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WATER SCARCITY IN SY RIA: THE IMPACT OF 
THE CRISIS ON IRRIGA TED AGRICULTURE  

Ammar Auda1, �=�V�R�O�W���0�L�N�O�y�V���6�]�L�O�Y�icsku PhD2, 
Rebomafil Bayot ll1,  

Mayte Alejandra Cuesta Tabares1 

1MATE PhD School of Landscape Architecture and Landscape 
Ecology, 2MATE Department of Landscape Planning and Regional 

Development 
e-mail: Ammar.auda92@gmail.com 

Syria is situated in an arid to semi-arid climatic zone characterized 
by limited water resources in relation to the needs of its population. 
The country is classified as water-poor, with a per capita water share 
that falls below the international poverty line of 1,000 cubic meters 
per person per year. 

Through decades, the economic and social development, as 
well as population growth, have led to the depletion of non-
renewable water resources, and press on renewable ones. The 
�J�R�Y�H�U�Q�P�H�Q�W�¶�V�� �S�H�U�V�L�V�W�H�Q�F�H��on expanding irrigated agriculture 
has put further pressure on water resources resulting in water 
shortage, which was compensated by exploiting groundwater. 
In addition to that, the country experienced multiple severe 
droughts in 1999-2000, 2007-2009, which led to substantial 
population internal displacements and a decrease in water 
availability. 

 After more than twelve years into the crisis in Syria, water 
supply infrastructure, including irrigation networks and 
pumping stations suffer extensive damage and destruction. 
Moreover, a rapid economic downturn that began in 2019 and 
became the predominant cause of agricultural decline due to the 
limited fuel availability, unaffordable water costs, and rising 
production expenses.  
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This review paper aims to assess the state of water resources 
and contribute to a better understanding of the Syrian crisis's 
repercussions on irrigated agriculture. The review employs data 
and statistics from various local and international reports, 
literature, and previous studies that discuss the effects of the 
crisis on agriculture and water resources. 

Keywords: syrian crisis; irrigated agriculture; water; drought.
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The underappreciated green walnut is gaining importance due to its 
distinct ecological function, culinary versatility, and therapeutic 
abundance. The study of the bioactive compounds present in green 
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walnuts and their potential impact on human health has medicinal 
promise. Juglans regia L. is a significant ecological element that has 
an impact on soil health, biodiversity, and the overall ecological 
dynamics in habitats. Understanding and documenting these 
outcomes are crucial for environmental stewardship and the 
development of sustainable land-use plans. When it comes to food, 
black walnuts are often the star ingredient, but green walnuts offer 
unique flavours and textures that are utilised in various recipes. The 
advancement of culinary techniques and the safeguarding of cultural 
culinary traditions rely on comprehending and investigating these 
gastronomic attributes. Green walnuts possess a rich nutritional 
profile, containing ample amounts of omega-3 fatty acids, 
antioxidants, vitamins, and minerals. Walnuts have a diverse array 
of pharmacological characteristics, such as antioxidant, 
antibacterial, antiviral, anticancer, anti-inflammatory, and cognitive-
function-enhancing qualities. Incorporating green walnuts into one's 
diet contributes to antioxidant protection, cardiovascular well-being, 
and overall wellness. Juglans regia L., known for its unique flavour 
and texture, is not only a delectable meal but also promotes 
sustainable dietary habits. This study examines the nutritional and 
pharmacological characteristics of green walnuts, which can be 
utilised for research in several culinary and pharmaceutical contexts. 

Keywords: green walnut; therapeutic uses; culinary applications; eco-
logical aspects; circular economy 
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�$���O�p�J�E�H�V�]�t�Y�i�V�R�V�����Y�D�J�\���P�i�V���Q�p�Y�H�Q���S�D�V�V�]�t�Y���L�Q�M�H�N�W�R�U�R�V���I�~�Y�y�N�i�N�D�W���P�i�U��
�p�Y�W�L�]�H�G�H�N���y�W�D���K�D�V�]�Q�i�O�M�X�N���D���V�]�i�Q�W�y�I�|�O�G�L���Q�|�Y�p�Q�\�Y�p�G���J�p�S�H�N�H�Q�����P�L�Q�G�H�Q��
�M�H�O�H�Q�W���V�� �J�\�i�U�W�y�� �N�t�Q�i�O�D�W�i�E�D�Q�� �P�H�J�W�D�O�i�O�K�D�W�y�N�� A marketing-�V�]�|�Y�H�J�H�N��
szerint a �M�H�O�H�Q�O�H�J���P�p�J���P�L�Q�G�L�J���H�O�W�H�U�M�H�G�W���K�D�J�\�R�P�i�Q�\�R�V���U�p�V�H�V���I�~�Y�y�N�i�N��
�N�D�O���|�V�V�]�H�K�D�V�R�Q�O�t�W�Y�D�����Q�����D���S�H�U�P�H�W�H�]�p�V���H�J�\�H�Q�O�H�W�H�V�V�p�J�H���p�V���K�D�W�p�N�R�Q�\��
�V�i�J�D�������$���O�p�J�E�H�V�]�t�Y�i�V�R�V���I�~�Y�y�N�i�N���O�H�J�I���E�E���M�H�O�O�H�P�]���M�H�����K�R�J�\���D���S�R�U�O�D�V�]��
�W�i�V���V�R�U�i�Q���Q�D�J�\�����O�p�J�E�X�E�R�U�p�N�R�N�N�D�O���W�H�O�t�W�H�W�W���F�V�H�S�S�H�N�H�W���N�p�S�H�]�����D�P�H�O�\���W�|�E�E��
szem�S�R�Q�W�E�y�O���L�V���H�O���Q�\�|�V�����(�J�\�U�p�V�]�W���D���Q�D�J�\���F�V�H�S�S�H�N���H�O�V�R�G�U�y�G�i�V�L���K�D�M��
�O�D�P�D���F�V�H�N�p�O�\�H�E�E���� �P�i�V�U�p�V�]�W���D�� �O�p�J�]�i�U�Y�i�Q�\�R�N�� �P�L�D�W�W���D�� �F�p�O�I�H�O�•�O�H�W�U�H���p�U��
�N�H�]�Y�H�� �N�L�V�H�E�E�� �F�V�H�S�S�H�N�U�H�� �H�V�Q�H�N�� �V�]�p�W���� �D�P�L�� �M�R�E�E�� �I�H�G�H�W�W�V�p�J�H�W�� �H�U�H�G�P�p��
�Q�\�H�]�����(�]�H�N�H�W���D�]���H�O���Q�\�|�N�H�W���D���V�]�D�N�L�U�R�G�D�O�R�P���V�]�H�U�L�Q�W���Q�D�J�\���V�]�i�P�~�����I����
�N�p�Q�W���O�D�E�R�U�D�W�y�U�L�X�P�L�����G�H���•�]�H�P�L���N�|�U�•�O�P�p�Q�\�H�N���N�|�]�|�W�W���L�V���H�O�Y�p�J�]�H�W�W���P�p�U�p�V��
�E�L�]�R�Q�\�t�W�M�D�����(�]���X�W�y�E�E�L�D�N���H�V�H�W�p�E�H�Q���D���S�H�U�P�H�W�H�]�p�V�L���P�&�Y�H�O�H�W���P�X�Q�N�D�P�L��
�Q���V�p�J�p�W���V�R�N���W�p�Q�\�H�]�����E�H�I�R�O�\�i�V�R�O�M�D���H�J�\�V�]�H�U�U�H�����D�P�H�O�\�H�N���H�J�\�•�W�W�H�V���K�D��
�W�i�V�D���V�R�N�V�]�R�U���Q�H�P���V�]�i�P�t�W�K�D�W�y���N�L���H�O���U�H�����(�E�E�H�Q���D���W�D�Q�X�O�P�i�Q�\�E�D�Q���K�D�J�\�R��
�P�i�Q�\�R�V���U�p�V�H�V-�����L�O�O�H�W�Y�H���O�p�J�E�H�V�]�t�Y�i�V�R�V���I�~�Y�y�N�i�N�N�D�O���Y�p�J�]�H�W�W���S�H�U�P�H�W�H�]�p�V�L��
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�P�&�Y�H�O�H�W�H�N���P�X�Q�N�D�P�L�Q���V�p�J�L���M�H�O�O�H�P�]���L�W���K�D�V�R�Q�O�t�W�R�W�W�X�Q�N���|�V�V�]�H�����9�L�]�V�J�i��
�O�D�W�D�L�Q�N���P�H�J�K�D�W�i�U�R�]�R�W�W���•�]�H�P�H�O�W�H�W�p�V�L���M�H�O�O�H�P�]���N���P�H�O�O�H�W�W���P�H�J�O�H�S�����H�U�H�G��
�P�p�Q�Q�\�H�O���]�i�U�X�O�W�D�N���� 
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REMOTE SENSING TECHNOLOGY AS A  
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As the world population rises, the demand for basic life needs 
increases: this is mainly so with changes in the types and amount of 
food that will be required per person in order to counteract the 
resultant escalated impact. Among the large scale disasters referred 
to is land degradation which affects the processes by which defined 
populations must be fed, particularly through the crop sector. 
According to sources, land degradation affects the value of both 
biophysical and biochemical environment through a blend of hu-
man-induced actions upon the land, most of which are considered 
deleterious or undesirable. To be specific, land degradation worsens 
the infertility of soil in terms of reduced soil health, productivity, and 
biodiversity. For the purpose of assessing the impact, attempts are 
made in such a way that provides maximum productivity with mini-
mum environmental challenges, and less wasted effort or expense. 
These include; systematising erosion basing on the forms of erosion, 
and applying quality scales to combat the severity of soil erosion, 
among others. This work reviews the suitability of desirable 
applications for determining the possible consequences and 
potential management measures against land degradation. Remote 
sensing was applied as a non-intrusive measure whose 
electromagnetic energy was recorded by passive sensors with no or 
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less disturbance of the land surface; therefore, researchers would be 
able to monitor the natural soil condition without altering it. 
Primarily, applications were applied with a target of detecting and 
identifying the features that would adversely affect the biological or 
economic productivity of land. The success of the applications was 
based on the resolution and extent of spatial, spectral, radiometric, 
and temporal data. Consequently, it is crucial to devise radiometers 
and photometers with high efficiency that can aid the assessment of 
land degradation. One important aspect is that remote sensing 
technology allows collection of data even in land areas that are 
inaccessible. Nonetheless, this is limited by the lack of user-
functional skills and the high cost attached. From this viewpoint, a 
study is needed to explore more precision facets that would enhance 
remote sensing as a technology for determining the land degradation 
challenge. 

Keywords: Remote sensing, land degradation, assessment, spatial, 
temporal 
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�p�V���/�D�E�R�U�i�O�O�D�W�W�X�G�R�P�i�Q�\�L���,�Q�W�p�]�H�W 

 
�$���M�H�O�H�Q�O�H�J���S�L�D�F�R�Q���I�H�O�O�H�O�K�H�W�����V�]�H�Q�]�R�U�Rkban, amelyeket szarvasmar-
�K�i�N���i�O�O�D�S�R�W�i�Q�D�N�����Y�L�V�H�O�N�H�G�p�V�p�Q�H�N���G�H�W�H�N�W�i�O�i�V�i�U�D���D�O�N�D�O�P�D�]�Q�D�N�����P�p�J���Q�D��
�J�\�R�Q���V�R�N���O�H�K�H�W���V�p�J���U�H�M�O�L�N�����0�L�Q�p�O���M�R�E�E�D�Q���L�V�P�H�U�M�•�N���D�]���i�O�O�D�W�R�N���Y�L�V�H�O�N�H��
�G�p�V�p�W���� �D�Q�Q�i�O�� �S�R�Q�W�R�V�D�E�E�D�Q���W�X�G�M�X�N�� �N�L�H�O�p�J�t�W�H�Q�L�� �V�]�•�N�V�p�J�O�H�W�H�L�N�H�W���� �D�Q�Q�i�O��
�K�D�P�D�U�D�E�E���p�V�]�U�H�Y�H�K�H�W�M�•�N���D���Q�R�U�P�i�O �I�L�]�L�R�O�y�J�L�i�V���i�O�O�D�S�R�W�W�y�O���Y�D�O�y���H�O�W�p�U�p��
�V�H�N�H�W�� ���N�•�O�|�Q�E�|�]���� �E�H�W�H�J�V�p�J�H�N�H�W���� �U�H�Q�G�H�O�O�H�Q�H�V�V�p�J�H�N�H�W������ �.�X�W�D�W�i�V�L�� �F�p��
�O�X�Q�N���I�H�O�K�t�Y�Q�L���D���I�L�J�\�H�O�P�H�W���D�]���H�V�]�N�|�]�I�H�M�O�H�V�]�W���N���V�]�i�P�i�U�D���~�M�����N�R�P�S�O�H�[��
�P�R�]�J�i�V�I�R�U�P�i�N���G�H�W�H�N�W�i�O�K�D�W�y�V�i�J�i�U�D���D�Q�Q�D�N���p�U�G�H�N�p�E�H�Q�����K�R�J�\���H�]�H�N�E���O��
�P�p�J���P�D�J�D�V�D�E�E���V�]�L�Q�W�&���p�V���~�M�����|�V�V�]�H�W�H�W�W���Y�L�V�H�O�N�H�G�p�V�L���P�L�Q�W�i�N���N�H�U�•�O�K�H�V�V�H��
�Q�H�N���I�H�O�L�V�P�H�U�p�V�U�H�� 

�.�t�V�p�U�O�H�W�•�Q�N�E�H�Q���D���V�Y�i�M�F�L���,�W�L�Q���+�R�F�K���F�p�J���5�X�P�L�:�D�W�F�K���N�D�Q�W�i�U���p�V��
�O�p�S�p�V�V�]�i�P�O�i�O�y�� �S�H�G�R�P�p�W�H�U�� �V�]�H�Q�]�R�U�D�L�Q�D�N�� �D�O�D�S�D�G�D�W�D�L�E�y�O�� �L�J�\�H�N�H�]��
�W�•�Q�N�� �N�•�O�|�Q�E�|�]������ �i�O�W�D�O�i�Q�R�V- �p�V�� �Q�H�P�� �i�O�W�D�O�i�Q�R�V�� �P�R�]�J�i�V�I�R�U�P�i�N�D�W��
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�I�H�O�L�V�P�H�U�Q�L���J�p�S�L���W�D�Q�X�O�y���D�O�J�R�U�L�W�P�X�V�R�N�����0�D�F�K�L�Q�H���/�H�D�U�Q�L�Q�J�����V�H�J�t�W��
�V�p�J�p�Y�H�O�����P�L�Q�W���i�O�O�����O�p�S�����I�H�O�i�O�O�����O�H�I�H�N�V�]�L�N�����I�H�N�V�]�L�N�����H�V�]�L�N�����L�V�]�L�N�����N�p��
�U���G�]�L�N���� �•�U�t�W���� �M�i�W�p�N-�D�J�U�H�V�V�]�L�y���� �Q�\�D�O�R�J�D�W���� �Y�D�N�D�U�y�G�]�L�N���� �I�H�M�P�R�]�J�i�V����
alszik. 

