'H
Mises called for
limited, non -
interventionistic
government.

Access anbdenefit sharing

THE NAGOYA PROTOCOL

202

200

Earth

203

Nature and property. Public goods
Industrial and Corporate Change

Pp. 131159

OSTROM, B® 19950xford University Press

researcharticle

Selforganization and Social Capital
( building public goods )

ELINOR OSTROM

(Workshop in Political Theory and Policy Analysis, Indiana
University Bloomington, IN 47498895, USA)

RIO 199Diversity sustainabilityandequal
accesgo naturalressources

UN Conference on
Environment an

Development (1992)

Resaurces for

[—

18.12.2025

Benefitsharing geneticressources

201

UN: sustainability: Agenda 21

Agenda 21, .
T

ware agopted by

UNCED)
Erazil. 3 to 14 Juna 1952

204
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/
http://scholar.google.com/scholar?q=%22author:E.+author:OSTROM%22
/misc/terms.shtml

The eight MDGg reduce 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 partnershipgailed to considerthe root
causes of poverty and overlooked gender inequality as well as the
holistic nature of developmenThe goals made no mention of human
rights and did not specifically address economic development. While th
MDGs, in theory, applied to all countries, in reality they were consideret
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

Nearly all the countries in the world have
promised to improve the planet snd the
fives of its citizens by 2030.

United Nations §
7' » LS

REALITY

o witn

@) silomay GOALS

Take Action for e Sustainsble Development Gosiz

_ it oo
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SustainableDevelopment Goals (SDG)

ZIELE FOR O
NACHHALTIGE
ENTWICKLUNG

205 206 207

Agenda 2030 Ziel 15: Landbdkosysteme schiitzen

AaDf 201 £ 8§ tdzl dyFhal ASt
9YuUgAOlfdzyIa

A 25. September 2015: Gipfeltreffen in New York

Verabschieden der Agenda 2030 durch 193

Mitgliedsstaaten der UN

A Globaler Rahmen fiir die Nachhaltigkeitspolitik
der kommenden 15 Jahre

AKernstiick{ 5 D(QU&tainabl®evelopment
Goals)

208

Nachhaltige Bewirtschaftung der Walder

Bekampfung von Wiistenbildung & Bodendegradation

Verlust an biologischer Vielfalt stoppen

Bsp bis 2020 Entwaldung beenden & geschadigte Walder wiederherstellen
Finanzielle Mittel aus al!en Quellen fur die Erhaltung & nachhaltige Nutzung der
biologischen Vielfalt & Okosysteme aufbringen und deutlich erhéhen

Bis 2030 Degradationsflache auf null senken

B P> wN P

209

1) Encpoverty in allts forms everywhere
2) Endhunger
Advertisement

3)Ensurehealthy livesand promote wellbeingfor all at allages

all

ater all
reliable: all
8) ful for all
innovation
10)Reducenequality within andamongcountries
11)
1
13) Take UNECC®rum)
14)
15)Protect combat

andhalt

Advertisement
justicefor

16)
accountableandinclusiveinstitutions at alllevels.
1
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http://unfccc.int/2860.php
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214

WTO 2

The role of trade regulations

OBJECTIVES OF WTO

> The primary cim of WTO is to implement the new world
trade ogreement.

> Topromate multilateral trade

# To pramote free trode by abalishing forif & nan-farf

# To enhance competitiveness among all tradi ners so
as 1o benefit consumers. " g

» Toincrease the evelof production & productivity with a
Vi S0 0crease the 1eve of employment i e mor

» To expond & utilse world resources in the mst optimum

To improve the level of living for the glabal population &
Speed up economic development af he member nations.
# To take special steps for the development of peorest
nations

What is the WTO?

