Landwirtschaft
und Umwelt

Haslberger Alexander
Univ Vienna
update 10/2023

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




Haslberger

Webs

Strategies for a
healthy aging: One
size never fits all

Pd yoar way ta your teloc made diseass




Why farm?

* |ncrease yields

* To decrease the risk of loss, weeds, pests,
environmental hazards

e Eventually, people transported some wild plants (such
as wild cereals) from their natural habitats to more
productive habitats and began intentional cultivation.



Arable Land: Where Is 1t?

The world- distribution of arable land Source: The Times Atlas of the World, London, 1968, pp. XXVI=XXVII



‘ 12,000 BC
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People of the
Natufian culture,
living In the
Southwest Asia 5 »
(Middle East) e 7 T
begin to cultivate e

cereals; grasses
grown for their
edible seeds.

(Ceres - the Roman
goddess of grain.)




9,800 BC
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Earliest evidence for domesticated wheat is
found at sites In the Middle East.
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People across the Fertile Crescent
pegin growing domestic wheat,
parley, chickpeas, peas, beans, flax
and bitter vetch.




Spontanecus

mutation in (A) (B)

domestication gene

®®
X Wild maize
\' a (teosinte)

Wwild
Ancestral crop Modern crop rice
Genome aditing-nduced
mutation in
domestication gene
Cultivated
Wild plant Rapidly domesticated plant ri ce

Modern maize
(Zea mays)

Reduced the majority of | perovor
metabolites inchading those

of amina acids, sugars,

and organk ackds

W Increased phenolics

Durum wheat

(C) (D)

wild
wheat

Cultivated
barley

Reduced phenolcs (e.g., trick,
aegicin, coumarate, and vandlin)

Reduced phenolics (e.g., syringic
acld, ferulic ack, syringaldehyde)

* Reduced smino acids

. Reduced unsaturated fatty acds



Coevolution: crops Society
Spread, centers of origin
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TEOSINTE MAIZE : 4

Hic. 2. Architecture of unnual teosinte and maize ears (female

inflorescences) adapted from Hus (7), (A) Teosinte enr. AR, abscis- \
sion layer, OG, outer glume, und RA, rachis internade, (8) Maize

cur. (C=0) Schematic cross-sections of teosinte (€'), showing twao

runks of cupules with ane spikelet per cupule, and of maize (12),

showing four ranks of cupules with two spikelets per cupule,
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‘ 8500 BC
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Sheep and Goats are domesticated.






7,000 BC

!

Native Americans - Indians, Hawaiians and
Eskimos - begin simple farming.
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‘ 6,800 BC
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Rice Is domesticated
In Southeast Asia.







6,500 BC

Evidence that cattle are domesticated in Turkey.



4,000 BC, Cont’d

!

Evidence that rice 1s domesticated In
northwestern Thailand.
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4,000 BC

!

Egyptians discover how to make bread
using yeast.



3,600 BC

Mﬁﬂ

First
agriculture
In the
Americas,
around
Ecuador.

doka ki COLOMBIA
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2,000 BC

Evidence 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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The moldboard plough Is invented in eastern
Europe.
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Use of coffee Is
known in Arabia.
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Ancestor to Modern Corn
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Indians show
the Plymouth
Rock colonists
how to grow
Crops such as
corn, pumpkins,
squash and
beans.
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1701
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Jethro Tull invents the seed drill.




Modern Seed Drill
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1809
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QEPUBL'QU( ’-RIN SAISE

Nicholas Appert
Invents canning for
food preservation.




!

Cyrus McCormick
Invents the reaper.
mowing







!

Gregor Mendel
publishes his paper
describing Mendelian
Inheritance.




!

Louis Pasteur invents
pasteurization.




2000s

!

Improved varieties of corn are developed. These
varieties exhibit additional resistance to pests and
diseases.
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Development
of new
pesticides.




!

2000s

Genetically modified
organisms are
cultivated around the
world.




Microbe new to science found in self-
fermented beer | Science | AAAS

Biotechnology, 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. cegiar. org

A Giobal Agricultural Research Partnership

About CGIAR
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http://www.cgiar.org/

T. Malthus: 1766- 1834
Crisis in food production

napulation

Paint of Crisis --=
FESOLCES

Malthus’ Basic Theory

ESSAY

1?0



Models for population growth and food security:

Pessimistic or Alarmist Theory

Malthus - 19t century, Coale & Hoover (1958), Paul Ehrlich (Population
Bomb), Meadows (Limits to Growth) — 1960s and 1970s. Focus on
population policy & fixed, non-renewable resources.

Optimistic Theory
Ester Boserup — 1960s — 70s (agric. Intensification)
Julian Simon — 1970s - 80s (human capital)

Neutralist or Revisionist Theory

Allen Kelley/Ron Lee/Simon Kuznets/Nat’l| Academy of Sciences 1986
Report — mid 1980s to the present. Focus on longer-term, policy feedbacks,
mixed impacts, renewable resources & property rights.

Population Matters by Nancy Birdsall et al — 1990s (surveys confirm overall
negative impact of population growth on per capita output growth across a
large # of countriess)



GREEN Revolution

Term coined by U.S. Agency 1968)
Movement to increase yields by using:

New crop cultivars S

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
Nobel price)

Norman Borlaug ( 1970

herat Yi

clids 1947-92
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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 as
modern varieties (MVs)) were more
responsive to inorganic fertilizer and
irrigation, and faster maturing. Bred with
pest and disease resistance.



Green revolution

Table 10.1 Trends in Yields in 93 Developing Countries

Yield [kilograms per hectare |

Crop Type 19611 63 19691 71 19791 81 19901 92
Al cereals 1.171 1,461 1,894 2,466
Excluding China 1,116 1,271 Ty 1,951
China 1,336 2,070 1mz? 4,329
Whedt ik 1End 1,637 2,364
Excluding China 164 1,146 1,460 1.997
China k73 1,163 2,046 3,208
Rice 1,818 2,214 2.bh3 3,459
Excluding China 1,650 1,855 2,145 2,740
China i 1,281 4,236 b2
Maize 110 1,456 1,958 2,53
Excluding China 1122 1,291 1,572 1.837
China 1,265 2,004 3,038 4.545

Source: Nikos Alevandratos, Chigf of Global Perspective Studies Urnit, Economic and Social
Department, Food and Agriculture O rganization of the United Nations, Rome, 1935 [personal
comm unication, bazed on data from FAGETAT-Mamiand,

Figure 1

Global Pesticide Production
1945-1985
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Sonece: Modified froes Tilman, David, et al. 2001, “Foecasning
Agrioddeunally Dyiven Global Esvironmental Change.” Sclence
BLI84.

Figure 2

Global Fertilizer Use
1960-2000
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Sosee: Food and Agriculese Orgasisation of the United
Nutiors. heepJfsops 30,008 (Accessed July 17, 2002),

Nocte thar the apparent leveding of world fervilizer we since
1990 is 2 result of the collapse of the Soviet Union and subee-
quent dacreases in Soviet fertilizer use. Fertilioee use fior the rene
of the workd has continued o incresse at unsatainable rates.
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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:

"reduces genetic diversity and increases vulnerability to pests,
* necessitating heavy use of pesticides.

- Agriculture makes heavy use of fresh water.

High dependency on technology.

" Questionable 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 ?

15



Critiques of Green Revolution
1. “Social” critique

a. the green revolution didn’t fix problems
assoclated with access by the poor

b. technology destroys social fabric

2. “Scientific” critique

a. the green revolution escalated uses of

technology, especially environmentally
damaging technologies

b. GR reduced genetic diversity



Millennium Ecosystem assessment,
2001-2005
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MILLENNIUM ECOSYSTEM ASSESSMENT
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800 pages in synthesls and S Others ........................................................................
length, with a that interpret the MA The Millennium Ecosystem Assessment assessed the
volume of findings for specific

consequences of ecosystem change for human well-
being. From 2001 to 2005, the MA involved the work of
more than 1,360 experts worldwide. Their findings
provide a state-of-the-art scientific appraisal of the
condition and trends in the world’s ecosystems and the

audiences.
& Learn more

summaries of about
120 printed pages.
& Learn more
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Overall synthesis
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Overview of Findings

Over 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

The 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

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

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



Focus: Ecosystem Services

The benefits peoole obtain from ecosvstems
ECOSYSTEM SERVICES

Provisioning
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Focus: Consequences of Ecosystem Change for
Human Well-being

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES

Provisioning
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FRESH WATER
WOOD AND FIBER
FUEL

Supporting Regulating
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LIFE ON EARTH - BIODIVERSITY

ARROW'S COLOR ARROW'S WIDTH
Potential for mediation by  Intensity of linkages between ecosystem
socioeconomic factors services and human well-being
Low e Weak
P Medium C— Medium

I High [ Strong

Security

« PERSONAL SAFETY

+ SECURE RESOURCE ACCESS
« SECURITY FROM DISASTERS

Basic material
for good life
« ADEQUATE LIVELIHOODS
* SUFFICIENT NUTRITIOUS FOOD
« SHELTER
« ACCESS TO GOODS

Health

» STRENGTH

« FEELING WELL

« ACCESS TO CLEAN AIR
AND WATER

Good social relations
» SOCIAL COHESION
» MUTUAL RESPECT
* ABILITY TO HELP OTHERS

Freedom
of choice
and action

OPPORTUNITY TO BE
ABLE TO ACHIEVE
WHAT AN INDIVIDUAL
VALUES DOING
AND BEING

Source: Millennium Ecosystem Assessment



MA Framework

GLOBAL

Human Well-being and
Poverty Reduction

Basic material for a good life
Health

Good Social Relations
Security

Freedom of choice and action
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Ecosystem
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LIFE ON EARTH - BIODIVERSITY

) ( Strategies and merventions

Indiréct Drivers of
Change

Demographic

Economic (globalization, trade,
market and policy framework)
Sociopolitical (governance and
institutional framework)

Science and Technology
Cultu%l and Religious

Direct Drivers of
Change

Changes in land use

Species introduction or removal
Technology adaptation and use
External inputs (e.g., irrigation)
Resource consumption

Climate change

Natural nhv<ical and biolooical



MA Findings - Outline
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2. Gains and Losses from Ecosystem Change

Three major problems may decrease long-term benefits

— Degradation of Ecosystem Services
— Increased Likelihood of Nonlinear Changes
— Exacerbation of Poverty for Some People

3. Ecosystem Prospects for Next 50 Years
4. Reversing Ecosystem Degradation



Finding #1

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

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



Unprecedented change in structure
and function of ecosystems

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

Cultivated Systems: -~
- Areas in which at least ‘ v

30% of the landscape
Is cultivated Y ¥

Cultivated Systems in 2000 cover 25% of Earth’s
terrestrial surface

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

— 20% of the world’s coral reefs
were lost and 20% degraded
in the last several decades

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

— Amount of water in
reservoirs quadrupled since
1960

— Withdrawals from rivers and
lakes doubled since 1960

Sum of discharge
in cubic kilometers per year

16 000

14 000

12 000

10 000

8000

60004

4 000

20001

0 .
1900 1920 1940 1960 1980 2000

_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

Fraction of potential area converted
-10 0 10 20 30 40 50 60 70 80 90 100%
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Habitat transformation:
— Further 10-20% of grassland e ) i
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Invasive alien species:
—  Spread continues to increase



Unprecedented change:
Ecosvstems ...
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Direct drivers growing in intensity

Habitat Climate Invasive Over- Pollution

*Most direct drivers of degradation
(i

il ohens oecies  explolaton LS in ecosystem services remain
Boreal
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MA Scenarios

= Not predictions — scenarios are plausible
futures

» Both quantitative models and qualitative
analysis used in scenario development

Present
Conditions
& Trends

4
Global
Orchestration

Order from Adapting
Strength Mosaic
Reactive Proactive

Approach to Ecosystem Services



Scenario Storylines

= Global 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.

= Order 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

= Adapting 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.

= TechnoGarden 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

Earth Summit

From Wikipedia, the free encyclopedia

For other uses, see Earth Summit (disambiguation).

The United Nations Conference on Environment and Development (UNCED), also known as the Rio de Janeiro Earth Summit, the Rio Summit, the Rio
Conference, and the Earth Summit (Portuguese: ECO92), was a major United Nations conference held in Rio de Janeiro from 3 to 14 June in 1992.

Earth Summit was created as a response for Member States to cooperate together internationally on development issues after the Cold War. Due to issues relating
to sustainability being too big for individual member states to handle, Earth Summit was held as a platform for other Member States to collaborate. Since the
creation, many others in the field of sustainability show a similar development to the issues discussed in these conferences, including non-governmental
organizations (NGOs).["]

In 2012, the United Nations Conference on Sustainable Development was also held in Rio, and is also commonly called Rio+20 or Rio Earth Summit 2012. It was
held from 13 to 22 June.

The Earth Summit was a UN event &7

The issues addressed included:

« systematic scrutiny of patterns of production — particularly the production of toxic components, such as lead in gasoline, or poisonous waste including radioactive chemicals
« alternative sources of energy to replace the use of fossil fuels which delegates linked to global climate change

« new reliance on public transportation systems in order to reduce vehicle emissions, congestion in cities and the health problems caused by polluted air and smoke

« the growing usage and limited supply of water



http://www.resalliance.org/

ResilienceAlliance research on resilience In social-ecological systems -
o Dasis for sustainability
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The ESSP is a partnership for the integrated study of the Earth System, the ways that it
is changing, and the implications for global and regional sustainability.

The urgency of the challenge is great: In the present era, global environmental changes
are both accelerating and moving the earth system into a state with no analogue in
previous history.

To learn more about the ESSP, clink on links to access Strategy Paper and a video
presentation by the Chair of the ESSP Scientific Committee, Prof. Dr. Rik Leemans of
Wageningen University, The Netherlands.

The Earth System is the unified set of physical, chemical, biological and social
components, processes and interactions that together determine the state and dynamics
of Planet Earth, including its biota and its human occupants.

Earth System Science is the study of the Earth System, with an emphasis on observing,
understanding and predicting global environmental changes involving interactions between
land, atmosphere, water, ice, biosphere, societies, technologies and economies.

Scientists report the annual growth rate of
atmospheric CO2 was 1.6 parts per million in
2009. This is below the average for the
period 2000 - 2008 of 1.9 ppm per year. The
mean growth rate for the previous 20 years
was about 1.5 ppm per year. This increase brought the atmospheric CO2 concentration to
387 ppm by the end of 2009, 39 per cent above the concentration at the start of the
industrial revolution (about 280 ppm in 1750). The present concentration is the highest
during at least the past 2 million years.

Carbon
Budget2009

Researchers from the Global Carbon Project attribute the global financial crisis for the
abrupt decline in fossil fuel emissions by 1.3 per cent in 2009. Professor Pierre
Friedlingstein, lead author of the research, said: "The drop in CO2 emissions is less than
half that anticipated a year ago. This is because the drop in World Gross Domestic Product
(GDP) was less than anticipated and the carbon intensity of world GDP, which is the
amount of CO2 released per unit of GDP, improved by only 0.7 per cent in 2009 - well
below its long-term average of 1.7 per cent per year".

For more information, access the Global Carbon Project website.

Food Security and Global Environmental Change

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

The EcoTipping Points Project

Models for Success in a Time of Crisis

Home Our Mission About ETPs Our Stories Photo - Video

For Teachers Resources Contact Us

Understanding EcoTipping Points and Sustainability: Vicious Kice e Watch 3 min.
- Intro Video
Cycles and Virtuous Cycles

Search this site
« Author: Gerry Marten
« Ingredients for Success - What it takes to reverse vicious cvcles: An explanation of the key Donate
ingredients that we have seen for turning decline to restoration in our stories
-~ tal
Este Sitio Web
* Note to teachers: Visit our page providing a classroom |essons for learning about feedback loops, N en Espanol

vicious cycles, and virtuous cycles from EcoTipping Point stories

® chyr s

EcoT[ppin_g_ VPolnts

Page Quick Links:

* How do they work?
« Rainwater Harvest (Rajasthan, India)
* Leveraging viclous
- i I w_Y i cycles to virtuous

* Apo Island Marine Sanctuary (Philippines)

» Escaping The Pesticide Trap {(Andhra Pradesh, India) *



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

Case study environmental tipping point: Apo Island

Sustainable Fishing in Apo Island

Implementing Agency:

Siliman University

Community of Barangay Apo Island,

and

Protected Area Management Board
(PAME) of Apo Island

Contact Person:

Mr. Mario Pascobello
Barangay Captain, Apo Island
6217 Dauin, Negros Oriental
Philippines

Location:

Mindanao Sea

25 km south of Dumaguete City
Negros Oriental, Philippines

Funding:
Silliman University thru Asia Foundation, and PVYO-USAID

http://www.sdvillaage.ph/biodive/apoislan



Plant breeding, selection
Breeding, yield, time for development

u Viele positive

Eigenschaften Genom missen beseitigt werden

B Beschleunigung durch Genetische Marker denkbar
(welche??)

Gentechnologie

B Gezielte Aktivierung / Deaktivierung vorhandener
Gene (auch mit ,Genschaltern®)

m Neue Zusatzeigenschaften (,Sonderausstattung®)

m Konventionelles Einkreuzen in Elite-Sorten

B Prifung der Sorten-Stabilitét & Sicherheit

Gewilinschtes + —>

Gen (Schalter)
= Von Gen-Donor
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Selection

Acrtificial 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 occur in
both. Different alleles. Homozygous and
heterozygous.

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



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 tends to maintain
variation in 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 1s
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 plants, sexual
reproduction must occur.



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.



Polyploidy

« 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.

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

« 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.



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

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,
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Wild, cultivars, races, varieties

Globally adapted | [£ 1 ed Landraces Vintage Varieties
cultivars

2020 Wild plants

Variet:

1970

i9so

1900

20000 AC




Crop diversity, characterstics
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Value of Diversity, traits

Crop diversity decrease will affect resistance to disease,
drought

LS. agriculture theegnt already: Crep duersity Is decinmg, as many farmers

nature plants

Explore content ¥ About the journal ¥ Publish with us v Subscribe

nature > nature plants > articles > article

Article | Published: 24 February 2022

Global plant diversity as a reservoir of
micronutrients for humanity

Crop diversity
v v
Inputs for conventional breeding and Intrinsic values:
agro-biotechnology portfolio of local
vaneties
Impro
vaﬁeﬁv:: Yield 1 Insurance
improvement value

Other non-varietal
factors and inputs

i

v

Bequest/
option/
existence
values

Values in
other
industries

Agricultural values of
crop diversity

Non-
agricultural
values of
crop diversity

Total economic value of crop diversity,

beneficianes: farmers, consumers and society
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BREEDING METHODS

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




INBREEDING

- Mating of Parents who are Closely Genetically
related.

" Results in Increased Homozygosity which can
Increase the Chance of

1 Offspring being affected by Recessive traits.

Inbreeding

same flower different Hlowers

oooooo inflorescence



MERITS & DEMERITS

MERITS OF DEMERITS OF

INBREEDING INBREEDING

' A) Increase of 1 A) Low vyield
Homozygotes, B)Inbreeding
B)Production of Pure Depression
nes. C)Appearance of
C)Elimination of Deleterious
Deleterious Characters.
Recessive
Characters.

D)Production of
Valuable Breeds.



OUTBREEDING

- Mating of Unrelated individuals
~ Also known as Cross Breeding.

1 The offspring formed by mating of Two unrelated
parents.

Outbreeding

Parent 1 Parent 2

AA

Pollina\'im -
ana

ferkilizaho

Sperm celll A | + Egg cell| a

zygote {in flower)
embryo {(in fruit)

= |Aa




TYPES OF OUTBREEDING

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 OF OUTBREEDING

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 LInes

Hybridization occurs when inbred parents are
mated (cross pollinated)

Creates a heterozygous individual
Benefits
Increased heterosis (vigor) in F, generation

weie:  m Heterosis occurs when two homozygous
o~ individuals are cross pollinated.

| o This causes all loci to become heterozygous

o The increased heterozygosity causes
increased plant vigor

= Benefits of Increased Vigor

Increased vyield

Better standability

Better germination

Overall better plant performance

L 0 O




HETEROSIS BREEDING

~ 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.

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



HETEROSIS BREEDING

" 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.

R 2 phrssoemerodi<oo L wpd = — |




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
a desirable quality in the final product is to produce large numbers of rapidly growing individuals.
This requires good fertility in the mother combined with good growth rate in the progeny.

The heterosis effect makes the hybrid pigs better than the average of the parents. The traits with the
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 A xBE  BreedB
Heterosis Effect




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 cost is
High.

—resh seeds is to be
Purchased every
time to raise new
crop.

Sometimes F1
hybrids are
Vulnerable to
disease.




Requisites of hybrid seed production

Breeders responsibilities
» Develop inbred lines
» |dentification 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



genetic male sterility

What is Male Sterility ?

: Inability of flowering plants to
produce functional pollen.

* Male sterility is agronomically important

for the hybrid seed production.
1st documentation: 1763—Kaélreuter Production of Double cross maize hybrids using CGMS

Inbred A
Q (Cytoplasmic : Q
Male Sterile) ¢ S Single Cross -1
AxB
Flower of male-fertile pepper  Flower of male-sterile pepper 6\ Inbred B (Male Sterile) Déalile Cresa

(Non restorer . j R
4 male fertile) ' = s (A%B) % (CxD)
Go)s) soe

Inbred C B — 50%
9 (CYIOPI“ST"“’ Single Cross-I1 (1:1 Segregation for
Male Sterile) C=D Male Fertility & Sterility)
(Male Fertile)
6\ Inbred D
(Non restorer

@s

male fertile)



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.
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Precision breeding
Marker assisted breeding

In molecular or marker-assisted breeding (MB), DNA
markers are used as a substitute for phenotypic selection
and to accelerate 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.




Breeding for an improved trait using markers

Merkmal

Protein

| |
" D v § Ep—

Allel 1 = kranke Ahre Allel 2 = gesunde Ahre

Y4



Breeding with Markers

In der Zlichtung wird ein genetischer
Marker fir die indirekte Selektion eines
gewlnschten Merkmals verwendet

Voraussetzung flr die Zichtung: Marker
und Merkmal werden gemeinsam vererbt
= Kopplung

Marker:

Morphologische Marker:
z.B. Farbe
Biochemischer Marker:
Enzyme

Molekulare Marker
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Breeding, Molecular Markers

Was sind molekulare Marker?
Sequenz-Unterschiede in einer genomischen Region (Locus).

Variationen in der DNA-Sequenz (Polymorphismen) nutzen.

Markerklassen
. i DNA-DNA-
» RFLP Restriction Fragment Length Polymorphism Hybridisierung
» AFLP Amplified Fragment Length Polymorphisms PCR

» SSR Simple Sequence Repeats bzw. Mikrosatelliten PCR

p SNP  Single Nucleotide Polymorphisms Sequenzierung

» DArT  Diversity Array Technique DNA-DNA-
Hybridisierung
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Advantages molecular marker

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) W right plant before
o Reduced cost (fewer plants, shorter time) S

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)



Sweetcorn

Marker Assisted Selection

Important gene controlling endosperm in sweet corn

Category

Sweetness | Texture

Flavor

Germination | Shelf life
/Vigor

Standard sweet

Sugar-enhanced
Super sweet

sul

se

sh2,bt1,
bt2

10% creamy

sucrose‘ '

2X sucrose  creamy

3X-8X Less

SUCI'OSE' CI'EGITI‘

good

L

good
poor

3

good short

1 ) &
good longer
poor Long

1 T

In recent years new varieties have been developed that have

different combinations of the three major genes (su, se and
sh2 ) ‘stacked’ together.

Category

High sugar sweet
corn

High sugar sweet
corn

Kernels type ‘ Advantage | Variety name

* 25% sh2 kernels * su vigor * Sweet Chorus
* 25% se kernels * higher sugar  * Sweet Rhythm
* 50% su kernels

"

* 100% sh2 kernel * high sugar * Gourmet Sweet™
* setraitin all kernels « |ong shelf life  « Multisweet™
* tender "."' Xtra-Tender Brand™



Use of fingerprinting

DNA fingerprinting is used in several ways.

* Paternity and Maternity test

* Plant Variety Protection

* Genetic purity test

* Studying biodiversity

* Tracking genetically modified crops




Testing can be done on seed or leaf

F = female parent, M = male parent

F1 = Hybrid

S1 =Sample#l

: Same female / different male

marker

3
4
5
6
7
8
9
0

-

S2 = Sample#2

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

marker)



Genetic mapping

* Genetic distance

* Cluster analysis

dbdb"
'ssg
=
=
o
-l

o

e
i
-

B
-
-se

- -

Useful information for
Breeder to arrange

heterotic group




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

Examples of plants that were produced via mutation breeding are given in the table below.

ICrop [[Cultivar Name [IMethod Used to Induce Mutation |
lrice lcalrose 76 |lgamma rays |
o IAbove [lsodium azide |
|Lewis [Ithermal neutrons |
oats [lAlamo-X ([%-rays |
_ Rio Red thermal neutrons
rapefruit
ge |Star Ruby [ithermal neutrons |
Tifeagle lgamma rays |
-, IT?fgreen [ lgamma rays |
[Tift 94 lloamma rays |
(Tifway I loarma rays |
lice Cube [lethyl methanesulphonate |
lettuce =
IMini-Green [lethy) methanesulphonate |
B |Seafarer [4-rays |
|Seaway [I-rays |
lllac ||Prairie Petite [lthermal neutrons |
. ITXSA 5202 lgamma rays |
St. Augustine grass
ITXSA 8212 |lgamma rays |

Quite a few flower cultivars have been developed via mutation breeding, among them some of the cultivars of Alstroemeria,
begonia, carnation, chrysanthemum, dahlia, and snapdragon.



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) By change in cytoplasmic DNA(cytoplasmic mutation)
« he best example of useful cytoplasmic mutation is cytoplasm male sterility.

1927 — 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 era in genetics and breeding.



A.Spontaneous mutations : Mutation occurin

natural

B._Inc

UCeC

populations .
mutations: Mutation may be artificially

ING

INC

ucecC

by various mutagenic agents.

UCECQC

mutations are of two types:

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

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



Mutation breeding

1.Alkylating agents: BVIS (ethyl methane sulphonate),methyl methane
sulphonate (MMS),sulphur mustard, nitrogen mustard

2. Acridine dyes: proflavin,acridine orange, acridine yellow and ethidium
bromide.

3. BaseAnalogues:5 Bromo Uracil,5-chlorouracil. 4.0ther 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 indiuced



Limitations

The process is generally random and unpredictable.
Useful mutants are rare and predominantly recessive.

Mutants can have strong negative pleiotropic effectson
other traits.

Health risks: handling, chemical mutagens; radiations,
fast neutrons treatments.

Most mutants are of no use to breeding even if alarge
number of mutants can be produced.

Field trialling and germplasm storage can be expensive
and require alot of space and careful management if
large mutant populations are handled.



JAEA

Why Radiation Induced Mutation?

Pierre Lagoda, Head of the FAO/IAEA Plant Breeding and Genetics Section, explains why
‘induced mutation breeding’ is a practical, sustainable solution to the world’s food crisis.

"We offer a very efficient tool to the global agricultural
community to broaden the adaptability of crops in the face
of climate change, rising prices, and soils that lack fertility or
have other major problems,” says Lagoda.

Induced mutation: half the time of traditional breeding
methods. Routinely, plant breeding requires seven to 10
years of research to produce a promising new variety. A
breeder looking for pest resistance, for example, might find
the characteristic in a wild variety with poor quality and
yield. This wild variety will be crossed with a plant that does
have good quality and yield, and any offspring combining
the desired traits will then be selected and propagated.

Induced mutation: more options from which breeders

can choose. Hybrids, the product of crosses, are only as
resilient and productive as the source parents. Over the past
century, about 75% of crop biodiversity has been lost and
monoculture has diminished plant variety in farmers’ fields.

Both conditions limit researchers when crossing strains
to create new plants. “This loss in plant genetic diversity
endangers food security as resistance to yet latent biotypes

of pests and diseases and extreme weather conditions may
have become severely weakened,” says Lagoda.

There is a solution: using radiation to artificially induce the
variations that plant breeders need. Radiation-induced
mutation produces millions of variants. Breeders then
screen for the desired traits and crossbreed. “Induced
mutation breeding is a safe and proven technology. The
method does encounter resistance and the publicis
generally concerned by anything relating to radiation and
mutation,” Lagoda explains.

“In plant breeding we're not producing anything that’s not
produced by nature itself. There is no residual radiation left
ina plant after mutation induction. Through its Technical
Cooperation Programme, the IAEA provides the tool and the
expertise, then national agricultural research systems and
plant breeders must take the next step; selecting and cross-
breeding plants to achieve the desired result,” says Lagoda.