�$���N�t�V�p�U�O�H�W�K�H�]���H�J�\���F�K�D�U�R�O�D�L�V���K�t�]�y���E�L�N�i�W���V�]�H�U�H�O�W�•�Q�N���I�H�O���D�]���p�U�]�p��
�N�H�O���N�N�H�O�����p�V���N�D�P�H�U�i�V���P�H�J�I�L�J�\�H�O�p�V���P�H�O�O�H�W�W���J�\�&�M�W�|�W�W�•�N���D�]���D�G�D�W�R��
�N�D�W�����$���U�H�Q�G�V�]�H�U���W�D�Q�t�W�i�V�i�K�R�]���p�V���D���Y�D�O�L�G�i�O�i�V�i�K�R�]���������y�U�i�Q�\�L���Y�L�G�H�y��
�N�H�U�•�O�W���D�Q�Q�R�W�i�O�i�V�U�D�����.�L�K�t�Y�i�V�W���M�H�O�H�Q�W�H�W�W���D���N�p�S�L���D�Q�\�D�J���p�V���D���V�]�H�Q�]�R��
�U�R�N�E�y�O���V�]�i�U�P�D�]�y���D�G�D�W�R�N���N�|�]�|�W�W�L���P�i�V�R�G�S�H�U�F�Q�\�L���S�R�Q�W�R�V�V�i�J�~���L�G����
�V�]�L�Q�N�U�R�Q�� �U�H�D�O�L�]�i�O�i�V�D���� �$�� �N�t�V�p�U�O�H�W�E�Hn az SVC (Support Vector 
�&�O�D�V�V�L�I�L�F�D�W�L�R�Q���� �p�V�� �D�� �5�D�Q�G�R�P�)�R�U�H�V�W���� �G�H�F�L�V�L�R�Q�� �W�U�H�H�� �D�O�D�S�~��
�N�O�D�V�V�]�L�I�L�N�i�W�R�U�R�N�D�W���K�D�V�]�Q�i�O�Y�D���W�D�Q�t�W�R�W�W�X�N���p�V���S�U�H�G�L�N�i�O�W�D�W�W�X�N���D���U�H�Q�G��
�V�]�H�U�W���� �N�H�U�H�V�Y�H�� �D�]�� �L�G�H�i�O�L�V�� �E�H�i�O�O�t�W�i�V�R�N�D�W���p�V�� �|�V�V�]�H�K�D�V�R�Q�O�t�W�Y�D�� �D�� �N�p�W��
�D�O�J�R�U�L�W�P�X�V�W�����$���N�p�W���N�O�D�V�V�]�L�I�L�N�i�W�R�U���H�O�W�p�U�����H�U�H�G�P�pnyeket mutatott. 
�0�H�J�Y�L�]�V�J�i�O�W�X�N���W�R�Y�i�E�E�i�����K�R�J�\���N�•�O�|�Q-�N�•�O�|�Q���D���N�D�Q�W�i�U���p�V���D���O�p�S�p�V��
�V�]�i�P�O�i�O�y���D�G�D�W�D�L�E�y�O���P�L�O�\�H�Q���V�L�N�H�U�H�V�V�p�J�J�H�O���W�X�G�M�X�N���I�H�O�L�V�P�H�U�W�H�W�Q�L���D��
�N�•�O�|�Q�E�|�]���� �P�R�]�J�i�V�I�R�U�P�i�N�D�W���� �p�V�� �H�]�W�� �|�V�V�]�H�K�D�V�R�Q�O�t�W�R�W�W�X�N�� �D�]�]�D�O����
�D�P�L�N�R�U���P�L�Q�G�N�p�W���p�U�]�p�N�H�O�����D�G�D�W�D�L�W���K�D�V�]�Q�i�O�W�X�N���� 

Az alkalmazot�W���p�U�]�p�N�H�O�����V�D�M�i�W���N�O�D�V�V�]�L�I�L�N�i�F�L�y�Y�D�O���L�V���U�H�Q�G�H�O�N�H��
�]�L�N�����G�H���D�G�R�W�W���L�G���S�L�O�O�D�Q�D�W�E�D�Q���H�J�\���V�]�H�Q�]�R�U�E�y�O�����N�D�Q�W�i�U���Y�D�J�\���O�p�S�p�V��
�V�]�i�P�O�i�O�y���� �F�V�D�N�� �H�J�\�� �P�R�]�J�i�V�I�R�U�P�D�� �I�H�O�L�V�P�H�U�p�V�p�U�H�� �N�p�S�H�V�� ���S�O����
�H�V�]�L�N�������(�]�]�H�O���V�]�H�P�E�H�Q���D�]���i�O�W�D�O�X�Q�N���N�p�V�]�t�W�H�W�W���N�H�U�H�W�U�H�Q�G�V�]�H�U���P�L�Q��
�G�H�Q���Y�L�V�H�O�N�H�G�p�V�U�H���N�•�O�|�Q���P�R�G�H�O�O�W���W�D�Q�t�W�����D�P�L�Q�H�N���N�|�V�]�|�Q�K�H�W���H�Q���H�J�\��
�L�G���S�R�Q�W�E�D�Q���S�i�U�K�X�]�D�P�R�V�D�Q���N�H�W�W�����Y�D�J�\���W�|�E�E���P�R�]�J�i�V�I�R�U�P�D���L�V���I�H�O��
�L�V�P�H�U�W�H�W�K�H�W�������S�O�����i�O�O�����H�V�]�L�N�����D�J�U�H�V�V�]�L�y���� 

�(�O�P�R�Q�G�K�D�W�y�����K�R�J�\���D�]���L�G�H�i�O�L�V���E�H�i�O�O�t�W�i�V�R�N���P�H�J�N�H�U�H�V�p�V�H���X�W�i�Q����
�D�]�R�N���K�D�V�]�Q�i�O�D�W�i�Y�D�O���D���W�|�E�E�G�L�P�H�Q�]�L�y�V���P�R�G�H�O�O�E�H�Q���P�L�Q�G�H�Q���i�O�W�D�O�X�Q�N��
�Y�L�]�V�J�i�O�W���P�R�]�J�i�V�I�R�U�P�D���O�H�J�D�O�i�E�E��������-�R�V���V�L�N�H�U�H�V�V�p�J�J�H�O���I�H�O�L�V�P�H�U��
�W�H�W�K�H�W���� 

Kulcsszavak: �V�]�D�U�Y�D�V�P�D�U�K�D�����V�]�H�Q�]�R�U�����5�X�P�L�:�D�W�F�K�����N�R�P�S�O�H�[���P�R�]�J�i�V��
�I�R�U�P�i�N�����J�p�S�L���W�D�Q�X�O�y���D�O�J�R�U�L�W�P�X�V�R�N�����W�|�E�E�G�L�P�H�Q�]�L�y�V���N�O�D�V�V�]�L�I�L�N�i�F�L�y 
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�$���6�=�2�3�7�$�7�Ï-�.�2�&�$���7�$�.�$�5�0�È�1�<�e�/�(�6�=�7������ 
L -ARGININ, VALAMINT SZ �(�/�e�1���e�6���(-VITAMIN 
�.�,�(�*�e�6�=�Ë�7�e�6�e�1�(�.���+�$�7�È�6�$���$�=���(�/���+�$�6�,���.�2��
�&�È�.���0�$�/�$�&�$�,�1�$�.���%�e�/�0�2�5�)�2�/�Ï�*�,�$�,���3�$�5�$��

�0�e�7�(�5�(�,�5�(���������1�$�3�2�6���eLETKORBAN  

Csernus Brigittaa, Arth David Sol Valmoria Ort egab, 
James Kachungwa Lugatac�����.�D�V�]�D���5�R�]�i�O�L�Dd�����&�]�D�N�y��

�*�i�E�R�Ud�����*�D�i�O���%�R�W�R�Q�Ge�����'�X�F�]�D���/�i�V�]�O�ye,  
�&�]�H�J�O�p�G�L���/eventef�����6�]�D�E�y���&�V�D�E�Dc 

aDE-�7�7�.�����(�Y�R�O�~�F�L�y�V���È�O�O�D�W�W�D�Q�L���p�V���+�X�P�i�Q�E�L�R�O�y�J�L�D�L���7�D�Q�V�]�p�N�����'�H�E�U�H�F�H�Q 
b�&�H�Q�W�U�D�O���0�L�Q�G�D�Q�D�R���8�Q�L�Y�H�U�V�L�W�\�����%�X�N�L�G�Q�R�Q�����)�•�O�|�S-szigetek 

cDE-�0�e�.�����7�D�N�D�U�P�i�Q�\�R�]�i�V-�p�O�H�W�W�D�Q�L��T�D�Q�V�]�p�N�����'�H�E�U�H�F�H�Q 
dCLA-Pig Kft., Somogyszob 

eDE-�È�2�.�����$�Q�D�W�y�P�L�D�L�����6�]�|�Y�H�W- �p�V���)�H�M�O���G�p�V�W�D�Q�L���,�Q�W�p�]�H�W�����'�H�E�U�H�F�H�Q 
fDE-�0�e�.�����È�O�O�D�W�W�H�Q�\�p�V�]�W�p�V�L���7�D�Q�V�]�p�N�����'�H�E�U�H�F�H�Q 

 
�$�]���i�O�O�D�W�R�N gyomor-�E�p�O���W�U�D�N�W�X�V�D���O�p�W�I�R�Q�W�R�V�V�i�J�~���D���W�D�N�D�U�P�i�Q�\���W�i�S�O�i�O�y��
�D�Q�\�D�J�D�L�Q�D�N�� �O�H�E�R�Q�W�i�V�i�E�D�Q, valamint �I�H�O�V�]�t�Y�y�G�y�� �D�Q�\�D�J�R�N�N�i�� �W�|�U�W�p�Q�� 
�D�O�D�N�t�W�i�V�i�E�D�Q, amelyek �Q�p�O�N�•�O�|�]�K�H�W�H�W�O�H�Q�H�N���D�]���p�O�H�W�I�H�Q�Q�W�D�U�W�i�V�K�R�]�����p�V���D��
�W�H�U�P�H�O�p�V�K�H�]�����$�]���H�P�p�V�]�W���U�H�Q�G�V�]�H�U���H�J�p�V�]�V�p�J�L���i�O�O�D�S�R�W�i�Q�D�N���H�J�\�L�N���P�X��
�W�D�W�y�M�D���D���E�p�O�P�R�U�I�R�O�y�J�L�D�L���N�p�S�O�H�W�H�N���i�O�O�D�S�R�W�D�����$���K�R�V�V�]�D�E�E���p�V���V�]�p�O�H�V�H�E�E��
�E�p�O�E�R�O�\�K�R�N����villusok���� �Q�D�J�\�R�E�E���I�H�O�•�O�H�W�H�W���N�p�S�H�]�Q�H�N�����H�]�i�O�W�D�O���M�i�U�X�O�Q�D�N��
�K�R�]�]�i���D���W�i�S�O�i�O�y�D�Q�\�D�J�R�N���K�D�W�p�N�R�Q�\�D�E�E���D�E�V�]�R�U�S�F�L�y�M�i�K�R�]����Azok a ma-
�O�D�F�R�N�����D�P�H�O�\�H�N�H�W���N�R�U�D�L���p�O�H�W�N�R�U�E�D�Q���H�O�Y�i�O�D�V�]�W�D�Q�D�N�����H�P�p�V�]�W�p�V-�p�O�H�W�W�D�Q�L��
�p�U�W�H�O�H�P�E�H�Q���I�H�M�O�H�W�O�H�Q���E�p�O�U�H�Q�G�V�]�H�U�U�H�O���p�V���P�L�N�U�R�E�L�R�W�i�Y�D�O���U�H�Q�G�H�O�N�H�]�Q�H�N����
e�]�i�O�W�D�O �p�U�]�p�N�H�Q�Q�\�p���Y�i�O�Q�D�N���D�]���R�[�L�G�D�W�t�Y���V�W�U�H�V�V�]�U�H�����$ jejunumban a �E�p�O��
�J�i�W �J�\�H�Q�J�•�O�p�V�H, �p�V���D���E�p�O�E�R�O�\�K�R�N���H�U�R�G�i�O�y�G�i�V�D���Y�H�V�]�p�O�\�H�]�W�H�W�L���D���E�p�O���L�Q��
�W�H�J�U�L�W�i�V�i�W, �p�V���U�R�Q�W�M�D���D���P�D�O�D�F�R�N���W�H�O�M�H�V�t�W�P�p�Q�\�p�W��  

�$���P�D�O�D�F�R�N���p�O�H�W�p�Q�H�N���N�H�]�G�H�W�L���V�]�D�N�D�V�]�i�E�D�Q���D���N�R�F�D�W�H�M���M�H�O�H�Q�W�L���D��
�I���� �W�i�S�O�i�O�y�D�Q�\�D�J-�I�R�U�U�i�V�X�N�D�W���� �.�X�W�D�W�i�V�R�N�� �V�]�H�U�L�Q�W�� �E�L�]�R�Q�\�R�V��
�W�D�N�D�U�P�i�Q�\�N�L�H�J�p�V�]�t�W���N���D�O�N�D�O�P�D�]�i�V�i�Y�D�O���O�H�K�H�W���V�p�J���D�G�y�G�L�N���D���N�R�F�i�N��
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�W�H�M�|�V�V�]�H�W�p�W�H�O�p�Q�H�N���p�V��-�P�L�Q���V�p�J�p�Q�H�N�� �P�y�G�R�V�t�W�i�V�i�U�D���� �D�P�L���N�H�G�Y�H�]����
�K�D�W�i�V�V�D�O���O�H�K�H�W���D���P�D�O�Dcokra is.  

