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ABSTRACT. In addition to obviating the use of synthetic agrochemicals and

emphasizing farming in accordance with agro-ecological guidelines, organic farming
acknowledges the integrity of plants as an essential element of its natural approaches
to crop production. For cultivated plants, integrity refers to their inherent nature,

wholeness, completeness, species-specific characteristics, and their being in balance
with their (organically farmed) environment, while accomplishing their ‘‘natural
aim.’’ We argue that this integrity of plants has ethical value, distinguishing integrity
of life, plant-typic integrity, genotypic integrity, and phenotypic integrity. We have

developed qualitative criteria to ethically evaluate existing practices and have applied
these criteria to assess whether current plant breeding and propagation techniques
violate the integrity of crop plants. This process has resulted in a design of a holistic,

scientific approach of organic plant breeding and seed production. Our evaluation
has met considerable criticism from mainstream (crop) scientists. We respond to the
following questions: (1). Can ethics be incorporated into objective crop sciences? (2).

What is the nature of the intrinsic value of plants in organic farming? We argue that
criteria to take integrity into account can only be assessed from a holistic perspective
and we show that a holistic approach is needed to design such ethical notions in a

consistent way. The ethical notions have been further elaborated by formulating
human responsibility and respect towards crop plants. Responsibility and respect can
only be shown by providing crop plants the right to be nurtured and to express
natural behavior at all levels of integrity.

KEY WORDS: integrity, intrinsic value, natural aim, naturalness, organic breeding,
organic plant propagation, plant rights, respect

1. INTRODUCTION

Mainstream agronomists claim that high-input, conventional agriculture is

best equipped to feed the increasing population of the world (Bindraban,

2004). They state that it not only realizes the highest yield per hectare

through high inputs of water, inorganic fertilizers, and biocides, but also the

highest yields per unit of input, thus also putting minimal pressure on the

environment at a given level of total production. Agronomists supporting

organic agriculture claim that the input efficiency in organic farming is

higher, that organic farming is safer; more environmentally friendly and
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ecologically more sustainable; has more respect for natural resources,

animals, and plants; produces healthier food; and establishes production

systems in which the quality of life is higher. Research to support or falsify

claims from both sides still continues.

The scientific debate on the pros and cons of conventional and organic

agriculture has recently increased in intensity, but its character has also

changed. Essential was the decision to ban geneticallymodified crops (GMCs)

in organic farming. This decision resulted in reproaches from mainstream

scientists that organic farming refused to use important, innovative tools to

solve its major agronomic problems. It also resulted in hefty discussions on

co-existence of organic (without GMCs) and conventional (with GMCs)

farming. The discussions on this ban have underlined that the differences

between organic and conventional farming go deeper than the agronomic

discussion. It is also about the perception one has of nature, agriculture, and

the role men can play. Agronomists and crop scientists supporting conven-

tional agriculture implicitly use scientific concepts and views that are common

in natural sciences and are putatively value-free. Scientists supporting organic

farming use concepts that go beyond those value-free scientific notions and

are, therefore, challenged to make these concepts and notions explicit. This is

especially true for ethical concepts and notions.

The ethical discussion in agriculture hinges on two important questions:

1. How natural is agriculture (Van Kasteren, 2002; Verhoog et al., 2003)? 2.

Is the value of nature or of its living beings only instrumental or also

intrinsic (cf. Krebs, 1999; Wissenburg, 2005)? Organic farming is charac-

terized by naturalness and not only acknowledges an instrumental value of

nature but also an intrinsic value. Organic farming, therefore, accepts some

ethical rules that limit the control over the environment, the soil, the crops,

and the animals. This is entirely in line with the true meaning of ethics in

farming: ethics of farming is about recognition of and respect for limits to

our freedom to use the land, nature, animals, and plants (cf. Pretty, 2002).

This paper describes the way organic farming respects these limits by

analyzing its ethical notions of naturalness, intrinsic value, natural aim, and

integrity of crop plants. The paper uses these notions to evaluate current

techniques in plant breeding and propagation. It finally formulates the

human responsibility of respect towards crop plants and their rights.

2. NATURALNESS, INTRINSIC VALUE, AND NATURAL AIM

Naturalness in the context of organic farming refers to

• obviating the use of synthetic agrochemicals and using organically

derived substances;
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• applying organic, agro-ecological guidelines such as self-regulation;

and

• respecting the specific nature or the intrinsic value of living (farm)

organisms.