Pierre Lagoda, Head of the FAO/IAEA Plant Breeding and
Genetics Section. E-mail: P.J.L.Lagoda@iaea.org



Breeding: Irradiation

Irradiator at Institute of

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

Breeding

70



Somaclonal variation

* Production of a new variety of japanese
butterbur using somaclonal variation.(upper:new variety,
lower:native variety)

71



Protoplast fusion

Potato plant Tomato plant
Solanum tuberosum) (Lycopersicon
L esculentum)

v v

Fugigenic chemicals,

Protoplast fusion
Heterokaryon
| Pratng oftused protopasts
Growth of hybrid colonies

Selection of hybrid colonies,
Plating on medium

Hybrid callus

lemforcaluslonuMmedm

Hybrid plants
(Pomato/Topato




Tomoffel




Breeding using transposons

Ein Transposon ist ein DNA-Abschnitt bestimmter Lange im
Genom, der seine Position im Genom verandern 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-Transposon oder Klasse-llI-Transposon).

" "\
interrupted
DNA sequence

Click on this image for more on transposons.
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Wild ty pe
flovuer

Glow 15 C; Transposon jumps into
new sites

Self- pollinate; groaw progeny
Mutants identified visually

Other
mutantplant

F lowers
fail to develop

R egﬁ-nerate plants from cuttings

B

Self pollinate to generate

progeny plants A D

Flo

Antirchvicun plant
containing Tam3 transposon

Fo-613 plant

Rare revertant produces flowers

&,

DNA

DHNA from

fromWT Mo-G13

plant plant
Southern blot - 4
Analysis using — —
Tam3 DNA probe === s
— —
Hindlll — —
m— == R
— e—
| ==———  7.5kb
DN;’& flanking Tam3 — —
insert used as a probe S —
to clone Flo cDNA
Southern blot analsts
using Ao cDNA probe
A B 22 D wWT
—" co— — — 75kb
—————— @ — 4 0kb
Flo-G132 Flo phenotype

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
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GM plants, Tranferring traits in ways which
are not used 1n nature: GMOs

Termination

Transgene sSequence

Marker gene Promoter

| 1

Gene dentification
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Reconfigure DNA ssquencas
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Transgene_,
Incorporation into genome ><
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T
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79



Agrobact. tumefaciens

— Ti-plasmid
— T-DNA

bacterial
chromosome

vir genes

oo*o’o‘ooo
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T DNA

Gewidinschtes Gen Pllanzen-Promotor

!

Pflanzliches

Selektionsgen
Antibiotika-Revstens
. Herbind-Retistenz

e T-DINA
E lirke ~ -~ -
der TDNA _ e —— RB
bt = rechre
Grenze
der T-DONA
Bakrerielles —~
Selektionsgen
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Homolog recombination

Homologe Rekombination l



Antibiotic resistance marker gene

Testing whether the gene has been

transferred
,_\\

o

Plants 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 g

3 marker
gene
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An assessment of the risks associated with the use of antibiotic resistance genes in
genetically modified plants: report of the Working Party of the British Society for
Antimicrobial Chemotherapy

ol @ Marker Genes

Alternatives to Antibiotic Resistance
3 Markers

Mew marker systems have been developed, but whether
these new systems truly offer a safety advantage remains tqg
be investigated.

Fossible alternative Bmarker gene systems:

» [EHerbicide resistance genes: After treatment with an
herbicide, only the plants harbouring the herbicide resistance

gene and gene of interest survive. http://WWWong'

m Marker genes that enable the plant cell to use a particular foo
source: If the plant cells are fed only this one energy source, Com pa SS.Org/
only the plants that have successfully incorporated the new
genes will be able to grow. An example of this approach is the
FMI gene. This marker gene enables the plant cell to use
mannose, a type of sugar, as a source of energy. This marke;
gene was used to develop 3272 maize, a GM maize line
recently submitted to European Commission for authorisation.

m Genes that enable the plant to produce
Eproteins that bind to toxic heavy
metals, thereby allowing transformed
cells to survive heawvy metal
treatments (e.g. cadmium).

m Visible markers: These marker genes

fluarescent protein make t.ransgenic plants visually

rmarks transformed recognisable. The gene for the green

plant cells fluorescent protein (GFP) makes

genetically maodified plant cells appear

green when exposed to UV light. A

Visible markers: &




Gene gun

Gunpowder

DNA-coated
plastic pellets

(a)

Copyrght @ Pearson Education, nc, publishing as Benjamin Cumemings
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Methods, overview

Table 1. Genetic manipulation technologies.

Technology Definition

Genetic manipulation Introduction of new genetic material via laboratory methods.

Biolistics Use of helium-, gunpowder-, or electrical-discharge-mediated
force to propel DNA-coated tungsten or gold microprojectiles
into cells.

Agrobacterium tumefaciens Soilborne bacterium causing crown gall disease of fruit trees.

Used by biotechnologists to transfer any DNA into plant cells,
from which transgenic plants are regenerated.

Agrobacterium rhizogenes Soilborne bacterium causing hairy root disease. Transfers
bipartite piece of bacterial DNA into plant genome, inducing
elevated auxin synthesis and auxin sensitivity characterized
by fluffy white hairy roots.




Transformation using Agrobaccterium tumefaciens, gene
gun .. And virus vectors ( also in human gene therapy ?

Y

CPMV genetic
material

f m’% Introduced target
- -

\?[ Infect plants

Fig. 14.14 CpmV expression vector construction and infection of plants

Gene Therapy

viral vector | non-viral vectors

Advantage Advantage

high transfection efficiency better safety profile
lower production cost

Disadvantage Disadvantage

high immunogenicity low transfection efficiency
high production cost insufficient cellular uptake

low packaging capacity poor targeted delivery



Herbicide tolerance, glyphosate

Dank gentechnisch erzeugten Glyphosat-toleranten (Roundup-
Ready) Sojasorten ist der Einsatz von problematischen Herbiziden
im Sojaanbau seit 1995 rucklautig

Dio Saulen reprasentieren den Antell der US Amerikanischon Sojasnbaultache. auf welcher das
botroffonde Horbizic in don Jahron 1995 und 1998 oingesetzt wurde

Quellen: Glaness) und Carpenter, 2000 (D 2 ;
Intornational Survey of herblciderosistant weods (http:/Awwaw woedsclonce. com/ default. htim)

Trifluralin
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Unkrautartan: 9
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r

40%
30% -
20%
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‘a5 5

Imazetapyr
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Lnkrautarten: 66

Glyphosat

Glyophosat-resistente
Unkrautartan: 2

Glyphosate
1 mg/L

PV-LEGT02 control
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BEFORE AFTER

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

* Roundup Ready Soy, Corn,
Canola

- Allows post-emergence
herbicide spraying

" Increases yield
- Facilitates no-till farming
- 89% U.S. Soy crop (2006)
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Old and new Problems: Resistance

Herbicide Resistant Weeds

Evolve
14
121
80 10+
70 == Herbicide tolerance
i Insect resistance 8
Herbicide tolerance/ 6
50 Insect resistance
40 ; Number|of Evolved Glyphosate-
30 glyphosate-resistant in 2006
2.
20 \\‘
10 ” 0 ! T T ! 1
0L A — 1994 1996 1998 2000 2002 2004 2006
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Year
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Herbizide resistance, gene transfer

i 2

h_ \\,

Cross-Pollination

Weed With Increased
Herbicidal Resistance

\\
- — \ '
_/:..--‘ - = ~ - ——
3 b N NS A
/1'2"? N %' ey -1
i AN T RN /."'{-‘., ™
\ — .' \ LN ¢ 3 — -
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Modified Plant with Weed To Be Eliminated
Herbicidal Resistance By Herbicide

133



Gene flow: multiresistant Rape

Environ. Biosafety Res. 5 (2006) 77-87
@ ISBR. EDP Sciences, 2006
DOI: 10.1051/ebr:2006017

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

Mitsuko AONO'™*, Seiji WAKIYAMAZ, Masato NAGATSUZ, Nobuyoshi NAKAJIMA', Masanori TAMAOK!',
Akihiro KUBO' and Hikaru SAJI'

!Environmental Biology Division, National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba. 305-8506. Japan
2Japan Wildlife Research Center, 3-10-10 Shitaya, Taito-Ku, Tokyo, 110-8676, Japan

Repeated monitoring for escaped transgenic crop plants is sometimes necessary, especially in cases when the
crop has not been approved for release into the environment. Transgenic oilseed rape (Brassica napus) was
detected along roadsides in central Japan in a previous study. The goal of the current study was to monitor the
distribution of transgenic oilseed rape and occurrence of hybridization of transgenic B. napus with feral
populations of its closely related species (B. rapa and B. juncea) in the west of Japan in 2005. The progenies of
50 B. napus, 82 B. rapa and 283 B. juncea maternal plants from 95 sampling sites in seven port areas were
screened for herbicide-resistance. Transgenic herbicide-resistant seeds were detected from 12 B. napus
matemnal plants growing at seven sampling sites in two port areas. A portion of the progeny from two transgenic
B. napus plants had both glyphosate-resistance and glufosinate-resistance transgenes. Therefore, two types of
transgenic B. napus plants are likely to have outcrossed with each other, since the double-herbicide-resistant
transgenic strain of oilseed rape has not been developed intentionally for commercial purposes. As found in the
previous study, no transgenic seeds were detected from B. rapa or B. juncea, and more extensive sampling is
needed to determine whether introgression into these wild species has occurred.

Keywords: Brassica / establishment / glufosinate / glyphosate / herbicide / introgression / outcrossing / transgenic plant




Insect resistance, BT maize
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BT resistance: B. thuringiensis proteins

¥ (4.4

Cryldn =100

e CrylAb =100
——CrylAe =100

Cryll =4 (1]
Crylf =00
—_  m— 1L
CrylH
Cry|C :
Cryl P 3
CrylE I
Cry L Ba i
'I Cry| Bl 6
Cryll 3
Oyt
. Coos
Corn hybrid with a Bt gene (ieft) and a hybrid susceptible to European corn borer (right). i CIy2A 6
Source: Monsanto Oy ND

FIG. 1. Amino acid sequence similarity of domain 1T of B thunngiens’s toxins
and resistance ratios (RR) of diamondback maoth larvae. The dendrogram was
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Roundup ready, Monsanto
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Maisziinsler: wirtschaftlich bedeutendster Maisschadling

Es gibt mehrere Strategien zur Bekampfung des Maisziinslers:

 mechanisch durch Zerkleinern und Unterpfligen der auf dem Feld
verbliebenen Pflanzenreste

e chemisch durch Einsatz von Insektiziden

* biologisch mit Hilfe von Trichogramma (Schlupfwespen)

* BT Toxin Praparate

« gentechnisch vermittelte Insektenresistenz besitzt (Bt-Mais)
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Bt Corn

* Natural insecticide from
Bacillus thuringiensis

* Non-toxic to humans
- Target insect: corn borer
- Potential to:
—reduce insecticide use
— reduce mycotoxins
- 40% U.S. Corn crop Bt (2006)

14)



Bt Concerns

- Bt pollen harms non-target species?
* Bt crops select for resistant insects
* Bt pollen can drift to organic fields

 Food system failed to keep BT Starlink
corn out of human food products
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Insect Resistant Cotton
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Disease Resistance, viruses

Genetically engineered papaya resistant
papaya ringspot virus

- Cantaloupes
* Cucumbers
- Corn

* Rice

- Papaya

- Potatoes

- Soybeans

- Squash

- Tomatoes

* Wheat
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Growth-enhanced fish

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

Auto-transgenic mud
loach: B-actin promoter
linked to GH gene.
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GM Salmon

Probleme der Lachsindustrie
gv Lachs von Aqua Bounty

Produktionssteigerung tiber Ernahrung, Krankheitsresistenz

Gefahr fur die Wildlachspopulationen
Abhangigkeit des Fischfutters

Umweltverschmutzung durch Lachszucht



* Atlantischer Lachs von Aqua Bounty
* Wachstumshormon-Gen des Chinook Lachs

* Frostschutz-Protein-Gen

 Wachstum Uber das ganze Jahr

e normales Gewicht in der Halfte der Zeit erreicht

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.



Golden Rice

Goldener Reis,

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

Dank dieser zwei Gene kommt es zur Bildung von Beta-Carotin (Provitamin A) im

Endosperm der Reiskdrner, die deshalb (gold-)gelb / orange gefarbt sind. Das Provitamin
wird dann im Korper zu Vitamin A (Retinol) umgewandelt.
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GMO tobacco,
expression of human proteins in plants
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GMOs in development:
CLAIMED BREEDING OBJECTIVES

Zur Zeit
in Entwicklung

m Einsetzbar nicht nur in
EU & NAFTA

m Auch fur lokale Kulturen
fur Schwellenlandern

Toleranz- Kontrolle
Gen
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CLAIMED BREEDING OBJECTIVES

Produktion in der Pflanze in Entwicklung

Hohere Produktqualitét
Umweltschonendes Herstellungsverfahren
Kostengunstige Produktion

Ausreichend verfugbar

In Entwicklurig
& Feldversuche
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09.12.2008

Claimed breeding objectives

In Entwicklung

In Entwicklung

|

Maniok (Cassava): Linamarin-Reduktion
Blockade der Gene fiir Linamarin-Produktion

Linamarin wird in Blausaure umgewandelt und
kann so zu Vergiftungen fuhren In Entwicklung
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BREEDING OBJECTIVES

Feldversuche

Vorteile der optimierten Stérke

m Verbesserte Produktqualitét

= Optimierung von Produktionsprozessen
m Einsparung von Energie und Ressourcen
Jui

Ersatz von synthetischen nicht-abbaubaren
Produkten
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Breeding objectives

Starkekartoffel

[r—

Amylopektin

@ __cnescens

750/o . - l_. —
e o —

Amylose

25%

Mischung von 2 Starketypen

GMO Starkekartoffel

Ausschalten
eines Gens

Amylopektin
100%

Reiner Bestandteil
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GMO Trees

Jersrraal of Adhonculiure 2005 Sepeeinber 2003
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GM FLowers

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

Source: DailyTech DT » October 30, 2009

A rather unusual way of rectifying
manufacturing emissions has been
developed by the world's leading
automaker.

Are you overcome with guilt about how
much carbon, sulfides, nitrides, and
other emissions goodies were pumped
into the atmosphere in the making of
your new Toyota Prius? Do you feel
dirty?

Well, Toyota has just the thing for you.
It has genetically engineered two new
species of flowers that soak up air
pollution.




Regulations: Directive 2001/18/EC

® Directive 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 15



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




Safety: Random integration,
Insertional mutagenesis

Primﬂter
1. Interrupt coding region fnd inactivate gene

_

Vector
Vector

2. Insert next to gene and activate its expression inappropriately
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Safety assessment of transgenic food

Unintended Effects

/ O\

Specific analysis Profiling techniques
= targeted approach = non-targeted approach
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Detection of unintended effects in
Vitro, in vivo
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GMO tests: PCR, primers, areas,
array

Results GMO =
positive —
1: non-GMO food with plant prisssrs
2! non-OMO food with MO prisers
3: Tost food with plant primers 1 2 & 7
fSmm— — —cy
4: Test food with GMO primers
5: GMO positive template with plamt GMO —
ey negative
6. GMO positive template with GMO 9 Roundup Ready sovbean
primers
T: PCR MW ftuler
Transgene
i 1
Bacterial Regulatory Trait Bacterial
element element element
glyphosate
plant DNA 35sP CTP4 Jrgl‘:-mnce NOST plant DNA

I |
o b o b

t t t

Broadspectium  Construct specific Eventspecific
(screening)test test test




Umwelt Sicherheit LMOs

Convention on

Biological Diversity

Cartagena
Protocol on
Biosafety

rhe Cartagena Protocol
What's new

About the Protocol

Text of the Cartagena Protocol
Strategic Plan

{ey Protocol Issues
Assessment and Review
Capacdity Building
Compliance

Finandal Mechanism

Handling, Transport, Packaging
and Identification

Information sharing

Liability and Redress &1
Monitoring and Reporting

Public Awareness and Particpation
Risk Assessment

Risk Management

Roster of Experts

Sodo-economic Considerations

Home | The Cartagena Protocol

The Cartagena Protocol on Biosafety

The Cartagena Protocol on Biosafety to the Convention on Biological Diversity is an
international agreement which aims to ensure the safe handling, transport and use of living
modified erganisms (LMOs) resulting from modern biotechnology that may have adverse
effects on biolegical diversity, taking also into account risks to human health. It was
adopted on 2% January 2000 and entered into force on 11 September 2003. More »

| Follow us: || | Listserver BcH B cre |k Twitter B Facebook Youffl BCH Channel

What's New Notifications Upcoming Meetings

What's new

25 May 2012

Online Forum on Public Awareness, Education and Participation Concerning the Safe
Transfer, Handling and Use of Living Modified Organisms (4 - 18 June 2012)

17 May 2012

Report of the eighth Coordination Meeting for Governments and Organizations
Implementing and/or Funding Biosafety Capacity-building Activities

1 Mav 2012

Biosafety
Public Awareness

ONLINEFORUM ¢ ! ¢
(i
L !

Second
National Report

on the Implementation *
of the Cartagena Protocol

—RESULTS —

Online Forum
on
Capacity-Building

[ Gpen-ended il




Cloning, Definition

Cloning is the process of making an identical
copy of something

Will There Ever
Be AnotherYou" |

In biology, it collectively refers to processes
used to

-- copies of DNA Fragments (molecular cloning)
-- cells (cell cloning)
-- organism

The term also covers when organisms such as bacteria,
insects or plants reproduce asexually.
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DNA cloning:

Cut DNA with

Insert fragments
into vectors

Introduce vectors
into bacteria

To clone a piece of DNA, DNA
is cut into fragments using
restriction enzymes  that
recognize specific sequences
of bases in DNA. The
fragments are pasted into
vectors that have been cut by
the same restriction enzyme.
Vectors (e.g., plasmids or
viruses) are needed to
transfer and maintain DNA in
a host cell.



Reproductive Cloning

Reproductive cloning is a technology used to generate an animal that
has the same nuclear DNA as another currently or previously existing
animal. Dolly was created by reproductive cloning technology. In a
process called "somatic cell nuclear transfer" (SCNT), scientists transfer
genetic material from the nucleus of a donor adult cell to an egg whose
nucleus has been removed. The reconstructed egg containing the DNA
from a donor cell must be treated with chemicals or electric current in
order to stimulate cell division. Once the cloned embryo reaches a
suitable stage, it is transferred to the uterus of a female host where it
continues to develop until birth.



Reproductive Cloning

- O &
[ A —s e
A , - 7o) od .
\,’ .'/\‘_ o 4/\ skin cells « « -
by taken from g
{ t’ 5 adult N skin cell is
N ¢ placed nfexf to
adult being cloned nucleus-free egg
and
- electric pulse
% cf:aufses skin cell — ¢
o fuse with e
— 99
= nucleus / cell division
unfertilized containing DNA 20
¢g$ is removed 2
taken from from egg

adult female

adult female

early-stage
embrro
is implanted in

surrogate mother

cloned animal
2/ {

7. ¢

168



Therapeutic Cloning

Therapeutic cloning, also called "embryo cloning," is the production of
human embryos for use in research. The goal of this process is not to
create cloned human beings, but rather to harvest stem cells that can
be used to study human development and to treat disease. Stem cells
are extracted from the egg after it has divided for 5 days.

The extraction process destroys the embryo, which raises a variety of
ethical concerns. Many researchers hope that one day stem cells can be
used to serve as replacement cells to treat heart disease, Alzheimer's,
cancer, and other diseases.



Therapeutic cloning

Egg cell Body cell
Nucleus @ ® Nucleus
removed \ { removed

Nucleus from the
’; body cell inserted
Into egg cell

¥

Cloned cell
induced to form

an embryo

Stem cells harvested
from embryo celis

Nuclear reprogramming
Skin cells

e:.;{%

v <

Genes inserted to
induce reprogramming

¢
%

Reprogrammed cells resemble
embryonic stem cells

SOURCE: Sclence Media Centre



New Objectives

Conventional
Transgenic Approaches

Drawbacks:

Random insertion of transgene ::..:':.;":'.;:::.‘;':‘:r‘;“ o 3
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)
Extensive regulatory requirements

Public concerns over transgenic crops

New technology is much needed:
» To precisely and efficiently manipulate genome for crop improvement

» To reduce regulatory hurdles and public concerns



e e —— —7‘::_b(_____"_,:5,,_
~ Cas-9 (CRISPR associated protein 9)
» is an RNA guided DNA endonucleases g, e
enzyme. iy

» associated with CRISPR

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

» involved in Type Il CRISPR mechanism



CRISPR/CAS9

1 soRNA (single guide RNA) 7 saRNA + Cas9 protein
£
quNA\ 5
PAM sequence
(5"NGG-3')
«—— > ———————— P> I EEESEEERSR I
Target specific tractRNA S N U I B - i
ctRNA sequence - »
Your favorite gene
3 Target specific cleavage 4 Cellular errorprone repair “knocks out” gene
LI LI
§-g.2--4:4 Ly y

l NHEJ

HHH

The principle of CRISPR/Cas9-mediated gene disruption. A single guide RNA (sgRNA), consisting of a crRNA sequence that Is specific to the
DNA target, and a tractRNA sequence that interacts with the Cas9 protein (1), binds to a recombinant form of Cas9 protein that has DNA
endonuclease activity (2). The resulting complex will cause target-specific double-stranded DNA cleavage (3). The cleavage site will be repaired by
the nonhomologous end joining (NHEJ) DNA repair pathway, an efror-prone process that may result in insertions/deietions (INDELs) that may
disrupt gene function (4).
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Targeting RNA

RNA-targeting CRISPR-Cas? (RCas9)

Cas9-gRNA

PAM-activated
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CRISPR-Cas9

Broad Application of CRISPR-Cas9 Technology

Technical advantages for basic plant biology and crop breeding

»~
r

r

Targeted gene mutation (multiple or redundant genes)
Site-specific integration and gene stacking
Gene replacement via homologous recombination

» Site-directed mutagenesis to create allelic variation
» Chromosomal engineering such as deletion or translocation

-
r
r

”~

Modification and labeling of multiple genomic sites
Transcriptional modulation of multiple genes and pathways
Epigenome editing such as methylation and demethylation
Cisgenesis without introducing undesirable foreign DNA

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



CRISPR-Cas9 makes mutation

SCie nce alerte Trending

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

CRISPR has been heralded as one of the most important breakthroughs in
modern science, but there could be a hidden and potentially dangerous side
effect to the wonders of its genetic editing technology, a new study reveals.



Prime editing: brand new gene editing tool could fix
most harmful DNA mutations in humans and plants

H Oct 2014
soe 464 np 4046
scionce 366 6464 404

Article Info & Metrics eletters PDF
You are currently viewing the summary View Full Text - 1 2
The prime editor contains an engineerad The prime editor then churns out Fresh
protein that guides It to its target. On DNA to be inserted a1 the site
arrival, the editor uses an enzyme calted
cas¥ to nick one strand of the DNA
Summary
The CRISPR toelbox is stuffed with refinements that have been developed in the 7 years since ; Gl mol=cis
researchers firsl described the powerful genome editor. Bul now, a new one called “prime editing® 1,Lr-|v—]—|—]—~r
Is tuming heads because it steers around a few centrai shortcomings of its predecessor. CRISPR =
cuts the double-stranded DNA at precise locations in the genome and then let's the cell repair } ;
mechanism take oves, which can easily cripple 8 gene. Researchers can alsa engineer CRISPR to I I I I I
introduce new DNA at the cut site. But CRISPR is sloppy, often creating unwanted off-target Fresh DNA inserted
mutations. And It's not very efficient at intentionally Introducing specific DNA bases, the As, Cs, Ts,
and Gs that make up the double helix. Prime editing, which builds on CRISPR's basic components, 3 4
o . Another guide protein then diracts the prime The cell repairs the nick by copying the
promises to get around these problems. First, it does not cut the double helix, but only "nicks® open editor 10 nick the unedited DNA strand edited strand, completing the edit
one strand of the DNA at a targeted site of the genome. The CRISPR machinery then introduces
changes by shuttling over a research-designed stretch of RNA coupled to an enzyme, reverse
transcriptase, that can read the code and transcnbe it into complimentary DNA, which gets edited I I I ' l

in at the nick site. A team lead by chemist David Liu at the Broad Institute in Cambridge, i
Massachusetts, describes its new pt‘lme editor in Nature this week, showing that it worked Unedited DNA strand s nicked Fully edited DNA
remarkably well in more than 175 edits in different human and mouse cells_ If it pans out, it could

address many genetic diseases that the current CRISPR toolbox cannot,

BuarEan graphic. Soulte: Netwie

Prime ecliting can ‘nick' and replace sections of mutated ONA strards



Values: Food production and conservation
of Nature: What is NATURE ?
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it's perfectly natural




What to protect why ?

INTERMEDIATE » ENVIRONMENTAL ETHICS | Lead Editor: Ben A. Minteer

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

By: Christian Gamborg (University of Copenhagen, Danish Centre for Forest, Landscape and Planning), Clare Palmer (Texas A&M University,
Philosophy Department) & Peter Sandoe (University of Copenhagen, Danish Centre for Bioethics and Risk Assessment) © 2012 Nature
Education

1
Citation: Gamborg, C., Palmer, C. & Sandoe, P. (2012) Ethics of Wildlife Management and Conservation: What
Should We Try to Protect? Nature Education Knowledge 3(10):8 ﬂ 6 4 € QJ @

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



Values of Nature

Box 1. Alternative Values Assigned to Nature

Nature tends to be valued for multiple different reasons. There is little agreement over terminology, but we can distinguish
at least three different types of value:

(i) Utilitarian value (or instrumental value): refers to the many uses that humans derive from nature. These uses
include services such as decomposition, pollination, climate regulation, water purification, and recreation [21]. Here it is
the function of nature that is valued [22]. Utilitarian value is often associated with monetary valuation [7].

(ii) Intrinsic value (or inherent value): refers to the perceived value of nature irrespective of humans. The view is that
nature has a right to exist regardless of function (‘existence value’) and that it is morally right to conserve nature aside from
human interests [22]. People commonly object to converting intrinsic value into monetary value: nature is valued for what
it is, rather than for what it does, so its value is not open to quantification or monetary transaction [2,5,22].

(iii) Non-use value: refers to the value of nature to humans even when there is no direct use. Humans place non-use
value on knowing that nature continues to exist and can be bequeathed to future generations, possibly for future use [21].
There are similarities between intrinsic and non-use values in that both value nature irespective of human use (e.g.,
existence value), but non-use value is distinguished in that the value is regarded as being to humans rather than
regardless of human interests. Since non-use value is based on human interests (like utilitarian value) it is open to
quantification (unlike intrinsic value) and has been used in assessments of ecosystem services, including the UK National
Ecosystem Assessment [21].



Values of Nature

Value Definition Function
Utilitarian Practical and material exploitation of nature | Physical sustenance/security
Naturalistic Direct experience and exploration of Curiosity, discovery, recreation

nature

Ecologistic- Systematic study of structure, function Knowledge, understanding, observational skills
Scientific
Aesthetic 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
nature

Mechanical skills, physical prowess, ability to
subdue

Negativistic

Fear, aversion, alienation from nature

Security, protection, safety, awe

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



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

Economy and nature, Value an
intrinsic value?

whygreen?

Box 1: Different ways to value nature

COMMON STARTING POINT: NATURE HAS INTRINSIC VALUE

Daria Keevner, Why Creen Econoeny? Often this is based on people’s spiritual, cultural and religious connection with the
environment.

Intrinsic value has also been defined as ‘the value of someone or something in and for
itself, irrespective of its utility for someone else.”®

Many people can agree that nature has an intrinsic value. The difference is that some argue
that intrinsic value has not been enough to prevent the destruction of the environment
and so now a new approach is needed which places economic values on the environment
As the Economics of Ecosystems and Biodiversity (TEEB) Mainstreaming the Economics

of Nature: A Synthesis of the Approach, Conclusions and Recommendations notes: ‘whereas
ecologists have generally advocated biocentric perspectives based on intrinsic ecological
values, economists adopt anthropocentric perspectives that focus on instrumental values’™
However, this approach has led to fierce debates about whether it’s possible to combine
such intrinsic perspectives with anthropocentric economic arguments. Those who believe

nature only has an intrinsic value often see nature as being priceless. They are therefore
sceptical about attempts to quantify and measure it in monetary figures.



Monetary value




Rise of natural science and nature

Francis Bacon, 1561 — 1626

“Nature, to be commanded, must be obeyed”



Return to eden

Jean-Jacques Rousseau
1712-1778

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




Property and responsibility

GROSSEDENKER The ._
lmpel;atlve
OF .y age
Responsibility
In Search of an Edhics

for the Technological Age

i
% | Hans Jonas

‘Hans Jonas

~EINE EINFURNYERG

"Handle so, daB die Wirkungen deiner
Handlungen vertraglich sind mit der Permanenz
echten menschlichen Lebens auf Erden.”