�.�t�V�p�U�O�H�W�H�L�Q�N���V�R�U�i�Q���D�]�W���Y�L�]�V�J�i�O�W�X�N�����K�R�J�\���D���V�]�R�S�W�D�W�y�N�R�F�D���W�D�N�D�U��
�P�i�Q�\�p�O�H�V�]�W�������D�U�J�L�Q�L�Q�����Y�D�O�D�P�L�Q�W���(-�Y�L�W�D�P�L�Q���p�V���V�]�H�U�Y�H�V���V�]�H�O�p�Q���N�L��
�H�J�p�V�]�t�W�p�V�H���K�R�J�\�D�Q���E�H�I�R�O�\�i�V�R�O�M�D���D�]���H�O���V�]�|�U���H�O�O�����N�R�F�i�N���P�D�O�D�F�D�L��
�Q�D�N���E�p�O�P�R�U�I�R�O�y�J�L�D�L���i�O�O�D�S�R�W�i�W���������Q�D�S�R�V���p�O�H�W�N�R�U�E�D�Q�� 

�$�� �N�t�V�p�U�O�H�W�E�H�� �|�V�V�]�H�V�H�Q�� ������ �'�D�Q�%�U�H�G�� �N�R�F�D�V�•�O�G���W�� �Y�R�Q�W�X�Q�N�� �E�H����
�H�O�K�H�O�\�H�]�p�V�•�N���H�J�\�H�G�L�O�H�J���W�|�U�W�p�Q�W�����$�]���i�O�O�D�W�R�N�D�W���D���N�t�V�p�U�O�H�W���N�H�]�G�H�W�p�Q��
�P�p�U�W���p�O���V�~�O�\�X�N���D�O�D�S�M�i�Q���Q�p�J�\���W�D�N�D�U�P�i�Q�\�R�]�i�V�L���F�V�R�S�R�U�W�E�D���R�V�]�W�R�W��
�W�X�N�����$���N�R�Q�W�U�R�O�O�F�V�R�S�R�U�W���D���W�H�O�H�S�H�Q���D�O�N�D�O�P�D�]�R�W�W���V�]�R�S�W�D�W�y�N�R�F�D���W�D�N�D�U��
�P�i�Q�\�W���N�D�S�W�D�����'�(���������������0�-���N�J; NyF: 16%; SID Lys: 9,9 g/kg). 
�$�� �W�R�Y�i�E�E�L�� �K�i�U�R�P�� �F�V�R�S�R�U�W�� �N�R�F�i�L�� �p�O�H�V�]�W���� ���/�H�Y�X�F�H�O�O�� �‹�6�%�� �����0�(��
�7�L�W�D�Q���������������������H�P�H�O�W���V�]�L�Q�W�&���/-arginin (+4,4 g/kg arginin), vala-
�P�L�Q�W���H�P�H�O�W���V�]�L�Q�W�&���V�]�H�O�p�Q���p�V���(-�Y�L�W�D�P�L�Q���������������P�J���V�]�H�U�Y�H�V���V�]�H�O�p�Q����
+ 50 mg/kg E-�Y�L�W�D�P�L�Q�����N�L�H�J�p�V�]�t�W�p�V�W���W�D�U�W�D�O�P�D�]�y���W�D�N�D�U�P�i�Q�\�W���N�D�S��
�W�D�N���� �$�� �N�t�V�p�U�O�H�W�L�� �W�D�N�D�U�P�i�Q�\�R�N�D�W�� �D�� �N�R�F�i�N�� �D�� �Y�i�U�K�D�W�y�� �I�L�D�O�i�V�W�� �P�H�J��
�H�O���]�����������Q�D�S�W�y�O���N�H�]�G�Y�H���I�R�J�\�D�V�]�W�R�W�W�i�N�����$���P�D�O�D�F�R�N�����������p�O�H�W�Q�D�S�M�i�Q��
�D�O�P�R�Q�N�p�Q�W�� �H�J�\�� �P�D�O�D�F�� �W�~�O�D�O�W�D�W�i�V�W�� �N�|�Y�H�W���H�Q�� �E�R�Q�F�R�O�i�V�U�D�� �N�H�U�•�O�W����
�P�H�O�\���V�R�U�i�Q���D���M�H�M�X�Q�X�P�E�y�O���J�\�&�M�W�|�W�W�•�Q�N���P�L�Q�W�i�W�����$���E�p�O�V�]�D�N�Dszt 4%-
�R�V�� �S�D�U�D�I�R�U�P�D�O�G�H�K�L�G�� �R�O�G�D�W�E�D�Q�� �W�i�U�R�O�W�X�N���� �P�D�M�G�� �D�� �V�]�H�J�P�H�Q�V�H�N�E���O��
�P�H�W�V�]�H�W�H�N�� �N�p�V�]�•�O�W�H�N���� �+�H�P�D�W�R�[�L�O�L�Q-�H�R�]�L�Q�� �I�H�V�W�p�V�W�� �N�|�Y�H�W���H�Q�� �D��
�Y�L�O�O�X�V�K�R�V�V�]���� �D�� �Y�L�O�O�X�V�V�]�p�O�H�V�V�p�J���� �D�� �N�U�L�S�W�D�P�p�O�\�V�p�J���� �D��
�Y�L�O�O�X�V�K�R�V�V�]���N�U�L�S�W�D�P�p�O�\�V�p�J���D�U�i�Q�\�D�����p�V���D���Y�L�O�O�X�V�W�H�U�•�O�H�W���N�H�U�•�O�W���P�H�J��
�K�D�W�i�U�R�]�i�V�U�D�� �P�L�N�U�R�V�]�N�y�S�K�R�]�� �N�D�S�F�V�R�O�W�� �N�D�P�H�U�D���� �Y�D�O�D�P�L�Q�W�� �D��
�F�H�O�O�6�H�Q�V���(�Q�W�U�\���V�]�R�I�W�Y�H�U���V�H�J�t�W�V�p�J�p�Y�H�O�� 

�$���N�R�F�i�N���W�D�N�D�U�P�i�Q�\�i�Q�D�N���p�O�H�V�]�W��-�N�L�H�J�p�V�]�t�W�p�V�H���V�]�L�J�Q�L�I�L�N�i�Q�V�D�Q��
(P < �������������Q�|�Y�H�O�W�H���D���E�p�O�E�R�O�\�K�R�N���K�R�V�V�]�i�W���p�V���W�H�U�•�O�H�W�p�W�����Y�D�O�D�P�L�Q�W���D��
�Y�L�O�O�X�V�K�R�V�V�]���N�U�L�S�W�D�P�p�O�\�V�p�J���D�U�i�Q�\�i�W���D���N�R�Q�W�U�R�O�O�F�V�R�S�R�U�W�K�R�]���N�p�S�Hst. 
�$�� �Y�L�O�O�X�V�V�]�p�O�H�V�V�p�J�H�W���p�V�� �D�� �N�U�L�S�W�D�P�p�O�\�V�p�J�H�W���P�L�Q�G�K�i�U�R�P�� �W�D�N�D�U�P�i��
�Q�\�R�]�i�V�L�� �N�H�]�H�O�p�V�� �V�]�L�J�Q�L�I�L�N�i�Q�V�D�Q�� �M�D�Y�t�W�R�W�W�D�� �D�� �N�R�Q�W�U�R�O�O�F�V�R�S�R�U�W�K�R�]��
�Y�L�V�]�R�Q�\�t�W�Y�D���� 

�.�|�Y�H�W�N�H�]�W�H�W�p�V�N�p�Q�W���P�H�J�i�O�O�D�S�t�W�K�D�W�y���� �K�R�J�\�� �D�� �V�]�R�S�W�D�W�y�N�R�F�D-ta-
�N�D�U�P�i�Q�\�E�D�Q���D�O�N�D�O�P�D�]�R�W�W���W�D�N�D�U�P�i�Q�\�N�L�H�J�p�V�]�t�W���N���S�R�]�L�W�t�Y���K�D�W�i�V�V�D�O��
l�H�K�H�W�Q�H�N���D���P�D�O�D�F�R�N���E�p�O�P�R�U�I�R�O�y�J�L�D�L���S�D�U�D�P�p�W�H�U�H�L�U�H�����$�]���D�O�N�D�O�P�D��
�]�R�W�W���N�L�H�J�p�V�]�t�W�p�V�H�N���N�|�]�•�O���D���O�H�J�N�H�G�Y�H�]���E�E���Y�i�O�W�R�]�i�V�R�N�D�W���D�]���p�O�H�V�]�W�� 
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�V�H�J�t�W�H�W�W�H���H�O�������$�]���H�P�p�V�]�W���U�H�Q�G�V�]�H�U�E�H�Q���H�O�V�]�D�S�R�U�R�G�y���p�O�H�V�]�W���J�R�P��
�E�i�N�� �D�Q�\�D�J�F�V�H�U�H�W�H�U�P�p�N�H�Lk �U�p�Y�p�Q �V�H�J�t�W�Whetik �D�� �E�p�O�K�i�P�V�H�M�W�H�N��
�S�U�R�O�L�I�H�U�i�F�L�y�M�i�W�����H�]�i�O�W�D�O���Q�|�Y�H�O�Y�H���D���I�H�O�V�]�t�Y�y�G�i�V�L���I�H�O�•�O�H�W�H�W. 
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COMPLEX EVALUATION T HE DIETARY FIBER 
EFFECTS IN THE  

BROILER CHICKEN NUTR ITION  

Kesete Goitom Tewelde1, 2, �)�H�U�H�Q�F���+�X�V�Y�p�W�K1,  

Nikoletta Such1�����/�i�V�]�O�y���3�i�O1, �.�i�U�R�O�\���'�X�E�O�H�F�]1 

 
1Institute of Physiology and Nutrition, Georgikon Campus, 

Hungarian University of Agriculture and Life Science, Deak Ferenc 
Street 16, 8360 Keszthely, Hungary 

2Hamelmalo Agricultural College, Department of Animal Sciences, 
National Higher Education and Research Institute of Eritrea, P.O. 

Box 397, Keren, Eritrea 
 
Many efforts have done to optimizing the chicken gut microbiota 
since the antibiotic growth promoters was banned in the European 
union in 2006. The increase of antibiotic resistant microbes (ARM) 
and to use more locally available, cheaper feedstuffs and industrial 
by-products in poultry nutrition make gut health as a hot topic. 
Dietary fibers (DF) contain water soluble (SDF) and insoluble 
fractions (IDF) that have different effects in chickens. Beside 
solubility the particle size and the water holding capacity of DF can 
also modify the digestive characteristics. Some soluble fractions of 
DF can impair digestion through increasing gut viscosity but can 
also work as prebiotics in hindgut parts and modifies the gut 
microbiota composition  (Qiu et al., 2022). Structural IDF is 
necessary for gut motility, but its high content can decrease the 
efficiency of digestive enzymes. In birds, structural fiber plays a 
specific role for gizzard function, which has several positive aspects 
for digestion (Mateos et al., 2012) and at optimal level can improve 
feed efficiency (Shang et al., 2020).Whether and in what way the 
dietary fiber improves broiler growth performance is still a very 
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important concept to investigate. Beside gut health, DF also affects 
the gastrointestinal tract development, not only the size of gizzard, 
but also the length of jejunum and ileum (Desbruslais et al., 2021; 
Jha & Mishra, 2021)���� �7�K�H�� �'�)�� �H�I�I�H�F�W�V�� �R�Q�� �E�L�U�G�V�¶�� �S�H�U�I�R�U�P�D�Q�F�H���� �J�X�W��
microflora, digestive physiology, and other parameters are 
inconsistent as it depends on fiber source, type, inclusion level, diet 
composition, birds age and feed particle size (Kheravii et al., 2018). 
To come up with a better awareness, more information needed on 
the effects of different dietary fiber sources and at different animal 
age categories. The fiber evaluation system of poultry feeds should 
also be extended towards the soluble and insoluble fractions. 
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�K�R�J�\���O�H�J�H�O�W�H�W�H�W�W���N�|�U�•�O�P�p�Q�\�H�N���N�|�]�|�W�W���P�H�O�\�H�N���D�]�R�N���D���S�D�U�D�P�p�W�H�U�H�N��
�P�H�O�\�H�N�� �D�� �O�H�J�W�|�E�E�� �L�Q�I�R�U�P�i�F�L�y�Y�D�O�� �V�]�R�O�J�i�O�Q�D�N�� �D�]�� �i�O�O�D�W�� �H�J�p�V�]�V�p�J�L��
�i�O�O�D�S�R�W�D�� �p�V�� �M�y�O�O�p�W�H�� �W�H�N�L�Q�W�H�W�p�E�H�Q�� �p�V�� �H�]�H�N�Q�H�N�� �D�� �P�p�U�p�V�p�U�H�� �P�L�O�\�H�Q��
�p�U�]�p�N�H�O���N�H�W���K�D�V�]�Q�i�O�K�D�W�X�Q�N�����(�Q�Q�H�N���p�U�G�H�N�p�E�H�Q�����������F�K�D�U�R�O�D�L�V���I�D�M��
�W�i�M�~���W�H�K�H�Q�H�W���p�V���V�]�D�S�R�U�X�O�D�W�i�W���V�]�H�U�H�O�W�•�N���I�H�O���Q�p�J�\���N�•�O�|�Q�E�|�]�������]�|�P�p��
�E�H�Q���D�]���L�Q�W�H�Q�]�t�Y���W�D�U�W�i�V�W�H�F�K�Q�R�O�y�J�L�i�N�U�D���N�L�I�H�M�O�H�V�]�W�H�W�W���V�]�H�Q�]�R�U�R�N�N�D�O����
�$���N�L�I�H�M�O�H�W�W���i�O�O�D�W�R�N���O�i�E�i�U�D���S�H�G�R�P�p�W�H�U�����I�•�O�•�N�E�H���*�3�6���K�H�O�\�P�H�J�K�D��
�W�i�U�R�]�y���� �D�� �E�H�Q�G���E�H�� ���U�H�F�p�V�E�H���� �E�y�O�X�V�]���� �D�� �Q�\�D�N�X�N�U�D�� �S�H�G�L�J�� �H�J�\��
transzponder lett felszerelve. A borjakon a nyaki 
�W�U�D�Q�V�]�S�R�Q�G�H�U�Q�H�N�� �P�H�J�I�H�O�H�O���� �I�•�O�W�U�D�Q�V�]�S�R�Q�G�H�U�W���� �H�J�\�� �N�L�V�P�p�U�H�W�&��
�S�H�G�R�P�p�W�H�U�W���p�V���H�J�\���*�3�6���V�]�H�Q�]�R�U�W���K�H�O�\�H�]�W�•�Q�N���H�O�����)�H�O�V�]�H�U�H�O�p�V�W���N�|��
�Y�H�W���H�Q���H�O�L�Q�G�X�O�W���D���I�R�O�\�D�P�D�W�R�V�����Q�D�S�L���������y�U�i�E�D�Q���W�|�U�W�p�Q�����D�G�D�W�J�\�&�M��
�W�p�V�����$���E�H�J�\�&�M�W�|�W�W���D�G�D�W�R�N���L�Q�I�R�U�P�i�F�L�y�Y�i���D�O�D�N�t�W�i�V�i�W���D�]���p�U�]�p�N�H�O���N��
�K�|�]�� �W�D�U�W�R�]�y�� �V�]�R�I�W�Y�H�U�H�N�E�H�Q�� �E�R�Q�\�R�O�X�O�W�� �D�O�J�R�U�L�W�P�X�V�R�N�� �Y�p�J�]�L�N���� �H�Q��
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�Q�H�N���N�|�V�]�|�Q�K�H�W���H�Q���L�Q�I�R�U�P�i�F�L�y�W���N�D�S�K�D�W�W�X�Q�N���D�]���H�J�p�V�]�V�p�J�•�J�\�L���i�O��
�O�D�S�R�W�U�y�O���p�V���D���N�•�O�|�Q�E�|�]�����V�]�D�S�R�U�R�G�i�V�E�L�R�O�y�J�L�D�L���H�V�H�P�p�Q�\�H�N�U���O�����S�O����
�L�Y�D�U�]�i�V�����L�V���H�J�\�D�U�i�Q�W�� 