All these three elements refer to self-imposed, deliberately chosen limits to

the freedom of manipulating, overruling, or violating nature and its re-

sources. Therefore, through all these elements, but especially through the

third element (respecting the intrinsic value), not only ecological but also

ethical aspects play a significant role.

The concept of naturalness in organic farming is based on a partnership

with nature. This partnership determines the basic attitude of the organic

farmer towards the natural resources he is using for production, but also

towards the abiotic, biotic, and social environments in which this produc-

tion takes place. Moreover, the organic farmer produces for markets with

specific norms and values associated with the naturalness of the production

environment and, therefore, with specific demands relating to (the natu-

ralness of) the technology used. The concept of naturalness is an essential

part of the holistic nature of organic farming (Verhoog et al., 2003).

It is important to realize that the above description of naturalness

completely deviates from the one commonly used by biologists working in

disciplines like ecology. In the view of organic agriculture, humans are also

part of the nature in agro-ecosystems. In this statement, nature is defined as

‘‘an organic environment as a whole, consisting of biotic, physical, and

chemical elements, not made by man and self-regulatory’’; agro-ecosystem is

defined as ‘‘the ecosystem consisting of cultivated land, the inherent re-

sources, the domesticated or wild plants contained or grown thereon, their

associated domesticated or wild animals, the farmer and his household and

the immediately surrounding or interlocked environment.’’ In fact, organic

agriculture does not make a strong distinction between man-independent

and man-made elements in the agro-ecosystem. In this view ‘‘agri-culture’’

can be more or less ‘‘natural’’ (see also Pretty, 2002) and even the role

humans play in that agri-culture can be natural as long as the above-listed

guidelines are taken into account.

Also, to organic farming, it is inherent that crops and domesticated ani-

mals aremanaged. In this process of husbandry and handling, respect for their

intrinsic value is essential, as the organic movement values plants and animals

not only for their instrumental but also for their intrinsic value. In organic

farming, the intrinsic value of domesticated plants and animals should by all

means be respected and their ‘‘integrity’’ (see below) should by no means be

violated. Yet, these plants and animals can be used: they have a ‘‘natural aim’’

(with a specificmoralmeaning) that fits in an organic-agricultural world order
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and this use does not violate their integrity.We derive this from the ‘‘principle

for functional determinism’’ described for animals by Stafleu et al. (2004).

This principle implies that crop plants have more value for man than just an

instrumental value; crop plants exist to fulfill a certain ‘‘telos’’ or to accom-

plish a certain natural aim within agro-ecosystems, for example, to produce

food for humanity in their own specific way. This aim can be human depen-

dent and has amoral value forman. This means that when we respect both the

intrinsic value of a crop plant and its functional determinism or telos, we

should not interfere with its integrity, while we still can make use of it by

culturing it, harvesting it, and finally eating it or using it to feed our domestic

animals or as rawmaterial for processing. Culturing can even include weeding

to allow the crop plant to accomplish its aim and denying the weed to do the

same, as it interferes with the natural aim of the crop plant.

The natural aim of a crop plant should not be interpreted in a narrow

sense. A crop plant not only provides food, feed, or raw material, it also

plays an important role in the crop rotation (e.g., by providing organic

matter to the soil), in the agro-ecosystem (e.g., by harboring useful insects),

and in the landscape (e.g., by influencing water flows).

To operationalize intrinsic value, we define the concept of integrity of

crop plants.

3. INTEGRITY OF CROP PLANTS

In organic agriculture the notion is that a plant is more than the sum of its

genes and biochemical pathways. It has a certain autonomy and self-regu-

lation that leads to ascribing it an ethical, intrinsic value (or dignity). As the

autonomous and self-ordering entity mainly manifests itself in a holistic

view of the plant, we can also speak of the integrity of plants to indicate the

ethical aspect of wholeness. For cultivated plants, integrity refers to their

inherent nature, wholeness, completeness, species-specific characteristics,

and their being in balance with their (organically farmed) environment,

while accomplishing their natural aim. The concept of the integrity of plants

makes sense only from a holistic perspective. From a reductionistic per-

spective, there is no focus on the whole, but on the parts. Therefore, a

reductionistic approach will not be able to discover integrity and will have

difficulty with sensing its relevance in the context of organic agriculture.

