Tadeusz MICHAL SK1*, Anna BIECZYNSKA?, Piotr SZULC', Ireneusz KOWALIK?
Universityof Life Sciences
! Department of Agronomy,Postgraduate studentnstitute of Biosystems Engineering
ul. Wojska Polskiego 28, 60-623 Poan&oland
e-mail: tamich@up.poznan.pl
Received: 2018-08-30 ; Accepted: 2018-09-05

PROBLEMS OF SEED PRODUCTION FOR ORGANIC FARMING

Summary

The paper presents current data on the area of migdarms all over the world and in Europe as wall factors

influencing the development of this farming systdmong many factors affecting the development gdiric production,

issues related to the cultivation of varieties aegy important in the economic, social and legatteat, including methods
of breeding allowed for organic farming, conditiofos their registration and admission to cultivati@and the specificity of
certified seeds production. Legal regulations hamempact on the agricultural practices and directs of transformation
in organic farming. However, law and procedures trius changed and updated due to the science dewelupand in

response to the growing needs of the populatiom@uoing the conditions and possibilities of bregdiarieties and seed
production in an organic and conventional systemacpically at each stage, organic production isarworse position. In
the light of the possibilities offered by modermefécs, the methods allowed in breeding varietigsetological purposes,
limited to only some techniques are insufficiemtwever, they give the opportunity to bring specifilues for all modern
agriculture as well as the development of scieaspgecially epigenomics.

Key words organic seed material, breeding of varieties,am organic farming

PROBLEMY PRODUKCJI NASIENNEJ DLA ROLNICTWA EKOLOGICZNEGO
Streszczenie

W pracy przedstawiono aktualne dane datgezpowierzchni gospodarstw ekologicznychwigcie i w Europie oraz czynniki
wplywapce na rozwéj tej formy gospodarowania. 8pd wielu czynnikéw wplywggych na ksztattowanieesekologicznej
produkcji, bardzo wne w kontefcie ekonomicznym, spotecznym i prawngreagiadnienia dotygze hodowli odmian, w tym
metod prac hodowlanych dopuszczonych dla rolniekalogicznego, warunkdéw rejestracji odmian i dopaenia ich do
uprawy oraz specyfiki produkcji kwalifikowanych ioas Regulacje prawne mawptyw na praktyk produkcji oraz kierunki
przemian w nasiennictwie ekologicznym. Prawo i pdory musz by¢ jednak zmieniane i aktualizowane wraz z rozwojam n
uki i w odpowiedzi na rogce potrzeby ludngi. Porownugc warunki i méliwosci hodowli odmian i produkcji nasiennej
w systemie ekologicznym i konwencjonalnym, prakigram kadym z etapoéw produkcja ekologiczna znajdujens gorszej
sytuacji. Wswietle maliwosci, jakie oferuje wspétczesna genetyka, metody alone w hodowli odmian na cele ekologiczne
ograniczone @ tylko do niektérych technilg sriewystarczajce. Daj; one jednak miiwosci wniesienia okrédonych wartgci
dla catego wspoétczesnego rolnictwa, az&akozwoju nauki, zwtaszcza epigenomiki.

Stowa kluczoweekologiczny materiat siewny, hodowla odmian, merchnia upraw ekologicznych

