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Preface

Module Ne5 «Conversion of conventional farming into organic farming» aims to enhance
the competence in the field of organic agriculture and the possible implementation of its principles
and methods in practice. The module focuses on the staff of regional and municipal administrations
concerned with sustainable rural development and the environment. Therefore the emphasis is ra-
ther on the actualization of questions of organic agriculture, then on the realization of principles and
methods in specific practical conditions.

The topics of the module cover topical and problematic questions connected with organic
agriculture and integrate them in the system where both traditional forms and methods, as well pro-
spective innovative approaches in development of organic agriculture are considered. Therefore we
hope that the issues will be of interest to anyone interested in ecological (organic) agriculture. Ex-
pected result of this training module is the development of knowledge of a complex approach and
the ability to assess efficiency and possibility of modernization and introduction of elements of or-
ganic agriculture.

The module was developed in the frame of the Tempus project “Vocational Training in Ru-
ral Development and Ecology”. In co-operation with eleven Russian agricultural academies and
universities, the Russian Federal Ministry of Agriculture, practise partners from the public and pri-
vate sector in Russia and EU partners from Germany, France, Poland, Italy and Slovak Republic 12
different modules have been developed covering a wide range of topical questions in the field of
sustainable rural development. These modules are:

- Sustainable development: key terms and theoretical basis (Introductory Module 1, Rus-
sian State Agrarian University — Moscow Timiryazev Agricultural Academy)

- Sustainable rural development: approaches for regional and local programmes elabo-
ration (Module 2, Russian State Agrarian University — Moscow Timiryazev Agricultural
Academy)

- Ecolabeling and marketing of environmental and regional products from rural areas
(Module 3, Orel State Agrarian University)

- Eco-tourism and tourism in rural areas (Module 4, Buryat State Agrarian Academy of
Agriculture named after V.R.Philippov)

- Conversion of conventional farming into organic farming (Module 5, Yaroslavl State
Agricultural Academy)

- Environmental regulations and laws (Module 6, Stavropol State Agricultural University)

- Ecological related problems of intensive agriculture (plant and animal production)
(Module 7, Omsk State Agrarian University)

- Participatory approach in rural development (Module 8, Kostroma State Agricultural
Academy)

- Reducing pollution in rural areas caused by agricultural, industrial and municipal sol-
id waste (Module 9, Novosibirsk State Agrarian University)



- Sustainable use of water resources in rural areas (Module 10, Samara State Agricultural
Academy)

- Food safety and product quality control (Module 11, Moscow State Agroengineering
University named after Goryachkin V.P.)

- Management of biological resources of rural areas (Module 12, Tambov State University
named after G.R. Derzhavin)

The introducing module on the key terms and theoretical basis of sustainable development
basis is an ideal preparation for all the above listed specific modules. Persons who start to get in-
volved in the field of ecology and sustainable rural development, we recommend to read this basic
module first, before deepening one of the other topics. Readers interested in the modules and further
training can address also all involved university partners to get further information or training about
the listed modules.

This textbook on module Ne5 «Conversion of conventional farming into organic farming»
was developed by experts from Yaroslavl State Agricultural Academy plus colleagues from Slovak
University of Agriculture. Contact addresses are provided in the chapter <RUDECO Partners and
Contact Addresses»

Persons dealing with the presented topic Ne5 «Conversion of conventional farming into or-
ganic farming» might be especially interested also in module 1, 3, 4, 7. The topic of module Ne5 is
closely interlinked with module Ne3 «Ecolabeling and marketing of environmental and regional
products from rural areas», module Ne7 «Ecological related problems of intensive agriculture (plant
and animal production)».

The authors are sincerely grateful to professor M. L-Bartosova, as well as staff of the Slovak
University of Agriculture in Nitra, E. Gustedt and as well as staff of the Academy for Spatial Re-
search and Planning (Germany), A. Khodus (NP "Agrosophie™) for advice and assistance in the col-
lection and compilation of information. Special appreciation we express M. Dietrich, J. Kopsch, A.
Thomas and A. Voitenko (University of Hohenheim, Germany).
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Introduction

One of the major conditions to preserve the biosphere and to increase efficiency of agricul-
ture is the construction of management systems, which are based on the principles of energy-saving
and ecological balance.

The intensification in agriculture under wide and frequently unsystematic use of synthetic
fertilizers and synthetic pesticides, plant growth regulators, genetically modified organisms, power-
intensive means of soil tillage can cause serious and even irreversible changes in environment. And
the given changes can bear the negative character of degradation of soil fertility, decrease in quality
of agricultural production, pollution of environment and foodstuff.

On the other hand, the recent trends in the introduction of energy-saving technologies in
production are often accompanied by wrong interpretation of the basic concepts, with substitution
and simplification of their content that can also lead to serious environmental problems.

Therefore the comprehensive and complex consideration of problematic questions and the
development of the coordinated concept for realization of principles of organic agriculture on the
territory of the Russian Federation is necessary.

Transition to ecological (organic) forms of management by simply discontinuing the use of
fertilizers, pesticides and other system elements, modern agricultural technologies will lead to a
sharp decrease in crop yields and animal productivity. Due to the fact, that this issue should be
treated in the framework of Sustainable Rural Development concept, it is necessary to consider
technological elements, which characterize the methods of organic agriculture and possible poten-
tial of their use without damage for ecology, economy and social sphere. Such a problem solution
requires a systematic approach and is impossible only at the farm level.

To support this comprehensive understanding, the module aims to enhance the competence
of students in the field of organic agriculture and the possible implementation of its principles and
methods in practice. The information presented is focused on the staff of regional and municipal
administrations concerned with sustainable rural development and the environment, not necessarily
the farmers. In this regard the main accent was made on actualization of questions of organic agri-
culture, instead of the realization of principles and methods in specific practical conditions as it de-
mands more of their detailed consideration with reference to different agricultural used landscapes.
However, we hope that the issues will be of interest to anyone interested in ecological (organic) ag-
riculture.