The integrity of crop plants manifests itself at different levels (cf.

Lammerts van Bueren et al., 2003):

• Integrity of life; crop plants are self-regulating living beings that –

according to the organic-agricultural world order – are present in the

world to accomplish a certain telos;
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• Plant-typic integrity; crop plants have a typical nature associated

with the characteristics of the plant kingdom and with their natural

aim within agro-ecosystems, to produce food, forage, or raw materi-

als for humanity in their own specific way (see also our definition of

nature later in this article);

• Genotypic integrity; crop plants belong to a specific species with its

own nature and its own genetic variation; crop plants have a unique

genotype (i.e., set of genes) that provides them the potential to have

a unique expression of the combined characteristics of the species;

and

• Phenotypic integrity; crop plants have a specific coherent phenotype

(i.e., observable physical and chemical characteristics) that expresses

their being in balance with its environment.

These elements of integrity all contribute to the unique property of plants to

play a part in the cyclic nature of the system and in the system’s capacity to

naturally reproduce, to adjust to its environment, and to regulate itself and

to be resilient. Being soil-bound means that the integrity of crop plants

(‘‘being in balance with their environment’’) strongly depends on the quality

of the root environment and thus on the type of medium in which they are

cultivated. When crop plants are grown as crops in normal soil, their

integrity can remain intact. Growing plants on synthetic media already

violates their integrity.

In fact, also the agro-ecosystem has its own integrity. Respecting that

integrity demands a balanced attitude to all biotic and abiotic elements of

the agro-ecosystem (see Pfeiffer, 1975; Baars, 1990), but this integrity is

beyond the scope of this paper.

Organic agriculture will take these elements of integrity into account and

will refrain from violation of integrity. Organic agriculture, therefore, ac-

cepts and cherishes the characteristic nature or way of being of living

entities, including plants, their wholeness, completeness, their species-spe-

cific characteristics, and their being in balance with the species-specific

environment.

4. CRITERIA TO ASSESS INTEGRITY AND TO EVALUATE

CURRENT TECHNIQUES IN PLANT BREEDING AND

PROPAGATION

Acknowledging the intrinsic value of plants and respecting their integrity in

organic agriculture implies that also the breeder takes the integrity of plants

into account in his choices of breeding and propagation techniques, in his

design of a breeding program, in his decisions on breeding strategies, and in
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his ideas of an ideal crop plant for organic agriculture. This requires that

one not merely evaluates the result and consequences of an intervention by a

breeder, but in the first place questions whether the intervention itself affects

the integrity of plants. From the above-described levels of the integrity of

plants, a number of guidelines, characteristics, and criteria for organic plant

breeding and propagation techniques can be derived. These are presented in

Table 1. Applying these criteria will have far-reaching effects on the devel-

opment of organic plant breeding and propagation, both as a science and as

a commercial activity. Some of the consequences, as well as the reasoning

behind it, are discussed below.

As a consequence of respecting integrity of life, tissue culture techniques

are not desirable in organic farming, as they make use of plant parts or

individual cells, which are omnipotent, but which lack the natural self-

regulatory and ordering ability and require artificial (i.e., synthetic and

inorganic) medium and growth regulators to regenerate into normal plants.

Respecting the plant-typic integrity demands that breeding should im-

prove and not reduce the ability to adapt and interact with the environment,

and should allow the plant to reproduce in a natural way. This means, for

example, that only hybridization that results in fertile hybrids is acceptable.

It also means that organic cultivars should be bred, maintained, and

propagated under organic conditions, in soil. This again means that in-vitro

techniques but also production systems on artificial, synthetic media are not

desirable. This contrast between approaches in organic agriculture and

conventional agriculture can perhaps best be illustrated by the methodology

in breeding for resistance. While conventional approaches might opt for

vertical (qualitative) resistance, obtained by genetic modification or proto-

plast fusion and selected for by employing tissue culture techniques, organic

approaches will be characterized by breeding for horizontal resistance, ob-

tained by horizontal selection on field-grown plants. This contrast is, for

example, visible in breeding for late blight resistance in potato.