1. Introduction Poland, taking the seventh place in Europe in $eofn
organic farming area is not one of the leading tues

In response to the ongoing degradation of therahtu according to the share of organic agriculture ia tbtal
environment and the declining quality of food prody area used for agriculture. In 2016, 3,7% of agtigal land
Europe and other developed countries have turned area in Poland was used organic which is slighditdn
agriculture according to the principles of susthiea than in the whole Europe (2,7%), but clearly wdirsn the
management, in particular organic farming. The avéa percentage of cultivation in the European Union chhi
organic farming in the world is systematically giogt  amounted 6,7%. Furthermore, in Poland, in conttast
According to data from the Research Institute of@ic  Western European countries, no further increaseh@
Agriculture (FiBL), in 2016, organic agriculture v@red share of sown areas is observed. Among the European
57,8 million hectares, increasing by 15% compaoe?Xl5. countries, the highest percentage of organic fagmircurs
Organically cultivated 13,5 million ha in Europellion ha  in Liechtenstein (30,2%), Austria (21,3%) and ine€gen
constitute about 25% of the world's area. The adrea and Estonia - both above 16% [13].
Europe has increased by 73% over the last decdde]. Despite increased interest and dynamic development
In the European countries, the most organic cragsioin ~ organic farming is not yet a self-sufficient protioie system.
Spain (2 million ha) and in Italy (1,8 million hahbove There is a lack of research centers and organizatio
one million organic arable lands are also foundriance supporting organic production. There are also rapgnly
and Germany (1,54 and 1,25 million ha respectivéiy}jhe  developed branches of processing. Due to the lower
following six European countries: Austria, SwedBpland, productivity, it is necessary to support the depeient of
Turkey, Great Britain and the Czech Republic, oirgan organic farming in the economic sphere. One of libsic
cultivation occupy about 0,5 million hectares. loldhd, problems is the fact that it is predominantly basedsowing
according to FIBL data, 536,6 thousand hectarese wematerial from conventional agriculture. The devebept of
organic cultivated in 2016 [12, 13]. organic plant breeding and seed production for ricga
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farming in Central and Eastern Europe is small aedd
production takes place in a few countries, such atsia,
Estonia, Slovenia and Hungary [3, 4, 7, 10, 16, 17]

The lack of appropriate genotypes for cultivatisrone
of the main problems of organic farming [1, 10].€Tdm of
this study is to present ways of obtaining genatypad
methods of seed production appropriate to the nedéds
organic farming. The factors limiting the developmef
breeding new varieties and seed production in ¢immdi
that meet the standards of organic production gl
presented.

2. Material and methods

The following chapters present the current statng
factors affecting the development of breeding varse
methods of breeding allowed for organic farming dne
specificity of producing certified seeds for thiarrhing
system. As the criterion for the selection of themhe
significance of factors influencing the formatioharganic
seed production was assumed in a specific econcmiial
and legal context. They affect the production pcacand
directions of transformation in organic farming. €Th
unquestionable limitation is connected with
regulations which are a form of social consentafarertain
type of procedures, changed and updated in resportbe
growing needs of the population. Showing the palisis
offered by modern genetics in comparison to traddi

methods allowed in breeding varieties for ecoldgica

purposes highlights the scale of the problem bso dhe
possibility of bringing specific values for all meah
agriculture and scientific development.
sources were used to write the paper, in particul
publications of governmental and non-government
organizations, materials from companies and asSocsa
related to the agricultural industry and the seedket, as

well as presentations from conferences and sympos%J

regarding the organic farming sector and developnoén
organic seeds market in Poland, Europe and thedworl

3. Resultsand discussion

In contrast to the intensive crop production, viahin

legal

A number of ) . )
apraanic conditions, while the genome and cell are

a||ndivisible and must maintain their natural reprotie

- development of cultivar breeding - only traditidn
methods of breeding and selection are allowed usiah of
genetic engineering techniques, lack of expenditard
sources of financing,

- multiplication of seed for the needs of agrictaiu
production - lack or small amount of basic and ified
material accepted under the principles of orgaartning
and with comparable yield, guaranteeing producfi@e
from GMOs, increased difficulty in obtaining seedih
good features, such as vigor, immunity,

- storage and preservation of seed material - poorl
developed technological processes that meet thditomrs

of organic production, poor availability or highqs,

- quality control and certification - no separate
regulations - the need to meet the requirement®rathe
conventional products market,

- trade in organic seed, logistics, marketing - rpoo
developed market for the purchase of organic craipes,
need to contract and look for outlets that meanseased
investment expenditures.

3.1. Advancesin genetics and breeding of varietiesfor
organic farming

Creative breeding - is the creation of new bregdin
varieties in selection and multiple generative iplittation
processes, as a result of which the parental glanés are
combined to obtain a line of plants with the deskitaits,
for example increased resistance or higher vyielding
parameters. The IFOAM standards for organic bregdin
varieties assume that the selection should takeepla

capacity. Genetic engineering is excluded, and ihathy

the breeding techniques must be public. The fasmer'
lture, the exchange of genetic material and the
prohibition of patenting of created forms and vée® are
promoted [10, 14, 16]. Such conditions are not catibfe
with the methods and purposes of plant breedintarige
breeding units. That is why the interest of spééal units

is small, and the farmer's productionincluding ¢hére net:
breeding, seed production and sales is too weak.