The main objective of the training on "Conversion of conventional farming into organic
farming" is to increase the competence of students in the field of organic agriculture and the possi-
bility of implementing these principles and methods in practice.

Achievement of this goal involves the following tasks:

- Studying questions of the evolvement and development of organic agriculture.

- Comparative assessment of the advantages and disadvantages of organic agriculture.

- Management of soil fertility in organic agriculture.

- Study of methods of organic agriculture, including tillage, crop rotation, crop protection
from pests, fertilizers, plant breeding.



Conceptual understanding of the role of animals in organic agriculture.
Basic information on organic standards and certification.

Necessary basic knowledge:

Higher education in natural science or agricultural specialties, as well as on humanitarian.

Experience in administration at regional and municipal level is desirable.

After module studying you are able:

to know differences between traditional and organic agriculture;

to formulate the reasons and the possibility of conversion from conventional to organic agri-
culture;

conditions of success of development of organic agriculture in Russia and the world;

to know methods of organic agriculture;

The contents to study are:

preconditions of appearance of organic agriculture, history, principles and methods of or-
ganic farming;

soil management in organic agriculture;

tillage systems and their role in organic agriculture;

fertilizers in organic farming;

crop rotation in organic farming;

crop protection in organic agriculture;

organic plant breeding and seed production: ecological and ethical aspects;

organic livestock husbandry and breeding;

organic Standards and Certification.

Keywords:

Adaptive-landscape system of agriculture, alternative agriculture, biodynamic agriculture,

biodiversity, organic farming (agriculture), animal welfare, green manure, monoculture, zero tillage,
surface-ploughing treatment, organic products, rural tourism, Eco standard, economic threshold,
ecotourism.
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1 Background and history of organic agriculture

1.1 Preconditions of appearance of organic agriculture

Throughout the development of agriculture people tried to reduce its dependence on the envi-
ronment and modify it for their own purposes, often depleting natural resources. Scientific and
technological progress in the XIX-XX made it possible to subordinate the nature of people needs
and manage the many processes occurring in it. However, intensive technogenic impact on the envi-
ronment may cause a breach of natural interrelations. This leads to the destruction of the entire sys-
tem of environment and threatens the new, previously unseen problems, the severity of which is so
great that we can talk about the threat to the existence of mankind (A.FO. Masypoga, 2009).

The greatest numbers of large agricultural innovations in agriculture have descended in 19th-
20th centuries. A revolution in agriculture has made the spread of chemical fertilizers. The real rev-
olution in agriculture occurred due to the spread of synthetic fertilizers.

Organic agriculture (OA) movements in the major industrial countries - Britain, Germany, Ja-
pan, and the U.S. - emerged in the 1930's and 40's as an alternative to the increasing intensification
of agriculture, particularly the use of synthetic nitrogen (N) fertilizers (D.W. Lotter, 2003).

Synthetic nitrogen began to become available after World War | when the infrastructure for
the manufacture of explosives, based on the Haber-Bosch process for fixation of N, was converted
to N fertilizer production (A. C. Morrison, 1937, I'.B. beikos, 1981). Synthetic N fixation enabled a
20-fold reduction in the volume and weight of fertilizer relative to manures, drastically reducing
fertilizer transport and application costs per unit of N.

As to Russia till 1917 the industry of synthetic fertilizers has been introduced by small su-
perphosphate factories, and potash and nitrogen fertilizers were not effected almost (H.
OmemkeBuy, 2008). All production of several shallow factories compounded in 1913 only 89 thou-
sand tons. Building of new factories has begun only in 1925-1926 and has got further the big scope.

Appearance of fertilizers is bound to a name of the
known German chemist of baron Justus von Liebig,
published in 1840 the essay under the interesting
name «Chemistry in agricultural industry and
physiology». In it an essay he asserts that all necessary
for an alive plant can be found in mineral salts which
contain in ashes of the plants reduced to ashes for
elimination of all organic substances. Results of
application of agricultural chemicals from nitrogen,
phosphates and a potash together with lime confirmed
the theory of Liebig, and have led to unprecedented

' - growth of production of agricultural chemicals and first
Justus von Liebig of all the nitrogenous.(M.TomnkuHc 1 K. Bepa 2006,

(1803-1873) BbikoB, 1981).

11
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The large nitrogen fertilizer industry in the USSR has started to be created in days of 1st
five-year period.

In 1928 at Chernorechensky factory for the first time in terrain of the former USSR the syn-
thetic ammonia which has begun development of the nitrogenous industry has been re-

ceived.

In 1932 the Bereznikovsky Nitrogenous Factory where ammonia production has been organ-
ised under the conversion scheme of gasification of coke has been started up.
In 1933 was the Novomoskovsk chemical factory, and in 1940 - the Kemerovo Nitrogenous

Factory is introduced.

After the end of the World War 11 the development of production of ammonia and nitrogen
fertilizers has been continued for the bill of development reacting and buildings of the new enter-
prises. Production of nitrogen fertilizers in Russia and other republics of the former USSR after dis-
covering of natural gas and building of a herring-bone pattern of mains of the main gas pipelines for
its transfer to various economic region and republics especially quickly began to develop.

Result of growth of industrial production of fertilizers was wide and unsystematic use first
of all nitrogen fertilizers. Only over the last 50 years the quantity of the nitrogen led in soil has in-
creased in 50 times. It has led to breaking of equation of a ratio between nitrogen and other nutri-

By various assessments, from
a venenating with agrochemi-
cal annually perishes about
200 thousand persons. The
part of pesticides remains in
food stuffs and gets to an or-
ganism of people. Many of
them are very resistant to deg-
radation (eg, DDT), getting
into the environment, they
somehow turn out to be in the
human body, showing the
negative effects are some-
times only with the passage of
time. Some pesticides are ca-
pable to invoke chronic dis-
eases, anomalies in new-
borns, a cancer and other dis-
eases. Pesticides contaminate
groundwater and are con-
tained in drinking water, so
their distribution may become
uncontrolled. These circum-
stances have led to the fact
that some pesticides are
banned in developed coun-
tries but in developing coun-
tries their use is virtually un-
limited.

ents (first of all phosphorus and potassium) that has
served as the accelerant of many negative phenomena:
augmentation of nitrates in food stuffs and deterioration
of their quality, decrease in resistance of cultivated plants
to diseases and a various kind to stresses, contamination
of reservoirs, augmentation of motility of organic sub-
stance of soil and decrease in its fertility, etc.