The problem of land use, transformation and
Conservation

.'a’ »—’\"

RElNVENYING

(/ (/0//

, ‘ Conservation history,
f\,,, kg ol Univ. of Berkley

Carolyn Merchant

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

R.(MOLYN ME R CHAT

e

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



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

Carolyn Merchant

Carolyn Merchant

Der Tod

der
Natur

Okologie, Frauen
und neuzeitliche
Naturwissenschaft

Beck'sche Reibe

Reinventing Eden

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



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

QOffice for the
B .3
| gf Sclence 3 erhnol

UNIVERSITY OF CALIFORNIA, BERKELEY

it Center for Science, "
i gl Technology, Medicine —
il & Society

o o
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ABOUT US PEOPLE RESEARCH TEACHINC ACTIVITIES GET INVOLVED DONATE

Carolyn Merchant

Professor, Department of Envivonmental Science, Policy and Management

University of California, Barkeley

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



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

Farming values, middle ages
autark?

Farming in the Middle Ages ‘,

Farming in the Middie Ages

Idereating Facts and Information about Faming in s Midds Ages i the Middhe Ages
Farmng in the Middte Ages

Agruflune n P Mickdle Ages

The Manor

Cammon Land

Farmng Mathods

o Farrmng Tools

“ . Farming in the Middle Ages - Feudalism and Rural Life
a’- ::dgm?’tonggrgs ct:e Test The infroduction of feudalism fostered the movement from town to country, for f
PADDM\'ON oz MO = supported by the income from landed property. The country estate of a lord was
Taprs tir Tast €16.95 . o
e e e o @UICIDIE Farming in the Middle Ages - The Manor

i AhelpAioin it A manor varied in size, according fo the wealth of its lord. In England perhap:
- RN TR manor; great nobles might have several manors, usually scattered throughout
England, during the period following the Norman Conquest, contained more tha

mextabe, Bocomeng s modsl wt et

L -

Farming in the Middle Ages - Common Cultivation of the Arable Land

Of the arable land of the manor the lord reserved as much as he needed for his
"demasne,” or domain, The rast of the land he allotted to the peasanis who
holdings in common. A peasant, instead of having his tand in one compact ma:
small strips (usually about half an acre each) scatterad over the manor, and seg
banks of unpioughed turf. The appearance of a manor, when under cu
checkerboard or a patchwork quilt. The reason for the intermixture of sirips
each peasant had a portion both of the good land and of the bad. It is obvious
peasants to labor according to a common plan. A man had to sow the same kil
and reap them at the same time

Farming in the Middle Ages - Farming Methods
Farming in the Middle Ages was very backward, Farmers did not know how to
how to provide for a proper rotation of crops. Hence each year they cultivate:

FEY VSRS S S ORI SOty IR RSO T SSURIRET | G NS, T QU S W SRRSIURRRTeg " SURY SO TN VI ey



Landuse and property

conservation : expolitation

use : property




Nature and property &
Science 13 December 1968: X
Vol. 162. no. 3859, pp. 1243 — 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, 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.
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Sich treu bleiben.

T 473 navses  OSTERREICHISCHE SCHULE

< Friedrich August von Hayek: Ein
Leben fiir den freien Markt

Eine exzellent recherchierte neue Biografie widmet sich den turbulenten
ersten finf Jahrzehnten im Werdegang des vielseitigen dsterreichischen
Gelehrten

A m 2. August 1940 landete der osterreichische
Nationalokonom Ludwig Edler von Mises (1881 bis 1973) in
New York. ,Die Welt war in Aufruhr, der Krieg wutete, als wir
von Europa Abschied nahmen®, schreibt seine Frau Margit 1978
im Vorwort zu den Erinnerungen ihres Mannes. Als judischer
Intellektueller, der zu allem Uberfluss auch noch den
Kapitalismus rechtfertigte, war fur von Mises an

osterreichischen Universitaten kein Platz.

BUSINESS LEADERS » RICH & POWERFUL

Who Was Friedrich Hayek?
What Was His Economic
Theory?

By WILL KENTON uUpdated December 06, 2022
Reviewed by THOMAS |. CATALANO

Friedrich Hayek was a famous economist, well-known for his numerous
contributions to the field of economics and political philosophy. Hayek's
approach mostly stems from the Austrian school of economics and
emphasizes the limited nature of knowledge. He is particularly famous for his
defense of free-market capitalism and is remembered as one of the greatest
critics of the socialist consensus.

OSTERREICHISCHE 5¢

Die Tea Péu*ty begann im Kaffeehaus

VON RAINER HANK




What Is Keynesian Economics?
FINANCE & DEVELOPMENT, September 2014, Vol. 51, No. 3
Sarwat Jahan, Ahmed Saber Mahmud, and Chris Papageorgiou

PDF version /-

The central tenet of this school of thought is that government
intervention can stabilize the economy

Just how important is money? Few would deny that it plays a key
role in the economy.

During the Great Depression of the 1930s, existing economic
theory was unable either to explain the causes of the severe
worldwide economic collapse or to provide an adequate public
policy solution to jump-start production and employment.

British economist John Maynard Keynes spearheaded a revolution
in economic thinking that overturned the then-prevailing idea that
free markets would automatically provide full employment—that
is, that everyone who wanted a job would have one as long as
workers were flexible in their wage demands (see box). The main
plank of Keynes's theory, which has come to bear his name, is the
assertion that aggregate demand—measured as the sum of
spending by households, businesses, and the government—is the
most important driving force in an economy. Keynes further
asserted that free markets have no self-balancing mechanisms
that lead to full employment. Keynesian economists justify
government intervention through public policies that aim to
achieve full employment and price stability.

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

Keynesian Theory

Aggregate demand drives economic growth and employment.
Government intervention in the economy Is necessary.

Keynes' Arguments

I savings excored investment, we
el & recessicn
Aggregate domand matters
Governmuents should pravide
. | countev.cychical demand
John Maynard Keynes management
(1883-1946) Government shosid starvane N
His idvas fundamentally ntlation rieas 160 RIoch
changed economic
theory and practice, Kaior Soges v het Bot Jors




As Keynes stood to the
left, so Mises stood to
the right—and for the
right. While Keynes
would arm the government
with extraordinary
peacetime powers—
oblivious to the
Actonian principle that
power cor—rupts—

Mises called for
limited, non—
interventionistic
government.



Nature and property. Public goods

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 47408—3895, USA)
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Benefit sharing, genetic ressources

PROVIDING COUNTRY Prior Informed Consent (PIC)* UTILIZING COUNTRY
Mutually Agreed Terms (MAT)
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THE NAGOYA PROTOCOL

ITS IMPACT ON

ACCESS & BENEFIT SHARING,

PATENT APPLICATIONS AND

THE UTILISATION OF GENETIC RESOURCES

Cooperation

Parties
g =
= I I
3 » DMaterial
nwaa satic S
Agreement L7
Office
Rights — @
reaty S e O
(¥ )

5.9paaJg,

TariffsSecretariat 3 =9
i 1187, - B = > 53
/iIndustrial < wnv a

ABSAccess =

90UJBJU0)d




RIO 1992 Diversity, sustainability and equal
access to natural ressources

Prewvious Page | Next Page
Briefing Notes Home | Introduction | Child Summit | Women
How to Order

UN Conference on
Environment and
Development (1992)

Conference United Nations Conference on Environment ﬁ 9
and Development (UNCED), Rio de Janeiro, - o = ¢
314 June 1992 2~ ~% United Nations Environment Programme i& N
. Climate Dizasters
Informal name | The Earth Stmmit UNEP environment for development

Change & Conflicts

Host Government || Brazil

Number of 172, 108 at level of heads of State or R . } ;
esources for: ﬁ Printable Version
Governments Government
participating Rio Declaration on Environment and Development
I Governments

IScienti5t5
IJuurnaIists
B Civil Societv

The United Mations Conference an Environment and Development,

Having met at Rio de Janeiro from 3 to 14 June 1982,



UN: sustainability: Agenda 21

Agenda 21
Agenda 21 is a comprehensive plan of action to be Agenda 21 |

taken glabally, nationally and locally by arganizations of
the United Mations Systermn, Governments, and Major
Sroups in every area in which hurman impacts on the
erviranment.

"p‘t"'

Agenda 21, the_REio Declaration on Environment and
Development, and the Statement of principles for the
Sustainable Management of Farests were adaopted by
more than 178 Governments at the United MNations
Conference on Environment and Developrment (UMNCED)
held in Rio de Jdanerio, Brazil, 3 to 14 June 1992,

The Commission on Sustainable Developrnent (CS00)
was created in December 1992 to ensure effective
followe-up of LINCED, to monitor and report on
implementation of the agreements at the lacal, national,
regional and international levels. It was agreed that a five | | =~ W 2L English Frangais Pyocwud Espanol
vear review of Earth Surmimit progress would be made in Cither Global Agreements and

1997 by the United Mations General Assembly meeting Commitments

in special session.

The full implementation of Agenda 21, the FProgramme
for Further Implementation of Agenda 21 and the
Commitments to the Fio principles, were strangly
reaffirmed at the YWorld Summit on Sustainable
Develapment MWMS50) held in Johannesburg, South
Africa from 26 August to 4 Septermber 2002,
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MILLENNIUM DEVELOPMENT GOALS AND BEYOND 2015

m Background UN Partners ~alendar Infographics

The eight MDGs — 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 partnerships — failed 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

Nearly all the countries in the world have
promised to improve the planet and the

lives of its citizens by 2030. United Nations yl\\
=

has ( LS >+
They've committed themselves to 17 life-changing goals, Se t 3 | 4 o thi
outlined by the UN in 2015. These Global Goals, also known promise .1 REALITY
as the Sustainable Development Goals (SDGs), include ending
extreme poverty, giving people better healthcare, and
achieving equality for women. P @ o000/1:4 & Youlube

‘ What was the BIGGEST promise made in 2

RN
)
&

B gis g . 1 Watch the video to learn more about the Global Goals
The aim is for all countries to work together toensurenoone  ''° i RO A

is left behind. You can read about the goals below, and learn

how Sightsavers is helping to achieve them.

(@) SUSTAINABLE ™ &
‘*‘ DEVELOPMENT 3 %us ALS

Home  Abowt v | Campagns -~ Gools Toko Action ~ Parmerships « | News And Media ~ | Loam More «

Take Action for the Sustainable Development Goals

The Sustainable Development Goals are the blueprint to achieve o better and more sustainable future for all. They address the global challenges we face, including poverty,

Inequality, climate change, environmentsl degradation, peace and justice. Learn more and take action,

e |
“a

B8 Nations United: Urgent Solutions for Urg k) Watch the global broadcast 'Nations United”

On the 75th anniversary of the Urdtad Natons and the S3h annive
adopton of tha Sustainadle Develapamen .";n, [l m




Sustainable Development Goals (SDG)

KEINE

ARMUT

1 0 WENIGER
UNGLEICHHEITEN
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WACHSTUM

MASSNAHMEN ZUN LEBEN 16 FRIEDEX, 17 PARTNER-
KLIMASCHUTZ GERECHTIGKEN SCHAFTEN
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Agenda 2030

* ,Globale Zukunftsziele fur nachhaltige
Entwicklung”

* 25. Septem
Verabsc

oer 2015: Gipfeltreffen in New York

nieden der Agenda 2030 durch 193

Mitgliedsstaaten der UN

* Globaler Rahmen fur die Nachhaltigkeitspolitik
der kommenden 15 Jahre

e Kernstlick: SDG's (Sustainable Development

Goals)



Ziel 15: Landokosysteme schutzen

1. Nachhaltige Bewirtschaftung der Walder

2. Bekampfung von Wustenbildung & Bodendegradation

3. Verlust an biologischer Vielfalt stoppen

* Bsp: bis 2020 Entwaldung beenden & geschadigte Walder wiederherstellen

* Finanzielle Mittel aus allen Quellen fir die Erhaltung & nachhaltige Nutzung der
biologischen Vielfalt & Okosysteme aufbringen und deutlich erhdhen

* Bis 2030 Degradationsflache auf null senken



vg) SUSTAINABLE DEVELOPMENT ACCOUNT Kayward Search

KNOWLEDGE PLATFORM HOME INTER-GOVERNMENTAL UNSYSTEM MAJOR GROUPS TOPICS SDINACTION RESOURCES ABOUT & CONTACT

Sustainable development
Open Working Group proposal for Sustainable Development
|'J‘:-(~n V-J-"ub'u'fjl;rr p Goals

1) End poverty in all its forms everywhere

2) End hunger, achieve food security and improved nutrition, and promote sustainable agriculture

Advertisement

3) Ensure healthy lives and promote wellbeing for all at all ages

4) Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all

5) Achieve gender equality and empower all women and girls

6) Ensure availability and sustainable management of water and sanitation for all

7) Ensure access to affordable, reliable, sustainable and modern energy for all

8) Promote sustained, inclusive and sustainable economic growth, full and productive employment, and decent work for all
9) Build resilient infrastructure, promote inclusive and sustainable industrialisation, and foster innovation

10) Reduce inequality within and among countries

11) Make cities and human settlements inclusive, safe, resilient and sustainable

12) Ensure sustainable consumption and production patterns

13) Take urgent action to combat climate change and its impacts (taking note of agreements made by the UNFCCC forum)

14) Conserve and sustainably use the oceans, seas and marine resources for sustainable development

15) Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat
desertification and halt and reverse land degradation, and halt biodiversity loss

Advertisement

16) Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective,
accountable and inclusive institutions at all levels

17) Strengthen the means of implementation and revitalise the global partnership for sustainable development



http://unfccc.int/2860.php




What is the WTQO?

e forum for
negotiations

e agreed rules and
commitments

e ... with basic
principles for trade

... and dispute
settlement

member-
driven

supporting
Secretariat



TRIPS: Main features (1)

* Coverage of TRIPS

Areas of intellectual property covered:

e copyright and related rights

* trademarks including service marks;

e geographical indications including appellations of origin;
 industrial designs;

e patents including the protection of new varieties of plants;

the layout-designs of integrated circuits; and

undisclosed information, including trade secrets and test data.



The role of trade regulations
OBJECTIVES OF WTO

The primary aim of WTO is to implement the new world
trade agreement.

» To promote multilateral trade .

» To promote free trade by abolishing tariff & non-tariff
barriers.

» To enhance competitiveness among all trading partners so
as to benefit consumers.

» To increase the level of production & productivity with a
view to increase the level of employment in the world.

» To expand & utilise world resources in the most optimum
manner.

To improve the level of living for the global population &
speed up economic development of the member nations.

To take special steps for the development of poorest
nations.




2001 Doha Declaration: TRIPS

 Emphasized that TRIPS should
be supportive of public health

— See separate declaration

* September 2003 deadline for
negotiations on wine and spirit

Gl registration DO HA

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


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

TRIPS: Main features (2)

e Enforcement Provisions

* General Principles applicable to IPRs
» Specifies Procedures that must be available

* Dispute Settlement

* Part of the integrated Dispute Settlement System
of the WTO

* No unilateral action by Members allowed



TRIPS Basic Principles (1)

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 (2)

e National treatment

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

e Most-Favoured-Nation Treatment

— forbids discrimination between the nationals of
other Members



s 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



SPS measures:

e Must be based on scientific evidence and
risk assessment

* Must not create any sort of unjustified
barriers and

* Must not create any restrictions in
international trade.



Definition of an SPS Measures

To protect From
* animal or plant * pests,
life * diseases or

* disease-causing
organisms



Beneficiaries of the SPS Agreement:

e The consumers,
* The exporters of agricultural products,
* The importers of food and other agricultural

products.



Appropriate level of sanitary or
phytosanitary protection:

 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
“acceptable level of risk”.



SPS a critical perspective

* Can 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 farmingo
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Organic farming; Nature: Elements for

mainstream farming ?

Nnews (@ nature.com

The best in science journalism

8
SEARCH ‘ ’ m * Advanced search

Home = In Focus = Organic farming
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Home

ORGANIC FARMING

Is organic the future of farming? In its pure

Columns & blogs

Archive no form, maybe not. But elerents of the organic
= philosophy are starting to be deployed in
Specials mainstream agriculture, In this web focus,
MNature's reporters analyse this trend, assess
B the extent of organic farming worldwide, and
- Stem cells frame the questions on which its wider
L Antidepressants adoption will depend.
i Bird flu
L US visas
- Mars PREMIUM CONTENT
Stories by
subject

Organic: Is it the future of farming? nz

In its pure form, maybe not. But elements of the organic philosophy are
starting to be deployed in mainstrearm agriculture, Mature's reporters analyse
this trend, assess the extent of organic farming worldwide, and frame the
questions on which its wider adoption will depend.

Biotechnolo Nature
97 22 April 2004

My news

76



Entwicklung Biolandbau
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Entstehungskontext des Biolandbaus

Hohes Bevolkerungswachstum durch Industrialisierung
Wissen lber Prozesse im Boden und liber Nahrstoffkreislaufe 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 Liebig: Mineralstofftheorie, Erfinder von kiinstlichem
Phosphatdunger,

1910 Haber-Bosch-Verfahren: synthetische Stickstoffherstellung

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



Entstehungskontext des Biolandbaus
1920-1950

* Biolandbau als Antwort auf Krisen

— Grosse Wirtschaftskrise der 1930er Jahre

— Okonomischer Zwang zur Produktivititssteigerung
— Verschuldung, Abhangigkeit

— Okologische Krise

* Lebensreformbewegung («zurtick zur Natur»)
— flr Aussteigerinnen, Visionare und rebellische Bauern

* Von Bio-Pionieren entwickeltes Landbausystem gilt bis heute als Leitbild fiir eine
nachhaltige Land- und Erndahrungswirtschaft

— Zusammenschluss in Organisationen

— wissenschaftliche Erkenntnisse und Praxiserfahrungen als Basis
— Markt orientiert sich an Konsumentenbedirfnis

— umweltschonend und tiergerecht



Pioniere in der Geschichte des Biolandbaus
Dr. Rudolf Steiner *1861; 71925

. Besondere Leistungen
— Grinder des biologischen-dynamischen Landbaus
— Grinder der Anthroposophie

. Leben und Werk

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

— Promotion zum Doktor der Philosophie an der Universitat Rostock
— Herausgeber der naturwissenschaftlichen Schriften J. W. von Goethes

— Aufbau der Anthroposophie: Vortragsreisen in Berlin und ganz Europa zu Padagogik, Kunst, Medizin,
Theologie, Landwirtschaft (>5000 Vortrage)

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

— Vortragsreihe fur Landwirte: «Geisteswissenschaftliche Grundlagen zum Gedeihen der
Landwirtschaft» (1924)

— Grundung der Anthroposophischen Gesellschaft



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

Rudolph Steiner
(1861-1925)

In the early 1920s, Rudolf Steiner, an
Austrian philosopher, gave a 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
synthetic inputs.

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




For every human illness, somewhere in the
world there exists a plant which is the cure. |
believe that there is a healing potential locked

inside plants which is integral with their
evolution, just as it is part of human evolution
to lear™'to tap this wonderful gift of Nature.

Rudolf Steiner

For what lies inside the human being
is the whole spiritual cosmos in
condensed form. In our inner
organism we have an image of the

entire cosmos.

AZQUOTES

BECAUSE OF THEIR VERY NATURE, SCIENCE
AND LOGICAL THINKING CAN NEVER DECIDE
WHAT IS POSSIBLE OR IMPOSSIBLE. THEIR
ONLY FUNCTION IS TO EXPLAIN WHAT HAS
BEEN ASCERTAINED BY EXPERIENCE AND
OBSERVATION.

RUDOLF STEINER




Rudolf Steiner

For what lies inside the human being
is the whole spiritual cosmos in
condensed form. In our inner
organism we have an image of the

entire cosmos.

—— Ru(!&/é-‘slfc.l;n.(’/a- —=

AZ QUOTES

https://www. youtube. com/watch?v=
6—54MulLF_z8



Steiner and thereafter

The beginning of organic farming could trace back to 1924 in Germany
with Rudolf Steiner’s course on Social Scientific Basis of Agricultural
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
Plakolm 1991).

H. Pfeiffer applied these theories to agriculture and gave birth to
biodynamic agriculture (Kahnt 1986). It was developed at the end of the
1920s in Germany, Switzerland, England, Denmark and the Netherlands
(Herrmann and Plakolm 1991; Kahnt 1986; Diercks 1986)

In Switzerland in 1930, politician Hans Mueler gave impetus to organic-
biological agriculture



Australias demeter farm

Australia’s original Demeter Farm (1934-1954)

Dr John Paull
School of Land & Food, Univarsity of Tasmania

Two membars of Rudoll Stainer's Experimental
Circle were the first to establish a Demetor Farm
in Australia. In 1934 lleen Macpharson
(1898-1984) and Ernesto Genonl (1885-1964)
founded their ‘Demater Blological Farm' on the
Princes Highway in Dandenong, Victoria, They
were gulded by Steiner's book of his Agriculture
Courga (1924), They managed their 40 acre
farm using biodynamic (BD) practices for the
naxt two decades (Paull, 2014a).

Ernesto ftirast met Hudoll Stelner (1861-1925) at
the Goetheanum, Dornach, Switzerland, in 1920,
He spent 1824 studying with Steiner at the
Goethaanum, In that year, he learned German,
experimented with painting in the
Anthroposophic style, and he was accepted into
Steiner’'s First Class. This was the year of
Steiner's Agriculture Course and Steiner's final
year of public life (Paull, 2011a),

Ernesto migrated to Australia in 1926, He was
the first Australian to join the Experimental Circle

it pacitait ol Sroents Cenent forivets of Anthroposophic Farmars and Gardenars (in

1928). In his application he stated he would farm
at Dalmore (it is about 70 km south east of Melbourne). Ernesto’'s Dalmore Farm was a
short-livad vanture with his brother Frad Ganoni, It came to an and when it was flioodad out.

Ernesto embarked on a grand tour of biodynamics In Europe. “In 1930 | went to Dornach
again to become acquainted with the B.D. farming” (Genonl, ¢ 1856, p.21). Ernesto visited
BD farms In Switzerland, Germany, Holland and England (Genonl, 1932). In his travels he
met the European legends of BD including Dr Ehrenfried Pfeilfer, Erika Riese, Ernst
Stegemann, Erhard Bartsch, Max Schwarz, and Carl Mirbt (Genoni, c.18585).

Ernosto (along with Anne Macky) had already founded an Anthroposophy study group in
Melbourne (In 1928). It was at onae of his lectures on Anthroposophy that lleen met Ernesto.
Ernesto was an ltalian artist, he had trained at the Brara Academy of Fine Art in Milan, He
was handsome, dapper and somewhat other-worldly. "He was dark, with flashing eyes, halr
swapt back aff his forehead, and an axotic look .., Ernesto was slender, serious, assthetic
and elegant. His voice was clipped, his sentences crisp and his manner refined” (Triaca,
1985, p.116). Ha was known in his family as 'the philosophar’.

lleen's nioco, Peggy Macpherson, recalled: "With lleen and Ernesto, In the very beginning ...
she was searching ... for somathing, she had lived in the country for all of her life and she
was down here, had moved to Melbourne to live and spent her time going to lectures and
avarything that was on, and one day she was al a lecture ... at the Anthroposophical Sociaty

lasue 123 dournal of BIODYNAMICE TASMANIA Soptembor 2017 16



Archived at http://orgprints.org/10138

The Farm as Organism:
The Foundational Idea of
Organic Agriculture

John Paull

School of Geography and Environmental Studies, University of Tasmania,

The term organic  farming was coined by Oxford University agriculturalist Lord
Northbourne, in his book Look to the Land, and published in wartime England in
1940. It was a response to what he dubbed chemical farming, and from the outset he
presented these as two mutually incompatible, and contesting, agricultural method-
ologies, The terms are introduced in contention: “organic versus chemical farming” in
the Chapter 3 heading (Northbourne, 1940, p. 81).

Northbourne’s key contribution is the idea of the farm as organism. He wrote of “the
farm as a living whole™ (p.81). In the first elaboration of this concept, he wrote that
“the farm itself must have a biological completeness; it must be a living entity, it must
be a unit which has within itself a balanced organic life™” (p. 96). A farm that relied on
“imported fertility ... cannot be self-sufficient nor an organic whole™ (p.97). For Lord
Northbourne *“the farm must be organic in more senses than one” (p. 98), and he pre-
sents the holistic view that “The soil and the microorganisms in it together with the
plants growing on it form an organic whole™ (p. 99).

Northbourne was influenced by the thoughts of Rudolf Steiner (1924), and he imple-
mented those ideas on his own estate in Kent, He wrote that: “the bio-dynamic
method, evolved in accordance with the recommendations of the late Dr. Rudolf Stei-
ner. The ... method has been highly developed in the course of some fifteen years’
work on the Continent, and its effectiveness can be said to be proved™ (Northbourne,
1940, p. 173). In his bibliography he includes Dr, Ehrenfried Pfeiffer’s: Bio-dynamic
Farming and Gardening, which he describes as an account of Steiner’s methods,

The first occurrence of organic farming as a distinet phrase appears where he warns:
“In the long run, the results of attempting to substitute chemical farming for organic

Jarming will very probably prove far more deleterious than has yet become clear. And

it is perhaps worth pointing out that the artificial manure industry is very large and
well organized. Its propaganda is subtle, and artificials will die hard™™ (p. 103). It ap-

Page 14
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Pioniere in der Geschichte des Biolandbaus
Mina Hofstetter *1883; 71963

* Besondere Leistungen

— Landw. Experimente auf ihrem viehlosen Betrieb

— Publikationen, Vortrage, Kurse (Lebensreformbewegung)
— Lehrstatte fur biologischen Landbau auf ihrem Hof

* |hre Kerngedanken waren

— Gesunde Nahrung aus gesundem Boden

— Mehr Qualitat statt Quantitat

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

— Kompost ist der ideale Dlinger

— Steinmehl ist ein wertvoller Bodenverbesserer

— Grindiingung an Stelle von Brache



Pioniere in der Geschichte des Biolandbaus
Dr. Hans Muller *1891; 11988, Maria Muller ¥*1899; 71969

 Besondere Leistungen

— Grinderpaar des organisch-biologischen Landbaus als eigene
Richtung (zusammen mit Hans Peter Rusch)

— Ero6ffnung Hausmutterschule und Bildungsstatte «Mdschberg» BE

Maria Muller

> Aufarbeitung der Literatur org.
Landbaus und der
Landbauwissenschaften

> Leitung Hausmutterschule und
Bildungsstatte «Moschberg»



Etappen in der Entwicklung des Biolandbaus

1950-2000 Marktwirtschaftliche Organisationen

1946

1947

1954

1972

1981

BlOakcuech g = == - .
Grindung AVG (heute: AV-AG) - -

Biogemiise AV-AG in Galmiz S m

Grindung SGBL (heute: Bioterra)
Bioterra iOrganisation fiir den Bio- und Naturgarten in der Schweiz

Eintragung Schutzmarke «Demeter»
Grindung Biofarm

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

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



Etappen in der Entwicklung des Biolandbaus

1970-2000 Politische Verankerung von Bio

1971

1973

1976

1980

1981

1991

1993

1997

2000

Dr. Hans Muller fordert rechtliche Anerkennung des Begriffes «Bio»
Grindung Forschungsinstitut fur biologischen Landbau (FiBL)

1. Kongress der International Federation of Organic Agriculture (IFOAM)
erste gemeinsame Richtlinien des Biolandbaus in der Schweiz

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

EU-Bioverordnung tritt in Kraft
(auf Grundlage der Richtlinien der IFOAM und des Codex alimentarius)

Bund definiert Mindestanforderungen fiir Bio bezligl. Direktzahlungen
CH-Bioverordnung tritt in Kraft

13. Wissenschaftskonferenz der IFOAM, organisiert durch FiBL



Initiative von Pionieren wachst zur Bewegung
Forschungsinstitut, internationale Dachorganisation

* FiBL, heute eine der weltweit fihrenden
FiBl_ Forschungseinrichtungen zur biologischen
Landwirtschaft (Griindung 1973)
e Starken

— interdisziplinare Forschung, Innovationen
mit Landwirten und Lebensmittelindustrie

— |6sungsorientierte Entwicklungsprojekte
und rascher Wissenstransfer

 |FOAM, internationale Dachorganisation
der Bioorganisationen mit etwa 800
Mitgliedern in 120 Landern (Grindung
1972) gilder:FBL, FOAM



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

‘‘‘‘‘ blofarml — _@

’ TERRA
’. Ty 1)
ﬂ FiBL VBKB |oiiw

\ S5
BIOSUISSE

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

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

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

erfolgreiche Zusammenarbeit der Bio-verbande:
Grindung der heutigen

Bio Suisse

(Dachverband der Schweizer Biolandbau-
Organisationen, Name ab 1997)

Bilder: Bio Suisse



Initiative von Pionieren wachst zur Bewegung
Zertifizierung: garantierte Qualitat, serioser Handel

bio.inspecta

CH-BIO-006

BIO

BIO TEST AGRO AG

bio.inspecta (Griindung 1998)

Ziel: Unterstlitzung von Landwirtschafts-betrieben und
Unternehmen der Lebensmittelbranche in der nachhaltigen
Entwicklung und der Starkung lhrer Marktposition

Bilder: bio.inspecta, Bio Test Agro



Initiative von Pionieren wachst zur Bewegung
Einstieg der Grossverteiler fihrt zu Bio-Boom

* Einstieg von Coop (1994)

— Einstieg von Coop als
Detailhandlerin in den Bio-Markt
und zunehmendes Interesse der
Konsumenten fuhren zu Bio-
Boom

FUR DIE
LIEBE

ZUR NATUR

naturaplan

— Parallel dazu Einfihrung von
Direktzahlungen des Bundes an
Biolandwirte

Bilder: Coop, Migros



Ubersicht: Meilensteine in der Bio-Geschichte
Personen, Organisationen und Meilensteine

Pionierphase

*  Rudolf Steiner =
*  Mina Hofstetter — BEEQ

. e
Hans und Maria Muller > it L

NS

Markenentwicklung
i, . Ve
fiFiBL — <r
BIOSUISSE
Regulierung AN I T 7YY
— ———— BEILAE] - IFOA
‘tto.’ i
reav Bl ==
Modernisierung Intensivierung, Strukturwandel, Agrar-  Oko—
Landwirtschaft Mechani-sierung, Uberproduktion, reform logisierun
Lebensreformbewegung steigendes hohes Preisniveau g
Umweltbewusstsein
Bio 1.v Bio 2.0 Bio
1920 1930 1940 1950 1960 1970 1980 3.0

1990 2000 2010 2020



Ubersicht: politische Verankerung von Bio
Anerkennung der Biorichtlinien bringt gesetzl. Schutz

Private Richtlinien
(Demeter 1954, Bio Suisse
1980)

EU-Bioverordnung CH-Bioverordnung
)
(1991) (1997)

: . Codex
I[FOAM Richtlinien <> 5] imentarius

(TFOAM 1980) (FAO, WHO 1962)

privatrechtlich

private Biorichtlinien fur
Schweizer Produkte uber
Mindestanforderungen der CH-
Bioverordnung hinaus

staatlich

EU-Bioverordnung und
CH-Bioverordnung sind fast
gleichwertig

international

Codex al.: lebensmittel-rechtliche
Bestimmungen
in Mitgliedsstaaten

IFOAM: int. Biorichtlinien



Chemo-technischer Einsatz

Ubersicht: Agrarsysteme im Vergleich
Zeitliche Entwicklung und Okologisierungsgrad

von Hilfsmittein

Jahr
1910

1920
1930
1940

1950
1960

1970 |
1980

1990

2000°

Okologisierungsgrad
Nachhaltigkeit der Bewirtschaftung

Okologischer Oxtlegiehe
Konventionelle Leistungs- lntLeagbrleelrte Lag:i:al;tizzl;aft. Bl\:l‘i’ryt::::fst:he
Produktion i § ‘ -
nachweis produktion biologischer weise
Landbau

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



Bio 3.0
Mit Bio zu einer modernen nachhaltigen Landwirtschaft

o Ziele ok " i r#,
— Weiterentwicklung des Biolandbaus ab 2015 - z
« "ORGANIC 3.0

for rrul)'ms‘mnufv!c_rur'_nmgré'rm_nmnpﬁmr o |
3 d - 4

| F = -

£ '5L

*  Bio/Organic 3.0
— Ist ein Diskussionspapier fir die zukinftige Entwicklung der Biobewegung
— Ist die 3. Phase der Biobewegung (siehe nachste Folie)

e Wer

— IFOAM

— Bioland, Naturland, Bio Suisse, Bio Austria (alle Verbande > 28’000 Mitglieder)
— Forschungsinstitut flr biologischen Landbau FiBL (D, A, CH)

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



Organic 3.0

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

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.