some way degrades the natural environment, organic Knowledge about genes and modern technical methods

farming is based on production using the natureXisting
potential and its self-stabilization. The basis afjanic
farming is fertile and biological active soil, whiciourishes
crops and maintain proper nutrients balance. Theties
grown in this farming system should provide thes$ging

yield and good plant health. Apart from crop ratatiand
targeted cultivation, they are the main tools imbating
pests control and yield growth [14, 15].

give more and more possibilities to use genetiouass of
nature. Paradoxically, however, modern plant bregdor
the needs of conventional agriculture, using a aveed
gene pool, undermines to a large extent the foimmam
which it rests. Genetic diversity represented i ghoup of
elite varieties is only a small fraction of theiemgene pool
of crop plants. It leads to the so-called genatisien, and
there are justified concerns about the loss of tiene

Features that should be exhibited by species ardiversity in the long term [6]. Plant breeders dtobe

varieties in organic farming are: high yieldingdonditions
of limited resources, resistance to biotic and tibistress,
good vigor of growth, competitiveness in relationvieeds
and health. Plant varieties adapted to the conweailti
system in organic farming do not bring comparabéddg.
Therefore, there is an increasing interest in teaton of
new varieties of species used in organic farmind.{g.

Comparing the conditions and possibilities of biiag
varieties and seed production in both producticstesps —
organic and conventional, organic production icethin a
worse position. In particular, it applies to thdldwing
stages [15]:
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aware of this and expand the genetic pool availédyl¢he
creation of new varieties. In the concept of anaexjed
gene pool created for the needs of modern gendhiose
concentric overlapping groups of genes are distiigpa
for the classification of genetic resources [7].the first,
narrowest gene pool, full cross-breeding of plargs
possible, there are no problems with sterility lafirgs, there
is a natural segregation of genes. Hybrids areimdxdarom
the gene pool interaction of the first and secomaigs. The
inbred lines used here are harder to obtain, hags
fertility, reduced vigor, but give rise to high fiéty and
high yield in the first crossbred generation. e tinird-
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level pool, plants are poorly related, there is r@ay
difficulty in their crossing, most are infertilearely used in

breeding, require the use of advanced techniques.

Organic farming fully recognizes basically onlyoss-
breeding within the first-degree pool, half-bregtbtids are
conditionally accepted depending on how they o&tgn

while integrating genes from the third pool from an

ecological point of view is unacceptable, due toreach of

plant integrity.

Genetic variation in plants to obtain better maition
traits can be induced in many ways. Unfortunatehly a
small part of available techniques respects thegiitly of
the plant and the three basic rules adopted innixga the population created this way. There are raisedezns

farming: (a) technical interventions in the genome
unacceptable; (b) the indivisibility of the cell iespected
and (c) the natural ability of plants to reproduaee
maintained [1, 14, 16, 17]. Table 1 presents thestmo
important breeding methods and their suitabilityrir the
point of view of organic farming.

With the development and dissemination of modern
reproductive technigues, genetic resources may lsecome
almost limitless, but this raises controversies dedrs.
Taking into account the pace of plant breeding bgweent,
many laboratory techniques are relatively new, and
therefore not very proven in terms of long-term &uipon

Table 1. Main methods used in the breeding of tiagewith specification of characteristics in terofstheir suitability in
organic farming (own elaboration based on [15])
Tab. 1. Waniejsze metody stosowane w hodowli odmian z wygdiczeniem cech je charakteryzaych pod ktem przy-
datndici w rolnictwie ekologicznym (opracowanie wlasneparciu o [15])