Together with increasing of crop yields and ap-
plication of fertilizers in first half of XX-th century the
enhanced rates the quantity of farm implements and cars
on fields increased. Rash application of a plough was at
the bottom of development of erosion processes in the
USA, Canada, the USSR, countries of Western Europe
that has led to decrease in soil fertility and soil degrada-
tion.

In 1943-1970 «green revolution» which has led to
substantial growth of world agricultural production at the
expense of breeding of more productive breeds of plants,
dilating of an irrigation, application of fertilizers, pesti-
cides, the modern technique has had development.

In 1941 in England selective and phototoxic
properties have been found of the whole group of the
substances influencing development of plants - herbi-
cides. This discovery has led to development of prepara-
tions 2M-4X. Simultaneously with it in the USA in mag-



azine «American chemical society» there was a note about synthesis 2,4-dihlor and 2,4,5-
trihlorfenoksiuksusnyh acids (2,4-D and 2,4,5) (A.C. Canosckuit, 2005).

In 1939 the Swiss chemist P.Muller creates insecticide, DDT due to which in some
countries has been completely eradicated malaria. According to assessments of National academy
of Sciences of the USA, DDT has rescued 500 million lives from a malaria during its application to
1970, and to its author the Nobel Prize on medicine in 1948 has been awarded.

Distribution of pesticides is bound to their high efficacy and low cost. By means of these
preparations it was possible to solve serious problems. For example, the special commission of the
congress of the USA has come to a conclusion that abandoning of application of pesticides will lead
to sharp decrease in production of agriculture and animal husbandry (30 %) and augmentation of
the prices at food stuffs at 50-70 %.

Currently the world uses each year 2.3 million tons of pesticides, with 75% - in economical-
ly developed countries.

"Green revolution™ has led to a sharp jump in the growth productivity of the rural economy
in the 1960s and 70s. The use mineral fertilizers and pesticides, along with other scientific and
technical achievements allowed to raise grain yields in some European countries up to 80-90 kg / ha
- 10 times more than in the Middle Ages.

Social consequences of «green revolution» are difficult for overestimating. As a result of its
realization it was possible to lower a food problem sharpness, began possible to release a part of
people from agriculture, urbanization process has increased. Population began to grow faster rates.

However, successes of «green revolution» were not equivalent in different regions of the
world. New technologies have greatly increased harvests on the fertile soils, but in other areas they
are often less effective. This fact led to increased social disparities, as the fertile land is usually
owned by rich families. In countries with cheap labour, the use of synthetic fertilizers significantly
increased the total cost of products. Many farmers borrowing money for purchase of fertilizers, as a
result got to a debtor's prison.

«Green revolution» has allowed the creation of global agrobusiness, which is able to mo-
nopolize the American companies, like half a century before that, they monopolized the oil indus-
try. As Henry Kissinger declared in 1970 that «if you control the oil you control the country, if you
control food, you control the populations.

In 1970 - 80th negative consequences to «green revolution» became obvious, both on envi-
ronment and on human health. It became apparent that pesticides kill beneficial insects and, some-
times presenting perfect conditions for breeding new pests. Increased nutrient runoff from fields
into watercourses caused deterioration of water quality, fish Kkills and endangered other animal spe-
cies. The huge areas of ground lands have undergone to land erosion, a salification and reduction of
their fertility (3.I1. Pomanosa, b.A. Anekcees, 2005).

13



Rachel Louise
Carson (1907-1964)

Talks about hazard of pesticides uses started some years after their introduction in agriculture.
In 1962 the American biologist R. Carson has published the book «Silent Spring» in which negative

In 1962 was published a book by Rachel Carson's Silent
Spring, where the author wrote about the dangers of
DDT and other pesticides on the environment. The
book it becomes instant the best seller in many
countries. Author's ideas were so effective, that is
believed to have played a crucial role in banning DDT,
the U.S. government and the establishment of an
Environmental Protection Agency in 1969. Ten years
later for the purpose of information interchange about
principles and means of ecologically safe agriculture in
France the International Federation of Organic
Agriculture Movements (IFOAM) has been based.

influence of pesticides on wildlife for the first time has been proved (C. Rachel, 1964).

In 80th of the last century in the world appeared technologies of gene engineering which have
found at once the place in agricultural industry of the USA, and then and in others states. Genetic
engineering of plants is growing rapidly. The first genetically modified plants were received in
1984. After two years in the U.S. and France have already conducted field trials, and in 1996 began
to grow crops on a commercial scale. The new technology allows to set the necessary properties to
any organism or a plant, to do by its more resistant to environmental conditions, to pests, to change
the form and colour, to increase periods of storage of a product and many other things. In many cas-

es, the use of transgenic plants significantly increases productivity.
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Figure 1.1  Area sown plants with altered DNA
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World area sown plants with altered DNA in
1996 increased by 50 times, and today make up more
than 100 million hectares (Fig. 1.1).

According to official figures, GMOs are
contained in virtually every ten products sold in
Russia. According to unofficial - in some regions they
are part of third, and even half of the food.

Annually in the country in the form of raw
materials imported 500 thousand tons of GM
ingredients from the USA, Brazil, Argentina and
China. By means of gene engineering cultivate a soya,
corn, a rape. GM ingredients are added to sausage, ice
cream, chocolate, sour cream, bread and even baby
food.