�$�� �K�i�U�R�P�� �p�Y�H�V�� �Y�L�]�V�J�i�O�D�W�� �V�R�U�i�Q�� �D�� �J�\�D�N�R�U�O�D�W�E�D�Q�� �O�H�J�L�Q�N�i�E�E��
�K�D�V�]�Q�i�O�K�D�W�y���D�G�D�W�R�N�D�W���D���Q�\�D�N�L���W�U�D�Q�V�]�S�R�Q�G�H�U���p�V���D�]���H�Q�Q�H�N���P�H�J�I�H��
�O�H�O�����I�•�O�W�U�D�Q�V�]�S�R�Q�G�H�U���V�]�R�O�J�i�O�W�D�W�W�D�����W�|�E�E�H�N���N�|�]�|�W�W���D�]�p�U�W�����P�H�U�W���H�]�H�N��
�D�]���p�U�]�p�N�H�O���N���D�]���P�R�]�J�i�V���D�N�W�L�Y�L�W�i�V���P�H�O�O�H�W�W���D���N�p�U���G�]�p�V�W���L�V���G�H�W�H�N�W�i�O��
�W�i�N�����$���N�p�U���G�]�p�V���H�J�\���R�O�\�D�Q���S�D�U�D�P�p�W�H�U�����D�P�L���p�U�]�p�N�H�Q�\�H�Q���U�H�D�J�i�O���D�]��
�i�O�O�D�W�R�N�D�W���p�U�L�Q�W�����N�•�O�V�����p�V���E�H�O�V�����Y�i�O�W�R�]�i�V�R�N�U�D�����)�H�U�W���]�p�V�H�N�����I�L�]�L�N�D�L��
�V�p�U�•�O�p�V�H�N�� �Y�D�J�\�� �E�H�O�V���� �H�O�Y�i�O�W�R�]�i�V�� �H�V�H�W�p�Q�� �D�� �N�p�U���G�]�p�V�� �F�V�|�N�N�H�Q�p�V�H��
�Y�R�O�W���P�H�J�I�L�J�\�H�O�K�H�W�����D���W�H�K�H�Q�H�N�Q�p�O�����$���N�p�U���G�]�p�V���G�H�W�H�N�W�i�O�i�V�D���W�H�K�i�W��
�N�X�O�F�V�I�R�Q�W�R�V�V�i�J�~�����P�H�U�W���H�J�\�H�G���V�]�L�Q�W�H�Q���D���I�L�]�L�N�D�L���W�•�Q�H�W�H�N���P�H�J�M�H�O�H��
�Q�p�V�H���H�O���W�W���L�V���O�H�K�H�W���V�p�J�H�W���D�G���D���E�H�W�H�J���i�O�O�D�W�R�N���I�H�O�G�H�U�t�W�p�V�U�H���� 

�7�D�S�D�V�]�W�D�O�D�W�D�L�Q�N���D�O�D�S�M�i�Q���D���V�]�R�I�W�Y�H�U�D�G�D�W�R�N���p�U�W�H�O�P�H�]�p�V�p�K�H�]���H�O��
�H�Q�J�H�G�K�H�W�H�W�O�H�Q�� �D�� �P�H�J�I�H�O�H�O������ �i�O�O�D�W�W�H�Q�\�p�V�]�W�p�V�L�� �W�H�U�•�O�H�W�H�Q�� �V�]�H�U�]�H�W�W��
�V�]�D�N�P�D�L���W�X�G�i�V�����$�]���p�U�]�p�N�H�O���N�E���O���Q�\�H�U�W���D�G�D�W�R�N���W�i�P�R�J�D�W�W�i�N���D�]���R�E��
�M�H�N�W�t�Y���G�|�Q�W�p�V�K�R�]�D�W�D�O�W�����G�H���D�]���L�Q�I�R�U�P�i�F�L�y�N���F�V�D�N���D�E�E�D�Q���D�]���H�V�H�W�E�H�Q��
�Y�i�O�Q�D�N���K�D�V�]�Q�R�V�V�i���p�V���p�U�W�p�N�H�V�V�p�����K�D���D�]�R�N�D�W���D���J�D�]�G�i�O�N�R�G�y�N���E�H�p�S�t�W�L�N��
a napi managementbe.  

Kulcsszavak�����K�~�V�K�D�V�]�Q�~���V�]�D�U�Y�D�V�P�D�U�K�D�����V�]�H�Q�]�R�U�����O�H�J�H�O�W�H�W�p�V�����D�G�D�W 
 
  



43 

 

AFRICAN CATFISH ( CLARIAS GARIEPINUS)  
SELECTION FOR HIGHER  FILET YIELD AND 

LESS FISH WASTE  

�'�i�Q�L�H�O���3�p�W�H�U 

Hungarian University of Agriculture and Life Sciences, Institute of 
Aquaculture and Environmental Safety, Phd student,  

Peter.Daniel.2@phd.uni-mate.hu 

�5�p�N�D���(�Q�L�N�����%�D�O�R�J�K 

Hungarian University of Agriculture and Life Sciences, Institute of 
Aquaculture and Environmental Safety, Research Assistant,  

Balogh.Reka.Eniko@uni-mate.hu 

�%�D�O�i�]�V���&�V�R�U�E�D�L 

Hungarian University of Agriculture and Life Sciences, Institute of 
Aquaculture and Environmental Safety, Research fellow, 

Csorbai.Balazs@uni-mate.hu 

�*�L�W�W�D���7�X�U�J�\�i�Q 

Hungarian University of Agriculture and Life Sciences, Institute of 
Aquaculture and Environmental Safety, Assistant,  

Turgyan.Gitta@uni-mate.hu 

�*�i�E�R�U���1�D�J�\ 

V95 Kft., Production manager 
 

Attila Boros 

V95 Kft, Head of the production site 



44 

 

�%�p�O�D���8�U�E�i�Q�\�L 

Hungarian University of Agriculture and Life Sciences, Institute of 
Aquaculture and Environmental Safety, Professor Dsc,  

Urbanyi.Bela@uni-mate.hu 

�%�D�O�i�]�V���.�R�Y�i�F�V 
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Clarias gariepinus is a worldwide well know freshwater fish bred 
mostly in intensive fish farms. The biggest producer is Nigeria, with 
1.2 million tonnes. In the European Union, Hungary is the leader in 
African catfish production. In 2023, it produced more than 5000 
tonnes of live fish. To maintain and even increase fish farming in the 
future, there are economic and breeding conditions that we need to 
improve. The main goal is to be more effective on fish growth 
technologies, so we can decrease the waste of animal products. The 
dominant waste of fish products is the head.  

Our research aims to make African catfish lines which have 
bigger body circumference or another with a more favourable 
head-body ratio, while not losing weight gain properties. To 
create these lines, selections were made through 5 generations 
in separate groups of Clarias gariepinus. In each generation 
body weight, body length, head length and circumference 
(under the head) were measured. Selections were made based 
on group specific thresholds. The best upper 25 % of fish were 
used. Out of them, 20 males and 20 females were used to create 
the next generations. For further genetic based investigations, 
fin clips and organ (brain, liver, muscle) samples were 
collected. 

Strong size differences were found between males and 
females, where females grew larger (male main weight = 2,35 
�N�J�� �“�� �������������� �I�H�P�D�O�H�V�� �P�D�L�Q�� �Z�H�L�J�K�W�� � �� �������� �“�� �������������� �L�Q�� �W�K�H�� ���W�K��
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generation. Head size reduction was seen in the head size 
�V�H�O�H�F�W�H�G�� �J�U�R�X�S�� �����������“�������������� �F�R�P�S�D�U�H�G�� �W�R�� �W�K�H�� �F�L�U�F�X�P�I�H�U�H�Q�F�H��
�V�H�O�H�F�W�H�G�� �J�U�R�X�S�� �������������“�� ������������ �J�U�R�X�S���� �7�K�H�� �F�L�U�F�X�P�I�H�U�H�Q�F�H��
�V�K�R�Z�H�G���V�H�[���U�H�O�D�W�H�G���U�H�V�X�O�W�V���L�Q���W�K�H���K�H�D�G���V�L�]�H�����P�D�O�H�V���������������“����������
�������I�H�P�D�O�H�V���������������“�����������������D�Q�G���F�L�U�F�X�P�I�H�U�H�Q�F�H�����P�D�O�H�V���������������“����������
�������I�H�P�D�O�H�V���������������“�����������������J�U�R�X�S�V�� 

About ~2% head size reduction was found in the head 
size selected group and a ~1,2% higher circumference in 
males and 1,8% in females groups of circumference 
selected groups. Among the sexes, the disparity of 
circumference is more significant. 

In the future, the lines will be further selected and the. 
collected samples investigated using genetic markers 
(SSRs) and growth/head growth related genes expression 
methods (dPCR and transcriptome analysis). 

Keywords: catfish, head, growth, filet, selectionb 
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�$�����7�(�-���(�/���È�/�/�Ë�7�È�6�È�7���&�e�/�=�Ï���6�=�(�/�(�.�&�,�Ï��
�+�$�7�È�6�$���0�$�*�<�$�5���7�$�5�.�$���7�(�+�e�1�È�/�/�2�0�È�1�<��

�7�(�-�7�(�5�0�(�/�e�6�,���7�(�/�-�(�6�Ë�7�0�e�1�<�e�5�( 

�3�2�/�*�È�5���-�����3�p�W�H�U1, �.�2�9�È�&�6���È�N�R�V1,  
ABELLA Dorina 1, BENE Szabolcs1 

1�0�$�7�(���È�O�O�D�W�W�H�Q�\�p�V�]�W�p�V�L���7�X�G�R�P�i�Q�\�R�N���,�Q�W�p�]�H�W 
polgar.jozsef.peter@uni-mate.hu 

�$�� �P�D�J�\�D�U�� �W�D�U�N�D�� �V�]�D�U�Y�D�V�P�D�U�K�D�� �I�D�M�W�D�� �N�|�]�H�O�� ������ �p�Y�H�� �I�R�O�\�D�P�D�W�R�V�D�Q��
�I�H�M�O�H�V�]�H�W�W���W�H�Q�\�p�V�]�p�U�W�p�N�E�H�F�V�O�p�V�L���I�R�O�\�D�P�D�W�D���W�H�M�����D���K�~�V���p�V���D���I�L�W�Q�H�V�]���W�X�O�D�M��
�G�R�Q�V�i�J�R�N���W�H�O�M�H�V���N�|�U�H���D�O�D�S�M�i�Q���W�|�U�W�p�Q�L�N�����(�]�H�Q���L�G���V�]�D�N���D�O�D�W�W���D���N�H�W�W���V��
�K�D�V�]�Q�~�� �P�D�J�\�D�U���W�D�U�N�D���W�H�K�H�Q�H�N���p�Y�H�V���W�H�M�W�H�U�P�H�O�p�V�H���P�L�Q�W�H�J�\�� ���������� �N�J-
�P�D�O�� �Q���W�W���� �$�� �W�H�Q�\�p�V�]�p�U�W�p�N�E�H�F�V�O�p�V�� �I�R�O�\�D�P�D�W�D�� �P�D�� �P�i�U�� �J�H�Q�R�P�� �D�O�D�S�~����
�Ä�V�L�Q�J�O�H-�V�W�H�S�´���H�O�M�i�U�i�V�R�Q���D�O�D�S�X�O�����$���J�H�Q�H�W�L�N�D���P�L�Q�W�i�N���F�V�H�K�R�U�V�]�i�J�L���D�Q�D�O�t��
�]�L�V�H�� �X�W�i�Q�� �D�]�� �6�1�3�� �H�U�H�G�P�p�Q�\�H�N�� �I�H�O�K�D�V�]�Q�i�O�i�V�i�Y�D�O�� �H�J�\�� �Q�p�P�H�W-cseh-
�R�V�]�W�U�i�N-�P�D�J�\�D�U�� �N�|�]�|�V�� �D�G�D�W�E�i�]�L�V�� �p�U�W�p�N�H�O�p�V�H�� �D�O�D�S�M�i�Q�� �]�D�M�O�L�N�� �D��
�J�H�Q�R�P�W�H�Q�\�p�V�]�p�U�W�p�N���D�G�D�W�R�N�����J�7�e�%�����N�L�V�]�i�P�t�W�i�V�D�����$�]���H�U�H�G�P�p�Q�\�H�N�H�W���D��
�W�H�O�M�H�V���U�H�I�H�U�H�Q�F�L�D���D�G�D�W�E�i�]�L�V�����������S�R�Q�W�R�V���i�W�O�D�J�p�U�W�p�N�p�K�H�]���Y�L�V�V�]�D�Q�\�t�W�Y�D���D��
4-�����p�Y�H�V���W�H�K�p�Q�i�O�O�R�P�i�Q�\���S�D�U�D�P�p�W�H�U�H�L���D�O�D�S�M�i�Q���D�G�M�D���P�H�J���D���P�R�G�H�O�O�����$��
�V�]�H�U�]���N���H�J�\���K�D�]�D�L�����Q�D�J�\���O�p�W�V�]�i�P�~���I�H�M�W���P�D�J�\�D�U���W�D�U�N�D���i�O�O�R�P�i�Q�\���J�7�e�%��
�p�V���H�O�V�����O�D�N�W�i�F�L�y�V���I�H�Q�R�W�t�S�X�V�R�V���W�H�U�P�H�O�p�V�L���D�G�D�W�D�L�W���Y�H�W�H�W�W�p�N���|�V�V�]�H�����$�]���i�O��
�O�R�P�i�Q�\�E�D�Q���p�U�W�p�N�H�O�W�������������W�H�K�p�Q���D�G�D�W�D�L���N�D�S�F�V�i�Q���D���V�]�H�U�]���N���P�H�J�Y�L�]�V��
�J�i�O�W�i�N���D���K�R�P�R�]�L�J�y�W�D���$�������K�H�W�H�U�R�]�L�J�y�W�D�����p�V���K�R�P�R�]�L�J�y�W�D���$�����W�H�K�p�Q�F�V�R��
�S�R�U�W�R�N���O�D�N�W�i�F�L�y�V���W�H�U�P�H�O�p�V�p�Q�H�N���V�]�t�Q�Y�R�Q�D�O�i�W�����e�U�]�p�N�H�O�K�H�W�������K�R�J�\���D���S�L�D��
�F�R�Q���D�� �N�|�]�H�O�P�~�O�W�E�D�Q���P�H�J�M�H�O�H�Q�W���$�����W�H�M���H�O���i�O�O�t�W�i�V�D�� �D���V�S�H�F�L�D�O�L�]�i�O�W���W�H�M��
�K�D�V�]�Q�~���i�O�O�R�P�i�Q�\�R�N���P�D�J�D�V�D�E�E���W�H�U�P�H�O�p�V�p�Y�H�O���V�]�H�P�E�H�Q���D���P�D�J�\�D�U���W�D�U�N�D��
�i�O�O�R�P�i�Q�\�R�N�E�D�Q���L�V���i�U�S�R�]�t�F�L�y���M�D�Y�t�W�i�V�i�U�D���D�G�Q�D���O�H�K�H�W���V�p�J�H�W�����t�J�\���D�]���H�U�U�H��
�L�U�i�Q�\�X�O�y���V�]�H�O�H�N�F�L�y �O�H�K�H�W���V�p�J�H���J�D�]�G�D�V�i�J�L���M�H�O�H�Q�W���V�p�J�J�H�O���E�t�U�K�D�W�����$�]���i�O��
�O�R�P�i�Q�\�E�D�Q���D���P�D�J�\�D�U���D�S�D�V�i�J�~���W�H�K�H�Q�H�N���P�H�O�O�H�W�W���M�H�O�H�Q�W���V���D�U�i�Q�\�~���D���Q�p��
�P�H�W���p�V���R�V�]�W�U�i�N���D�S�D�V�i�J�~���W�H�K�H�Q�H�N���O�p�W�V�]�i�P�D�����(�]�H�Q���H�J�\�H�G�H�N�Q�p�O���D���J�7�e�%��



47 

 