wforum for
negotiations

Aagreed rules and

commitments

with ba
principles for trade

6 and disp
settlement

member -
driven

supporting
Secretariat

212

2001 Doha Declaration: TRIPS

A Emphasized that TRIPS should
be supportive of public health
i See separate declaration
A September 2003 deadline for
negotiations on wine and spirit
Gl registration DOHA
A TRIPS Council reviews to
consider biological diversity,
traditional knowledge and
development objectives

215
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TRIPS: Main features (1)

A Coverage of TRIPS

Areas of intellectual property covered:

A copyright and related rights

Atrademarks including service marks;

A geographical indications including appellations of origin;
Aindustrial designs;

A patents including the protection of new varieties of plants;
Athe layoutdesigns of integrated circuits; and

Aundisclosed information, including trade secrets and test data.

213

TRIPS: Main features (2)

AEnforcement Provisions

A General Principles applicable to IPRs

A Specifies Procedures that must be available
ADispute Settlement

A Part of the integrated Dispute Settlement System
of the WTO

ANo unilateral action by Members allowed

216
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http://www.wto.org/english/tratop_e/dda_e/dda_e.htm

TRIPS Basic Principles (1)

o

Freedom to determine the appropriate method of
implementing the Agreement (Art. 1.1)

o

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

o

o

o

o

217

SPS measures:

AMust be based on scientific evidence and
risk assessment

AMust not create any sort of unjustified
barriers and

AMust not create any restrictions in
international trade.

220

TRIPS: Basic principles (2)

A National treatment
i forbids discrimination between a Member's
own nationals and the nationals of other
Members
A Most-FavouredNation Treatment

1 forbids discrimination between the nationals of
other Members

218
Definition of @n-SPS"Medsures
To protect From

Aanimal or plant ~ Apests,
life Adiseases or

Adiseasecausing
organisms

221
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3% SPS Agreement, Article 2.1

All countries have rights to take
Sanitary and Phytosanitary (SPS)
Measures for

protection of human, animal and plant
life and health

219

Beneficiaries of the SPS Agreement:

AThe consumers,

AThe exporters of agricultural products,

AThe importers of food and other agricultural
products.

222
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Appropriate level of sanitary or
phytosanitary protection:

A 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
Gk OOSLIitof 8ot S@SE 2F NA

223

Entstehungskontext des Biolandbaus
19201950

Biolandbau als Antwort auf Krisen

Grosse Wirtschaftskrise der 1930er Jahre
of ischer Zwang zur i
Verschuldung, Abhéingigkeit

Okologische Krise

[

>

Lebensreformbewegung («zuriick zur Natur»)
fiir Aussteigerinnen, Visionére und rebellische Bauern

>

Von BiePionieren entwickeltes Landbausystem gilt bis heute als Leitbild fiir eine
nachhaltige Landund Ernahrungswirtschaft
Zusammenschluss in Organisationen
i und Praxi als Basis
Markt orientiert sich an Konsumentenbedilrfnis
umweltschonend und tiergerecht

226

¢

SPS a critical perspective
A Can tradelimitations restricted to sanitary and
phytosanitay aspects ensure local biodiversity
threatened by global trade ( see problem of

exotic species, see global homogenisation of
diversity).

224

Entstehungskontext des Biolandbaus

>

Hohes im durch Industrialisierung

Wissen Uiber Prozesse im Boden und tiber N&hrstoffkreislaufe gering

Suche nach technischen und wissenschaftlichen Lésungen zur Steigerung der
landwirtschaftlichen Produktivitat

>

Erfindungen zur Steigerung der Nahrungsmittelproduktion

1828 Carl Sprengel: Minimumgesetz (knappster Nahrstoff limitiert Wachstum)
1849 Justus von L i offtheorie, Erfinder von kii

Phosphatdiinger,

1910 H AVerfahren: sy

erstellung

>

Landwirtschaft im Wandel
Industrialisierung, Motorisierung der Betriebe
Pflanzenzucht, Kunstdiinger, Wachstumsregler und Pestizide

227
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Organic farming; Nature: Elements for