Interference on| Interference Ability of propa- Crossing the Usefulness in
. . genom level on cell level ity o prop crossing barriers| organic farming
Breeding technique - . gati on is affected : .
- . Ingerencja Ingerencja . | Przekraczanie | Przydatngé
Technika hodowli C 1 | Wplyw na zdoIn& . . S
napoziomie na poziomie o barier krzyto- w rolnictwie
P rozmnaania gy :
genomu komorki walnasci ekologicznym
Cro;smg v_wthln one species No No No No Yes
Krzyzowanie w obgbie jednego gatunku
Crossing of remote forms >
Krzyzowanie form oddalonych No No No tak Yes (?)
Brldge crossing of remote forms NoO No No No Yes (?)
Krzyzowanie pomostowe form oddalonych
Polyploidy induction Yes No No No No
Poliploidyzacja
Cytoplasmic male sterility (CMS) 5
Cytoplazmatycznag¢ska steryling’ (CMS) No No Yes/No No )
Selection with markers (MAS)
Selekcja za pomaganarkerow (MAS) No No No No Yes
Double haploid method > .
Metoda podwojonych haploidéw ) possible No No No
Protoplast fusion ” possibly .
Fuzja protoplastow ) Yes (triploides) possibly (CMS) No
Cytoplast fusion .
Fuzja cytoplastow No Yes No possibly (CMS) No
Chem!cal mutagenesis Yes Yes No No No
Chemiczna mutageneza
T|_Il!ng (!nduced mutagenesis) Yes Yes No No No
Tilling (indukowana mutageneza)
Eco-Tilling (searching for natural mu
tations)
Eco-Tilling (wyszukiwanie natural- No No No No Yes
nych mutacji)
Ollgon_ucleotld derlcte_d mutation _ Yes Yes No No No
Mutacja sterowana oligonukleotydami
Zinkfinger Nucleasen | + I
Nukleaza z motywem palca cynkowego  Yes Yes No No No
I+l
Zinkfinger Nucleasen Il
Nukleaza z motywem palca cynkowggo  Yes Yes No possible No
1
Cisgenetics
. Yes Yes No No No
Cisgeneza
Transgenes Yes Yes possible Yes Yes
Transgeneza
RNA Interferenz (RNAI)
Wyciszanie gendw (RNAI) Yes Yes No No No
Minichrosomen Yes Yes No Yes Yes
Minichromosomy
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Table 2. Systems for the production of organic seatkrial (own elaboration based on [16])
Tab. 2. Systemy produkcji ekologicznego materigirsego (opracowanie wtasne na bazie [16])

No Plant breeding Variety testing system Seed propagation
" | Hodowla rgilin System oceny odmian Namnaanie materiatu siewnego
. conventional - seed untreated kon-
conventional . . ;
. . . wencjonalne — nasiona niezaprat
Conventional breeding konwencjonalny .
1. . wiane
Hodowla konwencjonalna - -
conventional organic
konwencjonalny ekologiczne
> Breeding for organic agriculture organic organic
" | Hodowla dla rolnictwa ekologicznego ekologiczny ekologiczny
3 Organic plant breeding organic organic
" | Hodowla ekologiczna ekologiczny ekologiczny
4 Old cultivars (Gene Banks) organic organic
" | Stare odmiany uprawne (Banki Genéw) ekologiczny ekologiczny
5 Breeding for mixed cropping* organic* organic*
" | Hodowla dla upraw mieszanyth ekologiczny ekologiczny

* also possible in the conventional systémasliwy takze w systemie konwencjonalnym