�H�O�M�i�U�i�V���H�V�H�W�p�E�H�Q���D���J�H�Q�H�W�L�N�D���P�L�Q�W�i�N���H�O�H�P�]�p�V�H�N�R�U���V�]�i�P�R�V���R�O�\�D�Q���J�H�Q�H��
tikai kapcsolat, �D�� �U�R�N�R�Q�V�i�J�L�� �P�i�W�U�L�[�E�D�Q�� �E�H�D�]�R�Q�R�V�t�W�K�D�W�y�� �V�]�i�U�P�D�]�i�V�L��
�Ä�|�V�V�]�H�N�|�W�W�H�W�p�V�´���L�V���P�H�J�M�H�O�H�Q�L�N�����D�P�H�O�\�H�N���D���E�H�F�V�O�p�V���S�R�Q�W�R�V�V�i�J�i�W���M�D�Y�t�W��
�K�D�W�M�i�N���� �0�R�G�H�O�O�H�]�W�p�N�� �D�� �V�]�H�U�]���N�� �D�� �F�V�D�N�� �$���� �W�H�M�H�W�� �W�H�U�P�H�O����
�S�X�S�X�O�i�F�L�y�K�i�Q�\�D�G���W�H�U�P�H�O�p�V�L���V�]�t�Q�Y�R�Q�D�O�D���D�O�D�M�i�Q���H�O�p�U�K�H�W�����W�H�U�P�H�O�p�V�L���Y�R��
�O�X�P�H�Q�W�����p�V���D�]�W���|�V�V�]�H�Y�H�W�H�W�W�p�N���D���J�H�Q�R�P���D�O�D�S�M�i�Q���E�H�F�V�•�O�W���W�H�M�W�H�U�P�H�O�p�V�L���W�H�M��
�W�H�U�P�H�O�p�V�L���W�H�Q�\�p�V�]�p�U�W�p�N���D�O�D�S�M�i�Q�����K�D�V�R�Q�O�y���V�]�H�O�H�N�F�L�y�V���Q�\�R�P�i�V�V�D�O�����D�]�R��
�Q�R�V���O�p�W�V�]�i�P�~���U�p�V�]�S�X�S�X�O�i�F�L�y�����O�p�W�U�H�K�R�]�R�W�W���i�O�O�R�P�i�Q�\���W�H�U�P�H�O�p�V�L���V�]�t�Q�Y�R��
�Q�D�O�i�Y�D�O�����$�]���H�U�H�G�P�p�Q�\�H�N���D�O�D�S�M�i�Q���P�H�J�i�O�O�D�S�t�W�K�D�W�y�����K�R�J�\���D���K�D�]�D�L���W�H�Q�\�p��
szetben az osz�W�U�i�N���p�V���Q�p�P�H�W���D�S�D�V�i�J�~���W�H�K�H�Q�H�N���E�H�F�V�•�O�W���W�H�Q�\�p�V�]�p�U�W�p�N��
�S�D�U�D�P�p�W�H�U�H�L�� �O�p�Q�\�H�J�H�V�H�Q�� �M�R�E�E�D�N�� �D�� �P�D�J�\�D�U�� �D�S�D�V�i�J�~�D�N�Q�i�O���� �G�H��
�I�H�Q�R�W�t�S�X�V�R�V���W�H�U�P�H�O�p�V�E�H�Q�������������Q�D�S�R�V���O�D�N�W�i�F�L�y�����W�H�M���N�J�����D���P�D�J�\�D�U���D�S�D��
�V�i�J�~���W�H�K�H�Q�H�N���i�W�O�D�J�R�V���H�U�H�G�P�p�Q�\�H���E�L�]�R�Q�\�t�W�R�W�W�D�Q���Q�D�J�\�R�E�E�����$���K�R�P�R�]�L��
�J�y�W�D�� �$���� �i�O�O�R�P�i�Q�\�K�i�Q�\�D�G �i�W�O�D�J�R�V�� �W�H�U�P�H�O�p�V�L�� �V�]�t�Q�Y�R�Q�D�O�D�� �J�\�H�Q�J�p�E�E����
�P�L�Q�W���D���J�H�Q�R�P���D�O�D�S�M�i�Q���E�H�F�V�•�O�W���W�H�M�W�H�U�P�H�O�p�V�����J�7�e�%�����W�H�M���N�J�����S�D�U�D�P�p�W�H�U�H��
�D�O�D�S�M�i�Q���N�p�S�]�H�W�W���F�V�R�S�R�U�W�p�����L�O�O�H�W�Y�H���M�H�O�H�Q�W���V�H�Q���H�O�P�D�U�D�G���D�����������Q�D�S�R�V���O�D�N��
�W�i�F�L�y�V���W�H�U�P�H�O�p�V�H���D�O�D�S�M�i�Q�� �N�L�Y�i�O�R�J�D�W�R�W�W���i�O�O�R�P�i�Q�\�K�i�Q�\�D�G���H�U�H�G�P�p�Q�\�p��
�W���O�����$���M�H�O�H�Q�O�H�J�L�����Y�L�]�V�J�i�O�W���i�O�O�R�P�i�Q�\�E�D�Q���D�]���$�����W�H�M���p�U�W�p�N�H�V�t�W�p�V�H���F�V�D�N���M�H��
�O�H�Q�W���V��������-20 %-�N�D�O���P�D�J�D�V�D�E�E���p�U�W�p�N�H�V�t�W�p�V�L���i�U���H�V�H�W�p�Q���N�R�P�S�H�Q�]�i�O�Q�i���D��
�Y�i�U�K�D�W�y�D�Q���N�L�V�H�E�E���W�H�M�W�H�U�P�H�O�p�V�L���Y�R�O�X�P�H�Q�W�� 

Kulcsszavak�����$�����W�H�M�����J�H�Q�R�P�V�]�H�O�H�N�F�L�y�����W�H�M�W�H�U�P�H�O�p�V�����P�D�J�\�D�U���W�D�U�N�D  
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�$�]���i�O�O�D�W�W�H�Q�\�p�V�]�W�p�V�L���i�J�D�]�D�W�R�W���P�p�J���Q�H�P���K�i�O�y�]�]�D���E�H���R�O�\�D�Q���P�p�U�W�p�N�E�H�Q���D��
�G�L�J�L�W�D�O�L�]�i�F�L�y�����P�L�Q�W���D���Q�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V�W�����G�H���D�]���i�J�D�]�D�W�E�D�Q���G�R�O�J�R�]�y�N��
�U�p�V�]�p�U���O���M�H�O�H�Q���Y�D�Q �D�]���L�J�p�Q�\���D�]���~�M�����¶�R�N�R�V�¶���W�H�F�K�Q�R�O�y�J�L�i�N���D�O�N�D�O�P�D�]�i�V�i�U�D����
�$���S�L�D�F�R�Q���P�i�U���V�R�N�D�Q���N�H�U�H�V�L�N���D�]���L�Q�W�H�J�U�i�O�W���W�H�F�K�Q�R�O�y�J�L�i�N�D�W�����K�R�J�\�D�Q���O�H��
�K�H�W���P�L�Q�p�O���W�|�E�E���P�X�Q�N�D�I�R�O�\�D�P�D�W�R�W���D�X�W�R�P�D�W�L�]�i�O�Q�L�����L�O�O�H�W�Y�H���G�L�J�L�W�D�O�L�]�i�O�Q�L����
�(�E�E�H���D���W�U�H�Q�G�E�H���L�O�O�L�N���E�H���D���J�p�S�L���O�i�W�i�V�R�V���W�H�F�K�Q�R�O�y�J�L�i�N���W�p�U�Q�\�H�U�p�V�H���L�V�����$�]��
�i�O�O�D�W�R�N���P�R�Q�L�W�R�U�R�]�i�V�D���Y�L�G�H�y�N�D�P�H�U�i�N���V�H�J�t�W�V�p�J�p�Y�H�O�����������y�U�i�E�D�Q���P�H�J��
�Y�D�O�y�V�X�O�����H�]�]�H�O���P�p�U�V�p�N�H�O�Y�H���D���W�H�O�H�S�L���G�R�O�J�R�]�y�N���i�O�O�D�W���P�H�J�I�L�J�\�H�O�p�V�V�H�O���W�|�O��
�W�|�W�W���L�G�H�M�p�W�����6�R�N���U�H�Q�G�V�]�H�U���P�H�V�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�i�Y�D�O���W�i�P�R�J�D�W�R�W�W���D�O��
�J�R�U�L�W�P�X�V�R�N�N�D�O���L�V���I�H�O���Y�D�Q���V�]�H�U�H�O�Y�H�����D�P�H�O�\�H�N���P�i�U���N�p�S�H�V�H�N���i�O�O�Dt-�H�J�p�V�]��
�V�p�J�•�J�\�L���S�U�R�E�O�p�P�i�N���H�O���U�H�M�H�O�]�p�V�p�U�H���� 

�$���6�H�U�N�H�W���U�H�Q�G�H�O�N�H�]�L�N���D�]���H�J�\�L�N���O�H�J�Q�D�J�\�R�E�E���D�Q�Q�R�W�i�O�W���D�G�D�W�E�i��
�]�L�V�V�D�O���D���V�H�U�W�p�V�W�D�U�W�i�V���W�H�U�•�O�H�W�p�Q�����L�O�O�H�W�Y�H���D�]���H�J�\�L�N���O�H�J�H�O���U�H�K�D�O�D�G�R�W��
�W�D�E�E���V�H�U�W�p�V���Y�L�V�H�O�N�H�G�p�V�H�O�H�P�]�����D�O�J�R�U�L�W�P�X�V�V�D�O�����$���P�H�V�W�H�U�V�p�J�H�V���L�Q��
�W�H�O�O�L�J�H�Q�F�L�i�Y�D�O���N�R�P�E�L�Q�i�O�W���J�p�S�L���O�i�W�i�V�R�V���W�H�F�K�Q�R�O�y�J�L�D���H�J�\���V�D�M�i�W���I�H�M��
�O�H�V�]�W�p�V�&���W�H�O�H�S�L�U�i�Q�\�t�W�i�V�L���U�H�Q�G�V�]�H�U�E�H�Q���p�U�K�H�W�����H�O������ 

�$�]���L�G�H�L���N�R�Q�I�H�U�H�Q�F�L�i�Q���H�J�\���N�p�W�p�Y�H�V�����W�i�P�R�J�D�W�R�W�W���S�U�R�M�H�N�W���H�U�H�G��
�P�p�Q�\�H�L�W���P�X�W�D�W�M�X�N���E�H�����D�P�H�O�\���D���(�X�U�R�V�W�D�U�V���S�U�R�J�U�D�P�R�Q���E�H�O�•�O���Y�D�O�y��
sult meg. A projekt a Vitafort Zrt-�Y�H�O���N�R�O�O�D�E�R�U�i�F�L�y�E�D�Q���N�H�U�•�Ot ki-
�Y�L�W�H�O�H�]�p�V�U�H���� �$�� �S�U�R�M�H�N�W�� �F�p�O�M�D�L�� �H�J�\�� �L�Q�Q�R�Y�D�W�t�Y�� �P�R�Q�L�W�R�U�R�]�i�V�L�� �U�H�Q�G��
�V�]�H�U���N�L�G�R�O�J�R�]�i�V�D�����D�P�H�O�\���D�]���~�M���W�D�N�D�U�P�i�Q�\�R�]�i�V�L���S�U�R�W�R�N�R�O�O�R�N���K�D�W�i��
�V�i�W���L�V���P�p�U�L�����D�Q�W�L�E�L�R�W�L�N�X�P���P�H�Q�W�H�V���W�D�N�D�U�P�i�Q�\�R�N���p�U�W�p�N�H�O�p�V�H���K�i�U�R�P��
�N�•�O�|�Q�E�|�]���� �P�D�J�\�D�U���V�H�U�W�p�V�W�H�O�H�S�H�Q�������D�]�� �i�O�O�D�W�R�N���D�E�Q�R�U�P�i�O�L�V�� �Y�L�V�H�O��
�N�H�G�p�V�p�Q�H�N�� �D�]�R�Q�R�V�t�W�i�V�D���� �L�O�O�H�W�Y�H�� �G�|�Q�W�p�V�W�i�P�R�J�D�W�y�� �U�H�Q�G�V�]�H�U�� �O�p�W�U�H��
�K�R�]�i�V�D�����D�P�H�O�\���E�H�D�Y�D�W�N�R�]�i�V�R�N�D�W���M�D�Y�D�V�R�O���D�]���i�O�O�D�W�W�D�U�W�y�N�Q�D�N�����&�L�Q�N-
�R�[�L�G�� �p�V�� �N�R�O�L�V�]�W�L�Q-�V�]�X�O�I�i�W�� �P�H�Q�W�H�V�� �P�D�O�D�F�W�D�N�D�U�P�i�Q�\�R�N�� �W�H�V�]�W�H�O�p�V�H��
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�]�D�M�O�R�W�W���N�•�O�|�Q�E�|�]�����N�R�Q�W�U�R�O�O���p�V���N�t�V�p�U�O�H�W�L���F�V�R�S�R�U�W�R�N�E�D�Q�����$���N�t�V�p�U�O�H��
�W�H�N�� �V�R�U�i�Q�� �D�� �N�D�P�H�U�D �U�H�Q�G�V�]�H�U�� �p�V�� �D�� �P�H�V�W�H�U�V�p�J�H�V�� �L�Q�W�H�O�O�L�J�H�Q�F�L�D��
�P�R�G�H�O�� �V�L�N�H�U�H�V�H�Q�� �G�H�P�R�Q�V�W�U�i�O�W�D�� �U�|�J�]�t�W�H�W�W�� �D�N�W�L�Y�L�W�i�V�L�� �H�U�H�G�P�p�Q�\�H�N��
�V�]�R�U�R�V�D�Q���|�V�V�]�H�I�•�J�J�Q�H�N���D���W�H�O�H�S�H�N�H�Q���U�|�J�]�t�W�H�W�W���Q�D�W�X�U�i�O�L�V���P�X�W�D�W�y�N��
�N�D�O�����S�O�����7�e���p�V���V�~�O�\�J�\�D�U�D�S�R�G�i�V�������$���6�H�U�N�H�W���Ã�S�R�V�H���H�V�W�L�P�D�W�L�R�Q�¶���D�O��
goritmusa 90%-�R�V���S�R�Q�W�R�V�V�i�J�R�W���p�U�W �H�O���D���W�H�V�]�W�W�H�O�H�S�H�N�H�Q�����P�H�J�H�U����
�V�t�W�Y�H���D���P�p�U�W���W�H�O�M�H�V�t�W�P�p�Q�\�P�X�W�D�W�y�N�D�W�����W�i�P�R�J�D�W�Y�D���D���P�H�J�I�H�O�H�O�����P�D��
�O�D�F�W�D�N�D�U�P�i�Q�\�� �N�L�Y�i�O�D�V�]�W�i�V�i�W���� �0�L�Q�G�H�]�� �E�L�]�R�Q�\�t�W�M�D�� �K�H�O�\�p�W�� �D�� �W�D�N�D�U��
�P�i�Q�\�I�H�M�O�H�V�]�W�p�V�E�H�Q���� 