The genotypic integrity should be maintained, allowing the species to use

its full potential of genetic variation but also respecting reproductive bar-

riers. Genetic modification is, therefore, not accepted, but also the intro-

duction of cytoplasmic male sterility based on alien genes should not be

permitted. In respecting integrity of plants, there is no ethical or moral

difference between cisgenic or intragenic modification of crops (in which

genes of the same species have been inserted by genetic manipulation

techniques) or transgenic modification of crops (in which genetic modifi-

cation has been used to insert genes from other species) as some scientists

seem to promote (see e.g., Myskja, 2004). Not only is the alien origin of the

gene(s) problematic (based on the genotypic integrity), but the mere use of

the technology of genetic modification at DNA level is also problematic, as
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this violates the plant-typic integrity. In the latter aspect, cisgenic and

transgenic modification are identical.

The phenotypic integrity means that selection should focus on plant

types that can maintain themselves, can produce seeds, and can complete

their life cycle in an organic farming system. The coherence of plant

appearance, normal growth dynamics, and species-specific balances between

quantitative and qualitative plant descriptors are also not violated. Highly

productive cultivars, which are susceptible to diseases and thus dependent

on the use of crop protectants, are, therefore, not desirable.

The stepwise discovery of the relevance of ethical elements in plant

breeding and propagation led us to design a holistic scientific approach to

organic breeding and seed production. Distinguishing different dimensions

of naturalness in organic agriculture, and analyzing the consequences for

breeding and propagation strategies and techniques can also help us to

identify and prioritize short-term and long-term steps for the practical

development of organic plant breeding and seed production. In doing so, we

challenge the life sciences to participate in the discussion and to develop new

and additional breeding and propagation strategies within the framework of

the guidelines of naturalness to gain the desired progress for organic pro-

duction. The innovative potencies of organic agriculture, also for conven-

tional agriculture, are getting more and more recognition nowadays. As an

example, we mention its impact on a more sustainable agriculture.

Our views are not final and the discussion needs to be continued and

widened. There are many cases that are still to be discussed in detail to be able

to decide whether they are violating the integrity or not. Obvious examples are

hybridization and the use of molecular markers in organic plant breeding.

5. COMMENTS FROM MAINSTREAM CROP SCIENTISTS AND

OUR REBUTTAL

We designed our evaluation process for two reasons. First of all, it was meant

to make the implicit concepts and notions in organic farming explicit so that

they could be communicated and discussed, not only within the organic

movement but also with conventional farmers and mainstream scientists.

Secondly, it was meant to challenge conventional crop scientists or

agronomists to re-think their own, often implicit, concepts and assumptions.

Our evaluation has met considerable criticism from mainstream natural

scientists (especially crop scientists; see also Lammerts van Bueren and

Struik, 2005) and scientists in the field of applied philosophy. This criticism

is relevant and acceptable as long as it is based on equity, i.e., as long as it

questions and tests both the other’s and own views with the same standards.
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In our rebuttal, we respond to the following comments or statements:

(1) Ethics cannot or should not be incorporated into objective crop

sciences or agriculture (cf. Van Kasteren, 2002; Gremmen, 2004;

Plasterk, 2005);

(2) There is not a basic intrinsic value in what nature has created (e.g.,

Morito, 2003; Wissenburg, 2005).

5.1. Can Ethics be Incorporated into Objective Crop Sciences?

Mainstream biologists (including ecologists, agronomists, and crop

scientists) claim that the concept of naturalness is an interpretation of

nature, which is restricted to a specific time and culture, and, therefore,

cannot be an element in the scientific approach of the natural sciences. There

are other views on nature possible and it is not up to scientists to make that

choice. It is impossible to find a universal consensus about what is morally

relevant with respect to plants.

We rebut with the following counter-arguments. First of all, the

objectivity of science is often questionable. Incorporating ethics presents a

deliberate choice for an operational framework in crop science and organic

agriculture, which is better than denying such a choice, even (or especially)

when it is implicitly made. Because organic agriculture operates from other

values (based on non-chemical and agro-ecological guidelines and ethical

approaches) than conventional agriculture, making those values explicit is

necessary to understand why organic farmers restrict their management op-

tions voluntarily and why they search for other strategies. This is especially

true for the ethical guidelines. Mainstream natural science is not value-free

either; it has other, often less explicit values. Guidelines and choices made by

researchers are usually not made explicit in research protocols, as scientists

tend to neglect the impact of underlying principles in their strive for ‘‘value-

free’’ science (Wirz and Lammerts van Bueren, 1997; Baars, 2002). The main

progress made in the thinking about ethical guidelines in organic plant

breeding is that these ethical guidelines have beenmade explicit, have resulted

in criteria, and that these criteria have been applied in an intersubjective and

transparent way. In both ideologies, the one of mainstream natural science

and the one of organic agriculture, man, a subjective being, is impacting

nature to varying degrees, corresponding to natural, biological processes.