about their possible negative consequences fronpdime of  group - there are varieties derived from conveiatigrant
view of human existence.. In industrialized agticré, the breeding, selected for the purpose of conventionléilvation
economic characteristics of varieties are importavitile  and tested using seed dressings, herbicides andrahin
their origin loses its importance. Conversely, iganic fertilizers. The second group consists of varietfemn
farming it is assumed that efficiency will be ingsed by specialized farms where breeding programs are stgupby
supporting the mechanism of changing the expressfon selection activities within organic farming for abting a
genes activated under the influence of the enviemtm specific product. Varieties derived from organicanil
[15]. It is possible only in the selection takintageuder breeding programs constitute another group, whereding,
organic farming conditions. Varieties that adaptifficult ~ selection and testing take place only under organic
habitat conditions use mechanisms of gene expressio conditions, to take full advantage of the benefitsplant-
gene silencing induced by environmental factorstr€@u  environment interaction. For the sustainable usegenfetic
research indicates that these mechanisms have & muesources and the widening of agronomic diverditysi
greater impact on changing the habit and developraEn important to use old varieties and populationseotdid in
organisms than was thought. It is certainly theation of gene banks and traditional local varieties [18]e Tifth - the
research, which may also be an opportunity for migga future but rarely pursued farming direction is tetato the
farming, because the genetic variability caused bgearch for genotypes useful for mixed cropping or
epigenetic factors is a much more complex prockas t intercropping. It is a difficult direction, becauenust take
hereditary genetic variation and the development oihto account both plant-plant interaction, but gidant-soil
research in the area can bring new light to sdienti microbe interaction and plant-microbe-fauna inteosc
knowledge and use of these mechanisms in pradt@je [ Mixed crops are a recommended method both in argani
It is also assumed that it is possible to limibtisi and farming and in integrated crop cultivation.
abiotic stresses by introducing wild plant resiseagenes. It is assumed that new varieties are the mosteite
The possibilities of introducing such genes, howewase carrier of agricultural progress. Therefore, orgafarms,
limited, due to the limitation in organic breeditgtypically  like conventional ones, should use the effectsretding
biological methods. However, attempts are beingentad works as widely as possible. Few specialized bmsedse
exploit the advantages of the method by, for exampl only methods that meet the conditions adopted fgamic
selection among Horms, use of male sterile forms (CMS), farming. The greater part of the seed material used
or association of remote forms such as local popuiawith  organic farming comes from conventional breedingctvh
wild species. Moreover, the EU Directive, omittihg use of only at the last stage of propagation is classifesl
cell fusion techniques, has created a legal loapholwhich  "oeganic". In addition, if organic material is netailable
a number of varieties being a product of breedaofpniques on the market, it is allowed to use seeds commonly
close to GMOs are used by organic farmers. available on the market (conventional) in orgaminrfing.
Watching objectively, allowing at least some modernUnfortunately, agricultural practices and selectiiorities
techniques for the production of varieties, such a$r organic farming are partly different than for
hybridisation or limited transgenesis, would be défeial  conventional farming. Thus, relying on the varigtie
for the extension of genetic diversity and the dapi selected for the conventional system results inldlse of

introduction of desirable traits in organic farming many genotypes that could be successfully usedganic
farming [9, 14, 18]. Many genotypes, which wouldhiaze
3.2. Sourcesof origin and testing of varieties good results in organic farming, are rejected alyeduring

the selection at the level of the breeder, as aglturing
The varieties that go into organic farming canengery the registration process of varieties - directed tla
different origins, often having little to do withe production conventional system. Comparison of the resulthefsame
conditions applicable in this system. Sources efdfigin of  breeding lines tested under organic and converitiona
varieties can be divided into five groups (TableT™)e first  farming conditions may be the evidence [15] (Fig. 1
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Satisfactory yields in the organic system werentbin
more than a dozen genotypes, but only a few of theah
the assessment criteria for conventional

registration of the first hybrid of maize KWS 51&ko,
which already at the stage of cultivation presergegreat
suitability for organic farming [2].
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Fig. 1. Dry matter yield of 151 maize breding mestisr
tested in organic farming (OF) and conventionahfiag
(CF). An example of lost opportunities if genotypa®
chosen only within conventional agriculture (owalara-
tion based on [16])

Rys. 1. Wydajnig suchej masy 151 form hodowlanych ku-

kurydzy przebadanych w rolnictwie ekologicznym (®OF)
konwencjonalnym (CF). Przyktad utraconych szandj je
genotypy g wybierane tylko w ramach konwencjonalneg
rolnictwa (opracowanie wlasne na bazie [16])

In Poland as well as in many other countries, ne@diing
works are carried out for the needs of organic ifagnonly,
while the method of searching among numerous caioveth
varieties, varieties with greater suitability foultovation in
ecological conditions is used. After registering tariety and
gathering information about its biology and requieats, it
can be targeted to a group potentially useful foganic
farming [4, 5, 8, 18]. Initial selection of variesi is facilitated
by the results of Post-registration Variety TestiBgstem
(PDO), especially for those plants where two hariab
cultivation intensities are used in experimentse Btudy of
selected varieties for the conditions of organienfag for
more than ten years is conducted by the InstitGit&ail,
Fertilization and Soil Science State Researchtitst(IUNG-
PIB) in Putawy in Poland. The results of IUNG expants
indicate that the importance of selecting varietie®rganic
farming is greater than in conventional farming9b, Similar
research is also carried out by the Institute ehPBreeding
and Acclimatization State Research Institute in Ziav,
where the suitability of not only modern but al$d varieties
of wheat, oats, barley and potatoes as well agaesgecies
already abandoned in cultivation is tested [18]e Htudies
allowed the recommendation for organic farming ahd
inclusion of a large but still limited number ofrieies and
some old genotypes once grown in Poland on theiaffist
of PIORIN. Recently, the evaluation of varietiegha organic