PREMIUM CONTENT

Pioniere in der Geschichte des Biolandbaus

Dr. Rudolf Steiner *186¥1925

R

- >

228

Besondere Leistungen
Griinder des biologischesynamischen Landbaus
Griinder der Anthroposophie

Leben und Werk

Studium in Wien: i ( in Literatur, Philosophie und

Geschichte)

Promotion zum Doktor der Philosophie an der Universitat Rostock

Herausgeber der naturwissenschaftiichen Schriften J. W. von Goethes

Aufbau der Anthroposophie: Vortragsreisen in Berlin und ganz Europa zu Padagogik, Kunst, Medizin,

Theologie, Landwirtschaft (>5000 Vortrage)

Beginn der WaldorSchulbewegung in Stutigart (CH: Steinerschule)
fr Landwirte:

Landwirtschaft» (1924)

Griindung der Anthroposophischen Gesellschaft

zum Gedeihen der

38



Attending the First Organic Agriculture Course: Rudolf
Steiner's Agriculture Course at Koberwitz, 1924

In the early 1920s, Rudolf Steiner, an
Austrian philosopher, gave  series of
lectures on the “Spiritual Foundations for
the Renewal of Agriculture” which inspired
the development of Biodynamic agriculture.

Biodynamic farming has much in common
with other organic approaches, such as
emphasizing the production and use of
compost and excluding of the use of

Rudolph Steiner
(1861.1925) synthetic inputs.

Methods unique to Biodynamics include the
use of fermented herbal and mineral
preparations as compost additives and fiekd
sprays and the use of an astrological
planting calendar.

229

Steiner sah sich aRortsetzer und Vertiefer von Goethes Erkenntnisweg

Wahrend Goethe intuitiv ahnte, dass Natur und Geist zwei Seiten einer Einheit sind,
versuchte Steiner, diese Ahnung in leéwusstes, methodisches Systeru tberfiihren.
Das fiihrte ihn spater zu seiner eigenen Geisteswissenschaft, der Anthroposophie, ¢
einem erweiterten Erkenntnisbegriff beruht.

Das gemeinsame Ziel: Erweiterung des Bewusstseins

Sowohl Goethe als auch Steiner glaubten, dass der Mensch durch bewusste Schulu
seiner Wahrnehmung zu einer tieferen Wahrheit gelangen kann.

Sie verstanden Erkenntnis nicht als kalte Analyse, sondeirmale Verwandlung: Der
Mensch erkennt die Welt, indemsich selbst verwandelt

Diese Haltung steht im Gegensatz zur mechanistischen Weltanschauung der Aufkla
die die Natur oft als Objekt verstand.

232

BECAUSE OF THEIR VERY NATURE.
AND LOGICAL THINKING CAN NEVE 3
WHAT IS POSSIBLE OR IMPOSSIBLE THEIR
ONLY FUNCTION 15 T EXPLAIN WHAT HAS
BEEN ASCERTAINED BY EXPERIENCE AXD
DBSERVATION

1o lgarmto tap this wemdorhs o of Nature

230

Er nahm diedialektische Bewegung des Denkerizei Hegel auf, aber verband sie mit
Goethes Idee désbendigen Erkennens

So entstand sein Konzept dés e b e n d i g e das b dePhilesaphié der
Freiheit (1894) zur vollen Entfaltung kommt.

Steiner tibernahm also Hegels Grundidee, dass Denken die Welt erschlieft,

aber er verwandelte sie in eiiekenntni is, die nicht nur ir sondern
innerlich erfahrbar ist.

Daraus entstand d#nthroposophie i eine Weiterfiihrung des deutschen Idealismus i
den Bereich degeistigen Erlebens und der spirituellen Wissenschaft

Steiner verbindet Spiritualitat mit EvolutioBie Materie ist eine vergeistigte Form
gottlicherAktivitat.Die Erde und der Mensch entwickeln sich gemeinsam als Stufen
gottlicher Selbstoffenbarungott ist nicht fertig, sondern entwickelt sidurch die
Welt hindurch.