�$�� �J�p�S�L�� �O�i�W�i�V�R�V�� �V�H�U�W�p�V�P�R�Q�L�W�R�U�R�]�i�V�� �W�~�O�P�X�W�D�W�� �D�� �W�H�U�P�p�N�I�H�M�O�H�V�]��
�W�p�V�E�H�Q���E�H�W�|�O�W�|�W�W���V�]�H�U�H�S�p�Q�����K�L�V�]�H�Q���W�H�U�P�H�O�������Q�D�J�\�•�]�H�P�L���W�H�O�H�S�H�N�H�Q��
�L�V���O�D�V�V�D�Q���H�O�H�Q�J�H�G�K�H�W�H�W�O�H�Q�Q�p���Y�i�O�L�N���D���V�]�D�N�N�p�S�]�H�W�W���P�X�Q�N�D�H�U��-�K�L�i�Q�\��
miatt.  
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�$�]���H�[�W�U�D�K�i�O�W���Q�D�S�U�D�I�R�U�J�y�G�D�U�D���D���P�R�Q�R�J�D�V�]�W�U�L�N�X�V���i�O�O�D�W�R�N���H�V�H�W�p�Q���D�O�W�H�U��
�Q�D�W�t�Y�i�M�D���O�H�K�H�W���D���V�]�y�M�i�Q�D�N�����F�V�|�N�N�H�Q�W�Y�H���D�]���(�X�U�y�S�D�L���8�Q�L�y�����(�8�����V�]�y�M�D��
�L�P�S�R�U�W�W�y�O�� �Y�D�O�y�� �I�•�J�J���V�p�J�p�W���� �$�� �Q�D�S�U�D�I�R�U�J�y�G�D�U�D�� ���1�'���� �D�]�R�Q�E�D�Q�� �Q�D��
gyobb rosttart�D�O�P�~�����P�L�Q�W���D���V�]�y�M�D�G�D�U�D���p�V���R�O�\�D�Q���R�O�L�J�R�V�]�D�F�K�D�U�L�G�R�N�D�W���L�V��
�W�D�U�W�D�O�P�D�]���� �D�P�H�O�\�H�N�� �R�O�G�K�D�W�y�� �I�U�D�N�F�L�y�M�D�� �P�H�J�Q�|�Y�H�O�K�H�W�L�� �D�� �E�p�O�W�D�U�W�D�O�R�P��
�Y�L�V�]�N�R�]�L�W�i�V�i�W���� �$�� �Y�L�V�]�N�R�]�L�W�i�V�� �Q�|�Y�H�N�H�G�p�V�H�� �U�R�Q�W�M�D�� �D�� �W�i�S�O�i�O�y�D�Q�\�D�J�R�N��
�H�P�p�V�]�W�K�H�W���V�p�J�p�W�����P�H�J�Q�|�Y�H�O�L���D���Y�p�N�R�Q�\�E�p�O�E�H�Q���D���E�D�N�W�p�U�L�X�P�V�]�i�P�R�W���p�V��
rontja az a�O�R�P�P�L�Q���V�p�J�H�W�����7�R�M�y�W�\�~�N�R�N�Q�i�O���D���Q�D�J�\�R�E�E���Y�t�]�W�D�U�W�D�O�P�~�����U�D��
�J�D�F�V�R�V���•�U�•�O�p�N���E�H�V�]�H�Q�Q�\�H�]�K�H�W�L���D���W�R�M�i�V�W�����D�P�L���Q�|�Y�H�O�L���D���E�D�N�W�H�U�L�i�O�L�V���I�H�U�W����
�]�p�V�H�N�� �N�R�F�N�i�]�D�W�i�W���� �$�� �Q�D�S�U�D�I�R�U�J�y�� �W�|�E�E�I�p�O�H�� �R�O�G�K�D�W�y�� �U�R�V�W�R�W�� �W�D�U�W�D�O�P�D�]����
�t�J�\���H�U�U�H���D�]���D�O�D�S�D�Q�\�D�J�U�D���Q�H�P���I�H�M�O�H�V�]�W�H�W�W�H�N���V�S�H�F�L�i�O�L�V���H�[�R�J�p�Q���H�Q�]�L�P�H��
ket�����.�t�V�p�U�O�H�W�•�Q�N���F�p�O�M�D���D�Q�Q�D�N���H�O�|�Q�W�p�V�H���Y�R�O�W�����K�R�J�\���D�]���1�'���H�W�H�W�p�V�H��������-
�E�D�Q���E�H�I�R�O�\�i�V�R�O�M�D-�H���D���E�p�O�W�D�U�W�D�O�R�P���Y�L�V�]�N�R�]�L�W�i�V�i�W���p�V���D���W�D�N�D�U�P�i�Q�\�R�]�i�V��
�E�D�Q���U�X�W�L�Q�V�]�H�U�&�H�Q���K�D�V�]�Q�i�O�W���H�Q�]�L�P�N�L�H�J�p�V�]�t�W���N���K�D�W�i�V�V�D�O���Y�D�Q�Q�D�N-�H���D���E�p�O��
�Y�L�V�]�N�R�]�L�W�i�V�U�D�����$���N�X�W�D�W�i�V�W���������G�E���7�H�W�U�D���6�/���������G�E���������K�H�W�H�V���W�R�M�y�W�\�~�N�N�D�O��
�Y�p�J�H�]�W�•�N�����P�H�O�\�H�N�H�W���H�J�\�H�G�L���D�Q�\�D�J�F�V�H�U�H���N�H�W�U�H�F�H�N�E�H���K�H�O�\�H�]�W�•�Q�N���H�O�����$��
�N�t�V�p�U�O�H�W�H�W�������N�R�Q�W�U�R�O�O���p�V�������N�H�]�H�O�p�V�L���F�V�R�S�R�U�W�W�D�O���i�O�O�t�W�R�W�W�X�N���E�H�����.�����N�R�Q�W�U�R�O�O����
�N�X�N�R�U�L�F�D���V�]�y�M�D�� �D�O�D�S�~�� �W�i�S������ �1�'������ ���������� �1�'-�W�� �W�D�U�W�D�O�P�D�]�y�� �W�i�S������
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�1�'�������1�6�3�������������1�'�������1�6�3���E�R�Q�W�y���H�Q�]�L�P���N�L�H�J�p�V�]�t�W�p�V�����1SP; endo-
1,4-�E�p�W�D-�[�L�O�D�Q�i�]�� �p�V�� �H�Q�G�R-1,3(4)-�E�p�W�D-�J�O�X�N�D�Q�i�]���� �$�[�W�U�D�Š�� �;�%�� ��������
TPT, Danisco Animal Nutrition, Marlborough, UK); ND20+P 
�����������1�'�������S�U�R�W�H�i�]���N�L�H�J�p�V�]�t�W�p�V�����G�H�K�L�G�U�D�W�i�O�W���p�O�H�V�]�W���N�X�O�W�~�U�D�����V�]�i�U�t�W�R�W�W��
Bacillus licheniformis �I�H�U�P�H�Q�W�i�F�L�y�V�� �R�O�G�D�W���� �E�~�]�D�N�R�U�S�D���� �(�D�]�\�S�U�R�Š����
JEFO Nutrition Inc. Saint-Hyacinthe, Canada); ND20+NSP+P 
�����������(�1�'�������1�6�3���E�R�Q�W�y���H�Q�]�L�P�������S�U�R�W�H�i�]���H�Q�]�L�P�����1�'�������)������������
�1�'�������H�[�W�U�D���I�L�W�i�]���N�L�H�J�p�V�]�t�W�p�V�����)����Buttiauxella �E�D�N�W�p�U�L�X�P�I�D�M���i�O�W�D�O���W�H�U��
melt enzim, Axtra PHY 2000 TPT2, Danisco Animal Nutrition, 
Marlborough, �8�.�������$�]���1�'���H�W�H�W�p�V�H���D���Y�i�U�D�N�R�]�i�V�D�L�Q�N�N�D�O���H�O�O�H�Q�W�p�W�E�H�Q��
�Q�H�P�� �Q�|�Y�H�O�W�H���� �K�D�Q�H�P�� �F�V�|�N�N�H�Q�W�H�W�W�H�� �D�]�� �p�K�E�p�O�� �p�V�� �D�� �F�V�t�S���E�p�O�� �W�D�U�W�D�O�R�P��
�Y�L�V�]�N�R�]�L�W�i�V�i�W�����$���N�p�W���E�p�O�V�]�D�N�D�V�]���Y�L�V�]�N�R�]�L�W�i�V���p�U�W�p�N�H�L���N�|�]�|�W�W���Q�H�P���Y�R�O�W��
�V�]�L�J�Q�L�I�L�N�i�Q�V���N�•�O�|�Q�E�V�p�J�����$���Y�L�V�]�N�R�]�L�W�i�V�W���D�]���H�[�R�J�p�Q���H�Q�]�L�P�H�N���N�|�]�•�O���D�]��
extra fi�W�i�]���Q�|�Y�H�O�W�H�����D���W�|�E�E�L���H�[�R�J�p�Q���H�Q�]�L�P���Y�L�V�]�R�Q�W���Q�H�P���E�H�I�R�O�\�i�V�R�O�W�D����
�$���O�H�J�N�L�V�H�E�E���Y�L�V�]�N�R�]�L�W�i�V���p�U�W�p�N�H�N�H�W���D���S�U�R�W�H�i�]���H�Q�]�L�P���K�D�W�i�V�i�U�D���N�D�S�W�X�N����
�G�H���D���N�•�O�|�Q�E�V�p�J���Q�H�P���Y�R�O�W���V�]�L�J�Q�L�I�L�N�i�Q�V���D�]���1�'����-�D�V���N�H�]�H�O�p�V�K�H�]���N�p�S�H�V�W����
�(�U�H�G�P�p�Q�\�H�L�Q�N���D�O�D�S�M�i�Q���D�]���H�[�W�U�D�K�i�O�W���Q�D�S�U�D�I�R�U�J�y��������-�R�V���E�H�N�H�Y�H�U�p�V�L 
�D�U�i�Q�\�E�D�Q�� �Q�H�P�� �E�H�I�R�O�\�i�V�R�O�M�D�� �D�� �W�R�M�y�W�\�~�N�R�N�� �Y�p�N�R�Q�\�E�p�O�W�D�U�W�D�O�P�i�Q�D�N��
�Y�L�V�]�N�R�]�L�W�i�V�i�W���� �$�� �N�•�O�|�Q�E�|�]���� �H�Q�]�L�P�N�p�V�]�t�W�P�p�Q�\�H�N�� �Y�L�V�]�N�R�]�L�W�i�V�W���E�H�I�R��
�O�\�i�V�R�O�y���K�D�W�i�V�D���D���Q�D�S�U�D�I�R�U�J�y�G�D�U�D���H�W�H�W�p�V�H�N�R�U���O�L�P�L�W�i�O�W�� 
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A DIREKT - �e�6���$�=���$�1�<�$�,���*�(�1�(�7�,�.�$�,���+�$�7�È�6��
�.�$�3�&�6�2�/�$�7�$���$���+�Ò�6�0�$�5�+�È�.���1�e�+�È�1�<�� 

�7�8�/�$�-�'�2�1�6�È�*�È�%�$�1 

�6�]�D�E�y���)�H�U�H�Q�F�����0�i�U�W�R�Q���-�X�G�L�W�����6�]�&�F�V���0�i�U�W�R�Q�����%�H�Q�H��
Szabolcs 

�$���M�H�O�H�Q���P�X�Q�N�i�Q�N�E�D�Q���E�H�P�X�W�D�W�R�W�W���Y�L�]�V�J�i�O�D�W���N�L�W�H�U�M�H�G�W���������������D�Q�J�X�V������������
�K�H�U�H�I�R�G�� �W�H�K�p�Q�� �H�O�V���� �H�O�O�p�V�L�� �p�O�H�W�N�R�U�i�Q�D�N���� �Y�D�O�D�P�L�Q�W�� ������ �������� �O�L�P�R�X�V�L�Q��
�E�R�U�M�~�������������p�O�H�W�Q�D�S�U�D���N�R�U�U�L�J�i�O�W���Y�i�O�D�V�]�W�i�V�L���V�~�O�\�i�Q�D�N���Y�L�]�V�J�i�O�D�W�i�U�D�����e�U��
�W�p�N�H�O�W�•�N�� �D�� �N�p�W�� �W�X�O�D�M�G�R�Q�V�i�J�� �S�R�S�X�O�i�F�L�y�J�H�Q�H�W�L�N�D�L�� �S�D�U�D�P�p�W�H�U�H�L�W���� �D�]��
�H�J�\�H�G�H�N�� �W�H�Q�\�p�V�]�p�U�W�p�N�p�W���� �Y�D�O�D�P�L�Q�W�� �D�� �J�H�Q�W�L�N�D�L�� �W�U�H�Q�G�H�N�H�W���� �$�� �S�R�S�X��
�O�i�F�L�y�J�H�Q�H�W�L�N�D�L�� �S�D�U�D�P�p�W�H�U�H�N�� �E�H�F�V�O�p�V�p�U�H��DFREML �p�V��MTDFREML 
�V�]�R�I�W�Y�H�U�H�N�H�W�����D���W�H�Q�\�p�V�]�p�U�W�p�N�E�H�F�V�O�p�V�U�H��BLUP �H�J�\�H�G�P�R�G�H�O�O�W���K�D�V�W�]�Q�i�O��
tunk. A genet�L�N�D�L�� �W�U�H�Q�G�H�W�� �V�~�O�\�R�]�R�W�W�� �O�L�Q�H�i�U�L�V�� �U�H�J�U�H�V�V�]�L�y�V�� �P�R�G�H�O�O�H�O��
�Y�L�]�V�J�i�O�W�X�N�����$�]���H�U�H�G�P�p�Q�\�H�N���V�]�H�U�L�Q�W���D�]���D�Q�\�D�L���|�U�|�N�O���G�K�H�W���V�p�J�L���p�U�W�p�N�H�N��
(h2

m�“�6�(��� ���D�]���H�O�V�����H�O�O�p�V�L���p�O�H�W�N�R�U���H�V�H�W�p�E�H�Q�����������“�����������p�V�����������“�������������D��
���������� �Q�D�S�R�V�� �Y�i�O�D�V�]�W�i�V�L�� �V�~�O�\�� �H�V�H�W�p�E�H�Q�� ���������“���������� �p�V�� ���������“������������
�K�R�]�]�i�Y�H�W���O�H�J�H�V�H�Q���I�H�O�H���D�N�N�R�U�i�N���Y�R�O�W�D�N�����P�L�Q�W���D���G�L�U�H�N�W���|�U�|�N�O���G�K�H�W���V�p�J�L��
(h2

d�“�6�(��� ���H�O�V�����H�O�O�p�V�L���p�O�H�W�N�R�U�E�D�Q�������������“�����������p�V�����������“�������������D�������������Q�D��
�S�R�V���Y�i�O�D�V�]�W�i�V�L���V�~�O�\�E�D�Q�����������“�����������p�V�����������“�������������p�U�W�p�N�H�N�������$���G�L�U�H�N�W- 
�p�V�� �D�Q�\�D�L�� �K�D�W�i�V�� �N�R�Y�D�U�L�D�Q�F�L�i�M�D�� �Q�H�J�D�W�t�Y�Q�D�N���� �D�� �J�H�Q�H�W�L�N�D�L�� �N�R�U�U�H�O�i�F�L�y�V��
�H�J�\�•�W�W�K�D�W�y�M�D�� ���Udm�“�6�(�� � �� �D�]�� �H�O�V���� �H�O�O�p�V�L�� �p�O�H�W�N�R�U�E�D�Q��-���������“���������� �p�V��-
���������“�������������D�������������Q�D�S�R�V���Y�i�O�V�]�W�i�V�L���V�~�O�\�E�D�Q����-���������“�����������p�V��-���������“������������
�V�]�R�U�R�V���Q�H�J�D�W�t�Y�Q�D�N���E�L�]�R�Q�\�X�O�W�����$���G�L�U�H�N�W- �p�V���D�Q�\�D�L���W�H�Q�\�p�V�]�p�U�W�p�N���N�|�]�|�W�W�L��
�6�S�H�D�U�P�D�Q�� �I�p�O�H�� �U�D�Q�J�N�R�U�U�H�O�i�F�L�y�V�� �H�J�\�•�W�W�K�D�W�y�W�� �N�|�]�H�S�H�V�� �H�U���V�V�p�J������
�Q�H�J�D�W�t�Y���p�U�W�p�N�•�Q�H�N�����Urank = -�������������S���������������L�O�O�H�W�Y�H���V�]�R�U�R�V�����Q�H�J�D�W�t�Y���p�U��
�W�p�N�&�Q�H�N�����Urank = -�������������S���������������W�D�O�i�O�W�X�N�������$���Y�L�]�V�J�i�O�W���W�X�O�D�M�G�R�Q�V�i�J�R�N���J�H��
�Q�H�W�L�N�D�L�� �W�U�H�Q�G�M�H�� �V�W�D�J�Q�i�O�W���� �$�� �G�L�U�H�N�W�� �p�V�� �D�Q�\�D�L�� �J�H�Q�H�W�L�N�D�L�� �K�D�W�i�V�� �Q�H�J�D�W�t�Y��
�N�D�S�F�V�R�O�D�W�i�E�y�O�� �D�U�U�D�� �N�|�Y�H�W�N�H�]�W�H�W�K�H�W�•�Q�N���� �K�D���F�V�D�N�� �D�]�� �H�O���E�E�L�W�� �Y�H�V�]�•�N��
�I�L�J�\�H�O�H�P�E�H���D���V�]�H�O�H�N�F�L�y���V�R�U�i�Q�����D�N�N�R�U���J�\�D�N�R�U�O�D�W�L�O�D�J���Q�H�P���p�U�K�H�W�����H�O���J�H��
�Q�H�W�L�N�D�L���H�O���U�H�K�D�O�D�G�i�V���D���Y�L�]�V�J�i�O�W���W�X�O�D�M�G�R�Q�V�i�J�R�N�E�D�Q�� 
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�9�È�/�$�6�=�7�È�6�,���6�Ò�/�<���(�/���5�(�-�(�/�=�e�6�(���'�1�6-ADA-
�7�2�.���)�(�/�+�$�6�=�1�È�/�È�6�È�9�$�/�����*�e�3�,�� 