Organic 3.0 is about bringing organic out of its current niche into the mainstream and positioning
organic systems as part of the multiple solutions needed to solve the tremendous challenges
faced by our planet and our species.

MANIFESTING ORGANIC 3.0

Organic 3.0 forms from the top down and the bottom up: We work collectively toward a common
framework that emerges out of the diversity of like-minded initiatives from around the world.
IFOAM - Organics International and its network, while striving to unite these efforts, also leads with
its own initiatives:



Bio 3.0

Entwicklungsphasen der biologischen Landwirtschaft

Bio 1.0

Organic 1.0

Eine Idee wird geboren

1900 bis 1970

Zurlick zur Natur.
Lebensreform.
Der Landwirtschaftliche Kurs.

Die Grenzen des Wachstums.

Organisch-biologischer Landbau.

Bio 2.0

Organic 2.0

Aus der Idee wird ein
weltweiter Standard

1970 bis 2015

Verbandsrichtlinien
IFOAM-Richtlinien
EU-Okoverordnung.
Codex Alimentarius
Harmonisierung zwischen
80 staatlichen Verordnungen.

Weltweiter Handel mit Okoprodukten

Bio 3.0

Organic 3.0

Garant fir eine nachhaltige
Landwirtschaft und Erndhrung
jenseits der Nische

2015 bis

Umfassende Innovationskultur.
Standige Verbesserung in Richtung
Beste Praxis.
Transparente Integritat.
Allianzen und Partnerschaften.

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




Bio 3.0
Wettbewerb der Agrarsysteme steht erst am Anfang (1)

* Landwirtschaft muss sich andern, weil zentrale gesellschaftliche Erwartungen nicht
erfillt werden

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

— Industrialisierung der Tierhaltung trotz Tierwohlinitiativen

— Verlust an Artenvielfalt trotz internationalen Abkommen, Vertragsnaturschutz

— Verlust an Boden und Bodenqualitat

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

Bisherige Konzepte Standortanpassung, Aquaponik, Urban Farming,
der Losungssuche Vertical Agriculture, Robotik und Biotechnologie

«Wettbewerbsjury»  Verbraucher
Landwirte
Wissenschaft und Politik

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



Bio 3.0
Wettbewerb der Agrarsysteme steht erst am Anfang (2)

Teilnehmer Verschiedene Agrarsysteme

Biolandbau bisher zu wenig beachtet
Lésungen aus dem standortangepasstes Fruchtfolgekonzept, betriebliche
Biolandbau Stoff- und Energiekreislaufe, biologischer Pflanzenschutz,

vorbeugende Tiergesundheitsstrategien, regionale
Eiweissfutterversorgung mit Flachenbindung, usw.

* Biolandbau hat
— 40 Jahre Entwicklungs- und Erfahrungsvorsprung
— Systemansatz fur Landwirtschaft und Ernahrung

* Biolandbau soll
— Eigene Schwachstellen angehen

— Referenz werden fir weltweit funktionierenden Systemansatz in der
Landwirtschaft

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



Bio 3.0
Herausforderungen

* Schwaches Wachstum der landwirtschaftlichen Erzeugung (hauptsachlich in Europa, wo
die absatzstarksten Markte liegen)

* Ungenutztes oder fehlendes Potential des Biolandbaus fir eine nachhaltige
Erndhrungssicherheit

 Zunehmende Konkurrenz durch andere Nachhaltigkeitsinitiativen

* Transparenz und Sicherheit in den Wertschopfungsketten

e Zu verbessernde differenzierte Kommunikation mit Verbrauchern

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



Bio 3.0
Rahmenbedingungen Weiterentwicklung Biolandbau

Selbstbestimmte Fremdbestimmte
Rahmenbedingungen Rahmenbedingungen

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



Bio 3.0
Erhohte Produktivitat dank 6kologischer Intensivierung

A * Biolandbau kann
Intensiv Produktivitat steigern dank
noch besserer Nutzung

Ko : : i
Ly "Vent- Eintrittsscp,, | betriebseigener Kreislaufe
ndl’l/i,.ts ! °ne,,e Eu.Okovem,;n'jng und Ressourcen
chaft ,,,,,, JTTTTTTT . (Nachhaltigkeit erhalten).
‘6\<°\°g‘$c aft .
Umsteller 4 Jwirts® 7 «  Konventionelle Land-
N a“ s .
\ L /’,X adl wirtschaft kann nur dann
\\.? ________ Ll okologisch nachhaltiger
Extensiv werden, wenn betriebs-
T > fremde Abhangigkeiten von
— T cionane it Stofffliissen und Mitteln
Okonomische Resilienz (Dunger PSM) reduziert
soziales Wohlergehen !
gute Unternehmungsfiihrung werden.

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



Bio 3.0
Dynamisches Entwicklungskonzept: «Beste Praxis»

* Beste Praxis:
Weitergehende Leistungen
(Richtlinien Bioverbande,
private Labels)
) bedeutend fur Marketing
| und Kommunikation

Beste Praxis L _

private Standards Nachhaltigkeits- Nische

und Labels mit - beratung und ( )

Zusatzanforderungen -bewertung

. e Staatliche Okoregelung:
Genau definierte
" Mindestanforderungen

Eintritt : 4 .. .

h:h’c l:::lco:i’:r:ng im Umweltschutz fur den Biolandbau
Staatliche und an dffentliche Gliter, . .
Okoregelung  hohe Anforderungen im Tierwohl als Modell fur die ganze

Landwirtschaft
(Innovationsstrategie)

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



Bio 3.0

IFOAM Best Practice Guideline

International Federation of
Organic Agriculture
Movements

Auch in Zukunft:
Kerndokument fur die
globale Diskussion Gber

o‘}* BEST
S  PRACTICE
Q  AGRICULIURE ,
9, Nachhaltigkeit
e fur Landwirtschaft und
Wertschopfungsketten

innerhalb und ausserhalb

der
Biobranche

Quelle: IFOAM



Basically, it is all a
guestion about values

There is a fight about the term sustainability
Sustainability is something everyone wants
Sustainability is a normative word: Related to values, attitudes

We have to reflect about our values and attitudes, and be open and
honest about our goals and visions

There is no such thing as an «objective» researcher
Research has to be reliable; which is not the same as «objective» p By Vo

Working to promote organic food and farming does not mean that your
research is not as reliable as research made by people claiming a
«neutral» position




Herausforderungen

Produktion von gesundem, ausreichendem, sicherem und
preiswertem Essen fir 9-11 Milliarden Menschen

Reduktion der Umweltbelastung und Treibhausemissionen
Entwicklung von neuen Lebensmittelketten

Anpassung an den Klimawandel und das Reduzieren der
Treibhausgase

Schutz fur Boden, Wasser, Luft, Biodiversitat und
Landschaften

Berlicksichtigen von laufend auftauchenden Sitten,
Essgewohnheiten, Lifestyles und Konsumentenbedtirfnisse



Pflanzenbau

Foliensammlung

l’h FiBL B,QUSSE
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Pflanzenbau: Bodenfruchtbarkeit
Biomasse in 1 Hektare Boden

1 Hektare Boden (Griinland)
ernahrt

Bild: FiBL

© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.251



Pflanzenbau: Bodenfruchtbarkeit
Lebewesen in einer Handvoll Gartenerde

9’1 0,2 mm bis 100 | Insekten und Milben
WT' e wenige cm
M 20-180 mm 110 | Gliederwirmer
0,3—9 mm 250 | Springschwanze
AL
bis 2 mm 25’000 | Fadenwilirmer
bis 200 um 7’500°000 | Protozoen
5-50 um 12°500’000 | Algen
5-50 um 100’000°000 | Pilze
1-2um 125’000’000 | Bakterien

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.252




Pflanzenbau: Bodenfruchtbarkeit
Regenwulrmer: Baumeister fruchtbarer Boden

. Drei
okologische ‘lreubewohnet
Arten pigdische Arten
) cm
0
5 3 kL Regenwurmréhre:
_,_~_‘-__"_" ~ J
Flachgrabende y A “=og Losungstapete
10| §  Endogiische  Arten < - Pflanzenwurzel
3 PN N - Boden
15 § ‘ " 1,/ N 1 -
O Géngez.Teil _ -~ " mit Kot ausgefiillt|| i
20 s Anektisd1e Arten
// '/////// /] y ///,/// ‘,'/// / /S
25 ////////// / // / //////I/////
/1111 yerdicht /1964/ iy
30
c
L @
T 2 ite Wohnréh
400 3 alte Wohnrohre i
° Lukas Pfiffner,
Claudia Kirchgraber
Fotos: L. Pfiffner, FiBL. Grafik: L. Pfiffner, C. Kirchgraber, FiBL

© 2016 FiBL, Bio Suisse e
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Pflanzenbau: Bodenfruchtbarkeit
Schonung der Regenwurmer

Intensive Bodenbearbeitung Mittelintensive Bodenbearbeitung

Regenwurmveriuste bis zirka 70 % Regenwurmverluste bis zirka 25 %
T Iy et | L des Lebensraums
E At g ' | gezogene Gerdte |

| rotierende Gerdte | starke Beschadigung
20+ des Lebensraums

25+ Pflugsohle (verdichtete Zone)

30 ——
A Streubewohner

B Horizontalgraber
C Vertikalgraber >
Sommer/Winter: Vertikalgraber im Unterboden

Grafik: Lukas Pfiffner, Claudia Kirchgraber

Grafik: L. Pfiffner, C. Kirchgraber, FiBL
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Pflanzenbau: Bodenfruchtbarkeit
Knollchenbakterien: erhohte Stickstoffaufnahme

*  Knollchenbakterien (z.B. Rhizobien)

— Bei allen Leguminosen (Schmetterlingsblitlern)

— Eigenversorgung mit Stickstoff

— Anreicherung von Stickstoff im Boden zugunsten von Folgefriichten

Knollchenbakterien empfindlich

— Hemmung durch anorganische Dinger
(leicht l6sliche Nitrat- und
Ammoniakstickstoffdinger)

*  Knollchenbildung an Wurzeln

— nicht nur bei Leguminosen

— verschiedene Bakteriengattungen Tiefrote Férbung im
(Rhizobien, Actinomyzeten, ...) Knsllchen—innern bedeutet
hohe Aktivitat

Foto: K.-P. Wilbois, FiBL



Pflanzenbau: Bodenfruchtbarkeit
Symbiose mit Kndllchenbakterien

e  Schritte bis zur Symbiose

— Freilebende Rhizobienzelle erkennt Wurzelhaar

— Beruhrung, Einkrimmung und Infektion des Wurzelhaares

— Bildung Infektionssack und -schlauch, Zellteilung, Knélichenbildung

L eeeunaotenslt
Swdsotoscertong

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.256

Bild: FiBL



Pflanzenbau: Bodenfruchtbarkeit
Mykorrhiza-Pilze: verbesserte Nahrstoffaufnahme

*  Mykorrhiza-Pilze
— machen Symbiosen mit >80% aller Pflanzen
— vergrossern die Aufnahmeflache der Wurzeln um ein Vielfaches

enthaltgn Lipide{bla
- - g -

e - %
o
: )"L _'7:::.

‘ E . Langsschnitt einer Wurze
- ’ mit und ohne Mykorrhiza.
.

P Gut zu erkennen ist das

- :
..’.-‘ L s =3
v ! - i

B

;— ’ - ::

n )

A _mradlkale Mycel (F

- &
'%.\\ g
"h*c\ - 7.‘

- a2

!
L

Quelle: FIBL-Dossier «Bio fordert Bodenfruchtbarkeit und Artenvieifalts

?‘ﬂzfaden)
~ Spore
—g

Mycel

. Arbuskel
gtoffg,ustausch)

‘ . Vesikel
(Reserveorgan)

Wurzel (Langsschnitt)

Bild: P. Mader, FiBL



Pflanzenbau: Bodenfruchtbarkeit
Symbiose mit Mykorrhiza-Pilzen

-—-

===
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Bild: FiBL



Pflanzenbau: Bodenfruchtbarkeit
Einflisse und Faktoren der Bodenfruchtbarkeit

Bild: T. Alfoldi, FiBL
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau e Folie 7.259



Pflanzenbau: Bodenfruchtbarkeit
Humuswirtschaft im Biolandbau

Humusgehalt Humusbedarf Humusdynamik

v

Bild: nach T. Alféldi 1999, FiBL
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau e Folie 7.260



Pflanzenbau: Bodenfruchtbarkeit
Humusbildung in Abhangigkeit von Bewirtschaftung

10 ;
Beginn der
—_ = Bewirtschaftung als
3 offenes Ackerland onisbilikng
S r Hu
o 8- \ de
o
\3
- >
o X\ Verlauf des Humusgehalts im
0 6 - ,g} Ackerland bei teilweisem Ersatz
% S" der Humusverluste durch:
= S
3= g Stallmist
g 4 - Ernteriickstande
(4 Mineraldiingung
g, & =P
brd =
= Wiederaufnahme 2
g 2 - des Humusersatzes
a Verlauf des Humusgehalts bei
i ungenugendem Ersatz der
0 Humusverluste (ohne Diingung)

Zeit

Bodenokologie, Gisi, 1997
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Pflanzenbau: Bodenfruchtbarkeit

Forderung der Bodenfruchtbarkeit

Schonende, effektive
Bodenbearbeitung

Nur bei trockenem Boden
Keine schweren Maschinen

«Flach wenden,
tief lockern»

Ansaatverfahren (Direkt-,
Streifen, Mulchsaat)

Keine schnell rotierende,
schneidende
Bodenbearbeitungsgerate

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.262

Struktur-, humusmehrende
Bewirtschaftung

Hoher Kleegrasanteil
Zwischenkulturen
Ausbringen von Kompost
Einarbeiten org. Material

Moglichst ganzjahrige
Bodendeckung

Keine leichtléslichen Diinger
und Pestizide



Pflanzenbau: Bodenfruchtbarkeit
Wirkungen mehrjahriger Kleegraswiesen

Weniger Verschlammung,
weniger Verdunstung, weniger Erosion

Bessere Tiefendurchwurzelung,
Nutzung Bodenwasser in grosserer Tiefe

Bessere Stickstoffversorgung der Folgefriichte

Bessere Befahrbarkeit des Bodens,
Regeneration Regenwurmpopulation,
Bildung von Ton-Humus-Komplexen

Unterdriickung von Samen- und Wurzelunkrautern

Quelle: nach Kahnt, 1983
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.263



Pflanzenbau: Bodenfruchtbarkeit
Durchwurzelung des Bodens

e Zwecke der Durchwurzelung des Bodens
— Bodenschichten in verschiedenen Tiefen aufschliessen

— Humusbildung (Wurzelausscheidungen und absterbende Pflanzenwurzeln)
— «Futterung Bodenlebewesen»

* Wourzelbild Kleegrasmischung *  Wurzelbild Ackerkulturpflanzen

wyrsjlbilcll einir KIeegrasmis::hung au; :Ijtc/l;’ Mitteltief- und Tiefwurzlern Wurzelbild der Kulturpflanzen des Ackerlandes mit
mit Wurzeltrockenmasseertragen Vlon a. W Uockanmassesls o vap Twisdien £ nd 20 S
T T S s

yi v ’ W




Pflanzenbau: Nahrstoffversorgung
Nahrstoffkreislaufe

Zukéaufe Verkaufe
Futtermittel, Stroh, Milch, Fleisch
) Dungemittel
. ¢ S verose
W\ P = I asformi
Produkte, = = g g
Futtermittel
[
2N Verluste
\ gasformig
\ | f\"‘\_\:‘\%@§ N
A l/‘ '.\’
RN » "ﬁ ') AL A ’.‘L/
/\\ \ :J_’ .....
/ B
[ K A
- /\ ,
Verluste - Gewinne
durch Auswaschung J durch Stickstofffixierung,

Nahrstoffmobilisierung




zu hoch

Pflanzenbau: Nahrstoffversorgung
Interpretation und Massnahmen Bodenanalysen

zu tief

Humusgehalt

Keine Massnahmen

Langjahrige Kunstwiese

s (standortabhédngig) Grindlingung
L haveia Rottemist, Kompost
pH-Wert Kalkhaltige Dliingemittel meiden Kalkdliingung
[5 Bodenverdichtung vermeiden
Dk
Phosphor Zurickhaltung mit Hihnermist, Mist und Schweineglille anstatt
. Kompost, Schweinegiille und Rindergtlle
© Volldiinger P-reiche Handelsdlnger
Kalium Weniger Rindergtlle Mehr Rindergulle
l'*"—:b, Kalium-Ergidnzungsdiinger
ey (Bedarfsnachweis ab bestimmter
Menge)
Magnesium Kalimagnesia

Dolomitsteinmehl



Pflanzenbau: Nahrstoffversorgung

Nahrstoffgehalte in einem Mineralboden

-

~~
)
o £

£

o
S
©
)
4
)
I
o
S
o
(@)
4
£

0-30 cm Bodentief
(Orient gs-w

N\ stabil gebund
= labil gebunden
B gelostimw

ahmen

rfligbar machen

hiedene Massn

* Im Boden oftmals gentigend Nahrstoffe
Nahrstoffe pflanzenve

. Durch versc



Pflanzenbau: Nahrstoffversorgung
Indirekte Nahrstoffversorgung

Atmosphire /\ ‘ - (w Ernte

pflanzenverfiigbare
Nahrstoffe

e Biolandbau

— Verzicht auf leichtlosliche, synthetische Handelsdliinger

— Beitrag von Fruchtfolge und Kulturmassnahmen
zur Nahrstoffversorgung umso wichtiger

Bild: FiBL



Pflanzenbau: Nahrstoffversorgung
Verbesserung bei Nahrstoffunterversorgung

Zugabe organischer Diinger
mit leicht verfliigbarem Stickstoff

Bewadsserung
(bei Trockenheit Aktivitat
Bodenorganismen eingestellt)

Hacken
(bringt Luft in Boden, Aktivierung
Bodenorganismen)

Bild: FiBL



Pflanzenbau: Nahrstoffversorgung
Stickstoffversorgung verschiedener Betriebstypen

* Tabelle zeigt
ublichste
Stickstoffquellen
der Betriebstypen

Eigene Hofdlnger

Zufuhr Hofdlnger/
Kompost

Kompostherstellung
org. Handelsdlinger
Naturwiese
Kunstwiese
Grinduingung

Kérnerleguminosen



Pflanzenbau: Diingung

Effekte organischer Diingung

* Nur organische Diinger/Diingung im Biolandbau

— Stapelmist, Rottemist, Mistkompost, Gulle, Gringutkompost

— Anbau von Kleegraswiesen, Leguminosen, Grindiingungen

— Zukauf von organischen Handelsdiingern (Hornmehl, Federmehl, usw.)



Mist und Gulle im Vergleich

N&ahrstoffzusammensetzung

N-Verfiigbarkeit
N-Wirksamkeit
Eignung fiir Kopfdiingung

Bodenverbessernde Wirkung

Wichtigste Einsatzgebiete

Verteilgenauigkeit

Transportierbarkeit

Mist
Ausgeglichen (Rindermist)
P-reich (Gefligelmist)

langsam
lange

schlecht

ja

Hackfrichte, Gemuse, Wiesen
(reine Grinlandbetriebe)

gut (mit Feinstreuer)

gut (am Hang erschwert)

Giille
K-reich (Rinderguille
P-reich (Schweingtille)

schnell
kurz

gut
nein

Wiesen, Getreide, Gemise (bei
langer Vegetationszeit)

gut (mit Schleppschlauch)

kurze Distanzen gut

Fotos: FiBL



Pflanzenbau: Diingung
Kompost und Stapelmist im Vergleich

Kompost



Pflanzenbau: Diingung

Kompostierungsprozess

60
50
40
30
20

Temperatur

10

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.274

®

Bakterien, Schimmelpilze
Erwarmung, Beginn
Abbauvorgange

@

Schimmelpilze, Hutpilze,
Bakterien

Angriff schwer abbaubarer
Stoffe (Zellulose)

©)
Kleintiere
Kontrolle Pilzentwicklung

@

Mistwiirmer

Beginn
Humifizierungsprozesse und

Mineralisierung
Quelle: FiBL nach Bockemdihl



Pflanzenbau: Diingung

Gullebeltuftung

Weniger N-Verluste beim Ausbringen

> Keine Schadigung von Regenwiirmern
und Bodenlebewesen

> Keine Verbrennungen an Pflanzen und
Kopfdliingungen

>  Weniger Geruch

> Hygienisierende Wirkung

> Homogenisierung

* Verschiedene Belliftungssysteme
* Bellftungsdauer und Intensitat unterschiedlich



Fermentation, Faulnis, Rotte

Prozess

Bedeutung

Geruch

Pflanzen-
vertraglichkeit

Boden-
vertraglichkeit

Wirkung

Pflanzenbau: Diingung

Garung (anaerob)

Beimpfung
Fermentativ: org. Sauren
und Alkohol

Geruchsarm

Tiefer pH, anfanglich
wachstumshemmend

Futter fir Bodenleben und
Regenwurm

Vorbehandlung fur
Methangasbildung,
Kompostierung und
Bodenrotte
Werterhaltende Lagerung
von Nahrungsmitteln (z.B.
Silage) und org. Abfille,
geringe Energieverluste

Faulnis (anaerob)

Zufalliger Abbauprozess, bei
Sauerstoffmangel
Reduktiv

Penetrante Gerliche

Starke Wurzelgifte

Schadigung Bodenleben,
Austreibung Regenwurm

Bildung Giftstoffe, Forderung
Krankheitserreger (z.B.
Clostridien)

Forderung von Schadlings-
und Pilzbefall durch Diingung
mit Faulnisprodukten
(Mehltau, Schnecken,
Drahtwiirmer)

Rotte (aerob)

Abbau aller org. Rohstoffe
Oxidativ

Geruchsarm, -frei

Forderung
Wurzelwachstum

Forderung Bodenleben,
schont Regenwurm

Krankheitshemmend
(Bildung von Antibiotika,
Vitaminen, Hemmstoffen)
Rottevorgange:
Voraussetzung fir
Bodenfruchtbarkeit und
Pflanzengesundheit

Quelle: gekirzt nach F. Abacherli et al.



Pflanzenbau: Dingung
Stickstoffkreislauf im Boden

Stickstoff Lachgas
(N;) (N,0)
Leguminose Erntereste org. Diinger Verlust

Denitrifizierung

N-Fixierung = _ Pflanzenwurzeln <= Assimiliation

Organisch gebundener Stickstoff (Humus) :\:\;gat)
3
I y
Mineralisierung (Ammonifikation) @ @ Auswaschung
Ammonium Nitrit
o s Niitrifizierun @
(NH,’) . (NO,)

@ = Pilze @: Bakterien

Bild: FiBL



Pflanzenbau: Dungung
Pflanzenverfigbarkeit von Stickstoff

e Ammonium + Ritrat

e* ¢

. Nitratstickstoff immer
im Bodenwasser gelost

. Passiv an Wurzel

e  Ammoniumstickstoff im Boden an herangetragen
Tonteile gebunden, unbeweglich Rasch

) 1S i \ pflanzenverfiigbar und

*  Wurzel muss zum Nahrstoff wachsen wirksam

* Langsam pflanzenverfiigbar



Pflanzenbau: Dungung
Strategie nachhaltiges N-Management

. Optimierung N-Input . Minimierung Nitrat-Verluste

N
Stickstoff
(N2)

LA \'l

@ Organisch gebundener Stickstof! (Humus) e ‘ @ Organisch gebundener Stickstoff (Humus) 154

,.@1@1 Pras @ ,,6:1@1 |
3, o S anenng ¢ ) B )

. Optimierung N-Mineralisierung

nmummm~®

ommmmsmmnmm 9 m
' G-@ mmr D
®x P

Foliensammlung e 7. Pflanzenbau
e Folie 7.279



Pflanzenbau: Diingung
«Den Boden dlingen, nicht die Pflanze!»