Introduction to agriculture of synthetic fertiliz-

Now there are many discussions
about safety of use of transgene
plants and animals in agriculture
(B. Jlebedes 2003, O.A.
MoHacmbipckut, 2004). Accord-
ing to the international concern
Monsanto, a leader in genetical-
ly modified plants by genetic
engineering methods, to date
there is no scientifically con-
firmed case of the negative ef-
fects of transgenic plants on
human health, despite nearly
20-year history of use in the
U.S. and other developed coun-
tries. However, many experts
believe that it was still not
enough time in order to be able

to draw definitive conclusions
about their safety, it is possible
that the negative consequences
will affect future generations.

ing, pesticides and technologies of gene engineering
have been directed on a hunger solution of a problem
in the world at the expense of increase of production of
food stuffs and their reduction in price. However com-
pletely solve a task in view they could not, as till now
the world about 15 % of the population lack food
stuffs.

The struggle of humanity for improving agricultural productivity in the XX century came to
a dangerous level. Increasing a person's ability to control and change nature can turn against man.
One of the laws of the American biologist and ecologist B. Commoner (1974) states: "Nature
knows best"; scientist warns of need for careful management of natural systems. New agricultural
technology is able to permanently alter the ecosystem and disrupt the natural connection. EXisting
examples of manifestations of the problems of modern methods of food production indicate that
people increasingly are forced to think about the quality of food consumed.

Some innovations may give rise to the emergence of other innovations. A striking example
of this in agriculture is that in response to the spread of chemical fertilizers, pesticides and genetic
engineering technology, systems of «sustainable» agriculture began to appear.

In developed countries, where the consumer has the financial ability and is willing to pay for
their health and environmental safety of the planet, has been actively developing a new line, called
"organic farming". There were also such systems close to organic agriculture as Permaculture and
Low External Input Agriculture (LEIA), sales of products Fair Trade quickly increase.

Thus, environmental problems and hazards to human health through consumption of food
was the reason for the active development of a new trend, called "organic farming”
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1.2  History of organic agriculture

The idea of ecological agriculture is not new; it has the roots in proceedings of classics of a
domestic agricultural science. The founder of a domestic agronomic science A.T.Bolotov (1738-
1833) in 1771 in work «About division of fields» has formulated main principles of agroecology -
agricultural industry conducting in harmony with the nature. It was the first handbook in Russia on
the organization of agricultural terrain by introduction of crop rotations. Its idea and practical rec-
ommendations are used abroad by production of biologically high-grade and healthy production.

The writer, the memoirist, philosopher, the botanist
and the forester. One of agronomics founders in
Russia.

In Russia the fund of a name of AT.Bolotov have been
created, The main objective - support of scientific
researches in the field of ecology and biology of the

Russian agriculture.

Bolotov A.T.
(1738-1833)

Ecology questions receive the further development in of works of I.M.Komov (1750-1792),
AV.Sovetov  (1826-1901), A.N.Engelgart (1832-1893), P.A.Kostychev  (1845-1842),
V.V.Dokuchayev (1846-1903), I.A.Stebut (1833-1923), etc.

In the thirties last century academician V.R. Williams had been offered a grassland agricul-
ture system which will in many respects be coordinated with principles of organic agricultural in-
dustry if to take into consideration landscape the approach to application of the given system that
has not been made. However, conducted from the early 60's policy of intensive agriculture has led
to significant displacement of the views of these scientists on agricultural production in our country.

In Germany in the 20th years of last century, develops biodynamic farming as an early and
still current version of the organic agriculture. Theoretical positions biodynamic farming were de-
veloped by Austrian scientist R. Steiner - founder of anthroposophy. The biodynamic direction con-
siders all alive as well balanced whole in scales not only terrestrial, but also space interrelations. It
starts with recognition of influence of the Moon and asters on development of plants, binding it to
position of heavenly bodies. In practical terms, its basic principles is to perform all the agricultural
operations in accordance with natural and cosmic rhythms and the use of biodynamic preparations
and materials for the care of plants, composting of manure and other organic waste.

Steiner's followers joined in the «trial circle», which was banned from coming to power of
Hitler However, the top of Nazi Germany showed a very high interest in organic production. On the
basis of the SS was not even created a special body dealing with food supply. For his work person-
ally answered Himmler, chief of the SS and one of the founders of organic agriculture in the con-
centration camp at Dachau.
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According to the theory of biodynamic farming to support
the action of cosmic forces on the plant and the plants
themselves allow special biodynamic preparations, which
are derived from certain parts of plants (yarrow,
chamomile, oak bark, flowers of valerian). The important
role is assighed to biodynamic composts for which
preparation also use biodynamic preparations. All actions
for soil fertilizing are directed on creation of soil fertility
“corresponding to the nature”. Principles of biodynamic
agriculture are taken as a principle drawing up of lunar
calendars for crop of crops which are popular at market
gardeners.

Steiner R.
(1861-1925)

In the scientific literature there are many critical remarks concerning biodynamic agricul-
ture. They pay attention to insufficient experimental confirmation of theoretical postulates of this
direction and great difficulties in achievement on the basis of biodynamic agriculture of the same
yields, as well as at traditional agriculture.

Currently approximately 1% of U.S. OFs are certified Biodynamic by the Demeter certifica-
tion label (Mendenhall 2001).

The social and practical groundwork for the modern OA movement was laid in the 1940's in
publications by Albert Howard in the UK. He has spent long time in India as the adviser concerning
agricultural industry. Investigating aboriginal means of agriculture, he has come to a conclusion that
they it is better offered by an official agricultural science. For progressive ideas and offers on en-
riching of agrarian production he has deserved a title of the father of modern organic farming. His
book «An Agricultural Testament», left in 1940, has had huge influence on many scientists and
farmers. Howard has described negative influence of agricultural chemicals on health of animals
and a plant, has offered the fertilizer system of soils which is based on use of composts from plant
residues and manure.

His book, "The agricultural covenant» (An
Agricultural Testament), published in 1940, has had
a huge impact on many scientists and farmers.
Howard described the negative effects of chemical
¢ Xo fertilizers on the health of animals and plants,
proposed a system of fertilization based on the use

: i ; -
‘ ﬁ of compost from crop residues and manure.