233
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Rudolf Steiner

e the human being

mos in

nsed form. In our
sm we have an image of the

entire

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

The beginning of organic farming could trace back to 1924 in Germany
GAGK wdzR2fF {(iSAySNnRa O2d:NBS 2y
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. Therefor@balance must be
struck between the spiritual and material side of (iféerrmann and
Plakolm1991).

H. Pfeiffer applied these theories to agriculture and gave birth to
biodynamic agriculturé<ahnt1986). It was developed at the end of the
1920s in Germany, Switzerland, England, Denmark and the Netherland
(Herrmann andPlakolm1991; Kahnt 1986; Diercks 1986)

234
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Pioniere in der Geschichte des Biolandbaus
Dr. Hans Muiller *1891¥1988, Maria Miller *1899¥1969

>

Besondere Leistungen
Griinderpaar des organisdiiologischen Landbaus als eigene
Richtung (zusammen mit Hans Peter Rusch)

i Eroffnung und Bil o BE
Maria Miller
i Aufarbeitung der Literatur org.
Landbaus und der
Landbauwissenschaften

i Leitung Hausmutterschule und
Bildungsstitte «Mdschberg»

235

Pioniere in der Geschichte des Biolandbaus
Mina Hofstetter *1883¥1963

Besondere Leistungen
Landw. Experimente auf ihrem viehlosen Betrieb
Publikationen, Vortrage, Kurse (Lebensreformbewegung)
Lehrstatte fur biologischen Landbau auf ihrem Hof

e—

Ihre Kerngedanken waren

Gesunde Nahrung aus gesundem Boden

Mehr Qualitét statt Quantitat

Nur oberflachliche Bodenbearbeitung (da Boden lebendiger Organismus)
Bodenbedeckung so oft als moglich

Kompost ist der ideale Dunger

Steinmeh ist ein wertvoller Bodenverbesserer

Grindiingung an Stelle von Brache

e

238

Historie der biologischen Landwirtschaft

Dr. Hans Milller (1891-1988)

Hans Miiller waBiologe und Padagoge.

{SAyS 52102NINBSAG YAG RSY ¢AUGSE a2AS
CStaxXKa 6AS4 0SNBAGA dF aSAyS [SARSY:
¢ und der Fruchtbarkeit, die durch das Leben darin entstehen

konnte. Mit einer wachsenden Gruppe von schweizerischen, spater

auch osterreichischen und deutschen Bauern erprobte und

verfeinerte er mit Hilfe seiner Frau und spater mit Hans Peter Rusch

R A Bumaswirtschaftt = éed& Landbaumethode zunéchst

nannte, die ohne Agrochemikalien und synthetischen Diinger

auskam.

1932: Griindung der Landbauschule auf déschbergim

Emmental, daraufhin rege Lehmund Bildungstéatigkeit fiir Jugend

dzyR 9NBI OKaSySo %AdGldY aCNBAKSAG A&l
Mensch sich der VerantworturigewuRtwird gegeniiber dem, was

AKY Ay &aSAySY .2RSy X 1 dzNgfurdzi FNNI 12Y°
RAS 1 SAYI(G aO0OKtSOKGKAYEZX Fy@SNINF dzii A
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Australiasdemeterfarm

Austraka's original Demotor Farm (1834-1964)

239
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Dr. Hans Peter Rusch (1906 p 1977)

Hans Peter Ruschwar Arzt, Mikrobiologe und Humusforscher . Er

arbeitete ab den 50er Jahren intensiv mit dem Ehepaar Miiller zusammen.
Gemeinsam wurde Uber Jahrzehnte Boden,- Humus- und