* Boden als produktives Okosystem betrachten

— Bodenlebewesen setzen aus Muttergestein,

Luftstickstoff und organlschem Material Nahrstoffe

frel Vorteile organischer Diinger
(im Vergleich zu im Biolandbau verbotenen chem.-
synthetischen Dlingern)

— Keine extremen Nahrstoffungleichgewichte

ot/ Sy, . : — Weniger Pflanzenparasiten (da geringere N-Gehalte im
Pflanzensaft
pflanzenverfiigbare . ) _
ﬁ Nihrstoffe \ — Geringer Energieverbrauch zur Herstellung

NP,

\f__Boden‘_&}

Bild: FiBL



Pflanzenbau: Bodenbearbeitung
Ziele der Bodenbearbeitung




Pflanzenbau: Bodenbearbeitung
Bodenbearbeitungsgerate

'? Pflug
Bearbeitungstiefe max. 20 cm
Massnahmen zur Unkrautregulierung

m Spatenmaschine

Bei Einsatz rotierender Gerate nur mit kleiner
Drehzahl

Geeignet als Pflugersatz bei geringem
Unkrautdruck

Grubber
Gerat fur tiefes Lockern
Nur im Sommer und bei sehr gut abgetrocknetem

BOden Grafiken: LMZ
© 2016 FiBL, Bio Suisse
Foliensammlung e 7. Pflanzenbau
Folie 7. 282



Pflanzenbau: Bodenbearbeitung
Bodenbearbeitungsgerate

Federzinkenegge

Ideal zur Saatgutbereitung

geeignet zur Queckenbekampfung nach der
Getreideernte

Rototiller, Kreiselegge

Einarbeitung von Griinmaterial

Einsatz nur in schweren, gut abgetrockneten
Boden

Bodenfrase

Nur zur oberflachlichen Einarbeitung von
Pflanzenabfallen (Gemuse)

Dezimiert Regenwirmer und fordert
Wurzelunkrauter Grafiken: LMZ




Vor- und Nachteile des Pfltiigens

Pflanzenbau: Bodenbearbeitung

Pfliigen

Vorteile

>

VWV WV WV

«reiner Tisch»
Wirksame Unkrautbekampfung, v.a.
Wurzelunkrauter

Bessere Durchliftung fordert mikrobielle

Tatigkeit (Mineralisierung)
Saubere Einarbeitung von

Zwischenfriichten u. Erntertickstanden
Schadlingsregulierung (z.B. Maisziinsler)

Frihere Bearbeitung der Boden
Grosserer Wurzelraum

Gleichmassige Anreicherung mit Kalzium

und Nahrstoffen
Frostgare auf schweren Boden

(Zertrimmerungseffekte Winterfurche)

Nachteile

>

N

N

Hoher Arbeitsaufwand und
Energieverbrauch

Zeitweiliges Vergraben von
Unkrautsamen

Vergraben von organischem Material
Hoherer Humusabbau
Schadigung von Bodentieren
(Regenwirmer u.a.)

Hohere Verschlammungs- und
Verkrustungsgefahr
Pflugsohlenbildung, unglinstiger
Ubergang Ober- /Unterboden,
Verdichtungsgefahr



Pflanzenbau: Bodenbearbeitung
Vor- und Nachteile konservierender Bodenbearbeitung

Konservierende Bodenbearbeitung

Vorteile

>

VOOV WV WV WV WV

«Vermeidung von Verlusten bei Boden
und Wasser»

Mehr Humus

Forderung der Bodenfruchtbarkeit
Geringerer Eingriff in Bodenstruktur
Bessere Tragfahigkeit

Verbesserung des Wasserhaushalts
Weniger Erosion und Verschlammung (da
Bodenbedeckung)

Bessere CO,-Ruckbindung

Geringer Arbeitsaufwand

Geringer Energieverbrauch

Nachteile

>

N

Oberflachenerwarmung, Abtrocknen im
Frihjahr in Mulchsaaten verzogert
Probleme in niederschlagsreichen
Gebieten

oft Durchwuchs

Hohere Anforderungen an Management
und Pflanzenbau

Unkrautregulierung anspruchsvoll ohne
Herbizide



Pflanzenbau: Bodenbearbeitung
«Flach wenden, tief lockern!»

e OnlLand-Pflug * Schalpflug

— Weniger Bodenbelastung, keine — Boden nicht gewendet, sondern
Verdichtung der Furchensohle geschalt oder gehobelt

— Bis max. 20cm Tiefe — Bis max. 10cm Tiefe

— Stutzrader — Oberflachliche Stoppelbearbeitung

Fotos: H. Dierauer, FiBL



Pflanzenbau: Bodenbearbeitung
Bodenbearbeitungsverfahren, nach Intensitat

Feldbestellung

/ \

ohne Bodenbearbeitung mit Bodenbearbeitung
Direktsaat konservierend Dammkultur konventionell
T \ \ |
nicht wendend || wendend || haufeln wendend
(alle Bearbeitungstiefen) (flacherals 10 cm) (bis35cm) {tiefer als 10 cm)
7 ‘\

Streifensaat Mulchsaat

Bearbeitungsintensitat nimmt zu

Bild: Wilhelm, 2010



Pflanzenbau: Bodenbearbeitung
Bodenbedeckung und Bearbeitungsintensitat

Bodenstruktur gut «Sauberer Tisch»
Viele Regenwlrmer Bessere Stickstoffverfligbarkeit
Humusaufbau Mehr Verdichtungen
Besserer Wasserhaushalt Mehr Erosion
Mehr Unkraut Hoherer Dieselverbrauch

Hohere Kosten

Fotos: FiBL



Pflanzenbau: Bodenbearbeitung
Vergleich Pflug — reduzierte Bodenbearbeitung

 Einfluss auf
Unkraut

 Einfluss auf
Bodenfrucht
barkeit

Fotos: H. Dierauer, FiBL



Pflanzenbau: Bodenbearbeitung
Konservierende Bodenbearbeitung im Biolandbau?

 Schaden an der
Bodenstruktur und
Bewirtschaftungs-
fehler konnen im
Biolandbau nicht ohne
weiteres korrigiert
werden!

Wichtig im Biolandbau zu beachten

Ackerflache auf ihre Eignung prufen

flach wenden, tief lockern

vermeiden von Strukturschaden/Verdichtungen
Reduktion Unkrautdruck

Forderung Bodenleben/Nahrstoffmineralisierung
Bertcksichtigung der naturlichen Schichtung

Besondere Herausforderungen

Hohe Anforderung an den Betriebsleiter
Unkrautmanagement

Geduld wahrend Umstellung
langjahrige Kunstwiesen?

Bild: T. Alfoldi, FiBL



Pflanzenbau: Bodenbearbeitung
CO,-Emissionen und CO,-Bindung

Klimagasemissionen (+) und Kohlenstoffbindung (-) im
Fricker Bodenbearbeitungsversuch

12'000 — ——
CO, eq Emissionen
10'000
» Weizen 09
8'000

20%
W Mals 08
6'000
B Kleegras 0607
4'000 —
2'000 +—— ¥ Dinkel 05

0 W Sonnenblumen 04

-4'000 z B CSequestrierung

Weizen 09
‘G’M - C-Sequestnerung
Mais 08
-8'000 - B CSequestrierung
Kleegras 0607
-10'000 = 75% ¥ C-Sequestrierung
Dinkel 05
-12'000 CO, eq R
Riickbindun .
-14'000 g Sonnenblumen 04
CSequestrierung
Welzen 03

-16'000

kg CO; eq/ ha

Pflug / Pllug / reduzierte Boden- reduzierte Boden-

Mistkompost Vollgulle bearbeitung / Mistkompost bearbeltung / Vollglle .
Quelle: FiBL



Grundsatze

* Ertragssicherung

Pflanzenbau: Fruchtfolge

* Nachhaltige Bodenfruchtbarkeit
* Hofeigene Nutztierversorgung

* Vorbeugende Regulierung von

— Unkrautregulierung
— Krankheiten
— Schadlingen

2.

Anspruchs-volle,
abtragende
Kultur

(z.B. Mais)

Fruchtfolge
(Beispiel DOK

2013-2019)

Silomais

Soja
Grindlngung

Winterweizen 1
Grindlngung

Kartoffeln
Winterweizen 2
Kunstwiese |

Kunstwiese Il



Pflanzenbau: Fruchtfolge
Fruchtfolgeregeln

Vermeidung (bodenbiirtiger)
Krankheiten, Schadlinge

Vermeidung Problemunkrauter

Aufbau Humus und
Bodenfruchtbarkeit

Nahrstoffgewinnung

Bild: FiBL
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.293



Pflanzenbau: Fruchtfolge

Bodenschutz
* Bodenschutz
Raas: d Fruchtfol
Pflanzen- bedarf una rrucntrolge
el im Biolandbau
o 4 zentral
bearbeitu i .
s Anbaupausen, &Tz&m: - St IC kStOffS‘
Kulturwahl Welche Kulturen sind
w am Markt gefragt verfligbarkeit
Minimale Boden- d
bearbeitung/ un
" aiar Aot scwrige| [ Ik Regulierun
Vegetations- Bodenschutz Kbeuient. regulierung g g
zeit eli(uh:‘:- und Fmstum:n. Wurze I -
— Fruchtfolge unkriuter vor
N-Auswaschung f sidisniisin Fruchtfo Ig e-
scher Anb Anbau- Nieder-
—— choguceribal | M oo gestcaltu ng und
versorgung Bodenart geeignet? ge2|e|te Boden-
bearbeitung
A
Tapogiafie P gesteuert

Bodenart

Bild: FiBL



Pflanzenbau: Fruchtfolge
Fallbeispiel Bodenschutz im Ackerbau

2N O R N O O

Hauptkultur Winter- Silo- Dinkel Sommer- Kunst-
weizen mais hafer/-gerste wiese
Winter Griin- Dinkel Brache nach  Ansaat Ansaat
diingung Unkrautkur  Kunstwiese Winter-
weizen
Einheit ha %

- lche ---_-
o I

Bodenbedeckung ! 8 1001

Grinlandanteil 2 - 2 20?2

1 Im Winter nach Ernte Hauptkultur, gemessen an offener Ackerflache (OA). 2 gemessen an FFF

v" Anbaupause erfillt. v Bodenbedeckung erfillt. v" Griinlandanteil erfullt

siehe dazu Richtlinien Bio Suisse (RL2.1.2 und 2.1.3)



Pflanzenbau: Fruchtfolge
Fruchtfolgebeispiele

e Gemiuseb
etrieb

e Gemischt
er Betrieb

(mit Ackerbau und

Hackfriichten) Silomais Kohl-
e gewadchs
3
_ g‘}}s}'iwxﬂ )
Kt{nst s Soja \dv/ :
WIESse ' »' ik ) SR
WO e I

3 L”. L!‘I‘{L' a _ P
e 4‘%5} ,35@ = Korbblutler
dingung S

if;"'ﬁ-;,' B
KUnste walt 8 e Winter-
L Oehde
: WA 3 M i weizen
wiese - '* !
‘::i'Lﬁ_[\‘: (G ru nd) Cessmwag,,
R S s
;W t o~ ~,". LG
"’%»;»7 @2 Kirbis- Dolden-
ST
Winter- ewachs blitler,
Kartoffeln & NN i1
gerste Gramineen Liliengew.

Bild: FiBL



Pflanzenbau: Fruchtfolge
Mischkulturen: Erbse — Gerste

* Forderung

* einheimische Proteintrager
im Mischfruchtanbau

. Kulturen

e @Gerste als Stutzfrucht
Erbse als Stickstofflieferant

. Markt

e  Abnahme von
Mischkulturen durch
Muhlen

Fotos: T. Alfoldi, FiBL
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.297



Pflanzenbau: Fruchtfolge
Vor- und Nachteile Mischkulturen

Mischkulturen mit Kérnerleguminosen

Vorteile Nachteile

> hohere Ertrage im Vergleich zu > Trennung in der Sammelstelle, hohere
Reinsaaten Kosten

> Bessere Ertragsstabilitat > Getreide hat ohne Diingung tiefe

> Effiziente Nutzung der Hektolitergewichte
Wachstumsfaktoren > Eventuelle Forderung von

»  Nahrstoffmobilisierung/-sicherung Fruchtfolgekrankheiten?

(Leguminosen, Wurzelhorizonte)

> Unkrautunterdrickung

> Minderung Lagergefahr (Stiitzfrucht)

> Abwehr von Krankheiten und
Schadlingen

> Erhohung Biodiversitat und
Widerstandskraft (Bliiten- und
Wurzelmasse)

FiBL, Bio Suisse ®



Pflanzenbau: Unkrautregulierung
Vorbeugende Unkrautregulierung

Bild: FiBL
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau e Folie 7.299



Pflanzenbau: Unkrautregulierung
Direkte Unkrautregulierung

Thermisch Mechanisch Von Hand
Abflammgerat Stecheisen, usw. _
Striegeln Hacken Bursten
Hack-, Rollstriegel Hackbiirste

s YRV O
/l\

Gezogen Abrollend Zapfwellen-Betrieb
Gesteuert Gesteuert
selbstfiihrend selbstfiihrend Reihenfrase
Gansefussschar, usw. Stern-/Fingerhacke

ALLL NN P

Bild: FiBL



Pflanzenbau: Unkrautregulierung
Abflammen: Vor- und Nachteile

* Die Abflammtechnik wird im Biogemusebau
gebraucht.

Vorteile
Hoher Wirkungsgrad.

Keine Ruckstande im
Boden oder an Pflanzen.

Wirkung auch in der
Reihe.

© 2016 FiBL, Bio Suisse
Foliensammlung e 7. Pflanzenbau
Folie 7.301



Pflanzenbau: Unkrautregulierung
Schaden durch Unkrauter

«Problemunkrauter
konsequent bekampfen!»

Mehrkosten Qualitatsverluste
Behinderung von Verunreinigung,
Pflege und Ernte, Aberkennung als
Trocknungskosten Saatgut, ungleiches

Abreifen
Ertragsverluste Arbeitsaufwand Ubertragung von
Konkurrenz um Fir die Krankheiten
Nahrstoffe, Wasser, Unkrautregulierung z.B. Fusskrank-heiten
Licht, Standraum durch die Quecke

«Fruher Einsatz ist das A und O der Unkrautregulierung!»
Wirkung des Striegels bis 95 %!

Foto: H. Dierauer, FiBL



Pflanzenbau: Unkrautregulierung
Nutzen von Unkrautern

Unterschlupfmaoglichkeit fiir Niitzlinge
(zum Beispiel Laufkafer, Spinnen und Kurzfligler)

Nahrungsquelle fiir Niitzlinge
(Blattlause, fuir Schwebfliegen, Florfliegen, Marienkafer usw.)

Ablenkfutter fiir Schadlinge
(zum Beispiel Drahtwiirmer und Schnecken)

Aufschluss von Ndhrstoffen
(z.T. schwer verfligbar, wie z.B. Spurenelemente)

Erosions- und
Verschlammungsschutz

Verhinderung von Auswaschung
durch Speicherung von Nahrstoffen

Zeichnung: Vogelmiere aus «Die Wiesenkrduter», AMTRA

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7.Pflanzenbau ® Folie 7.303



Pflanzenbau: Unkrautregulierung
Distelregulierung (Ackerkratzdistel)

Verdichtungen vermeiden Wiederholtes Stechen, bis Reserven o
Schonende Bodenbearbeitung verbraucht ' ; )
Bodenlockerung mit dem Grubber Nur bei kleinen Nestern moglich. :
Anbau Hackfrichte Gunstigster Zeitpunkt: Marz/April,
Hackgerateeinsatz im Frihjahr bei Pflanzenhdhe 5-10 cm

Zwei- bis dreijahrige KW Stoppelschalen nach Getreide

Keine Wurzelverschleppung/ Neuansaat von Kunstwiese
Samenausbreitung bei starkerer Verseuchung

Gute Maschinenreinigung Schnelle Begriinung sicherstellen

Keine Bodenbearbeitungsgerate Bester Zeitpunkt August

mit rotierenden Werkzeugen Ertragsstarke Mischung wahlen

Entfernung Blitenkopfe vor Friher erster Schnitt

Samenreife Haufiger Schnitt

Zeichnung: Ackerkratzdistel aus «Die Wiesenkrauter», AMTRA
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7.Pflanzenbau ® Folie 7.304



Pflanzenbau: Saatgut, Sorten, Pflanzenziichtung
Zuchtungsprogramme fur Biolandbau

*  Braucht es Biosorten und Bioziichtung?
Was soll an Biosorten anders sein?

«  Momentan verfigbare Sorten liberwiegend aus Ziichtungsprogrammen fiir konventionellen Anbau
— Sorten unter Einsatz von Herbiziden und mineralischen Diingern selektiert

— Auslese auf hohes Ertragspotential bei ‘high input’-Bedingungen

 Im Biolandbau zusatzliche Merkmale entscheidend fur Ertragssicherheit

konventionelle
Sorten

biologische
Sorten

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.305



Pflanzenbau: Saatgut, Sorten, Pflanzenziichtung
Sortenzichtung ganzheitlich betrachten

Bild: FiBL

Zichtungstechniken auf Kompatibilitat mit Biolandbau beurteilen

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.306



Pflanzenbau: Saatgut, Sorten, Pflanzenziichtung
Sortencheck im Biolandbau

Standort-angepasstheit
Resistenz-eigenschaften

N&dhrstoffaneignungs-
vermogen

Ertragsniveau

Innere/aussere Qualitat

Lagereigenschaften
Jugendentwicklung
Absatzlage

Saat-/Pflanzgut in
Bioqualitat

Gedeiht Sorte unter lokalen Wachstumsbedingungen?
Anbau ohne oder mit wenigen direkten Pflanzenschutzmassnahmen moglich?

Gute Ertrage bei langsam fliessenden Nahrstoffquellen?

Angemessener Verdienst mit erwartetem Ertragsniveau moglich?

Halt innere Qualitat, was dussere verspricht? Sorte vom Aussehen her
verkaufbar?

Frische, gesunde Produkte unter machbaren Lagerbedingungen?
Wachst Sorte Unkraut genligend rasch davon?
Sorte bei Abnehmern gefragt?

Anforderungen an Saat- und Pflanzgut erfullt?
Vermehrung auf Biobetrieb?

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7.Pflanzenbau ® Folie 7.307



Pflanzenbau: Saatgut, Sorten, Pflanzenziichtung
Vielfalt erhalten am Beispiel Bioapfel

e Konzept zur Vermarktung von Archetypen und
Geschmacksgruppen von Biodpfeln

Vielfalt ermoglichen, Information vereinfachen

X Sorten 6 Archetypen (AT) 3 Geschmacksgruppen
3 Farbetiketten

AT Golden
@
~ ® mild bis siisslich
® AT Idared
®
@
@
@
®

Bild: FiBL
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.308



Pflanzenbau: Pflanzenschutz
Allgemein

* direkter Pflanzenschutz stark eingeschrankt
(durch Verzicht von chemisch-synthetischen Pflanzenschutzmittel und Beizmittel im
Biolandbau)

* Indirekter Pflanzenschutz im Vordergrund
Optimierter Einsatz vorbeugender Massnahmen

pris

Betriebsmittelliste
2016

Hilfsstoffe fir den biologischen Landbau
in der Schweiz

_ 4ty S Wty

© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.309



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau

* Pflanzenschutzpyramide zur biologischen
Schadlingsbekampfung

Insektizide, Pheromone und
physikalische Methoden

direkte

PflanzenschutzmaBnahmen | Pflanzenschutz-

2

]

E - - - -

& Biocontrol: Einsatz von Bakterien, Viren,
Niitzlingen u. a.

maBnahmen

Funktionelle Biodiversitat: Nitzlingsforderung,
kulturspezifische Nitzlingsstreifen, Beipflanzen

Betrieb

Standort- und Sortenwahl, Diingung, Klimafiihrung,
Pflanzenstarkung

indirekte

Naturschutz und Nachhaltigkeit: Extensivierung, Aufwertung
und Vernetzung der Landschaft

Quelle: Wyss et al. (2005) und Zehnder et al. (2007) verandert von Luka, FiBL 2012

© 2016 FiBL, Bio Suisse .
Foliensammlung . 7. Pflanzenbau
Folie 7.310



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau (1)

| Insektizide, Pheromone und
physikalische Methoden

| Biocontrol: Einsatz von Bakterien, Viren, |
Niitzlingen u. a.

 kulturspezifische Nitzlingsstreifen, Beipflanzen

Standort- und Sortenwahl, Diingung, Klimafiihrung,
Pflanzenstarkung

Foto: FiBL



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau (2)

e Sortenwahl

— Salat: Resistenz gegen Grosse Johannisbeerblattlaus (Nasonovia ribisnigri)
e Standortwahl
— Windoffene Lagen zur Vorbeugung gegen Mohrenfliege

Insektizide, Pheromone und
physikalische Methoden

Biocontrol: Einsatz von Bakterien, Viren,
Niitzlingen u. a.

Funktionelle Biodiversitat: Nitzlingsforderung,
kulturspezifische Nitzlingsstreifen, Beipflanzen

Naturschutz und Nachhaltigkeit: Extensivierung, Aufwertung
und Vernetzung der Landschaft

Foto: M. Koller, FiBL
© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.312



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau (2)

e Kulturmassnahmen

* Schneckenbefall in Abhangigkeit von Bewasserung Quelle: Speiser,
FiBL.

Blattschaden (%)
707

60 T
50 7
40 7
307
20 7
10 7

Abends Abends & Morgens
Schneckenkoérner (konv.)
Quelle: Speiser, FiBL Foto: T. Alfoldi, FiBL
© 2016 FiBL, Bio Suisse
Foliensammlung e 7. Pflanzenbau
Folie 7.313



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau (2)

* Kulturmassnahmen
* Langzeiteffekt von Kompost im Feld

> "3urken in
) ™ s N X " ;
anld W ’::

_Kﬂlll;)un‘l _

Proben von Parzellen ohne
N¢ Kompost

a'z

ey \ i~ Wt L - FAV S >0 o e -
Kompost Wi PO gl € gRI0 Ny LS Proben von Parzellen
P % mit Kompost

Quelle: Fuchs, FiBL

© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.314



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau (3)

’ﬂ(u

e R T )
at: Niitz erung,

‘A -t

'H\"

5
en

© 2016 FiBL, Bio Suisse e
Foliensammlung e« 7. Pflanzenbau

Folie 7.315

Welche Wildblumen locken
Fressfeinde und Parasitoide

von Kohlschadlingen ins
Kohlfeld?

Welche Wildblumen steigern
die Leistung der Parasitoiden?

Erreichen wir durch
Wildblumen im Kohlfeld eine
Schadensreduktion?



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau (3)

 Funktionelle Biodiversitat im Kohl

Prinzip: Anlockung von ‘Nutzlingen’ gegen Kohlschadling
— Entwicklung von spezifischen Wildblumenstreifen (entlang von Kohlfeldern)
— Suche nach geeigneten Begleitpflanzen (direkt im Kornfeld)

Buntbrachen, Saume,
Hecken usw.

Pflanzen die

@ «kulturspezifische
Nutzlinge/Antagonisten
férdern

. Nutzlingsbluhstreifen
Kohl

Nutzlinge/Antagonisten
=% Migrationsrichtung

® e Begleitpflanzen

Quelle: Landschaftsschema, Luka et al., 2012.

© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.316

Foto: M. Born



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau (3)

Funktionelle Biodiversitat im Kohl
* Nitzlingsforderung > Schadlingsreduktion >

e weniger Insektizid > hdhere B|Od ive r5|tat

1< ="

Microplitis Tnchogramma Cotesia
Kohl

Cotesia Diadegma
glomerata semiclausum

~

mediator evanescens rubecula

“

Kohleule Kohlweisslinge
Mamestra brassicae Pieris ssp.

KohImotte
Plutella xylostella

/

—p Larvalparasitoid
—p Eiparasitoid

Quelle: Nitzlings-Schadlings-Komplex-Schema, Luka et al. 2015 Fotos: H. Luka, FiBL

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau e Folie 7.317



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau (4)

* Biocontrol: Einsatz von Bakterien, Viren, Niitzlingen u.a.
* biologisch

— z.B. Schlupfwespe (gegen Weisse Fliegen im Gewachshaus,
schwarz parasitiert, weiss nicht

Insektizide, Pheromone und
physikalische Methoden

* Funktionelle Biodiversitat: Nitzlingsforderung,
kulturspezifische Nitzlingsstreifen, Beipflanzen

Standort- und Sortenwahl, Diingung, Klimafiihrung,
Pflanzenstdrkung

Foto: A. Vieweger, FiBL

© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.318



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemusebau (4)

» direkte Schadlingsbekampfung mit Insektizid

»  Grafik: Bacillus thuringiensis kurstaki (,,Delfin“ 3 x ) in Rosenkohl gegen Raupen (Pieris
und Mamestra)

* Foto: Wirkungsverbesserung durch Dropleg-Applikation in Kohl

Befall der Blatt-
flache in %, Juli

100
80 : : I
Wirkung: 71 % Wirkung: 85 %
60
B C
40
20
0 -
Oberblattapplikation Unter- & Kontrolle
Oberblattapplikation
Quelle: Wyss, FiBL Foto: A. Vieweger, FiBL

© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.319



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemtusebau (5)

* Physikalische Methoden und Pheromone

— Mechanisch: Fallen, Gelbtafel, Insektennetze, Schneckenzaune, Leimschutznetze,
Leimschutzringe, Kalte- / Hitzebehandlung

— Biotechnisch: Akustische/optische Reize, Frasslockstoffe, Frasshemmstoffe,
Sexualduftstoffe, Verwirrungstechnik

Insektizide, Pheromone und
physikalische Methoden

Biocontrol: Einsatz von Bakterien, Viren,
Niitzlingen u. a.

Funktionelle Biodiversitat: Nitzlingsforderung,
kulturspezifische Nitzlingsstreifen, Beipflanzen

Standort- und Sortenwahl, Diingung, Klimafiihrung,
Pflanzenstarkung

Naturschutz und Nachhaltigkeit: Extensivierung, Aufwertung
und Vernetzung der Landschaft

Foto: E. Wyss, FiBL
© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.320



Pflanzenbau: Pflanzenschutz
Schadlingsbekampfung im Biogemtusebau (5)

* Direkte Schadlingsbhekampfung mit
Insektizid

Steinmehl —

unbehandelt —

0 10 20 30 40 50 g

Frasschaden in % bei Weisskohl

Fotos: M. Koller, A. Vieweger, FiBL



Pflanzenbau: Pflanzenschutz
Pflanzengesundheit im Bioobstbau

*direkte Massnahme

[ sndricnaten >
[ s >

Bild: FiBL
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau e Folie 7.322



Pflanzenbau: Pflanzenschutz
Krankheitsregulierung im Biokernobstbau

Wichtigste
Pflanzenschutzmittel

+ =

g | 8| 7| %

© ) 3 =

d s | € |-35 ¢

= g | & g3 £

o o M S o c

q q ] o .Q. S E =

Pflanzenstarkungs-mittel R Te2

= E |as8| =<

g = | @8=| E

gegen Krankheiten o 8 |34 8§

Schorf X X X (X)
Mehltau X

Feuerbrand (X) X (X)
Marssonina X

Regenflecken X

Lagerkrankheiten X

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau e Folie 7.323



Pflanzenbau: Pflanzenschutz
Voraussetzungen fir eine Schorfinfektion

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.324



Pflanzenbau: Pflanzenschutz
Entwicklung des Schorfpilzes

© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau e Folie 7.325



Pflanzenbau: Pflanzenschutz
Massnahmen zum Sporenabbau (z.B. Schorf)

> Optimale Applikationstechnik (Wirkung kontrollieren, siehe Foto)
» Pflanzenschutzbehandlung mit Hilfe des RIMpro-Warnsystems (siehe
nachstehende Folien)

> Keine stark anfalligen Sorten
> Abtrocknung férdern durch windoffene Standorte, Pflanzabstande
und lockeren Kronenaufbau

» Kompost fordert Aktivitat der Mikroorganismen und Laubabbau

» frihes Hacken im Frihling: Einarbeitung Laub, rascher Abbau

> 90%-iger Abbau des liberwinterten Laubes bedeutet 90%-ige
Erh6hung des Pflanzenschutzerfolges

> Laub ab Blattfall mehrmals mulchen, zerkleinerte Blatter von
Regenwirmern und Mikroorganismen schneller zersetzt und
abgebaut

> Reihenputzer oder Laubsauger

Fotos: A. Haseli, FiBL
© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.326



Pflanzenbau: Biodiversitat
Als Basis von Okosystemdienstleistungen

Erbe Sicherung Bestaubung
Bodenstabilisierung Bodenfruchtbarkeit

Zluchtungsgrundlage Regionale Identitat

Schadlingsregulierung Ressource

Fotos: L. Pfiffner, FiBL

© 2016 FiBL, Bio Suisse
Foliensammlung e 7. Pflanzenbau
Folie 7.327



Pflanzenbau: Biodiversitat
Faktoren zur Forderung der Tierwelt (Fauna)

Klima Boden Raumangebot Mechanisierung
Bodenbearbeitung
- Ernte, Pflege
Pflanzenschutz
Biologischer
Integrierter
- Chemischer
> PE— transgene Pfl.
Dingung
Art, Menge
Dosierung
Fruchtfolge
botanische Tier- Nahrungs- Zwischenfrucht
Verhaltnisse  gemeinschaft  quellen Fruchtartanzahl
Feldgrosse
Arten- & Rauber-Beute Quantitat -
Strukturvielfalt ~ Verhaltnisse Qualitat
Vegetations- Konkurrenz... Zuganglich-
dichte keit

Quelle: Pfiffner, 1997
© 2016 FiBL, Bio Suisse ® Foliensammlung ® 7. Pflanzenbau ® Folie 7.328



Pflanzenbau: Biodiversitat

Mehr Pflanzen- und Tierarten auf Biobetrieben

Einfluss von Biolandbau auf Biodiversitat

L

negativ

Anzahl Studien
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Pflanzenbau: Biodiversitat
Besonders wirksame Massnahmen

*  Landwirtschaft hat eine
grosse Bedeutung fiir die
Biodiversitat.