Howard A.
(1873-1947)
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In 1939, Eve Balfour (Eve Balfour) influenced by the works of Howard puts the world's first sci-
ence experiment on agricultural lands in the UK to compare conventional and organic agriculture. 4
years later she released her book «The Living Soil». This work has been widely disseminated and
led to the establishment of one of the most famous institutions today on organic agriculture - Soil
Association.

In the United States in 1943 by Louis Bromfield (Louis Bromfield) publishes his book
«Pleasant Valley», which describes his experience in the agricultural state of Ohio, USA. Bromfield
was an active supporter of the agricultural practices that promote soil conservation, as well as sup-
porting most of the ideas of Howard. In the book "Malabar Farm,” published in 1948, Bromfield
described his experience of organic agriculture on his farm.

However, the most powerful carrier of new ideas in the U.S. was Jerome Irving Rodale.
Rodale was one of the first who popularized the term «organic agriculture». In 1942 he founded the
magazine «Organic farming and gardening». In 1950, Jerome Irving Rodale founded another maga-
zine — «Prevention», which set out the philosophy of organic agriculture. In 1954, edition Rodale
headed son - Robert Rodale. Unlike his father, who made emphasis on the fact that organic products
are most useful for health, Robert Rodeyl also considered social and environmental benefits of these
products. In 1971 Robert founded the Rodale Research Center, which is now called the Rodale In-
stitute of Experimental Farming.

In Switzerland, Hans and Maria Mueller were pioneering organic farming techniques. Herr
Mueller was encouraged by the biodynamic agriculture of Steiner and developed the «organic- bio-
logical» farming method in the 1950s.

Hans-Peter Rusch, a medical doctor, microbiologist and good friend of Hans provided the
scientific basis for Hans's work in his book Boden- fruchtbarkeit (Soil Fertility) that linked soil mi-
crobiology with fertility. This movement became more formalized in the 1970s with the adoption of
the trade mark Bioland, now the largest certifier in Germany.

In Japan, organic farming started to develop about 100 years ago. An important contribution
to its development, introduced Japanese philosopher Mokichi Okada. Particular attention he paid to
the so-called «Nature Farming», principles which largely correspond to the modern organic farm-

ing.

On the farm in Japan more than 40 years were engaged in
cultivation of rice and mandarins. According to Fukuoka
the natural farming does not need neither machines, nor
in pesticides, in fertilizings and demands a weeding
minimum. By the time of a writing of the well-known book
«Revolution of one straw» in 1975 the soil on a farm was
not treated 25 years, thus fertility did not drop, and grain
yields approached to record for industrial field cropping of
Japan.

Fukuoka M.
(1913-2008)
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Japanese farmer Masanobu Fukuoka refers to the founders of «organic agriculture» as well.
He was born in 1913. Fukuoka has practiced at his farm, a new method of farming, which he called
«do-nothing». His most famous books are «The Natural Way of Farming» and «One Straw Revolu-
tiony.

By the end of 1940, there are organisations developing organic farming, such as Soil Asso-
ciation in Great Britain, Rodale's publishing house in the USA, and Bioland organic label in Ger-
many.

The first use of the term «organic farming» was in 1940 by Lord Northbourne in his book
Look to the Land Land (A. M. Scofield 1986). Northbourne used the term not only in reference to
the use of organic materials for soil fertility, but also to the concept of designing and managing the
farm as an organic or whole system, integrating soil, crops, animals, and society. This systemic ap-
proach is at the core of OA today (N. H. Lampkin and S. Padel, 1994) and is fundamental to under-
standing the decisions of the OA community, such as its opposition to transgenic crops and foods,
its discomfort with mainstream commercialization, and its recent steps toward inclusion of social
and ethical issues in OA.

One of the most common directions of development of organic farming has become a «per-
manent agriculture».

Permaculture is an approach to designing human settlements and agricultural systems that
are modeled on the relationships found in natural ecologies. It uses traditional farming methods, and
modern science and technology. The uniqueness of this approach is that after the establishment of
the ecosystem for its operation does not require intense physical labor and additional fertilizer.

As an example of an ideal closed-loop sys-
tem is a forest or a swamp in which there are many
plants and animals, and their functioning of the
place without human assistance, fertilizers and of
agricultural machinery, etc. If you find and properly
distribute useful relations between plants and ani-
mals, you can create a similar high-performance
closed system in agriculture. However, permacul-
ture - is largely a philosophy of agriculture. There is
no certification system, and farmers are working on
enthusiasm.

In the mid-1970s, Australians Bill
Mollison and David Holmgren start-
ed to develop ideas about stable
agricultural systems in Tasmania,
Australia. This was a result of rapid
growth of destructive industrial-
agricultural methods. They saw that
these methods were poisoning the
land and water, reducing biodiversi-
ty, and removing billions of tons of
topsoil from previously fertile land-
scapes. They announced their per-
maculture approach with the publi-
cation of Permaculture One in 1978.

The period between 1980 and 1990 saw a
great revival in organic agriculture, initiated by en-

vironmental problems caused by modern agricultur-
al practices. Organic agriculture was attributed to be
sustainable and environmentally friendly and was
redefined as «ecological» agriculture or «ecoagri-
culture». The image of organic agriculture as a
problem-solver attracted much larger groups of

The term permaculture initially
meant "permanent agriculture" but
was quickly expanded to also stand
for "permanent culture” as it was
seen that social aspects were inte-
gral to a truly sustainable system.
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«greenx» supporters, who made a political case for

public support.
The International Federation of Or-
ganic Agriculture Move-ments
(IFOAM) is the world-wide umbrella
organization for the organic agricul-
ture movement, uniting more than
750 member organizations in 108
countries

Since 1990, «green» and other political par-
ties have initiated a number of activities promoting
organic agriculture, such as ear-marked research
grants, creation of research foundations and funding
of university departments of organic agriculture.
Furthermore, subsidies for organic production, edu-
cational programmers and extension services for organic agriculture were established. In several
countries in Europe, organic agriculture has grown in the past 20 years to be a significant sector
within agricultural production, whereas in other countries it has remained at a relatively low level.
In Austria, for example, 200 farms were managed according to organic principles in 1980 and 18
360 in 2001, the latter accounting for approximately 25% of Austrian arable land. In Sweden, a po-
litical program with the aim of increasing organic production to cover 20% of farmland and to en-
courage the consumption of organically grown food in schools, hospitals, residential care homes
etc. has recently been proposed. Today, organic agriculture is a mainstream interest in Western so-
cieties, although it has been criticized for not taking into account contradictory evidence regarding
some of its claims (H. Kirchmann, et al., 2008).