�7�$�1�8�/�È�6���6�(�*�Ë�7�6�e�*�e�9�(�/. 
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Plants regulate their genes expressions during developmental 
processes, and in response to biotic and abiotic stresses. RNA 
silencing is one of the regulatory mechanisms through which 
genome stability is maintained and the expression of stress related 
factors is regulated at different phases in the life cycle. RNA 
silencing involves the production of small RNA of 20-25 nucleotide 
long via the action of DICER-LIKE RNase-III enzymes that cleave 
double stranded RNA precursors. Small RNAs are then loaded into 
an effector protein called Argonautes to form the RNA induced 
silencing complex (RISC) which mediate sequence specific 
transcriptional silencing at the chromatin level or post transcriptional 
gene silencing at the mRNA level. The aim of our work is to 
characterize the RNA silencing pathway genes in Barley with the 
goal of revealing their role during stress response and reproductive 
development. We identified Argonaute 6 (AGO6) to be heat stress 
inducible and with heat stress being an important physiological 
phenomenon due to climate change, we aim to identify how AGO6 
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plays a role in heat stress response including subcellular localization 
and spatiotemporal expression. Also, we aim to answer whether this 
response of Barley AGO6 is heat stress specific or is involved in 
other stress responses of the plant. To do this, the expression of 
AGO6 is analyzed under cold, drought and salt stresses. In addition, 
mutant and over-expressing lines were produced and are currently 
testing under normal and heat stress conditions. Preliminary results 
on the loss of function mutants show that Barley AGO6 is important 
during spike development particularly under high temperature 
conditions. Furthermore, mutants of other important genes, mainly 
the NRPD2 and RDR2 were produced and will be characterized to 
identify their role in Barley development and stress alleviation. Ove-
rall, the functional mechanism of Barley RNA interference 
including its role in high temperature stress response is to be 
elucidated.  

Keywords: RNA-silencing, Argonautes, small RNA, AGO6, heat 
stress.  
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�N�•�O�O�H�P�L�� �p�V�� �J�H�Q�H�W�L�N�D�L�� �V�R�N�I�p�O�H�V�p�J�p�Q�H�N�� �I�H�O�W�i�U�i�V�D���� �I�H�Q�Q�W�D�U�W�i�V�D���� �$�� �0�D��
gyar Juh- �p�V���.�H�F�V�N�H�W�H�Q�\�p�V�]�W���N���6�]�|�Y�H�W�V�p�J�H�����0�-�.�6�=������������-ban azt 
�H�O�L�V�P�H�U�W�H���|�Q�i�O�O�y���I�D�M�W�D�N�p�Q�W�����p�V���P�H�J�N�H�]�G���G�|�W�W���D�]���(�U�G�p�O�\�E���O���V�]�i�U�P�D�]�y����
�D���F�L�J�i�M�D���I�D�M�W�D�N�|�U�E�H���W�D�U�W�R�]�y���V�i�U�J�D�I�H�M�&���Y�|�U�|�V�S�R�I�i�M�~���E�H�U�N�H�����p�V���D���N�H�F�V�N�H��
�P�p�W�L���V�i�U�J�D�I�H�M�&���M�X�K���W�H�Q�\�p�V�]�W�p�V�H���H�J�\���W�|�U�]�V�N�|�Q�\�Y�L���Q�\�L�O�Y�i�Q�W�D�U�W�i�V�R�Q���E�H��
�O�•�O�����N�|�]�|�V���Q�p�Y�H�Q�����P�L�Q�W���V�i�U�J�D�I�H�M�&���E�H�U�N�H�����+�D�E�i�U���Y�D�Q���Q�p�P�L���K�D�V�R�Q�O�y�V�i�J��
�N�•�O�W�D�N�D�U�y�M�X�N���V�]�t�Q�H�]�H�W�p�E�H�Q�����V�]�i�P�R�V���N�•�O�O�H�P�L���N�•�O�|�Q�E�|�]���V�p�J�H�W���i�O�O�D�S�t�W��
�K�D�W�X�Q�N���P�H�J���N�|�]�W�•�N���W�H�V�W�P�p�U�H�W�����P�D�U�P�D�J�D�V�V�i�J�����W�|�U�]�V���p�V���I�•�O�H�N���K�R�V�V�]�D����
�W�H�U�P�H�O�p�V�L���S�D�U�D�P�p�W�H�U�H�N���p�V���V�]�D�U�Y�D�O�W�V�i�J���W�H�N�L�Q�W�H�W�p�E�H�Q���� 
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�E�H�U�N�H���p�V���D���N�H�F�V�N�H�P�p�W�L���V�i�U�J�D�I�H�M�&���M�X�K���H�V�H�W�O�H�J�H�V���J�H�Q�H�W�L�N�D�L���N�•�O�|�Q��
�E�|�]���V�p�J�p�W���P�H�J�i�O�O�D�S�t�W�V�X�N���P�R�O�H�N�X�O�i�U�L�V���J�H�Q�H�W�L�N�D�L���P�D�U�N�H�U�H�N���V�H�J�t�W��
�V�p�J�p�Y�H�O�����p�V���|�V�V�]�H�K�D�V�R�Q�O�t�W�i�V�E�D���K�H�O�\�H�]�]�•�N���D���F�L�J�i�M�D���I�D�M�W�i�Y�D�O�����(�]���D��
�W�D�Q�X�O�P�i�Q�\�� �L�U�i�Q�\�P�X�W�D�W�y�� �O�H�K�H�W���D�]�� �i�O�O�R�P�i�Q�\�R�N���M�|�Y���E�H�O�L���W�H�Q�\�p�V�]��
�W�p�V�H���V�]�H�P�S�R�Q�W�M�i�E�y�O�� 

�$�� �Y�L�]�V�J�i�O�D�W�E�D�Q�� �D�]�� �1�%�*�.-�+�*�,�� �J�p�Q�E�D�Q�N�M�i�E�D�Q�� �W�i�U�R�O�W�� �V�i�U�J�D��
�I�H�M�&���E�H�U�N�H�����F�L�J�i�M�D�����Y�D�O�D�P�L�Q�W���D���N�X�Q�E�D�U�D�F�V�L���V�i�U�J�D�I�H�M�&���M�X�K�W�H�Q�\�p�V�]�H�W��
�E���O�� �V�]�i�U�P�D�]�y�� �H�J�\�H�G�H�N�� �Y�H�W�W�H�N�� �U�p�V�]�W���� �$�� �J�H�Q�R�W�L�S�L�]�i�O�i�V�K�R�]�� ������
�P�L�N�U�R�V�]�D�W�H�O�O�L�W�� �P�D�U�N�H�U�� �N�H�U�•�O�W�� �N�L�Y�i�O�D�V�]�W�i�V�U�D�� �D���V�]�D�N�L�U�R�G�D�O�R�P�E�y�O��
�S�R�O�L�P�R�U�I�L�]�P�X�V���L�Q�I�R�U�P�i�F�L�y���W�D�U�W�D�O�P�X�N���D�O�D�S�M�i�Q�����0�H�J�K�D�W�i�U�R�]�W�X�N���D�]��
�D�O�D�S�� �G�L�Y�H�U�]�L�W�i�V�L�� �S�D�U�D�P�p�W�H�U�H�N�H�W�� ���K�H�W�H�U�R�]�L�J�R�]�L�W�i�V����
�E�H�O�W�H�Q�\�p�V�]�W�H�W�W�V�p�J�����S�R�S�X�O�i�F�L�y�N�R�Q���E�H�O�•�O�����D���J�H�Q�H�W�L�N�D�L���G�L�I�I�H�U�H�Q�F�L�i�O�W��
�V�i�J�R�W���i�O�O�R�P�i�Q�\�R�N���N�|�]�|�W�W�����p�V���I�H�O�P�p�U�W�•�N���D���J�H�Q�H�W�L�N�D�L���V�W�U�X�N�W�X�U�i�O�W�V�i��
gukat is. 

�(�U�H�G�P�p�Q�\�H�L�Q�N���V�]�H�U�L�Q�W���D�]���i�O�O�R�P�i�Q�\�R�N���W�|�E�E�V�p�J�H���N�|�]�H�O���Y�D�Q���D��
Hardy-�:�H�L�Q�E�H�U�J���H�J�\�H�Q�V�~�O�\�����Y�D�J�\�L�V���D�]���L�G�H�i�O�L�V���S�R�S�X�O�i�F�L�y���i�O�O�D�S�R��
�W�i�K�R�]�����t�J�\���W�H�Q�\�p�V�]�W�p�V�•�N���P�H�J�I�H�O�H�O���Q�H�N���P�R�Q�G�K�D�W�y�����$���S�R�S�X�O�i�F�L�y�N��
�E�H�O�W�H�Q�\�p�V�]�W�H�W�W�V�p�J�L�� �V�]�L�Q�W�M�H�� �D�O�D�F�V�R�Q�\���� �P�H�O�\�H�W�� �D�O�i�W�i�P�D�V�]�W�D�Q�D�N�� �D��
magas hetero�]�L�J�R�]�L�W�i�V�L�� �p�U�W�p�N�H�N�� �L�V���� �$�� �W�H�O�M�H�V�� �i�O�O�R�P�i�Q�\�U�D�� �Y�R�Q�D�W��
�N�R�]�W�D�W�R�W�W���Y�D�U�L�D�Q�F�L�D���F�V�D�N�Q�H�P���N�p�W�V�]�H�U�H�V�H���D���J�H�Q�H�W�L�N�D�L���G�L�I�I�H�U�H�Q�F�L�i��
�Q�D�N�����D�P�L���D���P�D�J�D�V���K�H�W�H�U�R�]�L�J�R�]�L�W�i�V�L���V�]�L�Q�W�Q�H�N���W�X�G�K�D�W�y���E�H�����$�]���i�O�O�R��
�P�i�Q�\�R�N�� �U�R�N�R�Q�V�i�J�i�W�� �Y�L�]�V�J�i�O�Y�D�� �P�H�J�i�O�O�D�S�t�W�R�W�W�X�N���� �K�R�J�\�� �D��
�N�X�Q�E�D�U�D�F�V�L���W�H�Q�\�p�V�]�H�W���J�H�Q�H�W�L�N�D�L���W�i�Y�R�O�V�i�J�D���D���+�*�,���i�O�O�R�P�i�Q�\�W�y�O���K�i��
�U�R�P�V�]�R�U�R�V�D���D���F�L�J�i�M�D���p�V���D���+�*�,���S�R�S�X�O�i�F�L�y�N���N�|�]�|�W�W���P�p�U�W���W�i�Y�R�O�V�i�J��
�Q�D�N�����$�O�O�p�O�P�L�Q�W�i�]�D�W�R�N���p�V���H�J�\�H�G�L���J�H�Q�H�W�L�N�D�L���W�i�Y�R�O�V�i�J�R�N���D�O�D�S�M�i�Q�����D��
�F�L�J�i�M�D�� �H�J�\�H�G�H�N�� �H�U���V�� �i�W�I�H�G�p�V�E�H�Q�� �Y�D�Q�Q�D�N�� �D�� �+�*�,�� �i�O�O�R�P�i�Q�\�i�Y�D�O����
�P�H�O�\�Q�H�N���R�N�D���O�H�K�H�W�����K�R�J�\���D���V�i�U�J�D�I�H�M�&���E�H�U�N�H���D���F�L�J�i�M�D���I�D�M�W�D�N�|�U�E�H��
�W�D�U�W�R�]�L�N�����i�P���D���N�X�Q�E�D�U�D�F�V�L���S�R�S�X�O�i�F�L�y���H�J�\�V�p�J�H�V���F�V�R�S�R�U�W�R�W���D�O�N�R�W�Y�D����
�P�H�J�O�H�K�H�W���V�H�Q���M�y�O���P�H�J�N�•�O�|�Q�E�|�]�W�H�W�K�H�W�����D�]�R�N�W�y�O�� 

�*�H�Q�H�W�L�N�D�L�� �D�O�D�S�R�N�R�Q�� �Q�\�X�J�Y�y�� �L�Q�I�R�U�P�i�F�L�y�L�Q�N�� �D�O�D�S�M�i�Q�� �D�]�W��
�P�R�Q�G�K�D�W�M�X�N�����K�R�J�\���D���N�X�Q�E�D�U�D�F�V�L���V�i�U�J�D�I�H�M�&���M�X�K�W�H�Q�\�p�V�]�H�W���H�J�\�H�G�H�L��
�M�y�O�� �H�O�N�•�O�|�Q�•�O�Q�H�N�� �P�L�Q�G�� �D�]�� �(�U�G�p�O�\�E���O�� �H�U�H�G�H�]�W�H�W�K�H�W������ �D�]�� �1�%�*�.-
�+�*�,���i�O�W�D�O���I�H�Q�Q�W�D�U�W�R�W�W���S�R�S�X�O�i�F�L�y�W�y�O�����P�L�Q�G���S�H�G�L�J���D���F�L�J�i�M�D���I�D�M�W�i�W�y�O����
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�O�H�O�����G�L�Y�H�U�]�L�W�i�V�L���V�]�L�Q�W���P�H�J���U�]�p�V�H���P�H�O�O�H�W�W�����P�H�O�\�Q�H�N���I�H�O�W�p�W�H�O�H���D�]�R�N��
�L�G���U���O-�L�G���U�H���W�|�U�W�p�Q�����J�H�Q�H�W�L�N�D�L���~�M�U�D���P�R�Q�L�W�R�U�R�]�i�V�D�� 