* - und umgekehrt -

e Besonders wertvolle e  Mahd Extensivwiesen
Wiese (Qualitatsstufe ) spater (zweiter Schnitt)

*  Mehrjahrige SGume oder * Qualitatsniederhecken « offene Bodenstellen
Blihflachen mit Saum und 20% und Kleinstrukturen
Dornenstrauchern

Fotos: L. Pfiffner und T. Alfoldi, FiBL
© 2016 FiBL, Bio Suisse e
Foliensammlung e 7. Pflanzenbau
e Folie 7.330



IFOAM

HISTORY

the worldwide association
to help promote
organic agriculture.

ternatonsl Federation of Organic Agriouliure Movemsnts

International Federation of
Organic Agriculture Movements

WORLD BOARD MEETING T

November 2002, New Delhi

The humble beginnings of IFOAM — Organics International trace back to a meeting in Versailles,
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 pioneers including Lady Eve
Balfour, founder of the UK Soil Association, Kjell Arman from the Swedish Biodynamic Association
and Jerome Goldstein from the Rodale Institute to join him in Versailles to set the International
Federation of Organic Agriculture Movements (IFOAM) in motion. See Roland Chevriot's invitation




Important and impressive

international network: IFOAM
IR2AM

International Federation of Organic Agriculture Movements:

« “It all started in 1972 when the President of the French farmers'’
organization, Nature et Progres conceived of a worldwide appeal to come
together to ensure a future for organic agriculture”

 “By 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 mﬂ
Nations (FAO)” e
IF@-‘IM ’
« “..producing standards which provided a model for numerous major laws

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

« By 2014: 732 affiliates (members, associates and supporters) in 114
countries. W«V October 3

18¥ IFOAM

 Source: www.ifoam.org



http://www.ifoam.org/
http://www.owc2014.org/

IFOAM’s definition of Organic Agriculture

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).




IFOAM’s four basic principles

Organic agriculture is based on:

* The principle of health: 0A should sustain and enhance the health of
soil, plant, animal, human and planet as one and indivisible

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

* The principle of fairness: 0A should build on relationships that ensure
fairness 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
“..one of IFOAM's founders, Tve Balfour,
said that the chawacteristics of truly
sustovinable agricudture cavv bes
swmmed up witivthe word,

1 (¢
ermanence




Principle of health

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.




Principle of ecology g

ag__i_

w1

The production is to be based on ecologlcal processes and recyclmg
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.




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.




Principle of
care

OA should be managed 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. throuseh transparent and participatorv processes.




Principles and practices




Certification and standards

The IFOAM
for Organic Production
and Processing

IF@AM —



What is organic farming?

The simple explanation:
Organic agriculture = Refraining from mineral fertilizers and
synthetic pesticides




Cycles versus linearity
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Products for sale

A more conceptual one:
e Thinking like industry (input makes output),

maximizing profit, controlling nature

versus
e Thinking like nature (cycles of energy,
nutrients and organic matter), optimizing the
system to create a surplus, cooperate with

nature




A really conceptual one:

Organic agriculture is a practice where all parts of the production
are unified as a whole, which is larger than the sum of the parts. It is
environmentally friendly, fair, and socially sustainable.

- A farm
individuality?




Farm individuality, farm design

« Using the resources on the farm to fulfill highly different aims

« Study the farms history and biography, link with current
resources and frame conditions to plan the future




The farm as a living organism

« Crop rotation

« Balanced animal husbandry

« Green manures, biological N fixation

« Composting organic materials

« Diverse productions supporting each other
« Maximum of self-sufficiency, still producing a surplus for sale
« Protect and enrich the natural environment

= organs of the living organism



Bio, eco, biodynamic, organic...

« Organic agriculture developed, and
develops differently in different
countries and parts of the world

» Different associations and
categories of organic merged into
«organic» (in Norwegian: gkologisk)
during the late 70-ties

NATURES
PROGRES

AGRIC lJlY m’
8] OLDGI

« The diversity of OF practices is still
reflected in labels, certification

bodies and associations

7
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Organic = Certified- and much
more

 Fulfilling conditions in EU regulations = minimum

e Several certification bodies have stricter
regulations

e In several countries, producers «only» fulfilling
EU regulations are seen as «second class»
organic farmers

e Regulations grow very fast in volume! Simplify
basic requirements, and earn «Michelin-stars»
for special fields of interest? - b

restaurant in its category, offering
Lulsing prepared Lo a conssiently
high standard. A good piace to stop on your

Two stars denole excelient
cutsine. skdifully and carefy

detour

Three stars
often Lp-arrh Dist



http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=xn9OS5iTLwE-pM&tbnid=FeJy0T_xsjfr9M:&ved=0CAUQjRw&url=http://ew.eea.europa.eu/Agriculture/organic/Europe/of_in_europe&ei=pAYHVMagBKHnyQOD04HYBg&bvm=bv.74115972,d.bGQ&psig=AFQjCNHwfz0Ia71RdPj78ifLea0EBaGDSw&ust=1409832993674831

Developing organic regulations —
the EU commission «goes organic»

2011:

Current regulations state that >50 % of the feed for
ruminants shall be produced on the farm. No similar
regulation is found for monogastric animals.

The commission has launched a proposal to increase the
demand for self-sufficiency to 70-80 % for ruminants, and
40-50 % for pigs and poultry.

2012 (hearing in Norway before implementation):

Demand for feed self-sufficiency increased from 60 to 70
% for ruminants

Demand for feed self-sufficiency increased from 0 to 20 %
for pigs and poultry

Feed should come from own farm, or be produced by
cooperating farmers in the same region

Demand for organic livestock of chicken postponed from
2012 to 2015 due to lack of detailed regulations

Due to lack of organic protein feed, up to 5 %
conventional protein feed may be used for pigs and
poultry until 2015




Trends to consider for organic farming in
2014

e Organic market increases

But the proportion of Norwegian products is decreasing!
Still lot of scepticism among many large food actors

Increasing imports of organic food that could have been produced in Norway threatens Norwegian
agriculture in general

e Local products highly popular

- Local sells much better than organic.. Why bother about certification?

e Asignificant amount of farmers conduct «close to», but not certified
organic

-When farming is a part-time business, the farmers has no energy to comply 100% with complicated
regulations

e Most farmers wanting to stay in business specialize and increase the
volume of production W \'@f”' W
-1

. . . . .6,:4 q.do--
- Diverse organic production has a hard time

' Som(en( ‘

ndm f mrkea(

e Rapid decline in milk production in general
-(When) Will organic farmers establish their own dairy company?
- Can organic milk be an instrument to maintain Norwegian agriculture?

- When will TINE accept more organic producers of dairy cow milk, and pay premium price for
organic goat milk?



EU regulations organic farming

EU regulations on organic production exclude products
from fishing and hunting of wild animals but include
harvest of wild plants when certain natural habitat
conditions are respected. There are specific rules for
plans, livestock, processed food and wine, yeast,
aquaculture and more.



The EU Regulation

---.| Regulations have therefore been introduced to ensure the

authenticity of organic farming methods, which have evolved
Into a comprehensive framework for the organic production

of crops and livestock and for the labelling, processing and
marketing of organic products

__:_::;-5;;‘ The first regulation on organic farming [Regulation EEC N°

.......

;;;;;;

2092/91] was drawn up in 1991 and, since its
|mplementat|on In 1992, many farms across the EU have
converted to organic production methods

In August 1999, rules on production, labelling and inspection
of the most relevant animal species (i.e. cattle, sheep, goats,
and poultry) were also agreed [Reg. EC N° 1804/1999]



Control measures

s Equally important are the associated enforcement

-~ Iprocedures, ensuring that all producers claiming
organic status are registered with the competent
iInspection body in their country

‘ These bodies are themselves designated by and
subject to regulation by authorities whose task it is
to verify their capability to administer the schemes
fairly and efficiently

.

® 3%

7| Inspection covers all stages in the production
process, including storage, processing and
packing



Basic steps to organic certification

* Inspection report & other documents are sent for review

* Decision is made

* Certificate (s), recommendations and requirements issued
 Applicants are certified until they surrender or are suspended
» Must reapply annually

Final reyiew
and decision



The
organic
logo

In March 2000 the European Commission
introduced a logo bearing the words '‘Organic
Farming - EC Control System’ [Regulation (EEC)
No 2092/91 to be used on a voluntary basis by
producers whose systems and products have been
found on inspection to satisfy EU regulations

Consumers buying products bearing
this logo can be confident that:

‘ A t least 95% of the product's ingredients

have

Hpdyet coampligs with the rules d
$ Jichi

spection scheme

‘ T h e product has come directly fom
the Producer or preparer in a sealed package

‘ T h e product bears the name of the puler
the preparer or vendor and the name or code

of the inspection body
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Organic Farming

Information System
(OFIS)

Import authorisations that the Member States have il

to third countries (according to Article 11(6) of Regulation
(EEC) no 2092/91)

Authorisations to use agricultural ingredients that cannot

be found from the organic production method (according to
Article 3 of Regulation (EEC) N° 207/93 defining the content

of Annex VI to Council Regulation (EEC) N° 2092/91).

OFIS: http://europa.eu.int/comm/agriculture/ofis public/index.cfm



http://europa.eu.int/comm/agriculture/ofis_public/index.cfm

The European Action Pln for

Organic Farming

""" ‘ The European Action Plan for Organic Farming is a pivotal
----- point for the attempts to integrate all policies affecting
organic farming

""" ‘ The development of a European action plan was initiated

by the European conference on organic farming held in
Copenhagen in May 2001 (Danish Ministry of Food,
Agriculture and Fisheries 2001), and subsequently
supported by the Council of Agricultural Ministers in June
2001

**** ‘ A working document from the EU Commission was

"""" presented to the Council of Ministers in December 2002
(EC 2002) and submitted to public consultation in March
2003
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Labeling

e tArticle 5

(a)
(b)

(c)

(d)

1. The labeling and advertising of a product specified in Article 1
(1)

may refer to organic production methods only where:

such indications show clearly that they relate to a method of
agricultural production

the product was produced in accordance with the rules laid down in
»M10 Article 6 « or imported from a third country under the
arrangements laid down in Article 11

the product was produced or imported by an operator who is
subject to the inspection measures laid down in Articles 8 and 9



Inspection system
‘ Article 8

1. Any operator who produces, prepares or imports from a third country
products as specified in Article 1 for the purpose of marketing them shall:

(a) notify this activity to the competent authority of the Member
State in which the activity is carried out; such notification shall
include the information specified in Annex IV

(b) submit his undertaking to the inspection system referred to in Article 9

2. Member States shall designate an authority or body for the reception of
notifications

3. The competent authority shall ensure that an updated list containing the
names and addresses of operators subject to the inspection system is
made available to interested parties



Imports from third

6 countries

1. Wiahgtiearejudice to Article 5, products as specified in Article 1 which are
imported from a third country may be marketed only where:

(a) they originate in a third country appearing in a list to be drawn up
by a Commission decision in accordance with the procedure laid down
in Article 14 and were produced in a region or a production unit and
under the inspection of an inspection body specified, where
appropriate, in the decision concerning the third country in question

(b) the competent authority or body in the third country has issued a
certificate of inspection stating that the lot designated in the certificate:

— was obtained within a system of production applying rules equivalent to
those laid down in »M10 Article 6 «, and

— was subject to a system of inspection recognized as equivalent in
accordance with paragraph 2 (b)
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Imports from thirt
countries

Article 11

6. (a) By way of derogation from paragraph 1, the importer(s)
In a Member State shall be authorized by the competent
authority of the Member State to market until »M15 31
December 2005 «, products imported from a third country
not included in the list

Due to an amending of the regulation since the 20 September
2005, the new date for this deadline changed to:

31 December 2006

Products that originate from these countries are allowed into the EU as equivalent:
Argentina, Australia, Costa Rica, Israel, Switzerland and New Zealand



Free movement within the

& Aricle 12 Community

Member States may not, on grounds relating to the method of
production,to labelling or to the presentation of that method,
prohibit or restrict the marketing of products as specified in
Article 1 that meet the requirements of this Regulation

However, with regard to the rules referred to in Annex |, part B,
concerning livestock production, Member States may apply
more stringent rules to livestock and livestock products
produced within their territory, provided that these rules are in
compliance with Community law and do not prohibit or restrict
the marketing of other livestock and livestock products that
meet the requirements of this Regulation
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BACKGROUND

Why aTechnical Handbook?

On 1t January 2022, the new European
Organic Regulation (EU) 2018/848, has come
into force.

In order to allow you to take note of the main
changes and impacts for your activity, this practical
handbook provides you with technical information
dedicated to the new regulation.

This handbook is a 'living document’ and likely to
be updated regularly according to the secondary
acts still to be published by the European Union.

It aims to guide any operator in the transition to
the new European Organic Regulation.

Structure of the Handbook

This handbook introduces the regulatory changes to
date and is organized by topic. For each topic, technical
sheets allow to identify at a glance the evolutions and impacts
of the new European Organic Regulation.

Some evolutions have not yet all been acted upon within the
Regulation: changes are therefore still to be expected. Any
information that still requires the publication of secondary
acts will be highlighted in this way.

Note: The handbook details the evolutions between the new
European Organic Regulation, Regulation (EU) 2018/848 and the
previous requirements defined in the Regulation (EC) No.
834/2007 and Control Bodies' Organic Standards (CBOS -
standards equivalent to the previous EU organic regulation, and
referenced in third countries; see “Trarsition to the New
Regulation”).




The new texts on organic farming are composed of three types:
+ The basis act is the Regulation (EU) 2018/848
» The secondary acts, which include (1) implementing acts and (2)

Delegated Acts

Implementing Acts

delegated acts

2020/1794
Seeds & PRM

2020/2146

Exceptional production rules

2020/427 + 2021/269
Detailed production rules

2021/716 -
Prod. Rules sproutedseeds,
chicory heads, aquaculture

2021/642
Labeling of organic products

u
2021/1189
PRM Marketing .
2021/1691 I
Amendment annex Il
2018/848
2022/474

Production and use of non-
organic, in conversion,
organic seedling
2020/464 + 2020/2042
field recognition of
conversion period

2021/1165
Annexes of substances
authorised

2020/1693
Report of dates

2021/771

Traceability and mass balance

during inspection
Controls of OGG

2021/715
OGG-ICS rules

2021/1691
Operator Recordkeeping

2021/1006
Model of UE certificate

2021/2304
Certificate of non-use of
antibiotics on organic animal
products

2021/279
Suspicion of noncompliance
Investigation
Labeling requirements
0GG size and records, ICS
management
% of controland sampling
Exchange of information

2021/2119
Records and declaration
required by the operator and
technical means for issuance
of certificate

REGULATORY FRAMEWORK

u
u

Draft IA or DA
Official published IA or DA

@ Applicable in Third Countries
M Applicable in the EU

2021/1342 I
CB recognition inthird
country

2021/1697 I
Conditions forCB
recognition

2021/1698 I
Requirements for
recognition of CB andtheir
supervision

2021/2305
Conditions under which
products are exempt from
official controls

2021/2306
COl template, issuanceand
verifications

2021/1378 I
Template Certificate of
conformity and list of
recognized CB

2021/2307 .
Rules on documentation
and notification
requirements for import
2021/2325

List of third countriesal

the list of recognised
inspection authorities and

bodies



Twoways for products outside the EU to being recognized as organic according to EU:
»  Coming from countries whose regulationis consideredas equivalent

»  Tobe certifiedbya Control Body (CB) recognized and supervised by the European Commission.
The standards used by the CB must be validated as equivalent to the EU regulation (Control
Body Organic Standard CBOS)

In order to simplify this handbook, whenwe refer to the former EU organic regulation, we will use
the regulatory reference of R(EC) 834/2008 and 889/2008 and not of the different CBOSs.

ARTICLE 46 OF Regulation (EU) 2018/848

In regard to countries outside the EU, a transitional period is suggested by the European
Commission for the transition from equivalent CB organic standards (CBOS) to the new
regulation, where full compliance is requested:

. This means in practice that you will have to obtain certification according
to the new European regulation by 31 December 2024 at the latest to continue exporting
your products to Europe. Beyond this date, at the end of the transitional period, all
equivalent standards (CBOS) listed in Annex Il of Regulation (EU) 2021/2325 will

. Only certification according to the new
European regulation will be recognized for exporting organic products to Europe.

The

Entery into force Entery into force outside the

the EU EU, at the latest to be able to offer
you compliant  certification
according to the new Regulation
(EU) 2018/848. Once validated,
the Commission will publish in an
official secondary act the list of
control bodies «recognized for
compliance».

Transitional period
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REPRODUCTIVE
MATERIAL

Point 1.8.2 Annex Il Part | of Regulation
(EU) 2018/848

For a plant to be certified organic, the
rootstock must come from a mother
plant* that has been organically grown for
at least two (2) growing seasons.

Articles 10.4.a and 30.3

The sale of PRM* marketed in Conversion
will now be possible for PRM* from plots
after 12 months of conversion.

Points 1.7.3and 1.8.5.3 Annex Il Part |
No more derogation for the use of
conventional treated PRM*.

Regulation (EU) 2020/1794

Possible use of conventional PRM* until

31/12/2036 under conditions:

+ With derogation

* Only for non-treated PRM*

* Proof of unavailability asorganic /in
conversion

For PRM* in conversion, possibility to use
without derogation, if there is a proof of
unavailability as organic.

Regulation (EU) 2022/474
Use of in conversion and non-organic
seedlings possible under conditions.

¥

= any type of plant material, capable of
producing plants: seeds, seedlings,
cuttings...

Plant Reproductive Material

= |dentified plant from which plant
reproductive material is taken for the
reproduction of new plants (article 3 of
Regulation (EU) 2018/848).

= ayoung plant originating from seed and
not from cutting (annex lll of Regulation
(EU) 2020/464)



#1 — PLANT REPRODUCTIVE IVIAT‘ERIAL

)
a
@)
a4
USE OF PRM a
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o
PRM*
Purchased Pfi ™ e Self-produced PRM
1 . Possible use
S Yis + N check of svaitslny 5
Organic ———» | pj5 derogation ¥ «———0Organicorin * This flow chart applies
conversion
¢ No toall types of PRM except
) v forseedlings
Conversion SN Possible use
Unavalabiity as arganic Proof of unavaiatiy as
Organic
No need of derogation
X No
Conventional Conventional
Unavalablity 35 organic and n Unavalzbity 35 organe and
COoMverson In coMmerson
Possible use wnril 3171272036
sy * With cecoganion d
*  Qnly for pon-traated PRU
+  Procfofunaviliatiley as organicin comversion
UoL VI AININUAL OLLUVLIINGD
Annual seedlings*
) Organic !
Vo
- X No
~ Possible use
Postible uss v s+ Proof of unsvaitabifity as crganic of the
N checkof availadiilty In - conversion * > annud seeding
* Mo derogatica naaded *  No derogation neaded of the yoad from
which the seediing is producod
X e Possitie wse (il 3171242036
*  Prool of unavailabilty a5 crganic & in
Comprsion of the annual seeding
Non-organic seeds /' =+ Compulsory comtred of the produces of
grown under > the « usables seecling
organic * Proof of non-treatment of the
PO Y seed froevwhich the seeding is
ons produced
*  Derogation needed of 19 seed
feom which the seedieg &
X Ne produced
Conventional ¢ X No g usa possible of the anmaal comventional

seedling

* : young plant orignating from seeds and not cutting. Self produced and/or purchased annual seedings,



#2 — CONVERSION AND PARALLEL PRODUCTION

RETROACTIVE RECOGNITION OF THE CONVERSION
PERIOD

Article 24 of Regulation (EU) 2021/1698

The conditions for accessing retroactive recognition of the land conversion period are
expected to become more stringent.

Derogation for an immediate conversion of aland to organic will only be granted as follows:

- an official and detailed request from the operator, and

- athorough analysis by his control body of the risks of treatment and/or contamination of
the land over the last 3 years. This analysis will lead to an on-site audit which must take
place before any cultivation practice, during which samples for analysis could be taken.

The derogation can only be accepted if the risks / doubts about a possible contamination of
the plots over the last 3 years are removed.

PARALLEL PRODUCTION

Article 9.8 of Regulation (EU) 2018/848

On derogation, it is still possible to grow organic and
conventional perennial crops of the same variety (new
precision in Regulation (EU) 2018/848) or of different
varieties that are difficult to distinguish to the eye. One
condition of the derogation is the implementation of a 5-
years conversion plan for conventional crops.

However, this condition changed: conversion will have to
start not later than year 2 (before: no later than year
5).




#3 — INPUTSAND PRACTICES

Article 45.2 of Regulation (EU) 2018/848 + list to come The European Commission

The list of authorized inputs is changing. Some inputs may nevertheless grant, upon
(not currently authorized in the EU but authorized by request of the control bodies,
CBOS) for plant protection may no longer be usable: specific authorizations for the

use of certain products and
substances  in  countries
outside the EU, for two years
The final list of authorized inputs is available in and renewable.

Regulation (EU) 2021/1165.

Wood vinegar; vegetable ashes, soybean oil, ethylene in
cultivation, ;some plant extracts...

Annex |l part | point 1.9.2 of Regulation (EU) 2018/848

Concerns all types of crops except grassland and perennial forage.

If the objectives of rotation remain the same, crop rotation will now be required to include
mandatory leguminous crops as amain or cover crop, as well as other green manure crops.

In the case of greenhouses and perennial crops, it will also be necessary to include short-term green
manure crops and legumes and introduce plant diversity.

Regulation (EU) 2020/427 + Regulation (EU)2021/716

Sprouted seeds (including sprouts, shoots and cress), as
an exception to the soil link rule since they are only
moistened in water, must be produced from organic
seeds. Please note that organic and non-organic
production for the same variety will be forbidden.




ANIMAL
HUSBANDR




#4 - HERBIVORES

Point 1.7.5 Annex Il Part Il of Regulation
(EU) 2018/848

Only farms with fewer than 50 adult
animals are now eligible to derogation
regarding tethering of cattle.

It will no longer be possible to carry out
the final fattening phase of adult cattle for
meat production exclusively indoors.

Point 1.6.10 Annex Il Part Il of Regulation
(EU) 2018/848

As today, the animals will have to access to
the outdoors as soon as conditions permit
it. It has been specified yet that the
enclosures may not be built on wet or
marshy ground.

Point 1.6.2 Annex Il Part Il of Regulation
(EU) 2018/848

Even if buildings still are not compulsory,
when weather conditions allow animals to
live outdoors all year round, the animals
will now need to have access to shelters or
shaded areas to protect themselves from
bad weather.

Regulation (EU) 2018/848 Annex Il part Il
point 1.3.4.1

There is no longer a40% limit on the
purchase of non-nuliparous animals in this
case.



#4 - HERBIVORES

NUTRITION

Point 1.9.1.1 Annex Il Part Il of Regulation (EU) 2018/848

The proportion of feed coming from the farm itself or

, if not
possible, produced in regional cooperation remains at 60%
initially, but will increase to 70% as from 1 January 2024.

Point 1.4.1.gAnnex Il Part Il of Regulation (EU) 2018/848

If animal feeding with matemal milk is not possible, the
organic milk replacer must be 100% organic (i.e. must not
contain synthetic chemical components authorized as
additives, or components of plant origin, including orga nic
components, before weaning).

Point 1.4.3 Annex |l Partll of Regulation (EU)
2018848

Maximum of 25%
of 2nd year conversion feed (C2) not coming from the
own farm (30% so far).

Maximum of 25% of accumulated 2nd vyear in-
conversion feed from outside the farm and 1st year self-
produced in-conversion feed (perennial forage, protein
crops) (30% so far).

Feed from the own farm in the second year of
conversion may always make up 100% of the ration.




#5 - PORK

NUTRITION

POINT 1.9.3.1 ANNEX Il PART Il OF THE Regulation (EU)
2018848

The proportion of food coming from the own farm or, i this
is not possible, produced in regional cooperation, is
increased to 30% (20% so far).

POINT 1.4.3.1 ANNEX Il PART Il OF Regulation (EU)
2018/848 »

Maximum of 25% of 2nd year conversion feed (C2) not
coming from the farm (30% so far).

Maximum of 25% of accumulated 2nd year in- conversion
feed from outside the farm and 1st year self- produced in-
conversion feed (C1) (perennial forage, protein crops) (30%
so far).

The share of 1st year self-produced in-conversion feed (C1) still is
maintainedat 20%.

Point 1.4.1 Annex Il Part Il of Regulation (EU) 2018/848

If animal feeding with matemal milk is not possible, the organic milk
replacer must be “100% milk”. It must not contain synthetic
chemical components authorized as additives, or components of
plant origin, including organic components, before weaning.

1.9.3.1.C Annex |l Part Il of Regulation (EU) 2018/848

It will still be possible to use non-organic protein feeds up to a
maximum of 5% in the ration per 12- month period, provided that
there is no organic protein feed available, and that it is prepared
without chemical solvents as it is today. On the other hand, they
must be intended only for piglets of 35 kg maximum. The possibility
to use non- organic protein feed should end on 31 December
2026, after a review by the European Commission in 2026.




#5 - PORK

ANIMALWELFARE

Point 1.6.10 Annex Il Part Il of Regulation
(EU) 2018/848

As today, the animals will have to access to the
outdoors as soon as conditions permit. It has
been specified yet that the pens may not be
built on wet or marshy ground.

Regulation (EU) 2020/464 - Article 11

At least half of the minimum surface area of
indoor and outdoor spaces shall be hard
surface (without grating or grid).

Regulation (EU) 2018/848 Annex Il part Il point 1.7

Tooth trimming is no longer allowed.

Regulation (EU) 2018/848 Annex Il part Il point 1.9.3.2.d

Sows must be kept in groups.

Regulation (EU) 2018/848 - Annex Il part Il - point 1.9.3.2.d)

At the end of pregnancy and during lactation, sows may be
isolated. However, they must be able to move freely in their
pen. If their movement must be restricted, it must not

exceed ashort period.

Regulation (EU) 2018/848 - Annex Il part Il - point
1932¢)

A few days before farrowing, straw or any other natural
material is made available to the sows for the construction

of nests.

Point 1.6.2 Annex |l Part Il of Regulation (EU)
2018/848

Even if buildings still are not compulsory, when
weather conditions allow animals to live
outdoors all year round, the animals will now
need to have access to shelters or shaded
areas to protect themselves from bad weather.




#5 - PORK

DEROGATIONS

Regulation (EU) 2018/848 Annex Il part Il point
1.3.4.1

There is no longer a40% limit on the purchase of
non-nuliparous animals in this case.

Regulation (EU) 2020/2146 - Article 3 point 4

It will be possible to derogate from the rules on
maximum stocking density in buildings and the
minimum areas of indoor and outdoor spaces in
case of disaster situations, such as earthquakes or
floods destroying pastures or buildings.

Regulation (EU) 2018/848 Annex Il part Il point 1.3.4.4

All requests for purchases of non-organic animals are
subject to derogation after consultation of the database
set up by the competent authority in EU, or by other
relevant authority in third countries.

The animals must not exceed 35 kg.




#6 - POULTRY

NON ORGANIC ANIMALS

POINT 1.3.4.30F ANNEX Il PART Il
AND ARTICLE 53.1 of Regulation (EU)
2018/848

It will still be possible to purchase non-
organic chicks under 3 days old for the
creation and renewal of the flock, but this
derogation should end on 31 December
2036.

Non-
organic pullets under 18 weeks of age, only
complying with the feeding and

ANIMAL PRODUCTION

POINT 1.9.42 ANNEX Il PART Il of Regulation (EU) 2018/848

The proportion of food coming from the farm itself or,

not possible, produced
cooperation, is increased to 30% (20% so far).

POINT 1.4.3.1 ANNEX Il PART Il of Regulation (EU) 2018/848

prophylaxis rules of organic farming
(Article 42.b of Regulation (EC) 889/2008),
may no longer be used. The rearing of
pullets over 3 days old must therefore
comply with the organic specifications and
in particular the housing conditions and
indoor and outdoor densities.

if this is
regional

Maximum of 25% of 2nd year conversion feed (C2) not coming
from the farm (30% currently).

Maximum of 25% of accumulated 2nd year in- conversion feed from
outside the fairm and 1st year self-produced in-conversion feed
(perennial forage, protein crops) (30% so far).

Self-produced feed in the second year of conversion may always
make up 100% of the ration.




#6 - POULTRY

NUTRITION

1.9.4.2.C.IANNEX I PART Il AND ARTICLE 53.4 of Regulation (EU) 2018/848

It will still be possible to use non-organic protein feeds up to a maximum of 5% in the ration
per 12-month period, provided that there is no organic protein feed available, and that it is
prepared without chemical solvents (same as so far). On the other hand, they must be
intended only for young poultry. The possibility to use non- organic protein feed should end
on 31 December 2026, after areview by the European Commission in 2026.

POINT 1.9.44.|ANNEX Il PART Il of Regulation (EU) 2018/848

When feedis no longer naturally available in the open air (snow, aridity...), roughage must be
brought to the animals.