Table 1.1 Summary of characteristics of the schools of organic agriculture

Founders and organisation Philosophy and view on nature | Reasons for exclusion of syn-

thetic fertilizers and pesticides

Artificial materials disturb the

Anthroposophy; ;
posophy «flow of forces» in nature and

R Steiner (1861-1925);

Biological dynamic farming

«Forces» in nature provide salva-
tion

destroy the «spiritual quality» of
crops

A Howard (1873-1947);
E Balfour (1899-1990);
Soil Association

Nature romanticism;

Undisturbed nature embodies
harmony. Humus guarantees soll
fertility providing health.

Health is a birthright

Humus is the most significant of
all nature’s reserves. Inorganic
fertilizers speed up humus decay

H-P Rusch (1906-1977);
Biological organic farming

Eco-philosophy; Nature is a per-
fect unit with parity

between all forms of life

Inorganic fertilizers are not
adapted to the demand of crops.
Diseases and pests are natural
destruction processes

International Federation of Or-
ganic Agriculture

Movements (since 1972);
(IFOAM)

Environmentalism;
Nature is the master

Organic practices are superior
and therefore self-evident

Source: H. Kirchmann, et al., 2008

Table 1.1 provides a brief description of most propagation of schools, developing the idea of
organic agriculture. One of the most influential organizations in the development of the direction of
the movement is International Federation of Organic Agriculture Movements (IFOAM).

In 1972, the International Federation of Organic Agricultural Movements (IFOAM) was
founded to represent the common interests of the different schools of organic agriculture but still
allow their specific practices. This resulted in a new image of organic agriculture with less emphasis
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on methods but with a greater focus on aims. Today, the views and ideas of the founders of organic
agriculture are regarded as history. It is believed that modern organic agriculture has progressed and
bypassed the old schools (H. Kirchmann, et al., 2008). However, such a direction as biodynamic
agriculture is developing quite successfully and has supporters around the world.

1.3 Definitions and terms of organic agriculture

Definitions of organic agriculture are similar worldwide and focus on ecological principles
as the basis for crop production and animal husbandry. According to the National Organic Stand-
ards Board USA, organic agriculture is: «An ecological production management system that pro-
motes and enhances biodiversity, biological cycles and soil biological activity. It is based on mini-
mal use of off-farm inputs and on management practices that restore, maintain and enhance ecolog-
ical harmony» (ATTRA 1995).

A more detailed description of what constitutes organic practices follows in the review of
the 2000 USDA National Organic Program (NOP). As per the definition of the USDA study team
on organic farming «organic farming is a system which avoids or largely excludes the use of syn-
thetic inputs (such as fertilizers, pesticides, hormones, feed additives etc) and to the maximum ex-
tent feasible rely upon crop rotations, crop residues, animal manures, off-farm organic waste, min-
eral grade rock additives and biological system of nutrient mobilization and plant protection».

The term organic is also a labeling term that denotes products that have been produced in
accordance with organic standards throughout production, handling, processing, and marketing
(FAO 2000). The terms «biological agriculture» and «nature farming» are interchangeable with OA
in Europe and Japan, respectively.

Definitions of OA are increasingly including social and ethical issues, i.e. fair labor practic-
es, family farm viability, and animal ethics (IFOAM 2001).

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 (IFOAM 2008).

In another definition FAO (Food and Agriculture Organization) suggested that «Organic ag-
riculture is a unique production management system which promotes and enhances agro-ecosystem
health, including biodiversity, biological cycles and soil biological activity, and this is accom-
plished by using on-farm agronomic, biological and mechanical methods in exclusion of all synthet-
ic off-farm inputs».

According to terminology of the International organization of the United Nations on the
foodstuffs and agriculture FAO (Food and Agriculture Organization), «Organic agriculture is a ho-
listic production management system which promotes and enhances agro-ecosystem health, includ-
ing biodiversity, biological cycles, and soil biological activity. It emphasizes the use of manage-
ment practices in preference to the use of off-farm inputs, taking into account that regional condi-
tions require locally adapted systems. This is accomplished by using, where possible, agronomic,
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biological, and mechanical methods, as opposed to using synthetic materials, to fulfill any specific
function within the system».

In various countries to identify agricultural practices that meet the principles of organic agri-
culture, using different terms:

- Organic farming (agriculture), England, USA, Ukraine

- Biological agriculture - Austria, Germany, Georgia, Switzerland, Italy, France
- Natural farming — Finland

- Ecological agriculture - Sweden, Norway, Denmark, Spain

- Non-polluting agriculture — Estonia.

Organic product, produced in the EU.

Under the sign on the label should be the code controlling authority and place of
cultivation of agricultural raw materials from which these products are produced,
the name of the certification authority.

On 07/01/2010, in effect takes a single mark of conformity of the EU. To move to
a uniform system of marking producers set aside a period of two years.

National Organic Program USA (NOP) certifies and monitors organic producers.
Labeling requirements of NOP apply to raw, fresh processed products that con-
tain organic agricultural ingredients.

In 2000, Japan implemented the standards for organic vegetable pro-duction. On-
ly in November 2005, entered into force on organic stan-dards for livestock prod-
ucts and their processing.

4
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Organic products have a special marking. In the countries where there is a market of organic
production use of such words as «organic», «eco», «bio», «nature» and any other concepts which
invoke in the consumer association with organic production, separately or in word combinations it
is possible only if the given product meets the requirements of the organic legislation and its pro-
duction is certificated as organic.