�.�X�O�F�V�V�]�y���� �V�i�U�J�D�I�H�M�&���M�X�K���� �P�L�N�U�R�V�]�D�W�H�O�O�L�W���� �S�R�S�X�O�i�F�L�y�J�H�Q�H�W�L�N�D���� �J�H�Q�H�W�L�N�D�L��
�G�L�Y�H�U�]�L�W�i�V�����J�p�Q�P�H�J���U�]�p�V  
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The European Green Deal aims to reduce chemical pesticide use and 
risks while minimising the application of hazardous pesticides. The 
European Commission plans for at least 25% of EU agricultural land 
to be under organic farming by 2030. As part of the "Farm to Fork" 
action plan, regulations are being drafted for plant protection 
products containing active substances derived from 
microorganisms. Compost teas, from composted materials, are 
famed for their disease-reducing properties (Souleymane et al., 
2010), and largely attributed to living microorganisms (Anna et al., 
2015). Our study delves into specific poultry manure-based compost 
teas, examining their physico-chemical and microbiological 
parameters, and their ability to inhibit the growth of the plant 
pathogenic fungus. The physicochemical analysis of compost teas 
was subjected to statistical examination using a one-way analysis of 
variance in R Studio. Nitrate content showed no significant 
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difference (p<0.05) between compost teas A and B, while other 
parameters including pH, electrical conductivity, and concentrations 
of various compounds differed significantly. Total bacterial counts 
���������“���������î�����A������ �������“�������î�����A������ �D�Q�G�� ���������“���������î�����A������ �Y�D�U�L�H�G��
among the teas, with minimal coliform microorganisms detected. 
All teas displayed phosphate solubilisation capability, indicated by 
�W�K�H�� �S�K�R�V�S�K�D�W�H�� �V�R�O�X�E�L�O�L�V�D�W�L�R�Q�� �L�Q�G�H�[�� ���3�6�,� ���������“�������� �I�R�U�� �W�H�D�� �$����
���������“�����������I�R�U���W�H�D���%�����D�Q�G�����������“���������������$�W���D���������F�R�Q�F�H�Q�W�U�D�W�L�R�Q�����W�H�D�V���$��
and B inhibited A. niger growth by around 50%, while tea C only 
showed 20% inhibition. In PDA medium supplemented with 15% 
teas A and B, inhibition reached 90%, compared to 20% for tea C. 
Even at 1%, all teas significantly inhibited M. phaseolina growth. 
Notably, tea B showed greater effectiveness, achieving around 90% 
inhibition even at a 0.3% concentration. These results indicate that 
all three compost teas (A, B, and C) possess favourable attributes for 
application, notably their microbial composition capable of 
phosphate solubilisation, which is vital for plant growth. Overall, in 
vitro experiments demonstrate their efficacy against the plant 
pathogens A. niger and M. phaseolina.  

Keywords: Plant pathogens, Compost teas (CTs), Inhibitory effect  
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�:�R�O�I���,�V�W�Y�i�Q 

�0�$�7�(���$�J�U�i�U�F�V�R�S�R�U�W���.�I�W���� 

�3�R�O�J�i�U���=�V�R�O�W 

�0�$�7�(���1�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V�L-�W�X�G�R�P�i�Q�\�R�N���,�Q�W�p�]�H�W���� 
polgar.zsolt@uni-mate.hu 
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A burgonya (Solanum tuberosum�����Y�L�O�i�J�V�]�H�U�W�H���D�]���H�J�\�L�N���O�H�J�I�R�Q�W�R�V�D�E�E��
�p�O�H�O�P�L�V�]�H�U���Q�|�Y�p�Q�\�Q�H�N���V�]�i�P�t�W�����$�]���D�O�N�D�O�P�D�]�N�R�G�y�N�p�S�H�V�V�p�J�H���p�V���Y�L�O�i�J��
�P�p�U�H�W�&���W�H�U�P�H�V�]�W�p�V�L���W�H�U�•�O�H�W�H���P�L�D�W�W���M�H�O�H�Q�W���V���I�H�Q�R�W�t�S�X�V�R�V���Y�i�O�W�R�]�D�W�R�V�V�i��
got mutat, ami genomi szinten is jelen van. A White Lady egy ma-
�J�\�D�U���� �N�H�V�]�W�K�H�O�\�L���Q�H�P�H�V�t�W�p�V�&���I�D�M�W�D�����D���U�H�]�L�V�]�W�H�Q�F�L�D�Q�H�P�H�V�t�W�p�V�� �H�U�H�G�P�p��
�Q�\�H�N�p�Q�W���W�|�E�E���M�H�O�H�Q�W���V���N�y�U�R�N�R�]�y���H�O�O�H�Q�L���U�H�]�L�V�]�W�H�Q�F�L�i�W���K�R�U�G�R�]�����Ò�M-gene-
�U�i�F�L�y�V�� �V�]�H�N�Y�H�Q�i�O�y�� �W�H�F�K�Q�R�O�y�J�L�i�Y�D�O�� �P�H�J�V�]�H�N�Y�H�Q�i�O�W�X�N�� �D�� �I�D�M�W�i�W���� �P�D�M�G��
�|�V�V�]�H�i�O�O�t�W�R�W�W�X�N���p�V���D�Q�Q�R�W�i�O�W�X�N���D���W�H�O�M�H�V���S�O�D�V�]�W�L�V�]�J�H�Q�R�P���V�]�H�N�Y�H�Q�F�L�i�W�����$��
White Lady kloropla�V�]�W�L�V�]���J�H�Q�R�P�M�D�������������������E�i�]�L�V�S�i�U�E�y�O�����E�S�����i�O�O�����p�V��
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�D�� �]�i�U�Y�D�W�H�U�P���N�U�H�� �M�H�O�O�H�P�]���� �Q�p�J�\�� �U�p�V�]�U�H�� �R�V�]�W�R�W�W�� �V�]�H�U�N�H�]�H�W�H�W�� �P�X�W�D�W�M�D����
amelyet egy nagy- �p�V���H�J�\���N�L�V���H�J�\�N�y�S�L�i�V���U�p�J�L�y�������������������E�S���p�V����������������
�E�S���� �D�O�N�R�W���� �H�J�\�� �S�i�U�� �L�Q�Y�H�U�]�� �U�H�S�H�D�W�W�H�O�� �������� �������� �E�S���� �H�O�Y�i�O�D�V�]�W�Y�D���� �$��
kloroplasztis�]���J�H�Q�R�P�����������J�p�Q�W���W�D�U�W�D�O�P�D�]�����D�P�H�O�\�H�N���N�|�]�•�O���������I�H�K�p�U�M�H��
�N�y�G�R�O�y���� �Q�\�R�O�F���U�L�E�R�V�]�y�P�i�O�L�V�� �5�1�6���p�V���K�D�U�P�L�Q�F�K�p�W���W�U�D�Q�V�]�I�H�U���5�1�6���� �$��
�J�p�Q�W�D�U�W�D�O�R�P�� �p�V�� �D�� �J�p�Q�H�N�� �H�O�R�V�]�O�i�V�D�� �P�H�J�I�H�O�H�O�W�� �P�i�V��Solanum fajok 
�N�O�R�U�R�S�O�D�V�]�W�L�V�]�i�Q���O�H�t�U�W�D�N�Q�D�N�����p�V���D�]���H�O�p�U�K�H�W�����E�X�U�J�R�Q�\�D���N�O�R�U�R�S�O�D�V�]�W�L�V�]��
genom szekven�F�L�i�N�� �I�L�O�R�J�H�Q�H�W�L�N�D�L�� �|�V�V�]�H�K�D�V�R�Q�O�t�W�i�V�D�� �H�J�\�� �Q�D�J�\�R�Q�� �M�y�O��
�I�H�O�R�O�G�R�W�W���W�|�U�]�V�I�i�W���H�U�H�G�P�p�Q�\�H�]�H�W�W�����$���E�X�U�J�R�Q�\�D���S�O�D�V�]�W�L�V�]�J�H�Q�R�P�R�N���|�V�]��
�V�]�H�K�D�V�R�Q�O�t�W�i�V�i�Y�D�O�������V�W�U�X�N�W�X�U�i�O�L�V�����L�Q�G�H�O�����N�•�O�|�Q�E�V�p�J�H�W���W�D�O�i�O�W�X�Q�N�����D�P�H��
�O�\�H�N���P�p�U�H�W�H�������p�V�����������E�S���N�|�]�|�W�W�L���Y�R�O�W�����$���O�H�J�Q�D�J�\�R�E�E���G�H�O�p�F�L�y�W���N�R�U�i�E��
ban a ter�P�H�V�]�W�H�W�W���E�X�U�J�R�Q�\�D���p�V���D���Y�D�G���U�R�N�R�Q�D�L���N�|�]�|�W�W�L���N�•�O�|�Q�E�V�p�J�N�p�Q�W��
�t�U�W�i�N���O�H�����$�]���H�O�p�U�K�H�W�����������E�X�U�J�R�Q�\�D���S�O�D�V�]�W�L�V�]�J�H�Q�R�P���V�]�H�N�Y�H�Q�F�L�i�M�i�Q�D�N��
�|�V�V�]�H�K�D�V�R�Q�O�t�W�i�V�D�N�R�U���������J�H�Q�R�P���W�D�U�W�D�O�P�D�]�W�D���H�]�W���D���W�H�U�P�H�V�]�W�H�W�W���I�D�M�W�i�N�U�D��
�M�H�O�O�H�P�]���Q�H�N���W�D�U�W�R�W�W�����������E�S-�R�V���G�H�O�p�F�L�y�W�����P�t�J���������J�H�Q�R�P�����Y�D�O�D�P�L�Q�W���D�]��
�~�M���:�K�L�W�H���/�D�G�\���V�]�H�N�Y�H�Q�F�L�D���D���Y�D�G���I�D�M�R�N�U�D���M�H�O�O�H�P�]�����K�R�V�V�]�D�E���Y�i�O�W�R�]�D�W�R�W��
�K�R�U�G�R�]�]�D���� �$�� �N�•�O�|�Q�E�|�]���� �E�X�U�J�R�Q�\�D�� �Q�H�P�H�V�t�W�p�V�L�� �S�U�R�J�U�D�P�R�N�E�D�Q�� �W�|�E�E��
Solanum �I�D�M���p�V���K�L�E�U�L�G���N�H�U�•�O�W���I�H�O�K�D�V�]�Q�i�O�i�V�U�D���V�]�•�O���L���Y�R�Q�D�O�N�p�Q�W�����t�J�\���V�R�N��
�D�O�N�D�O�R�P�P�D�O�� �Q�\�t�O�W�� �O�H�K�H�W���V�p�J�� �H�]�H�Q�� �V�]�H�N�Y�H�Q�F�L�D�� �Y�i�O�W�R�]�D�W�R�N�� �N�H�Y�H�U�H�G�p��
�V�p�U�H�����$�]���~�M���N�O�R�U�R�S�O�D�V�]�W�L�V�]���V�]�H�N�Y�H�Q�F�L�D���W�i�P�R�J�D�W�K�D�W�M�D���D���J�H�Q�H�W�L�N�D�L���V�R�N��
�I�p�O�H�V�p�J�����D���P�H�]���J�D�]�G�D�V�i�J�L���J�H�Q�H�W�L�N�D�L���D�O�D�S�R�N�����D���Q�|�Y�p�Q�\�L���G�R�P�H�V�]�W�L�N�i�F�L�y��
�W�R�Y�i�E�E�L���W�D�Q�X�O�P�i�Q�\�R�]�i�V�i�W�� 
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plasztiszgenom  
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�D�]���L�Y�D�U�p�U�H�W�W�V�p�J���X�W�i�Q���D�O�N�D�O�P�D�]�K�D�W�y�����$���K�t�P���p�V���Q���L�Y�D�U�~���H�J�\�H�G�H�N���N�R�U�D�L��
�D�]�R�Q�R�V�t�W�i�V�i�W���P�H�J�N�|�Q�Q�\�t�W�L�N���D�]���H�U�U�H���D���F�p�O�U�D���N�L�D�O�D�N�t�W�R�W�W���W�U�D�Q�V�]�J�p�Q�L�N�X�V��
riporter vonalak: a tg{ddx4::egfp} �p�V��tg{piwil1::egfp}.   
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�H�]�i�O�W�D�O�� �P�D�U�N�H�U�N�p�Q�W�� �D�O�N�D�O�P�D�V�D�N�� �O�H�K�H�W�Q�H�N�� �D�� �N�p�W�� �L�Y�D�U�� �H�O�N�•�O�|�Q�t�W�p��
�V�p�U�H���� �(�]�H�Q�� �P�D�U�N�H�U�H�N�� �K�D�V�]�Q�i�O�D�W�i�Y�D�O�� �D�� �Y�D�G��- azaz nem 
�W�U�D�Q�V�]�J�p�Q�L�N�X�V��- �i�O�O�R�P�i�Q�\�R�N�E�D�Q���L�V���P�H�J�Q�\�t�O�K�D�W���D���O�H�K�H�W���V�p�J���D���N�R��
�U�D�L���P�R�O�H�N�X�O�i�U�L�V���V�]�H�[�i�O�i�V�U�D�����%�i�U���D���]�H�E�U�D�G�i�Q�L�y���I�D�U�R�N�~�V�]�y�M�i�E�D�Q���D�]��
�P�i�U�� �Y�L�]�V�J�i�O�W�i�N�� �D�� �J�p�Q�H�[�S�U�H�V�V�]�L�y�V�� �P�L�Q�W�i�]�D�W�R�W���� �D�]�� �H�J�\�H�V�� �J�p�Q�H�N��
�P�D�U�N�H�U�N�p�Q�W���Y�D�O�y���D�O�N�D�O�P�D�]�i�V�i�W���P�p�J���Q�H�P���W�H�V�]�W�H�O�W�p�N�� �$���E�H�J�\�&�M�W�|�W�W��
�I�H�O�Q���W�W���L�N�U�i�V�� ���Q���V�W�p�Q�\���� �p�V�� �W�H�M�H�V�� ���K�t�P���� �I�D�U�R�N�~�V�]�y�� �P�L�Q�W�i�N�E�y�O�� �Y�p��
�J�H�]�W�•�Q�N���H�O���5�1�$�V�H�T���D�Q�D�O�t�]�L�V�W�����P�D�M�G���H�O�H�P�H�]�W�•�N���D���W�U�D�Q�V�]�N�U�L�S�W�y�P�D��
�V�]�H�N�Y�H�Q�i�O�i�V�E�y�O�� �V�]�i�U�P�D�]�y�� �D�G�D�W�R�N�D�W���� �g�V�V�]�H�V�H�Q�� �������� �G�L�I�I�H�U�H�Q�F�L�i�O��
�H�[�S�U�H�V�V�]�L�y�W�� �P�X�W�D�W�y�� �J�p�Q�W�� ���'�(�*���� �W�D�O�i�O�W�X�Q�N���� �D�P�H�O�\�H�N�� �N�|�]�•�O�� �W�|�E�E��
�P�L�Q�W���������S�R�W�H�Q�F�L�i�O�L�V���P�D�U�N�H�U�W���