This is a common point, onlymethodology and philosophy create divergence.

In response to this argumentation, mainstream crop scientists state that

the organic sector is arrogant by including ethical values in its standards of

action, thus giving the impression of having a higher moral standard than

conventional agriculture.

INTEGRITY AND RIGHTS OF PLANTS 487



Our reply to this is as follows. The concept of naturalness is (logically)

derived from the organic guidelines departing from a partner or participant

attitude towards nature leading to a specific ethical framework of action.

This framework is different from the framework in conventional agriculture

and science, as they depart from a ruler attitude towards plant production.

The conventional approach does not result in any restrictions in handling

plants. It is not a matter of the organic sector having higher standards, but

of having other (logically argued) standards and being clear and explicit

about them. And because of this, scientists in organic farming search for

alternative strategies and tools to realize their breeding objectives and the

production of healthy seed in a different manner.

5.2. What is the nature of the intrinsic value of plants in organic farming?

Mainstream agronomists and crop scientists oppose the views of organic

farming on naturalness and on the associated intrinsic value of plants. They

argue that:

a. There are different interpretations of integrating nature and culture,

because nature can be defined in many different ways.

b. The approach in organic farming is simply one of many views and there

is no reason to assume that it will direct the actions of mankind for

many generations to come.

c. The approach in organic farming surmises an intrinsic harmony, which

is questionable.

d. The organic approach suggests that breeders and farmers will be stuck

with a fixed image of an ideal plant based on the wild type. This con-

sequence will be extremely counterproductive.

Our rebuttal to these arguments is that many interpretations of nature are

defined at a cognitive level only, and do not fit into the definition of nature

in organic agriculture. Every definition of nature is an expression of a

relation between man and nature, and this relation also has an emotive

dimension (attitude towards nature) and a normative dimension (idea of

what we ought or not ought to do with nature). One cannot scientifically

‘‘prove’’ that nature has an intrinsic value; it is a moral choice, for which

more or less convincing reasons can be given. The organic agricultural

scientific community has made an explicit choice to adopt as definition of

‘‘natural’’: ‘‘that which regulates itself,’’ as a presupposition. The word

‘‘organic’’ reflects the view that living nature is in the center and that nature

is an organic whole. Man can interfere with nature, but within certain

limits defined by the ‘‘nature’’ of the organisms, set by the four levels of

integrity. Within these limits, ideotypes (descriptions of ideal plants of a
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specific crop for a specific agro-ecological environment) can be designed.

They are dynamic and do not exclude evolution and improvement of crop

performance.

6. HUMAN RESPONSIBILITY OR PLANT RIGHTS?

Our thinking on integrity and functional determinism of plants has been

strongly influenced by the developments in the thinking on the integrity and

functional determinism of animals. In the thinking about attitude towards

animals in Western society, the developments have been so drastic that

nowadays animal welfare and animal rights are well-known concepts, al-

though not yet shared by everyone. Can we extrapolate these trends in the

attitude towards animals to a future attitude towards plants?

Animal welfare is defined as the quality of the animal’s life as perceived

by the animal itself. The assessment of the perception by the animal is,

however, at least partly in the eye of the beholder. Taking the concept of

animal welfare as a starting point, animal rights have been drafted. Animal

rights are usually formulated in the form of the five freedoms (see, e.g.,

Farm Animal Welfare Council, 2004):

– Freedom from thirst, hunger, and malnutrition;

– Freedom from discomfort;

– Freedom from pain, injury, and disease;

– Freedom from fear and distress;

– Freedom to express natural behavior.

Taking our notions of naturalness and integrity (or dignity) of plants as

starting points, also plant rights may be drafted, in a process, comparable to

the one in which animal welfare, animal rights, and the five freedoms have

been formulated. However, it is obvious that most of these animal freedoms

cannot be applied to plants, as plants are not sentient in the way animals are

and as they are – unlike animals – soil-bound and thus stuck to the given

environmental conditions.