(o)

varieties in terms of organic cultivation began 2012.
Currently, according to Bundessortenamt, the affitist of

productiorvarieties contains organic varieties of barley aais.
Observation of the type of dependence resultedha t

3.3. Economic aspects of breeding and seeding for
organic farming

Breeding of new varieties is a long-term and ewgly
expensive process. In consequences of the contientra
and breeding for conventional farming, selectedogygres
are addressed usually to intensive ,high inputiadture,
not able to adapt and with loss of biological dsigr. Cul-
tivars are increasingly often patented, not suitdor re-
sowing and dependency on genetical engineering. The
global commercial market, protected seed with prtype
rights is estimated at ca. 30 billion USD. Therefdop ten
seed companies control 70% of the global market.

Organic agriculture needs: cultivars with transpay
of breeding methods, adapted to organic condit{oesis-
tance, weed suppressing, nutrient efficiency);etas that
maintain fertility and those that the farmer cafticate in
the following years; varieties with good taste amatri-
tional quality.)

In the case of organic crops, one of the facton#tihg
the emergence of new varieties is releted to therkde of
return on expenditures, which results from thetkahisown
area of specific species. According to a surveyt®b#5%
of respondents believe that the shortage of castieisnain
factor limiting the further development of spedati
programs for organic plant breeding [1, 20]. Theirma
reasons for failures are: an unsustainable econamiel
and the lack of a financial return on investmentother
major obstacle (22% of respondents) consists inrstable
policy and the lack of adaptation of registratiates for
organic varieties.

In spite of quite large areas on which the orgagatem
is implemented, in reality the areas on which dpeci
species and crop forms are grown are small in joeckt
creates a kind of economic barrier for the develepnof
breeding works and later the seeding of selecteties.
Taking into account the demand and practice of seed
exchange, the largest recipients are annual ptaotsn on
arable land. Meanwhile, in the world's organic famgnthe
dominant form of use is permanent grassland, odogpy
66% of the area, i.e. 38 million ha. Arable landwants to
18% (10 million ha), and long-term crops 8% (4,3lion
ha) [20]. In Europe and Asia, the share of aradfel lin the
structure of organic farming is much larger: in @ue they
account for 43%, while in Asia almost 50% of theat@rea
used organically. The share of arable land is it@mbr
because the needs and possibilities of implememntiodern
varieties are definitely the largest for annual npa
cultivated on arable land and smaller for perencriaps.

If we assume that the basic criterion for the deaintor
specialized seed varieties includes the size ofdhen area,
then the greatest interest of growers should basa by
cereals, which in ecological production occupy djllion
ha, and in Europe slightly over 1 million ha (TaBleFig.

farming system has also been developed at the alent?). If we count together the areas of organic fagmand

Research Center for Cultivar Testing (COBORU), Wigitves
the opportunity to study a larger pool of genotypesreates
an opportunity to enter in Poland into the officiegister of
varieties authorized for cultivation in organicrféng, as is the
case eg. in Austria [14]. In Germany, the studycefeal
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areas in conversion to organic farming, the areaeoéal
sowing accounts for approx. 1,4 million ha (TableFg).

2). Of the cereals, wheat is most commonly growim -
Europe it is about 36% [13]. If so, the size of aherops is
approx. 0,5 million ha, which guarantees the retofn
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expenditure on bred specific variety . It would daw be an
universal crop for the conditions of the whole afr@pe.
The sowing areas of other cereals, and especiadiyott,

the marketing of seeds and plant propagating rehtas a
variety without its registration. On the other harttle
evaluation criteria are not adapted to the redistraf organic

which is popular for organic farms, are even smalle varieties [10] and their official admission to tiragl

Therefore, organic farming in cereal cultivatiorbessed on
varieties from conventional farming, proven in egptal
conditions. It is worth noting that, contrary toetlabove
statements,,
produced and bought in the group of vegetableschwhi
Europe occupy only 25000 ha. However, the speciiics
their production is that you have to buy seeds\evear,
every year, that is why their sale is corresponiglingeater.