HOUSES

ARTICLE 15.5AND ANNEX | PART IV of Regulation
(EU) 2020/464

This type of accommodation should be available not
only for layers, but also for all poultry from an early age
except ducks and geese. The dimensions are laid down
in Regulation (EU) 2020/464.

ANNEX Il PART Il POINT 1.6.10 of Regulation (EU)
2018/848




#6 - POULTRY

HOUSES

ARTICLE 15.4 of Regulation (EU) 2020/464

Multi-tiered systems may only be used for Gallus gallus species, with the exception of poultry for fattening: i.e.
for breeding Gallus gallus, laying hens, pullets for future egg production, future breeding pullets and male
chickens of laying breeds.

There must be no more than 3 levels, including the ground, and access to the different levels and outdoor areas
must be easily possible for all birds.

ANNEX | PART IV of Regulation (EU) 2020/464

Minor changes for minimum surfaces per bird in houses and on outdoor areas:

Addition of categories of poultry: male pullets and chickens of laying breeds, breeding hens and chickens, capons
and poulards

Fattening poultry: the number of animals per m? will no longer be considered as today for the minimum stocking
density, but only the live weight per m? (21 kg /m?).

Mobile poultry houses: minimum density of 30 kg live weight/m?instead of 16 birds/m? (for houses of less than
150 m2).

Regulation (EU) 2020/464 - Article 15.1.cand e and
Annex | Part [V

No obstacle must prevent access to pop-holes,
moreover, for pop-holes at height, a ramp must be
provided

Calculation for the dimensions of the pop-holes leading
to the outside will now be made in relation to the
minimum surface area of the building

POINT 1.9.4.4.EOF PART Il ANNEX Il of Regulati
on (EU) 2018/848

Poultry should have continuous daytime open-air access
from as early an age as practically possible. A definition
of «early age» is currently under consideration.




#6 - POULTRY

Points 1.9.4.3 and 1.7.8 Annex Il Part Il of Regulation (EU)
2018/848

It is clearly stated that plucking of live poultry is prohibited.

The beak can still be trimmed by way of derogation if it is
done during the first three days of life.

POINT 1.7.5.BANNEX Il PART | of Regulation (EU) 2018/848

It will still be possible to convert land in just one year, but the new regulation no longer provides for
conversion in 6 months.

POINT 1.6.2 ANNEX Il PART Il of Regulation (EU)2018/848

As is already the case at present, poultry houses will not be compulsory if weather conditions
allow, but the animals will then need to have access to shelters or shadyplaces.

ARTICLE 16 of Regulation (EU) 2020/464
Outdoor areas must be provided with awide variety of plants, trees and shrubs distributed throughout
the area to allow for abalanced use of all the space available to the birds.

The open-air area should not extend beyond 150 m from the nearest entry/exit pop-hole. An
extension of up to 350 m will be acceptable if the space has enough shelters from weather and
predators, distributed at regular intervals (minimum 4 shelters/ha).

For geese, the presence of grass is necessary to satisfy their needs to eat grass.

Waterfowl shall have access to water to dip their head therein to clean their plumage under all
circumstances (including in houses if they are temporarily confined). - Point 1.9.4.4.k Part ||
Annex Il of Regulation (EU) 2018/848



#6 - POULTRY

VERANDAS

Point 1.6.5 Annex |l Part Il Regulation (EU)
2018/848.

The surface of the veranda is not take n
into account in the

calculation of stocking densities and mi
nimum indoor areas, unless the space
meets the criteria for indoor rearing: the
space in question is

accessible 24 hours aday, meets the a
nimal welfare conditions and is covered
and insulated in such away as to pro vide
conditions different from the

Article 15.2.b of Regulation (EU) 2020/464
The pop-holes giving access to the veranda have
the following length:

- Between the poultry house and the veranda: 2
m for 100m2 minimum surface of the indoor
area.

- Between the veranda and the outside: 4m per
100 m?2 minimum surface of the indoor area.

outdoor climate - Article 15.2.c
of Regulation (EU) 2020/464.

For fattening poultry, the surface of
the veranda is not to be considered in the
total usable surface of the poultry

houses (1600 m2 maximum) - Article

15.2.d of R(EU) 2020/464. i

= An additional, roofed, non-insulated
outdoor part, usually equipped with a
fence or screen on its longest side, where
the conditions are those of the outdoor
climate. Lighting is natural and, if
necessary, artificial, and the floor is
covered with litter.

(Regulation (EU) 2018/848)




#/7 - BEEKEEPING

ANNEX | to Regulation (EU)2018/848

Beeswax was
previously not eligble to certification
because it was not regarded as an agricultural
product; beeswax is now included in the scope
of the new
regulation and becomes an organic product
fully eligible to certification. In addition to the
current attestation «suitable for organic
farming», it will therefore be possible to issue a
certificate and certificates of ins

pection (COI) for organic wax. However, as
long as operators are certified to an equivalent
CBOS, the certification and export of organic
wax is not possible.

Point 1.9.6.2 Part Il Annex Il to Regulation (EU) 2018/848
amended by Reg.(EU) 2020/427 and Reg.(EU) 2020/2146

Where the survival of colonies is threatened due to a
situation recognized as a disaster, it will be possible to feed
them with organic pollen in addition to the organic honey,
sugar or sugar syrup already provided for under previous

regulations.

Regulation (EU) 2020/2146

The possibility, for pollination purposes, of moving organic
hives to non-conforming areas will now only be granted by
derogation in the event of disasters that drastically reduce
the sources of nectar and pollen and threaten the survival of

the colony (earthquakes, fires, etc.)

POINT 1342 PART Il ANNEX Il to
Regulation (EU) 2018/848

There will be an increase in the maximum
authorised threshold with the new regulation:

it will
be possible to renew one’s apiaries up to 20%
per  year with  non-

organic queens and swarms (only 10% so far),
under the same conditions as today. In any
case, each year a swarm or queen may be
replaced by a non-organic swarm or queen.




— for all types of animal husbandry

DEROGATIONS INTHE EVENT OF DISASTERS

Article 22 of Regulation (EU) 2018/848 and Regulation (EU) 2020/2146

As currently applied, by way of derogation, it will be possible to use non-organic animals or
non-organic feed if a disaster situation is recognized: adverse climatic event, animal diseases,
environmental incident, natural disaster, or any other catastrophicevent.

New possibilities of derogation are offered: stocking density in buildings and the minimum
areas for indoor and outdoor spaces (earthquakes or floods).

In case of loss of feed production (extreme weather events), using non-organic feed by way
of derogation, is still possible, but: the percentage of dry matter consisting of roughage,
fresh, dried or silage fodder, in the daily ration may be reduced, provided that the nutritional
needs of the animalare met.







#38 — GENERAL CHANGES

ARTICLE 9(7) of Regulation (EU) 2018/848

It is still possible to produce organic and
non-organic  products simultaneously for
algae and aquaculture animals.

These may be the same species, if there is a
clear and effective separation between the
production sites or units.

Article 25 of Regulation (EC) 889/2008
concerning the authorization to be requested
from the Competent Authority in the case of
simultaneous production of aquaculture animals is
now deleted.

POINT 1.40F ANNEX II, PART Ill of
Regulation (EU) 2018/848

The destruction of mangroves is prohibited
for any aquaculture production (algae, fish,
molluscs, crustaceans etc.).

ANNEX Il of Regulation (EU) 2021/1165

Nutrients of plant and mineral origin in
Annex |l of Regulation (EU) 2021/1165 may
be used for land-based installations.

ARTICLE 32(2) of Regulation (EU) 2018/848

The EU/non-EU origin of the raw materials listed under
the reference to the Control Body code when the
Euroleaf logo is used can be shown as "Aquaculture”
instead of "Agriculture” (the threshold for disregarding
origin is increased to 5% from the previous 2%)



#9 —ALGAE

SEEDS

ARTICLE 26 of Regulation (EU) 2018/848
Regular collection of young seaweed
from the wild should still be carried out in
order to maintain and develop the
diversity of cultured stocks in closed
facilities.

FOULING

In European Union, a database will list the
organic Plant Breeding Material (seeds)
available in the Member States.

This database will not apply in Third
Countries and will be replaced by a system
of attestation of unavailability.

Restrictions regarding fouling removal in algae production has been removed in

new EU regulation.

ALGAE PROCESSING

POINT 110 OF ANNEX
Regulation (EU) 2018/848

Specificities on seaweed processing (Article
29(a) of R(EC) 889/2008) has been removed in

new EU regulation.

Common foodstuffs rules
algae/seaweed processing

Il, PART

apply for

I of




#9 — ALGAE

From 1 January 2022, organic seaweed production and harvesting areas must
comply with at least one of the following two criteria :

Have a high ecological

status,

corresponding to very

good

ecological status, according
to the2000/60 EC Directive.

(EU Directive will not goply directly in
Third Countries (TC), however the
taget values desaibed in this

Directiveare vdlid).

Be of equivalent quality to

the A

or B dassified area of

Regulation (EU) 201
article 53 and 54

(EU regulation will not apply - directly

9/627

in Third Countries (TC), however the

taget values desaribed

in this

The certification will be based on the ecological
status of the water body transmitted every 6 years
as part of the official reporting to the European
Commission.

The collection or cultivation area must not be close
to a source of contamination, or have an
unfavourable situation with regard to potential risks
of contamination.

For edible seaweed:

if a classification under Regulation (EU) 2019/627
has been made for the area concemed, it must be
classified A or B for at least one group of
molluscs  (burrowing bivalves, non-burrowing
bivalves); refused for groups classified C or D;

The sanitary classification is verified on the
basis of the prefectoral decrees of the
production zones.

-if the area has not been the subject of such a
classification, the operator must implement a
voluntary procedure of the same type as that leading
to the classification, based on the methodologies



#10 -FISH

POINT 3.1.2.OF ANNEXII, PART IIl of Regulation (EU) 2018/848

For breeding purposes, wild caught or non-organic aquatic animals may be introduced into a
holding only in duly justified situations :

» Where no organic breeds are available;

» Or where new genetic stock for breeding is introduced into the production unit
after authorization by the control body, for the purpose of improving the quality of
the genetic stock.

These animals will have to undergo a 3-month conversion period before they can be
used as breeding stock (no organic valuation of the fish).

For animals listed in the IUCN Red List of Threatened Species, permission to use wild-
caught specimens may only be granted in the context of conservation programs recognized
by the competent public authority responsible for the conservation effort.

POINT 3.1.2.OF ANNEXII, PART Ill of Regulation (EU) 2018/848

Control Bodies or Control Authorities may allow the introduction for fattening purposes
into an organic production unit of up to 50 % of non-organic juveniles of species which
have not been organically reared in either the Union or the territory of the country in which
the holding is located.

Non-organic juveniles must then be subject to organic farming rules at least the last
2/3 of their production cycle.

These derogations may be granted for a maximum period of two years and are not
renewable.

There are no longer any restrictions on the taking of eels/scallops in the wild for
breeding purposes (deletion of Art. 25.4b of 889/2008).

In regard to the taking of wild fry and crustacean larvae in extensive aquaculture
(Point 3.1.2.1.e)ii) of the 2018/848), there is no longer a requirement for dykes or banks to
close off the taking areas (Art 25.4c 889/2008).



#10 -FISH

ANIMAL PURCHASE

ARTICLE 26 of Regulation (EU) 2018/848

All requests for the purchase of non-organic
juveniles will be subject to derogation after
verification by the control body of an unavailability
attestation.

[ ¥

JUVENILES PRODUCTION

ANNEX I, PART lIl, POINT 3.1.2.3 of Regulation (EU)
2018/848, amended by Regulation (EU) 2020/427

For larval rearing of marine fish species, rearing systems
meeting the following criteria may be used:

» The initial stocking density is less than 20 eggs or
larvae per litre;

» The larval rearing tank has a minimum volume of
20 m3;

» The larvae feed on natural plankton growing in
the tank (possible addition of externally produced
phytoplankton and zooplankton)

AQUACULETURE



#10 -FISH

ANIMAL FEED

ANNEX I, PART Ill, POINT 3.1.3.3 of Regulation (EU) 2018/848, amended by Regulation (EU)
2021/716 and Regulation (EU) 2021/1165 ANNEX A.2.

FATTENING PHASE AND EARLY STAGE OF LIFE CYCLE IN HATCHERIES

Organic and non-organic (in case organic is not available) cholesterol may be used to
supplement the diets of penaeid shrimps and freshwater prawns (Macrobrachium spp.), in
order to cover their quantitative dietary requirements.

CARNIVOROUS AQUACULTURE ANIMALS

There is no longer a limit on the percentage of non-organic feed of plant origin
(compared toa maximum of 60% under R(EC) 889/2008).

CRUSTACEANS AND MOLLUSCS

Are included in the categories of organic aquaculture oils and trimmings allowed in feed for
carnivorous aquaculture animals.

PRODUCTION FACILITY

FOULING
ANNEX II, PART Il POINT 3.1.4.1.eof Reg. (EU)2018/848

Organic fouling shall be removed by physical means
and discharged into the sea at a safe distance from the
aquaculture facilities for fish, shellfish and molluscs.

LAND-BASED AQUACULTURE FARMS

ANNEX II, PART Ill, POINT 3.1.5.5.b of Reg. (EU)2018/848

At least 10% of the perimeter area of the farm (water/land
interface) is natural vegetation (so far 5%).

LIGHTING

ANNEX II, PART Ill, POINT 3.1.6.3.b of Reg. (EU)2018/848

The accumulation of daylight and artificial lighting is
limited to 14 hours per day (so far 16 hours) except, if
necessary, for reproduction purposes.

AQUACULETURE



#10 -FISH

VETERINARY TREATMENTS

ANNEX I, PART Ill, POINT 3.1.4.2.eof Regulation (EU) 2018/848
The number of treatments is limited :

Maximum of 2 treatments per year or 1 treatment per year when the production cycle is less
than 18 months.

Maximum of 2 treatments per year or 1 treatment per year when the production cycle is less
than 12 months.

Maximum of 4 treatments in total, regardless of the length of the production cycle of the
species.

MOLLUSCS SPECIFICITIES

ANNEX Il, PART Ill, POINT 3.2.1.dof Reg. (EU)2018/848

The use of wild seeds may be collected after
authorization by the Control body.

ANNEX II, PART Ill, POINT 3.2.3. of Reg. (EU)2018/848

The farming of molluscs on the flat and on the ground is
possible if it does not have a significant impact on the
environment at the collection and production sites.

» A study and report setting out the evidence of
minimal environmental impact shall be attached
to the sustainable management plan and returned
to the control authority or control body before the start
of the activities.




#10 — FISH

ANNEX II, PART Ill, POINT 3.1.3.2 of Regulation (EU) 2018/848

Over the entire production cycle (= for catchment, the start of the production cycle is the
date of harvesting of the collectors), shellfish growing areas must comply with at least
one of the following three criteria:

Have avery good ecological status, according to the 2000/60 EC Directive

(EU Directive willnot apply in Third Countries, however the target values desaribediin  this
Directiveare vdiid).

Have aGood environmental status as defined by Directive 2008/56/EC

(EU Regulationwillnot gpply in Third Counttries, however the target values described in this
Regulationarevatid).

Have equivalent quality to the corresponding classification zones defined in the
implementing acts adopted by the Commission in accordance with Article
18(8) of Regulation (EU) 2017/Art 53 of the EU Regulation 2019/627. (=
according to 834/2007 we could have zones in classification A or B.
From 1/1/2022, according to 2018/848, only A zones can be used)

(EU Regulationwillnot gpply in Third Countries, however the target valuesdescribed
inthisRegulationarevdtia).
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#11 -COMPOSITION RULES

USE OF NON-ORGANIC AGRICULTURAL INGREDIENTS

-
b |

=

Regulation (EU) 2021/1165 article 7
Regulation (EU) 2021/1165 Annex V partB

The list of non-organic products that can be
used as ingredients in processed organic foods
without arequest for aderogation hasbeen
revised and greatly reduced (compare
Appendix V,Part B).

Non-organic agricultural ingredients of Annex
IX of 889/2008 can continue to be used until

31 December 2023. Processed organic
foodstuffs that have been produced before
January 1, 2024 with these non-organic
agricultural ingredients can be placed on the
market after this date until stocks are
exhausted.

USE OF ADDITIVES, PROCESSING AIDS

Regulation (EU) 2021/1165 article 6
Regulation (EU) 2021/1165 - AnnexV part A

Authorised products and substances for use in the
production of processed organic food and of yeast
used as food or feed are listed in Annex V, Part A, of
the EU Regulation 2021/1165.

Several of these products and substances can be
used only from organic production, such as lecithins
and guar gum.

It is recalled that their use must be consistent with
the Regulation (EC) No 1333/2008 on food
additives.



#12 — SPECIFICCASES

PROCESSING

USE OF FLAVOURINGS “NATURAL

FLAVOURING OF X”

Flavorings are now considered as agricultural
ingredients.

Authorized flavorings are now to be considered when
calculating the percentage of organic agricultural ingredients
in the finished product, which was not the case previously.

Only substances classified as “Natural Flavoring of X”*
(organic or not) may be authorized.

The “natural flavorings of X with other natural flavorings”
and the “natural flavorings” (without flavoring specification)
will no longer be usable.

Regulation (EU)
and 2.2.2.b: Rules for the use of flavorings

_ the certification of organic

The flavouring

component Minimum 95% organic
Natural flavouring
substance and/or Maximum 5% NON-organic
7 ﬂavoum?g without derogation
preparation

Minimum 95% organic
agricultural ingredients

. Organic agricultural additives (with*)
Carriers listed in Annex V Part A of Regulation

Non-flavouring (EU) 2021/1165
ingrediientsof the

flavouringand additives | )\ aximum 5% NON-organic
Non-organic ingredients listed in Annex
V Part B of Regulation (EU) 2021/1165
until 1.1.2024 or with derogation
Non-organic additives (with*) listed in
Annex V Part A of Regulation (EU)
2021/1165




#12 — SPECIFICCASES

YEAST PRODUCTION

Regulation (EU) 2018/848 - Annex Il Part
Vil

For the production of organic yeast, only
organically produced substrates can be
used.

The authorized processing aids will be the

same as at present (Regulation (EU)
2021/1165 Annex V Part A), however until
December 31, 2024, the addition of extract
or autolysate of non-organic yeast up to
5% remains authorized in the substrate in

case of unavailability in organic production.

SALT PRODUCTION

Regulation (EU) 2018/848 - Annex 1

Sea salt and rock salt for food and feed are
included in the scope of the new organic
regulation. However, the rules of production
have not yet been defined.

Non-organic salt will remain usable in organic
food and there will be no need for proof of
non-availability. Salt is also not taken into
account in the calculation of the organic
percentage of the finished product.




#13 -PROCESSING METHODS

Regulation (EU) 2020/464 considering 7 and Article 23.2

lon exchange resin and adsorption techniques are allowed for the following
baby foods:

-infant formulae, follow-on formulae, processed cereal-based foods and baby
foods referred to in Article 1(1), (a) and (b) of Regulation (EU) No 609/2013

- products covered by Directive 2006/125/EC

The certification of foodstuffs Regulation (EU) 2018/848 - Annex Il
containing or consisting of engineered point 2.2
nanomaterials* is prohibited.

It is now specified that the transport
of bulk goods (except feed) is carried
: : : out only between two controlled
= intentionally produced material of ! .
order of 100 nm or less or composed of operators and must include only

parts of the order of 100 nm or less organic products OR only in-
Regulation (EU) 2015/2283 art. 3, § 2, conversion products.
point f

A list of authorized products for cleaning and

disinfection of processing and storage facilities is

planned (EU Regulation 2021/1165 article 5.3.). 7
This is Annex IV part C of this regulation. This

annex is currently empty. Pending the inclusion

of products on this list, the products currently

authorized remain (EU Regulation 2021/1165 »
Article 5.4.). \







#14 -COMPULSORY INDICATIONS

NO MAJORCHANGE

The compulsory indications remain
unchanged: organic production logo of the
European Union (green leaf), code of the
control body, origin of the product, etc.

PLACE OF ORIGIN

ARTICLE 32 of Regulation (EU) 2018/848

No origin needs to be mentioned for
ingredients present in small quantities: as
of now, ingredients that make up less than
5% of the total quantity do not have to be
declared (2% under the previous
regulation).

PRODUCTS INCONVERSION

ARTICLE 30.3 of Regulation (EU) 2018/848

With the new regulation, the label of some
products exported to the European Union can
now include the words "in conversion” after 12
months of conversion: plant reproductive
materials and products containing a single plant
ingredient of agricultural origin: for example, wine
made with in-conversion grapes, if they are the
unique plant ingredient of agricultural origin.

REFERENCETO ORGANIC IN A NAME

ARTICLE 30.2 of Regulation (EU) 2018/848

As with brand names, if your company name
refers to organic farming, you will not be able to
put that name on the label of conventional
products if you produce some.

Certified by MA-BIO-154

LABELLING






#15 - CHANGES INTRADE RULE
COUNTRIES

TRADE RULES ARECHANGING

The European Commission is planning some changes regarding the Certificate of
Inspection (COI) on TRACES, which apply as early as 1st January 2022. Other
changes on the issuance of the COI will be applicable once your products are
certified according to Regulation (EU) 2018/848 (latest by 31 December 2024).

Equivalent CB organic standard
(CBOS)

SOME CHANGES
RELATEDTO COlI
ISSUANCE

Entry into force Maximum

TRANSITION PERIOD

Currently, the CBOS are recognized by the
European Commission as “equivalent to the
European Regulation”. Thanks to this recognition,
your CBOS certification allows you to export your
products to the European Union until 31/12/2024 at
the latest.

This “equivalence regime” will disappear with the
new regulation, and certification according to
the new regulation will be mandatory.
Certification bodies will grant a certification “in
compliance with Regulation (EU) 2018/848” so that
you may continue to export your products to the
European Union.

e
~,
|

WITH

THIRD



#16 — CERTIFICATE OF INSPECTION

Annex | of Regulation (EU) 2021/2306

= New box identifying traders, registration on TRACES

= New box indicating the estimated time of arrival in the EU

= Product category to be mentioned

= Commercial documents must be uploaded on TRACES

= Possibility to clear part of the consignment as organic through customs

=> It will be possible to still be CBOS certified while using this updated C Ol template.

» Consistency of exported quantities
» Traceability of products and ingredients

Regulation (EU) 2021/1698

= Detailed "Travel Plan" between the exporter and the EU point of entry for bulk
products.
= Physical check by the certifier before export, based upon arisk assessment
= For products considered as ‘high risk’ by the Commission:
» Systematic physical audit and sampling by the Control Body before export
» The same procedure applies at the arrival of concerned products in the EU by the
competent authorities.

* Products in 2nd and 3rd year of conversion (Article 45.1 of Regulation (EU) 2018/848).

» New products included in the scope of the new regulations (see chapter: New products
eligible to certification)



#17 - SPECIFIC CASE OFUNITED "KINGDOM

BREXIT

Since 1 February 2020 the United
Kingdom is no longer a member of
the European Union. Your current
certification will still be recognized
for the export to the UK, as well as
the certification of  products
according to the new Regulation (EU)
2018/848.

IMPACTS ON EXPORT

The COI is no longer issued on TRACES,

a paper GB COIl, hand signed by the
Control Body before exporting the
products is issued instead.

A trade agreement was signed at the end
of 2020 between the EU and the UK,
guaranteeing mutual recognition of their
respective organic regulations. With the
implementation of the new EU regulation,
it would be renegotiated by December
2023.
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#18 — ELIGIBILITYCRITERIA

ARTICLE 36.1 of Regulation (EU) 2018/848

A Group of Operators may only be composed of members who are either
farmers or operators that produce algae or aquaculture animals, and
who in addition may be engaged in processing, preparation or placing on the
market of food or feed.The following criteria need to be fulfilled:

-Individual certification

cost OR -Annual Organic Turnover < 25

Standard output of 000€ OR

organic production - Standard Output of Organic Production <
- Represents more than2 % ofeach 15 000 € peryear
member’s turnover

Members who have each holdings of maximum:
- 5 hectares,
- 0,5 hectares, in the case of greenhouses, or
- 15 hectares, exclusively in the case of permanent grassland

ARTICLE 36.1 of REgulation (EU) 2018/848

Group of operators shall be composed of members
who

are established in aMember State or aThird
Country;

whose production activities take place in
geographical proximity;

operate a joint marketing system;
have established asystem for internal controls;

form alegal entity as a group.




#18 — ELIGIBILITYCRITERIA

MAXIMUM GROUPSIZE

ARTICLE 4 of Regulation (EU) 2021/279

The maximum size of agroup of operators
shall be 2 000 members.

ARTICLE 10.1 of Regulation (EU) 2021/279



#19— INTERNALCONTROL RULES

INTERNAL CONTROL
SYSTEM (ICS)

ARTICLE 36.1 of Regulation (EU) 2018/848and
1.b of Regulation (EU) 2021/715

Internal  Control System (ICS) shall include
procedures on:

Registration of members;

Internal  inspections  (inspection  records,
measures in case of non-compliance, etc.);

Approval for new members;
Training of ICS staff and members;
Internal traceability.

© Ecocert SA

ICS MANAGER

ARTICLE 36.1 of Regulation (EU) 2018/848 and 1.c of
Regulation (EU) 2021/715

Internal Control System (ICS) manager shall :

Verify each member’s eligibility and keep the updated list of
members;

Ensure there is awritten agreement between each
member and the group;

Be the liaison betweem members and competent
authorities (e.g. in case of derogations);

Develop ICS procedures and records;
Check conflict of interest issues with internal inspectors;

Ensure ICS inspectors are well trained and qualified.

© Ecocert SA



#19— INTERNALCONTROL RULES

INTERNAL INSPECTOR

ARTICLE 36 ¢ Regulation (EU)

A f
2018/8 and 1.c of Regulation (EU)
IcS4Bternal inspector shall :

2081 /7 . . )
1a5rry out intemal inspections;
Draft internal inspection reports;

Submit written and signed statement on
conflict of interest;

A e

Participate in trainings. | m A‘w ;‘@',

DOCUMENTSAND RECORDS

ARTICLE 5 of Regulation (EU) 2021/279
Group of operators and ICS staff shall keep the following documents and records:

List of members

Signed membership agreements and contracts

Intemal inspections reports signed by inspectors and members
Measures taken in case of non-compliance

Training followed by inspectors and members

Traceability records

Appointment of ICS manager and inspectors



#20— EXTERNAL CONTROL RULES

NUMBER OF EXTERNAL
CONTROLS

ARTICLE 38.4 of Regulation (EU) 2018/848 and 7
of Regulation (EU) 2021/279

The following rules on minimum percentages
apply for groups of operators :

Minimum 5% of the members of agroup, but
no less than 10 members, shall be subject to re-
inspection each year.

Minimum 2% of the members of a
group shall be subject to sampling each year.

Minimum 10% of controls of groups of
operators shall be carried out without prior
notice each year.

GROUP OF OPERATORS
CERTIFICATE

ARTICLE 35 of Regulation (EU) 2018/848

A group of operators shall not be entitled to obtain a
certificate from more than one control body in relation
to activities carried out in the same Third Country
regarding the same category of products, including cases
in which that operator or group of operators operates
at different stages of production, preparation and
distribution.

Members of a group of operators shall not be entitled to
obtain an individual certificate for any of the activities
covered by the certification of the group of operators to
which they belong.

ORGANIC GROWER GROUPS






MAIN CHANGES

. With the new regulation, the EU enlarged the scope of products to be certified organic:
v'bool (not carded or combed);

v cotton (not carded or combed);

v'silkworm cocoons;

v’raw and untreated hides;

v all essential oils, even if not intended for human consumption;
v'natural corks stoppers not agglomerated and without binder;
v'beeswax;

v'sea or mine salt;

v'gums and natural resins.

. i rondiict catacnnswill ha roaniiired ifi ificati
body Products belonging to the same P e e h e on 5018 /848).'(0 be certified by the same certification

* The derogation for conducting parallel production on perennial crops (same varieties or
different but not easily distinguishable) in case of 5-year conversion plan has been changed :
conversion will have to start not later than year 2 (before: no later than year 5).

* No derogation for the use of conventional treated PRM.

* Parallel %roducti%ﬁ of sprouted seeds (organic and non-organic management in the same unit)
can not be carried out.

* Crop rotation must include leguminous crops as a main or cover crop, as well as other green
manure crops.



MAIN CHANGES

ANIMAL PRODUCTION

= Herbivores: including the end of
fattening in buildings and the possibility
of requesting a derogation for cattle
tethering in farms with less than 50
adults

= Pigs and poultry: including the end of the
5% protein feed for adults and new
requirements for livestock buildings

w Rabbits: production rules set at the
European level that replace the national
rules

FISHAND ALGAE

w New list of nutrients usable for land-based
installations in Regulation (EU) 2021/1165 Annex ||

& Water-qualitycriteria“: High ecological status
Regarding fish only:

= Number of treatments : 4 max in total for all species
(other conditions may apply)

= The accumulation of daylight and artificial lighting is
limited to 14 hours per day

w Changes regarding animal origin/purchase (larval
rearing conditions, conditions for non-organic animals
introduction, etc.)