An important factor in the rapid and successful development of organic agriculture is the ac-
tivities of national associations of producers of organic agricultural products. Germany is a major
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European country by the manufacturer of such products. The largest association of German at the
present time - Demeter, Bioland, Naturland, whose demands are much higher and stricter than the
requirements of the EU organic production.

According to EU standards, the term «ecological», «biological» and «organic» agriculture is
virtually synonymous. IFOAM uses the term «organic farming» or «organic agriculture», a Russian
translation of official documents of the organization, he translated as "organic agriculture”. The
publications in Russian often use the term «organic farming».

Demeter - a brand product of bio-dynamic farming. Exists since 1924. Currently,
Demeter International has 16 member organizations from Europe, America, Africa
and New Zealand. Thus Demeter-International is more than 4200 manufacturers
in 43 countries.

e Bio-Dynamigue

Agriculty

Logo of the largest associations in Germany, founded in 1971, is the highest
standard of quality organic products and is more stringent than national stand-
ards.

Bioland

OKOLOGISCHER LANDBALU

However, in our opinion the term organic agriculture should be distinguished from ecologi-
cal agriculture. In this case, organic agriculture will be part of the ecological agriculture, where a
strictly prescribed conditions for conducting business activities, which are enshrined in various
standards (ATTRA, IFOAM, Bioland, etc.). Ecological agriculture is a more flexible term that al-
lows depending on the prevailing conditions (soil, climate, etc.) to simu-late activity which will be
based on ecological and economic suitability. Ecological agriculture should involve the use of an
integrated approach in terms of economic activity, which provides a sustainable development of ru-
ral areas. In other words, organic agriculture should not exclude, for example, the use of chemical
fertilizers or pesticides, if it makes certain ecological suitability.

However, therein lies the problem. Ecological agriculture is difficult to regulate because of
the large variability of soil and climate, socio-economic and other conditions. Even harder to con-
trol his conduct. In this regard, organic agriculture has certain advantages, because based on the
standards, followed by control measures.

As for the legislation of the Russian Federation is still at the state level are not fixed con-
cepts of «ecological», «bio-logical», «organic».

Quite often organic products name «ecologically pure products» that is true, but only partial-
ly because the mentioned term does not display the complex approach. Ecological compatibility is
only one of advantages of bioorganic production, but by no means unique. While in some countries,
such as the Netherlands, Norway, Spain, organic products are usually called «eco» products.

As to the legislation of the Russian Federation that According to Additions and changes Ne 8
to SanPiN 2.3.2.1078-01"Hygienic requirements of safety and food value of food products” from
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2008 to food produced with the use of technologies for their production from raw materials pro-
duced without pesticide application and other security facilities of plants, chemical fertilizers,
growth stimulants and animal feed, antibiotics, hormones and veterinary drugs, GMOs have not
been subjected to treatment using ionizing radiation and in accordance with these Regulations
(hereinafter - the organic foods), sets out the information: «Organic product».

For the production of crops and plants, livestock, poultry and beekeeping, produced using
technologies that manufacture food from raw materials produced without pesticides and other pesti-
cides, chemical fertilizers, growth stimulants and animal feed, antibiotics, hormones and veterinary
drugs, GMOs, and not subjected to treatment using ionizing radiation, as well as processed products
containing in its composition at least 95% ingredients derived from the requirements of these Regu-
lations, and the contents of the other ingredients in the final product does not exceed 5% the mass of
all ingredients (except salt and water) (hereinafter - the organic foods) are used:

- agricultural fields, land, lots, farms for which the transitional period of not less than two
years from the time of planting or in the case of perennial crops (excluding grass-lands crop)
of at least three years before the first harvest of organic products;

- only natural flavours;

- preparations of microorganisms and ferments that are allowed in accordance with estab-
lished procedure used in food processing or as process aids, with the exception of genetical-
ly modified micro-organisms or enzymes produced by genetic engineering.

Sometimes it is possible to meet opinion that for Russia it is necessary to think up cardinally
other name to the given kinds of products. For example, A.J.Mazurova (2009) suggests to use the
term «bioorganic agriculture» and «bioorganic product.

In countries where there is a market for organic products there are some differences in what
foods should be called «organic». So in the U.S. there are four categories of products depending on
the content of organic ingredients (Fig. 1.1).

The first category includes products for 100% consisting of organic ingredients. On their
packaging, respectively, written 100% of organic and there is a sign of organic agriculture in the
USA.

The second group includes products in which 95-99% by weight (excluding water and salt)
are organic ingredients. On their packaging it is written "organic” and there is a sign of organic ag-
riculture USA.

If the organic ingredients of 70-90%, then the package is allowed to write "Made with Organ-
ic", but on packaging it is forbidden to put a sign on organic agriculture of the USA.

On products where contains less than 70 % of organic components in the USA it is impossi-
ble to write on face sheet a word "organic”, however, if the given product nevertheless contains or-
ganic components they can be listed on the back party of packaging
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Figure 1.2 Categories of products depending on the content of organic ingredients in USA

1.4

In Europe, there are three categories of «organic» products:
If the product consists of 95-100% organic ingredients, it is called organic;

If the product consists 70-94% organic ingredients, the word "of organic" can only be used
in the list of ingredients;

In the presence of at least 70% organic ingredients in the product, the word "organic" may
not be listed on the packaging.

Advantages of organic agriculture

It became now obvious that the economic well-being reached at the expense of degradation

of environment, threatens existence of the person as biological species, to its physical and mental
health and, especially, health of the future generations. In this situation the person has a unique exit
- to find stable equilibrium between economic well-being and conservation of safe inhabitancy for it
and to leave on a sustainable development trajectory. The organic agriculture gives such possibili-
ties. If it is short, the basic advantages of organic agriculture concerns:

the best taste;

environmental conservation;

increase biological diversity;

safety for animal and human health, because Organic products contain no pathogens, para-
sites, GMOs and allergic components.