Diingungsforschung betrieben, und daraus gemeinsam eine

Landbaumethode entwickelt. Bvt | ef s ! Ljl vnvt xj sutdi bgut
Lipshb<ejtpdiphj t di f! Mboexj sut dRusaye / dz! Ej f !
F waren klare isse Uber ideale Bodenbearbeitung,

organische Diingung, die notwendige Qualitat organischer Diinger und

Pflege der Bodenflora und pfauna- ! ej f ! ef o! LjLsf jt mbvg! ef
Tvctubo{dz ! x| f ! &stermoglicht. Rusah brtwickelte einen
njlspcjpmphjtdifo! CyéftauFt eflséfonljBvtd
Aussagen iiber potenzielle und zukiinftige Bodenfruchtbarkeit abzuleiten

und der bei allen damaligen Landwirtschaften der Miiller’schen

Bauerngruppen angewandt wurde.

237

The Farm as Organism:
The Foundational Idea of
Organic Agriculture

240
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http://biola.at/humus-ist-genial/
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S—. () oA Al Grundgedankembiol. LW Konventionelle Landwirtschaft
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Etappen in der Entwicklung des Biolandbaus
19502000 Marktwirtschaftliche Organisationen

BIO. = =

1946 Griindung AVG (heute: AAG) [—
Biogemiise AVAG inGalmiz E

1947 Griindung SGBL (heutioterra)
BioterraiOrganisatiorfur den Bie und Naturgarten in der Schweiz

1954 Eintragung Schutzmarke «Demeter»
1972 Griindung Biofarm

1981 Griindung VSBLO (heutO SUISSE)
Eintragung Schutzmarke «Knospe»

A von sich erst nach ichen Schutz der
Kennzeichnung von Bioprodukten

247

Initiative von Pionieren wachst zur Bewegung
Erste Richtlinien und Dachverband (Bio Suisse)

>

BioVerbande Demeter, Biofarm, SGBL Bio (spater:
Bioterra) und Progana vereinen sich

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

weltweit erste BieRichtlinien

entstehen in der Schweiz (1980)

>

>

= 05 [ &

e
A erfolgreiche Zusammenarbeit der Bierbande:
ﬁ Griindung der heutigen
Bio Suisse
[ (Dachverband der Schweizer Biolandbau
BIOSUISSE Organisationen, Name ab 1997)

Bider B0 Susse

250

Etappen in der Entwicklung des Biolandbaus
19702000 Politische Verankerung von Bio

1971 Dr. HansMilller fordert rechtliche Anerkennung des Begriffes «Bio»
1973 oF tut fr biologi: Landbau (FiBL)
1976 1. Kongress der ion of Organic Ag (IFOAM)
1980 erste Richtlinien des Schweiz
1981 Griindung VSBLO (heuO SUISSE)

Eintragung der Schutzmarke «Knospe»
1991 EUBIoverordnung tritin Kraft

(auf Grundlage der Richtlinien der IFOAM und des Codex alimentarius)
1993 Bund definiert Mi fiir Bio bezilgl. DI
1997 CHBioverordnung tritt in Kraft
2000 13. der IFOAM, durch FiBL

248

Initiative von Pionieren wéchst zur Bewegung
Zertifizierung: garantierte Qualitét, seridser Handel

bio.inspecta (Griindung 1998)
Ziel: Unterstitzung von Landwirtschafistrieben und
L der L

> >

Entwicklung und der Stérkung Ihrer Marktposition

B10 TEST AGRO AG

Bidor. o nspocia, B Test Ao

251
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Initiative von Pionieren wéchst zur Bewegung
Forschungsinstitut, internationale Dachorganisation

Forschungseinrichtungen zur biologischen
Landwirtschaft (Griindung 1973)

A starken

i interdisziplinare Forschung, Innovationen
mit Landwirten und Lebensmittelindustrie

T l6sungsorientierte Entwicklungsprojekte
und rascher Wissenstransfer

A FiBL, heute eine der weltweit fiihrenden
FiBL

A IFOAM, internationale Dachorganisation
der Bioorganisationemit etwa 800
Mitgliedern in 120 Landern (Grindung
1972)