Table 3. Top European Union countries with thedatge-
reals areas in organic farming in 2016 [21]

Tabela 3. Kraje Unii Europejskiej z napitszymi obszara-
mi zb& w rolnictwie ekologicznym w 2016 r. [21]

Organic + P
. . Including: under
Countries conversion area .
. ) - . conversion

Kraje Powierzchnia ekologlczna\N . i

-~ tym: w konwersijj

+ w konwersji
1000 ha 1000 ha %

Germany 242,0 5,8 2,4
France 217,4 87,3 40,2
Spanien 216,5 81,6 37,7
Sweden 104,9 15,4 14,y
Austria 102,3 0,0 0,0
Poland 101,1 20,0 19,4
Romania 75,2 15,7 20,9
Denmark 58,3 9,4 16,1
Finland 54,2 7,8 14,4
United Kindom 38,3 1,6 4,2
Hungary 33,1 13,0 39,3
Bulgaria 31,5 22,3 70,8
Czech Republi 27,6 52 18,8

1200
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e

.3‘0\" 0\\\“" o 202 ot

Arable crops Permanent crops

Fig. 2. Use of organic cropland in Europe by cropugs in
2016 [21]

Rys. 2. Wykorzystanie ekologicznych pol uprawny&uw
ropie wedtug grup upraw w 2016 r. [21]

The research and

The healthiness of plants is an important probl&im.
prevent the development of pathogens on plantsspkeial
care should be taken not only for their genetically

the most common organic varieties amdnditioned resistance (selection of the right etgi but

also for the high quality of seed. Sowing of vitahd
healthy seeds is an extremely important elemewrgdinic
farming due to greater competition and lack of pukises

to control pests. The dynamics of pathogens pojpulat
development starts with seeds, because the fabter t
pathogen is on the plant, the faster it spreaderefare,
prevention in seed production is important. Thedsee
themselves require costly sanitary procedures, twhic
involve the use of one or several simultaneousliyfying
methods. These methods can be divided into physical
using the purifying effect of water, air, temperatu
electrical, chemical - using natural organic substs (eg.
to combat pathogenic fungi) or biological - using
antagonistic organisms.

The most important phytosanitary techniques ineiud
treating seeds with hot air or hot water, vacuueast
method, brush method, exposure to smoke, electeamb
treatment and infrared treatment [20]. Despite sosieof
seed damage, priority is given to physical protecti
methods. Individual treatments applied to the sdedcot
bring the expected results, hence various comhinatdf
several consecutive treatments are carried
Unfortunately, in each of the methods, the pararsaigits
application are extremely important, and it reguitiee use
of specialized and expensive equipment [3, 20].
Considering the decentralization of farming andaoig
seed production, having the right equipment foracieg
and conditioning seeds is not very real even fgraup of
farmers. For better efficiency production of seadd seed
dressing may be useful whole range of organic amicst,
in particular plant extracts. Although the resudik the
conducted research are very optimistic, their nserganic
farming requires separate procedures and oftenlycost
small-scale, not necessarily cost-effective toxigatal
tests.

Treatment of seeds with methods allowed in organic
farming does not have the same effectiveness as
conventional chemical dressing. That is why redeanto
new, usable substances is constantly being caotied
In addition, it has been shown that by combininfjedént
methods and substances, they become much moréaffec
- so-called 'hurdle effect' [3]. This also applies seed
batches where diseases or pests have been found.
Therefore, the treatment of organic seed matesiakually
carried out with the use of compound mixtures, Wwhic
ensures greater efficiency and versatility.

out.

innovation policy must promote

programs to support research in the breeding oflyfre 4. Conclusions

pollinated cultivars, protect genetic resources angport
implementation in local communities. According towamber
of authors the future of organic breeding shoulddsn in the
creation of regional cultivars adapted to the mempents of
the local habitat with a lower cost, as a commondgm

cultivation contracted with producer communitiesthaut

official registration [1, 10, 17]. It is importatitat it is not sold
as a common good. Therefore, the EU legal provijsiohibits
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EU Regulation EG No. 834/2007 requires that in
organic farming propagation material from organic
production should be used while the use of conwveati
material in the case of the lack of market avaligbof
material produced in ecological conditions is akolwSeed
production in the organic system takes place hitsire
does not cover the growing demand. As a resultaricg
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production takes place on the principle of adapfents [7] Hausmann B., Parzies H. Methodologies for geneyatamiabil-
from the conventional system to the conditions afamic ity. Part 1: Use of genetic resources in plant direg Plant
farming. The solution to varietal problems could the breeding and farmer participation, FAO, Roma, 200¥-194.
local registration of such varieties or the creatiof a http:/iwww.fao.orgidocrep/pdfi012/11070e/1070e@2.p

separate registration system for organic varietielsich [8] Joczyk K., Stalenga J.: Yielding of new quality vaks of

Id take i he hi fi iqindath winter wheat cultivated in organic farming. Jourél Re-
would take Into account the history of its origindathe search and Applications in Agricultural Engineering016,

origin of parental plants. 3: 200-205.