Food and Agriculture Organization mark out following advantages from the ecological point

of view at transition to organic agriculture:

Sustainability over the long term. Many changes observed in the environment are long

term, occurring slowly over time. Organic agriculture considers the medium- and long-term effect
of agricultural interventions on the agro-ecosystem. It aims to produce food while establishing an
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ecological balance to prevent soil fertility or pest problems. Organic agriculture takes a proactive
approach as opposed to treating problems after they emerge.

Soil. Soil building practices such as crop rotations, inter-cropping, symbiotic associations,
cover crops, organic fertilizers and minimum tillage are central to organic practices. These encour-
age soil fauna and flora, improving soil formation and structure and creating more stable systems.
In turn, nutrient and energy cycling is increased and the retentive abilities of the soil for nutrients
and water are enhanced, compensating for the non-use of mineral fertilizers. Such management
techniques also play an important role in soil erosion control. The length of time that the soil is ex-
posed to erosive forces is decreased, soil biodiversity is increased, and nutrient losses are reduced,
helping to maintain and enhance soil productivity. Crop export of nutrients is usually compensated
by farm-derived renewable resources but it is sometimes necessary to supplement organic soils with
potassium, phosphate, calcium, magnesium and trace elements from external sources.

Water. In many agriculture areas, pollution of groundwater courses with synthetic fertilizers
and pesticides is a major problem. As the use of these is prohibited in organic agriculture, they are
replaced by organic fertilizers (e.g. compost, animal manure, green manure) and through the use of
greater biodiversity (in terms of species cultivated and permanent vegetation), enhancing soil struc-
ture and water infiltration. Well managed organic systems with better nutrient retentive abilities,
greatly reduce the risk of groundwater pollution. In some areas where pollution is a real problem,
conversion to organic agriculture is highly encouraged as a restorative measure (e.g. by the Gov-
ernments of France and Germany).

Biodiversity. Organic farmers are both custodians and users of biodiversity at all levels. At
the gene level, traditional and adapted seeds and breeds are preferred for their greater resistance to
diseases and their resilience to climatic stress. At the species level, diverse combinations of plants
and animals optimize nutrient and energy cycling for agricultural production. At the ecosystem lev-
el, the maintenance of natural areas within and around organic fields and absence of chemical inputs
create suitable habitats for wildlife. The frequent use of under-utilized species (often as rotation
crops to build soil fertility) reduces erosion of agro-biodiversity, creating a healthier gene pool - the
basis for future adaptation. The provision of structures providing food and shelter, and the lack of
pesticide use, attract new or re-colonizing species to the organic area (both permanent and migrato-
ry), including wild flora and fauna (e.g. birds) and organisms beneficial to the organic system such
as pollinators and pest predators.

Genetically modified organisms. The use of GMOs within organic systems is not permitted
during any stage of organic food production, processing or handling. As the potential impact of
GMOs to both the environment and health is not entirely understood, organic agriculture is taking
the precautionary approach and choosing to encourage natural biodiversity. The organic label there-
fore provides an assurance that GMOs have not been used intentionally in the production and pro-
cessing of the organic products. This is something which cannot be guaranteed in conventional
products as labelling the presence of GMOs in food products has not yet come into force in most
countries. However, with increasing GMO use in conventional agriculture and due to the method of
transmission of GMOs in the environment (e.g. through pollen), organic agriculture will not be able
to ensure that organic products are completely GMO free in the future. A detailed discussion on
GMOs can be found in the FAO publication "Genetically Modified Organisms, Consumers, Food
Safety and the Environment”.
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Ecological services. The impact of organic agriculture on natural resources favours interac-
tions within the agro-ecosystem that are vital for both agricultural production and nature conserva-
tion. Ecological services derived include soil forming and conditioning, soil stabilization, waste re-
cycling, carbon sequestration, nutrients cycling, predation, pollination and habitats. By opting for
organic products, the consumer through his/her purchasing power promotes a less polluting agricul-
tural system. The hidden costs of agriculture to the environment in terms of natural resource degra-
dation are reduced. A recent publication by Jules Pretty: "The Real Costs of Modern Farming™ ex-
amines many of these issues in greater detail.

Today organic farming is a rapidly developing area of business. Global sales of organic
products in the last ten years have increased tenfold. In Europe more than 10 percent of all agricul-
tural land is cultivated under organic culture.

In 2010 market cost of organic products and drinks has on a global scale compounded about
59,1 billion dollars, mainly due to growing demand in North America and Europe. The organic ag-
riculture is applied in 160 countries of the world on 37,2 million in hectare of agricultural land. The
number of farms engaged in organic farms close to 2 million. And these figures are not only result
of subsidies for development of an organic direction, and the serious proof of augmentation of in-
terest to this point in question from sociability. For our country it should be of great importance,
because the popularity of the rural lifestyle is one of the lowest in Europe. Organic agriculture can
change existing for decades, the negative trends and lay the foundations for sustainable develop-
ment of rural areas.

The wide experience in this direction is saved up by foreign countries. In particular: the de-
velopment of agro-tourism, the establishment of Agro Hotels, where the practice of healthy life-
styles, consumption of organic food, etc.

Organic agriculture can be regarded as one of the elements of innovation development be-
cause the market is introduced products with new consumer properties (organic products). Besides,
it helps to diversify the market of agricultural production.

1.5 The productivity of conventional and organic systems

Food production is coupled to a moral imperative, as sufficient food supply is a cornerstone
of human welfare. Development of agricultural practices ensuring food sufficiency is a basic human
requirement, a prerequisite for satisfactory social conditions and a necessity for civilisations to
flourish. Lack of food, on the other hand, is a tragedy leading not only to suffering and loss of life
but also to inhuman behaviour, political instability and war (N.E. Borlaug, 1970). In fact, eradica-
tion of famine and malnutrition has been identified as the most important task on Earth (UN Mil-
lennium Project, 2005).

Public perception of the term «organic» connotes concern for product safety, healthfulness,
and environmentally sustainable production (T. Bruulsema, 2003). Very often it is possible to meet
opinion that transition to organic production of crops is accompanied insignificant or even by ab-
sence of reduction of productivity, therefore organic production of crops can feed the world. There
are recent claims that sufficient food can be produced by organic