249

Initiative von Pionieren wéchst zur Bewegung
Einstieg der Grossverteiler fiihrt zu BBoom

A Einstieg von Coop (1994)

T Einstieg von Coop als
Detailh@ndlerin in den BiMarkt
und zunehmendes Interesse der
Konsumenten flihren zu Bio
Boom

i Parallel dazu Einfiihrung von
Direktzahlungen des Bundes an
Biolandwirte

FURDIE

H
2

Bider Coop, igos

252
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Ubersicht: Meilensteine in der Bi@eschichte
Personen, Organisationen und Meilensteine

Pionierphase

A Rudolf Steiner = Tatarm

A Mina Hofstetter I

A H Maria Mulk
fans und Maria Miler,

Markenentwicklung

Regulierung T
&AM
Modemisierung Intensivierung, Strukturwandel, Age Oko
Landwirtschaft Mechani sierung, Uberproduktion, reform  logisierun
Cebensrelombenequng  stigendes ) a
Umvelbenssissin
Bio LU Bio 2.0 Bio
1920 1930 1940 1950 1960 1970 1980 30
2010 o
Organicl.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”.
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Ubersicht: politische Verankerung von Bio
Anerkennung der Biorichtlinien bringt gesetzl. Schutz

Private Richtlinien A privatrechtich

(Demeter 1954, Bio Suisse private Biorichtlinien fiir
1980) Schweizer Produkte Giber
T Mindestanforderungen der GH

Bioverordnung hinaus

>

staatlich

(1991)

Cl i EL und
>
(1997) CHBioverordnung sind fast

I gleichwertig

>

international
Codex al.: lebensmittekchtliche

IFOAM Richtiinien o, (Gt
((FEAY D) (FAO,WHO 1962)

in Mitgliedsstaaten
IFOAM: int. Biorichtiinien

254

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.

257
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Ubersicht: Agrarsysteme im Vergleich

Zeitliche Entwicklung und Okologisierungsgrad

255
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it <Biologischer Landbaus LnZ (0, Schi, R, Obris)

Bio 3.0

Mit Bio zu einer modernen nachhaltigen Landwirtschaft

- >
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Ziele
Weiterentwicklung des Biolandbaus ab 2015

ORGANIC'Si0

L)

>

Bio/Organic3.0
It ein Diskussionspapier firr die zukiinftige Entwicklung der Biobewegung
Ist die 3. Phase der Biobewegung (siehe nchste Folie)

Wer
IFOAM

LA2ELYRE bhHGdNIFYRE A2 {dAaas$y . A2 !dalNR}
Forschungsinstitut fiir biologischen Landbau FiBL (D, A, CH)

J——

Quete: Dstassionspaper 8030 (g etal 2015)
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Or n 3 0 Bio 3.0 Bio 3.0
ga IC . Entwicklungsphasen der biologischen Landwirtschaft Wettbewerb der Agrarsysteme steht erst am Anfang (1)
Bio 1.0 Bi0 2.0 Bio 3.0 A Landwirtschaft muss sich andern, weil zentrale gesellschaftliche Erwartungen nicht
Organic 1.0 was started by our numerous pioneers, who observed the problems with the direction organct o Organc 20 organe 50 erfallt werden
that agriculture was taking at the end of the 19th century and the beginning of the 20th century i Stei idei trotz i und neuen Techniken zur
and saw the need for a radical change. Eine Idee wird geboren Aus der Idee wirkin Garant fur eine nachhalige Pestizidreduktion (z.B. GVO)
weltweier Standar schaft und Emahun . . N -
Organic 2.0 started In the 1970s when the writings and agricultural systems developed by our peter Suandard e s i Industrialisierung der Tierhaltung trotz Tierwohlinitiativen
ploneers were codified into standards and then later into legally-mandated regulatory systems. i Verlust an i trotz i i
1900 bis 1970 1970 bis 2015 2015 bis { Verlust an Boden und Bod it