Although plants are not sentient, Kallhoff (2002) argued that plants can

have a ‘‘good life’’ and indicated that this good life can be promoted or

harmed by man. So – although plants are different from animals – a

normative attitude towards plants may still be important. Therefore, in

organic agriculture, we start from the specific plant characteristics, the

‘‘nature’’ of plants given the moral value of the natural aim of the plants,

and their naturalness, and convert those elements into human responsibility

towards crop plants, which includes stewardship and caring and respect for

plants.
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Given the dignity of crop plants, their natural aim, and the impact of

humans on the quality of their life, humans have a moral obligation to treat

crop plants according to certain plant-related standards (see also Rehmann-

Sutter, 2001). Especially in plant breeding, selection, propagation, and crop

management, this will result in specific responsibilities. The more so while

crop plants are purposively bred and grown, and in many cases can only

survive and reproduce in the environment where they have been sown or

planted if assisted to do so by their cultivators. The interdependence of

mankind and crop plants requires human responsibilities and can be expressed

by defining individual rights of crop plants. These should at least include:

• The right to be nurtured; and

• The right to express natural behavior at all four levels of integrity.

In the agro-ecosystem, these rights may not be restricted entirely to crop

plants. To some extent, they may also apply to wild plants and even weeds,

especially when these non-crop plants play a role in the stability of the agro-

ecosystem (e.g., by hosting beneficial organisms). However, non-crop plants

are only allowed when and where they do not interfere with the realization of

the natural aim of the crop plants. In practice, organic farmers will remove

weeds from fields. Farmers may even thin out a crop stand, if this is required

to optimize the realization of the natural aim of the remaining crop plants. In

field margins and other non-arable pieces of land, organic farmers allow non-

crop plants to grow and often may even manage and nurture them as well.

These rights of the crop plants may be refined into the following aspects:

• The right to accomplish its natural aim in the broadest possible sense

and the right to be treated as an autonomous being expressing self-

regulation (integrity of life), for example, by being independent of the

use of agro-chemicals for crop protection by being enabled to use its

own regulatory disease control strategies;

• The right to potentially complete its life cycle (or to live out its life

to its natural end) and reproduce in a plant-worthy way (plant-typic

integrity), with balanced durations of the different phases and stages,

adapted to the soil-borne, organically cropped environments and the

intrinsic biorhythms;

• The right to co-evolve with the development of mankind but with

respect for its natural reproductive barriers and its species-specific

genetic variation (genotypic integrity);

• The right to be treated/nurtured in such a way that crops are able to

express a sound balance between growth, development, and produc-

tion (phenotypic integrity), resulting in a form and function that is

consistent with the plant’s nature and human intentions.
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However, there are (as in animal rights) some trade-offs between the plant

rights and the objectives of the farmer in the exploitation of plants. There

should also be some balance between the right to be nurtured and the right to

express natural behavior. Plants are soil-bound and cannot move to avoid

stress. It is, therefore, part of their naturalness to cope with relatively mild

stresses, e.g., by advancing reproductive growth and development. Crop

management can even include purposely imposing some stress, e.g., forcing

plants to flower and set seed when growing crops for seed production.

Similarly, freedom from other forms of discomfort associated with the crop

situation is also not included in the plant rights. In agriculture, plants are

often grown in a sub-optimal way that is discomforting for plants, in the

sense that husbandry induces abnormal behavior: soil compaction will cause

abnormal root thickening, high densities will induce strong elongation

growth; but organic plant breeding strives for plants that show resilience and

robustness by adjusting to an environmental factor and by finding a new

balance between growth, development, and finalizing its life cycle, still being

able to execute its other rights.

7. CONCLUSIONS

An essential part of the naturalness of organic farming is its respect for the

natural aim and the intrinsic value of plants. This respect can be opera-

tionalized in ascribing ethical value to the aim and to the four levels of

integrity: integrity of life, plant-typic integrity, genotypic integrity, and

phenotypic integrity. The resulting ethical criteria can be consistently ap-

plied in the sciences of organic plant breeding and propagation. This will

provide new challenges to the organic plant breeding strategies and will

result in crop cultivars being produced and multiplied more in line with the

approaches of organic agriculture. The dos and don’ts can also be trans-

lated into respect towards crop plants or even into crop plant rights

defining the responsibility of their cultivaters towards managing crop

plants.
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