= Changes regarding feed (organic and nonorganic
cholesterol, crustaceans and molluscs in carnivorous
animals' feed, etc.)




MAJOR CHANGES

PROCESSING

= The use of flavours reduced to only
natural flavours of X (X defined in the
processing sheet #12)

® The ban on manufactured nanomaterials

= Parallel production of sprouted seeds
(organic and non-organic management in
the same unit) can no longer be carried
out.

w  Group of operators shall be composed of members
who are farmers or operators that produce algae
or aquaculture animals; they have to fulfill certain
criteria in regard to size, turnover and certification
costs.

®  The maximum size of agroup of operators shall
not exceed 2 000 members.

« Minimum 10% of all official (external) controls of
groups of operators shall be carried out without
prior notice each year. Minimum 2% of the
members of a group shall be subject to sampling
each year. Minimum 5% of the members of a group,
but no less than 10 members, shall be subject to re-
inspection each year.




Subsistence Farming

Subsistence farming, form of farming in which nearly all of the crops or
livestock raised are used to maintain the farmer and the farmer’ s
family, leaving little, if any, surplus for sale or trade. Preindustrial
agricultural peoples throughout the world have traditionally practiced
subsistence farming. Some of these peoples moved from site to site as
they exhausted the soil at each location. As urban centres grew,
agricultural production became more specialized and commercial farming
developed, with farmers producing a sizable surplus of certain crops,
which they traded for manufactured goods or sold for cash.

Subsistence farming persists today on a relatively wide scale in various
areas of the world, including large parts of sub—Saharan Africa.
Subsistence farms usually consist of no more than a few acres, and farm
technology tends to be primitive and of low yield.



Biodynamik und Demeter

* Regelungen gleich wie bei der Biolandwirtschaft
* Unterscheidungsmerkmale

— Hofkreislauf

— Arbeiten nach kosmischen Rhythmen

— Biodynamische Praparate

noonwerliges < —% [0chwertioes

— Zlchtung samenfester Sorten / Bk Kom \

Oeckstron Destiliation
— Ganzheitliches Konzept N \
Bruchkarn Schlernpe als

\ Nenenprodult

Futter fur die Tiere

it ‘___/

Quelle: http://www. thauerboeck. com/unser—beitrag—zum—klimaschutz/cradle-to—cradle-kreislauf-getreide2//



Richtlinien von Demeter

Bioanbauverband, gegriindet 1932 in Deutschland
Verwendung Demeter-Zeichen nur fur Vertragspartner
Lickenlose Uberprifung — vom Anbau bis zur Verarbeitung
Leitsatz ist Voraussetzung fur verantwortliches Handeln

Kennzeichnung ,,Demeter” rechtlich geschutzt



Qualitatssicherung von Demeter

Zweijahriger Anbau zur Anerkennung
Demeter-Qualitat wird laufend tGberpruft
Stichproben werden durchgefiihrt
Gesetzliche Bestimmungen

— Verordnung (EWG) 834/2007

— Verordnung 889/2008

Verbreitung von Demeter weltweit



Verwendete Praparate

Abstimmung mit Mondphasen und Planetenposition
Hauptmerkmal fur biodynamische Produktion
Verbindlich vorgeschrieben

Kauf der Praparate auch moglich

Ziel ist die Verstetigung der Ertrage

Begriff ,Harmonisieren”

Quelle:https://www. google. at/search?q=pr%C3%Adparatetdemeter&source=1nms&tbm=isch&sa=X&ved=0ahUKEwiQk41it5ITFAhX JyYUKHZ7sBIMQ_AUIDigB&biw=1440&bih=716#imgrc=aSLIOKGKxG_F_M:



Verwendete Praparate

,Feld- und Spritzpraparate”

* Hornmistpraparat

— Kuhhorn gefillt mit Kuhmist

— Kraftigung des Bodens

* Hornkieselpraparat

— Kuhhorn gefillt mit Bergkristall

— Wirkt auf oberirdische

Pflanzenorgane

,Dungerzusatzpraparate”
e Werden dem Stallmist oder

Kompost zugegeben

* Bsp.: Schafgaben Bluten,

Lowenzahn, Eichenrinde



Acker- und Pflanzenbau

Ausgewogene Fruchtfolgengestaltung
,Dungen heilst, den Boden verlebendigen”
Intensivierung biologische Vorgange im Boden
Schutz der Integritat der Pflanze

Transparenz bei der Zuchtung

Gentechnik ist ausnahmslos verboten



Viehhaltung

Fir das Tierwohl gelten hohe Standards

Integritat und natirliche Entwicklung soll gefordert werden
Enthornung bei Rindern nicht erlaubt

Futter wird selbst erzeugt

Tiermehle, Zusatzstoffe und Medikamente sind verboten

Produktqualitat steht an 1. Stelle



Vergleich der Anbauweisen

Erzeuger |[Konventionelle JQ"‘Q'Q
Landwirtschaft @ ——

Kriterien o Bioland
Max. Hennen keine
pro GebSUde mh"nkung 200000 120000 60000 30000
Anzahl von
erlaubten uber
Lebensmittel- 300 47 22 13
Zusatzstoffen
Schweine pro keine
Hektar Beschrénkung 14 10 10
Legehennen pro
Quadratmeter 10 6 € 4,4
Enthornung erlaubt ohne Aaubt Nicht Zuldssig im Nicht
von Rindern Betdubung e empfohlen | Ausnahmefall erlaubt

4 kei
Bio-Futter ondan | '95% 100% | 100% | 100%
Finssts ven erlaubt I nein nein
Gentet}:ﬁl;nik 5%

—




Kritik & Diskussion

Ideen ohne wissenschaftliche Forschungsweisen entwickelt
Wirkung eine Frage des Glaubens (?)

Durch Untersuchungen keine Ruckschlisse auf spezifischen

Beitrag

Keine Beweise flir positive Pflanzenentwicklung und

Qualitat



VERGLEICH DER ERTRAGE
Okologische Landwirtschaft vs. konventionelle Landwirtschaft

Comparing the yields of organic and conventional agriculture
[Seufert et al., 2012]

The crop yield gap between organic and conventional agriculture

[de Ponti et al., 2012]

Comparison of organic and conventional crop yields in Austria
[Brickler et al., 2018]




Comparing the yields of
organic and conventional agriculture

Ergebnis:

25% niedrigere Ertrige im Durchschnitt bei 6kologischer
Landwirtschaft

Ertrage variieren

— je nach Fruchtfamilie und Fruchtart

— je nach System und unterschiedliche Anwendungen

[Seufert et al., 2012]




Comparing the vields of
organic and conventional agriculture

a b
Groniyme ® All crops (316) Plantiyps O
 ——LF—71— [ Legumes (34)
| | 1
' 1 Fruits (14) HlH B Non-legumes (282)
—a A Oilseed crops (28)
HEH m Cereals (161) O O Perennials (25)
HOH | =
O Vegetables (82) Annuals (291)
T T ~ 1 I T it 1
0.4 0.6 0.8 1.0 1.2 0.4 0.6 0.8 1.0 1.2
Cc
Crop species . .
. Figure 1. Influence of different crop types, plant
A Maize (74) types and species on organic-to-conventional
yield ratios. a-c, Influence of crop type (a), plant
O—H O Barley (19) type (b) and crop species (c) on organic-to-
3 conventional yield ratios. Only those crop types
—o— : ¢ Wheat (53) and crop species that were represented by at
least ten observations and two studies are
—E— ®m Tomato (35) shown. Values are mean effect sizes with 95%
. confidence intervals. The number of observations
} | in each class is shown in parentheses. The dotted
Soybean (25) line indicates the cumulative effect size across all
' classes.
T T T 1 [Seufert et al., 2012]
0.4 0.6 0.8 1.0 1.2

Organic:conventional yield ratio



Comparing the vields of
organic and conventional agriculture

Griinde fiir die Unterschiede in den Ertragen:

* Hulsenfrichte und mehrjahrige Pflanzen vs. Nicht-
Hllsenfrichte

* Stickstoff-Bereitstellung

* pH-Wert — Phosphor

* Wissen/Erfahrungen und gute Bewirtschaftung
 Wasserbereitstellung




The crop yield gap between organic and
conventional agriculture

Ergebnis:

20% niedrigere Ertrige im Durchschnitt bei &kologischer
Landwirtschaft

Standardabweichung: 21%

“CrTudge vdrneren A3

— je nach Fruchtfamilie

— je nach Region — .




. ; Yield in % on a Yield in % on a
Product unite / crop Unite ; ;
organic farm conventional farm
Wheat t/ha 60 100
Vegetable (extensive crops) t’ha 80 100
Vegetables (intensive crops) t/ha 50 100
Potato t/ha 30-70 100
Sugar beet t/ha 80-100 100
Pasture (intensive) Energy unit/ha 60-70 100
Leguminousus, i.e. Alfalfa Energy unit’ha 80-100 100
Corn, silage corn Energy unit/ha 50-80 100

Source: Prirucnik za organsku proizvodnju za poljoprivredne proizvodace, Food and Agriculture
Organization of United Nations (FAO), Biotehnicki fakultet, Podgorica, 2011, p.104.



Average yield (bushels/acre)

Average yields (1998-2010)
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com oats

soybean
Crop

® County average
# Conventional

% Organic (3 year)
® Organic (4 year)

» Organic (2 year)




) »*
(green) manure ... services

* Biologically-based
plant protection/
natural protection
agents

Values: ecosystem services,
e.g. biodiversity,
environmental quality,
resource conservation

Transformation of ' Transformation |
natural resources of inputs
i *  Fossil-fuel-based ;
¢ inputsi.e. ;
i+ Synthetic fertilizers |
i * Synthetic plant
i protection agents '
Conventional i E
Values: yield, processing ! E
quality
» Crop rotation :
* Soil cultivation E
Organic * Organic fertilizers, i Ecosystem

& B s < o2 o
Site specific conditions: Climate, radiation, natural soil

* other than yield
fertility, pests and pathogens etc.



Conventional

Yield Soil Quality

Minimize
Energy
Use

Nutritional
Quality

Minimize
Pesticide
Residues

Biodiv-
ersity

Reduce
Worker vvai:g:ize
Exposure to Pollution
Pesticides
Employment Profitability

of Workers

Ecosystem Total Costs

Services

Organic

Yield Soil Quality

Minimize
Energy
Use

Nutritional
Quality

Minimize
Pesticide
Residues

Biodiv-
ersity

Reduce
Worker vl\\fai::?ize
Exposure to Pollution
Pesticides
Employment Profitability

of Workers

Ecosystem Total Costs

Services



Comparing the yields of

organic and conventional agriculture

e Meta-Analyse

e Kriterien festgelegt

e 66 Studien

[Seufert et al., 2012]

LETTER

Comparing the yields of organic and conventional

agriculture
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Comparison of organic and conventional crop
vields in Austria

Ergebnis:

Cerealien: 35% Hackfriichte: 27 - 49% Olsaaten: 7 -
43%

niedrigere Ertridge im Durchschnitt bei 8kologischer Landwirtschaft

Standardabweichung: 33,8 — 60%

EI Elugc VU| LA

— je nach Frucht

— je nach Region

[Briickler et al., 2018]




Biolandbau weltwelt: 30,4 Mill. ha

7.4 mio ha

12.4 mio ha

2.2 mio ha

3.1 mio ha

\f4.9 mio ha

Australia/@cegﬁia

© SOEL, Source: FiBL Survey 2008



BIO AUSTRIA

« gemeinnutziger Verein
* Eigentum der Bauern
« Jeder soll sich einbringen!
« Osterreichweit aktiv
« Heimisches Bio-Netzwerk
« den Werten verpflichtet...



Bio in Karnten knapp 12 % aller Landwirte in Kérnten sind Biobauern
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Rechtliche Grundlagen;
gelebte Praxis




There are two main types:

Family Based

Small farms

Workers made up of immediate
and sometimes extended family
members

All produce goes to the family
All the income gained goes back
into the farm

Sustainability is practiced avidly
Processes that reduce manpower,
money and taxed utilities are
used

Community Based

e Somewhat larger establishments
e Farmers gather a small

community that all live on a farm
or plot of land

Most of the produce is used by
the community, some is sold
More time to spend on perfecting
sustainable practices

Many minds bring many
oppinions to the table



e Part of subsistence farming is using the
littlest space to produce the most

e Different methods are used to acquire such a
goal

e These beds a tiered garden beds

o They utilize a hilled area that would otherwise be

difficult to farm
o Water uses gravity to travel between garden beds



Benetits of Subsistence Farms

e A sustainable source of food
e A place to practice sustainable methods of

growing, gathering foods and using natural
resources

e Good for the soil and local ecosystems
e Very affordable as long as the work is put in



e Intercropping

o Maximizes variation and use of space

o Plants work together to provide each other with
nutrients and distribute water between levels

o Creates a medley of dead material to revitalize the
soil



CSAs provide income for the farm
that can be used for more
seed and starts
It also provides an alternative food
option for locals






Summary

@® With all these forms
and methods of
farming, such
practices could be a
medium for the next
generation of
sustainable living.
Not only is the work
visibly satisfying but
it brings people
together and nurtures
ideas.
It is a great way to
conserve our planet
and live fully.




FIBLAND iFOAM

THE WORLD OF
ORGANIC AGRICULTURE
STATISTICS & EMERGING TRENDS 2014

The World of Organic Agriculture: Key Indicators

Organic Agriculture 2014: Key Indicators and Leading

Countries
Indicator World Leading countries
Countries with dataon 2012: 164 countries
certified organlc
agriculture
Organic agricultural 2012: 37.5 million hectares Australia (12 mio. hectares, 2009)
land (1999: 11 million hectares) Argentina (3.6 mio. hectares)
US (2.2 mio. hectares, 2011)
Share of total 2012:0.87 %" Falkland Islands (Malvinas) (36.3 %)
agricultural land Liechtenstein (20.6 %)
Austria (19.7 %)
Further, non- 2012: 31 million hectares Finland (7 million hectares)
agricultural organic (2011: 32.5 million hectares; Zambia (6.1 million hectares; 2009)
areas (mainly wild 2010: 43 million hectares) India (4.7 million hectares)
collection)
Producers 2012: 1.9 million producers India (600'000), Uganda (189'610), Mexico
(2011: 1.8 million producers; (1697707)
2010: 1.6 million producers)
Organic market size 2012: 63.8 billion US dollars US (22.6 billion euros),
(approx. so billion euros) Germany (7 billion euros)
(1099: 15.2 billion US dollars) France (4 billion euros)
Source: Organic Monitor
Per capita consumption  2012: 9.08 US dollars® Switzerland (189.1 euros),
Denmark (158.6 euros)
Luxemburg (143 euros)
Number of countries 2012: 88 countries
with organic regulations  (2011: 86 countries)
2012
Number of IFOAM 2013: 732 affiliates from 114 Germany: 85 affiliates; India: 44
affiliates countries affiliates; United States: 37 affiliates;
China: 34 affiliates

Source: FiBL and IFOAM; for total global market: Organic Monitor



Farmers’ motives for conversion: Changing with time

Early conv. Convert.  Sign.

Motive 1995 or 2000 to

before 2002
Food quality 62.2 41.7 **
Soil fertility, less pollution problems 51.1 27.1 *x
Ideology, philosophy 40.0 25.0
Professional challenges 33.3 45.8
Health risks (pesticides etc.) 24.4 33.3
Animal welfare 22.2 33.3
Profitability 11.1 37.5 rx
Natural conditions (soil, climate, etc.) 8.9 10.4
Organic farming payments 6.7 35.4 xk
Income stability 2.2 2.1

Percentage of farmers ranking the motive as one of the three most important motives




Farmers’ reasons for opting out

 Certification and control is too bureaucratic (and expensive)

e Organic standards: Complicated, irrational, change frequently
e Organic standards become stricter with time

e Animal welfare is cost-demanding

 Agricultural policy is risky (not predictable)

« Organic financial support is too low

e Plant production has problems with weeds and nutrient supply
o Difficulties to obtain 100% organic feed

« Hard to sell and achieve premium price for vegetables

e High employment and salaries increase off-farm employment




Neue Wirtschaftsformen

Community Supported Agriculture
CSA



Marktwirtschaft in der Landwirtschaft fuhrt weder
ZU gesunden Hoforganismen noch zu gesunden
lebensspendenden Lebensmitteln, wie die
letzten 200 Jahre der landwirtschaftlichen
Entwicklung deutlich gezeigt haben.

Die Idee, dass Profiterwartung in Verbindung
mit Wettbewerb auf dem Markt
Qualitatsprodukte erzeugt, hat sich in der
Landwirtschaft nie bestatigt.



Was ist
Solidarische Landwirtschaft?

Teilung von Verantwortung und Risiko in
der Landwirtschaft

 Bruderliche Organisation des
Wirtschaftsprozesses

— Zwischen Landwirten und Konsumenten
— Zwischen den Konsumenten untereinander



Bruderliches Wirtschaften

,Das Heil einer Gesamtheit von zusammenarbeitenden Menschen ist
um so grofSer,

je weniger der Einzelne die Ertrignisse seiner Leistungen flir sich
beansprucht, das heifst,

je mehr er von diesen Ertrdgnissen an seine Mitarbeiter abgibt,
und je mehr seine eigenen Bedlirfnisse nicht aus seinen Leistungen,
sondern aus den Leistungen der anderen befriedigt werden. “

Soziales Hauptgesetz (Rudolf Steiner)

Achte darauf, dass es den anderen gut geht,
dann geht es dir automatisch gut.
Achte darauf, dass es der Erde, den Pflanzen, Tieren und

Menschen gut geht, dann geht es dir automatisch gut.



Wie funktioniert SoLaWi?

* Ca. 300 Menschen konnen vom Hof
versorgt werden — nach ihren
Bedurfnissen

* Diese Menschen finanzieren die
Landwirtschaft flr jeweils ein
Wirtschaftsjahr — nach ihrem finanziellen
Leistungsvermogen



Was stellt der Hof zur Verfugung?

 Gemiuse & Kartoffeln

* Getreide & Getreideprodukte

* Brot

 Milch, Kase & andere Molkereiprodukte
* Fleisch & Wurst

* Obst

* Bildung



Was wird moglich:

Landwirtschatft in Freiheit — ohne 6konomischen Zwang

Vielfalt von Betriebszweigen
und Vielfalt in den Betriebszweigen

SoLaWi ist kein Selbstzweck, sondern eine Methode,

ein Vehikel, das die Verwirklichung der besonderen
Hofindividualitat moglich macht.



Netzwerk
Solidarische Landwirtschaft (SoLaWi)

e attac Sommer-Universitat 2010 in Hamburg

e Erstes Treffen Oktober 2010 in Kassel
Einladungen an Betriebe und andere Aktive

e Zweites Treffen Februar 2011 in Fulda
Stauten und Definitionen beschlossen

* Grindungstreffen des Netzwerks Juli 2011
in Kassel



Einigung auf die Hohe der Produktionskosten
in der Landwirtschatft.
Diese Kosten werden von den Konsumenten
gemeinschaftlich aufgebracht.

 Das Geld ist nicht fur die Lebensmittel,
sondern es ist fur die Landwirtschaft

* Die Lebensmittel sind gratis!
* Die Bauern haben kein Geld



Verlassliche Verhaltnisse zwischen ihnen,
die langerfristig und verbindlich angelegt
sind.

* Mitgliedschaft flir ein Jahr/Saison
erzeugt okonomische Sicherheit fur den
Hof.

* Mitglieder identifizieren sich mit ,,ihrem®
Hof.



Freiheit von 6konomischem Zwang in der
landwirtschaftlichen Produktion.

e Die Bauern konnen sich auf’s Ackern
konzentrieren, sie mussen nicht versuchen,
Geld zu verdienen

* Nur was wirklich gebraucht wird, wird auch
produziert.
— Keine Uberschussproduktion

— Der Produktionsmaldstab wird nicht von
Okonomie bestimmt.

— Qualitat ist der Maldstab, nicht die Erntemengen



Okologischer Mehrwert fiir die
bewirtschaftete Natur und deren Pflege
und Entwicklung.

* Haltung gefahrdeter Rassen

* Anlegen von Hecken und Teichen
e Humusaufbau mit neuen Methoden
e GrolRere Vielfalt auf dem Betrieb

— Mehr Produktionszweige
— GrolSere Produktvielfalt



BUILDING SUSTAINABLE FARMS,
RANCHES AND COMMUNITIES

A GUIDETO FEDERAL PROGRAMS

for Sustainable Agriculture, Forestry,

Sustainable Agriculture

Entrepreneurship, Conservation, Food Research and Education

Systems, and Community Development

//www. sare. org/resources/b
g—sustainable—farms—
s—and—communities/



https://www.sare.org/resources/building-sustainable-farms-ranches-and-communities/
https://www.sare.org/resources/building-sustainable-farms-ranches-and-communities/
https://www.sare.org/resources/building-sustainable-farms-ranches-and-communities/

{ologische Landwirtschall
[airirade in
niwicklungsiandern



1) Landwirtschaft in Entwicklungslandern

= Verschiedene nicht-zertifizierte
Bewirtschaftungsweisen

= Umstellung auf zertifiziert okologischen Landbau
= Entwicklung des oko-Landbaus

= Okologische Landwirtschaft

* Probleme und Herausforderungen



Landwirtschait In Eniwicklungslandern

Ist wesentlicher Entwicklungsfaktor und der grofite
Wirtschaftssektor

Beschaftigt die meisten Arbeitskrafte
Flachenmaflig die grof3ite Landnutzungsform
Wachstumsbremsen:

— Auswirkungen des Klimawandels

— rasch zunehmende Bodendegradation und -erosion

— Verstarktes Auftreten von Schadlingen
— Weltweit spijrbarer Mangel an nutzbarem Wa




verschiedene nicht-zertifizierte Bewirtschaftungsweisen

folgen den Prizipien oder Ideen von IFOAM:

Traditionelle Landwirtschaft

Organic-by-default oder de

Integrierte Landwirtschaft



Umstellung aul zertiiziert
okologischen Landbau

Traditionelle Landwirtschaft hat Potential fur oko-Bewirtschaftung

Kleinbauern benotigen eine Kombination verschiedener Anreize:
— Hauptmotiv: Wirtschaftlicher Vorteil
— Nahrungssicherheit
— Senkung der Bodenerosion

Grundvoraussetzung: ausreichender und sicherer Zugang zu produktiven,
naturlichen Ressourcen sowie zu Infrastruktur und Transportsystemen

Es bedarf an intensiver Betreuung und Unterstutzung wahrend der
Umstellungsphase

Zunachst Ernteeinbufien
Oft langerer Zeitraum, um ein okologisches Gleichgewicht herzustellen



Entwicklung des oko-Landbaus

i

Eniwicklungsiandern §5as

Distribution of organic agricultural land by region 2015

Source: FiBL Survey 2017

Africa
400000 North America 3%
/ 6%
140000 Asia
7 8%
300000 / a o
/ o -
A w e Lguania O N
ALADAD / . ceania
o et * * Keonya Latin America pris
_," — 13%
200000 ot -« Ghana
-
150000 / / Guate mala
i « ‘Nowague
100000
0000 /

Europe
25%

199809 2008 2006 2007
Figure 1: World: Distribution of organic agricultural land by region 2015
Abbildury Entwicklung der zertfizierten Biofliche ausgewdhiter Entwickiungsiander von

1008 bis 2007 (Willer und Yussefi. 2000 Willer und Kilcher. 2009) Source: FiBL survey 2017, based on information from the private sector, certifiers, and governments.

For detailed data sources see annex, page 316




Okologische Landwirtschait

Verminderte Ertragsschwankungen

- langfristige Ernahrungssicherheit

Geschlossene Nahrstoffkreislaufe & effiziente Nutzung lokaler Ressourcen

Biobauern produzieren mehr

-Bio-Kokos-Kooperative in Kuba
Marktzugang und Mehrwert mittels zertifizierter Bio- Produkte

Selbstbewusstsein und Eigenstandigkeit



Abbildung: Uberfiihrung einer Zitrusplantage in ein Intercropping-
System (Grafik: Lukas Kilcher, FiBL 2005)
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Wege zur Ernahrungssicherheit durch
okologische Landwirtschait

Zertifizierte 6kologische Nicht-zertifizierte 6kologische
Landwirtschaft: Landwirtschaft:
Fokus auf exportorientierte * Fokus auf
Produkte Subsistenzprodukte
Premiumpreise * Lokaler Markt
erho"hte.s Einkommen  keine Premium Preise
Abhangig von _
Weltmarktpreisen und * Geringe

Exporteuren Einkommenserhohung



Probleme und Herausiorderungen

« Exportorientierung

- Konkurrenz um Anbauflache, Arbeitszeit und Investition
—>Entwicklung eines lokalen Markt

« Zertifizierung als Hurde fur Kleinbauern

- Hohe Kosten

- Einhaltung von Richtlinien

- Unterschiedliche Leistungen der ICS

- Authentizitat der Richtlinien und Definitionen

* Forschungsdefizite



Herausiorderungen

Starkung des Wissenssystems (Bildung, Beratung,
Dokumentation)

Entwicklung einer Bauernschule fur die Umschulung einer
Region

Starkung bestehender Bio Bauern

Entwicklung eines nationalen Zertifizierungssystems



Fairer Handel

Beginn in den 1960er Jahren

Forderung von fairen Sozialbedingungen bei der Erzeugung in
Entwicklungslandern

Fokus: wirtschaftliche und soziale Sicherheit sowie Gerechtigkeit

Spielregeln sind die Fairtrade-Standards



Fairlra(le“mlams

FAIRTRADE

0Imlagie Okonomile Soziales
Xg‘bvgﬁltSChonender = Bezahlung von = Bezahlung von Fairtrade-
L Fairtrade- Mindestpreis
» Schutz naturlicher Mindestpreis -
Ressourcen 3 = Ruckverfolgbarket des
= Ruckverfolgbarket Produkts durch einen
= Verbot von des Produkts durch Nachweis {iber Waren-
Pestiziden einen Nachweis und Geldfluss
= Kein gentechnisch uber Waren- und _
verandertes Saatgut Geldfluss L;ann;eﬁz[)i';tiihungen
= Forderung des Bio- = Transparente . .
Anbaus durch einen Handelsbeziehunge " Verbotvon Kinderarbeit
Bio-Aufschlag auf n

den Preis



Bessere  Produzenten erhalten ein&*
Handelsbedingungen hoheren Preis
Entscheidungen * Erfullung der

demokratisch grundlegenden Bedurfnisse
Unterstutzung « Uberwindung von Armut
verantwortlicher und und Unterernahrung

umweltfreundlicher
Produktionsmethoden

Forderung kleinbauerlicher
Familien

Starkung der Frauenrolle s

SR b TN




Kritikpunkte von Fairtrade

Etikettenschwindel
Greenwashing

In Mischprodukten
mussen nur 20% fair sein

Fairtrade-Produkte sind
nur fur den Export
bestimmt

Produzenten sind
abhangig von
Mindestabnehmern




Fairtrade labels

= Fairer Handel“ ist nicht wie ,,bio"
oder ,,0ko“ gesetzlich geschutzt

= Entwicklung von neuen Marken
und Gutesiegeln




EllliSCl]_O werte, kairer Handel und
OKologischer Landbau

Fairer Handel unterscheidet sich vom okologischen Massenmarkt
Ethische Werte verursachen zusatzliche Kosten

Konsumenten sind haufig bereit, einen hoheren Preis zu zahlen

« Zusammenarbeit von Fairem Handel und Okologischer

Landwirtschaft



Dari so etwas bio sein?

* Naturschutzverbande zweifeln z.B. beim
Ananas-, Soja oder Zuckerrohranbau

e blo“= 6kologis r,uktionsmethoden

= \ AN ohil
S \ ; e \ . \ : /
\\\' : of
\ é




Agroecology

https://www. youtube. com/watch?v=6Reh7c2—ewl



Local resource management

Community participation

Grassroot innovations

Preservation of time-tested indigenous
technologics

Underutilized traditional crop cultivation

Increased biodiversity
Enhanced crop quality

Soil carbon sequestration
Less environmental pollution

Recycling of organic wastes
Reduced GHG emissions

Reduced GHG emissions

Soil carbon sequestration

Supply of livestock/dairy based products
Biodiversity conservation

Food security

Oreganic manure availability

Low input sustainable agriculture ( LISA)

Carbon sequestration e

Maintenance of hydrological cycle o
Reduced soil and water erosion e
Wasteland reclamation e

Improved farmers livelihood
Biodiversity conservation & restoration e

4. Soil and water conserving practices

Soil carbon sequestration
Maintenance of soil health e
Reduced soil and water erosion e
Enhanced crop productivity e
Increased water use efficiency e
Timely crop establishment

Food security o

Groundwater recharge by fish ponds e
Reduced carbon emissions e
Improved livelihoods e

Reduced environmental pollution e
Dietary diversification e
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