Qrganie 3.0 s about bringing organic out of its current niche into the mainstream and positioning ! Verlustan Boden und Bodenqual
organic systems as part of the multiple solutions needed to solve the tremendous challenges — Verbandsrichtinien Umfassende nnovatonsiair . ) ufsyste
faced by our planet and our species. Lebensreform. IFoAVRChinien Standige Verbesserung Richtung Tierhaltung, Klimawandel, Systemdienstieistungen, Ressour

Der L Kurs. Beste Praxis. L JEL

Organiscibiologischer Landba Codex Aumentarius Transparente Integrict - - 5
MANIFESTING ORGANIC 3.0 Die Grenzen des Wachstums. Harmonisirung zwischen Alancan und Parnerschaten Bisherige Konzepte  Standortanpassung, Aquaponik, Urban Farming,

80 staatlichen Verordnungen. der L Vertical Agri ', Robotik und

Wetwsiter Hands! mit Okoproduite R
Organic 3.0 forms from the top down and the bottom up: We work collectively toward a common ” «Wettbewerbsjury» Verbraucher

framework that emerges out of the diversity of like-minded initatives from around the world Landwirte .
IFOAM - Organics International and ts network, while striving to unite these efforts, also leads with Wissenschattind Politik
its own initatives e Db 5050 g 11, 2015 Qute: Dsesagir 8030 (gh o, 201
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Bio 3.0 Bio 3.0 Bio 3.0
Wettbewerb der Agrarsysteme steht erst am Anfang (2) Herausforderungen Rahmenbedingungen Weiterentwicklung Biolandbau
Teilnehmer Verschiedene\grarsysteme A 4 in Europa, wo e iremmeior-
Biolandbau bisher zu wenig beachtet die absatzstarksten Mérkte liegen)
Losungen aus dem i zﬂp‘m mml::i
BEaEiEy Srund - 2 c A Ungenutztes oder fehlendes Potential des Biolandbaus fiireiuhaltige
mit o Ernéahrungssicherheit Innovation m’ﬁ&"é&'
fordem -
A durch N Bkologische

A Biolandbau hat ure [r— Landwirtschaft 3.0 Vemeidung

i 40 Jahre Entwicklungsnd Erfahrungsvorsprung firVerbraucher won Verschwendung

i fr L und A und den o
Nachhaltigheit

A Biolandbau soll A zu i ion mit

i Eigene Schwachstellen angehen Partnerschaften

i Referenz werden filr weltweit funktionierenden Systemansatz in der C

Landwirtschaft
Quee: Oehusonspasir B 3.0 g el 2015 Qune: s B30 (k1. 205) Quel:Dssrspapr B3 Qg sl 015
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Bio 3.0
Erhohte Produktivitat dank 6kologischer Intensivierung

>

Biolandbau kann
fntenst Produktivitat steigern dank
P noch besserer Nutzung
Ony betriebseigener Kreislaufe
Lapy Veng;, Entrtsg, 9
a"dwi,tg%ne/,ﬁ E""km.::,‘f;w und Ressourcen
Chagy (Nachhaltigkeit erhalten).

>

Konventionelle Land
wirtschaft kann nur dann
okologisch nachhaltiger
Extensiv werden, wenn betriebs
fremde Abhangigkeiten von

Umsteller

- e+ Stoffflissen und Mitteln
: onomiecne Resen (Dunger, PSM) reduziert
A gute Untemenmungsfaiung werden.