The development of advanced technologies is mote a 9] Jmczyk K: Badania w zakresie doboru odmian w uprawsmh
more dynamic, but EU regulations on breeding tespnes lowych zalecanych do towarowej uprawy ekologicz(®@qdania
allowed in organic farming are not very clear. w zakresie doboru odmian zb6zimych). Sprawozdanie z zada-
Organizations of biodynamic producers themselvegeha ~ hia badawczego MRIRW. IUNG-PIB Putawy 2015 http:/
imposed restrictions on acceptable breeding teciesiq www.iung.pulawy.pl/images/pdf/Sprawozdania/Spravanie/o

P : e : 20HORre%20%20IUNG_zlia%200zime%2015.11.2015.pdf.
These limitations make it difficult and sometimegem Kolling A.: Organic plant breeding: EU legal fra and

. . . g 0]
Imp9$5|b|e,_ to achieve the prog_ress of .SpeCIfIC anél legislative challenges Paper on EcoSeedForum 2Maz
significant improvement of such traits as: resistato the 2014. Poznan. Poland.

most dangerous pathogens, "low-input” or tolerat@e |11} | ernoud J., Willer H.: Organic Agriculture Worldved Key
drought. For example, the exclusion of hybridizatio results from the FiBL survey on organic agricultuverld-

technique greatly worsens the possibility of vyieli wide 2018. Part 1: Global data and survey backgtofe-
varieties for organic farms. In the authors' opimisome search Institute_ of Orggnic _Agriculture _(F_IBL).
methods such as hybridization, limited transgenesis https://www.organic-world.net/fileadmin/documentatistics

molecular markers would be very useful for extegdin _ /FiBL-2018-Global-data-2016.pdf.

RE ; ; ; ; ; . 12] Lernoud J., Willer H.: Organic Agriculture WorldvédKey re-
g?;aerglig ;jall\r/ririilgt]y and quickly introducing desirabiiaits in sults from the FiBL survey on organic agricultureridwide

. . . . 2018. Part 2: Land use and key crops in organicudtyre 2016.
. Orgam(l: §eed m'arket IS n_aturally assomated vhieh t Research Institute of Organic Agriculture  (FIBL).
idea of ‘fair-trade’ - the idea of supporting local  htps:/mww.organic-world.netfileadmin/documents/ —statis-
communities and small producers - just as the local tics/FiBL-2018-Crops-2016.pdf.
occurrence of plants and their varieties is natural13] Lernoud J., Willer H.: Organic Agriculture Worldvéd Key

Decentralization of production and the releaséhefrharket results from the FiBL survey on organic agricultuverld-
thus becomes a natural process, corresponding éo th Wwide 2018. Part 3: Organic agriculture in the regi@016.
territorial social dimension. However, regionaliesies and Research Institute of Organic Agriculture — (FIBL).

https://www.organic-world.net/fileadmin/documents
[statistics/FiBL-2018-Regions-2016.pdf.
[14] Léschenberger F.: Wheat Breeding For Organic Adttical-

amateur varieties are not legally protected, soirthe
commercial use is possible without additional coSts the

one hand, the type of "open source” breeding Qrm't The ,BFOA" strategy. Paper on EcoSeedForum 20-22zMar

does not support local breeders and does not yit the 2014, Poznan, Poland.

facilities for further breeding in this way. Legitive work  [15] Messmer M.: Evaluation of New Plant Breeding Teghes

and the updating of regulations must therefore keemith for organic agriculture, ECO-BP 2014, FiBL, Frick

the needs of the market, but also with the devetojnof https://www.eco-pb.org/fileadmin/ecopb/documents/-

new technologies. reports_proceedings/Evaluation_of New_Plant_Breeding
_Techniques_for_Organi__ Agriculture.pdf.
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