Quelle:Diskussionspapie S¥O(Nigal et . 2015)
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Important and impressive

international network: IFOAM
IF®AM

Federation of Org
Aolt all started in 1972 when the President
Nature et ofa appeal to come

together to ensure a future for organic

A 0By the 80s, | FOAM had |l eaders in the US,

African agents of organic agriculture, and launched a unique and fruitful
relationship with the Food and Agriculture Organization of the United
Nations (FAO)O

A ®. . pr o stangaidsghich provided a model for numerous major laws
and voluntary standards, (Codex Alimentarius, EU, FAO) 6

>

By 2014: 732 affiliates (members, associates and supporters) i~ 114

countries. abe,
o a7 034
A Source: wwwifoam.org Save
the
date!
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Bio 3.0
Dynamisches Entwicklungskonzept: «Beste Praxis»

A Beste Praxis:
Weitergehende Leistungen
(Richtlinien Bioverbande,
private Labels)

- bedeutend fiir Marketing
und Kommunikation
Nachhaitighoits. (Nische)
-—
berstung und
— A Staatliche Okoregelung:

Genau definierte
Mindestanforderungen

Saathhe it fiir den Biolandbau
R als Modell fiir die ganze
Landwirtschaft

(Innovationsstrategie)

Quete:Diskussionspapier 8K (Niggl e a. 2015)
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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) .
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IFOAM

HISTORY

The humble beginnings of IFOAM ~ Organics Intemational frace back to a meeting In Versallies,
France in 1972. Roland Chevriot of Nature et Progrés envisioned the need for Organic Agriculture
movements to coordinate their actions and to enable scientific and experimental data on organic to
cross borders. In order to realize this vision, he invited organic ploneers including Lady Eve
Batfour, founder of the UK Soil Asscciation, Kiell Arman from the Swedish Biodynamic Association
and Jerome Goldstein from the Rodale Institute 1o join him in Versailles to set the Intemational
Federation of Organic Agriculture Movements (IFOAM) n motion. See Roland Chevriot's invitation

267

LCh! aQa F2dzNJ o

Organic agriculture is based on:

A The principle of health: OAshould sustain and enhance the health of
soil, plant, animal, human and planet as one and indivisible

by

The principle of ecology: OAshould be based on living ecological
systems and cycles, work with them, emulate them and help sustain them

>

The principle of fairness: OAshould build on relationships that ensure
faimess with regard to the common environment and life opportunities

>

The principle of 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
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http://www.ifoam.org/
http://www.owc2014.org/

Principle of health

A 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.

Health is not simply the absence of illness,
but the maintenance of physical, mental,
social and ecological wellbeing.

Immunity, resilience and regeneration are
key characteristics of health.

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.

b3

> >
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Principle of
care

OA should be in a precautionary and responsible manner to
protect the health and wellbeing of current and future generations and the
environment.

Practitioners can enhance efficiency and increase productivity, but this
should not be at the risk of jeopardizing health and wellbeing.

New technologies need to be assessed and existing methods reviewed.
Given the incomplete understanding of ecosystems and agriculture, care
must be taken.

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.

OA should reject unpredictable technologies, such as genetic engineering.
Decisions should reflect the values and needs of all who might be
affected. throuah transnarent and narticinatorv nrocesses.
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Principle of ecology

by

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.

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.

Organic agriculture should attain ecological balance through the design of
farming systems, establishment of habitats and maintenance of genetic
and agricultural diversity.

Those who produce, process, trade, or consume organic products should
protect and benefit the common environment including landscapes,
climate, habitats, biodiversity, air and water.
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by

by

by

Principles and practices

S =

FAIRNESS
ECOLOGY CARE

// \.‘.
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Principle of
fairness

Organic agriculture should build on relationships that ensure fairness with
regard to the common environment and life opportunities.

Fairness is characterized by equity, respect, justice and stewardship of the
shared world, both among people and in their relations to other living
beings.

Organic agriculture should provide everyone involved with a good quality
of life, and contribute to food sovereignty and reduction of poverty.
Organic agriculture aims to produce a sufficient supply of good quality
food and other products.

Animals should be provided with the conditions and opportunities of life
that accord with their physiology, natural behavior and wellbeing.

Natural resources should be managed in a way that is socially and
ecologically just and should be held in trust for future generations.
Fairness requires systems of production, distribution and trade that are
open and equitable and account for real environmental and social costs.
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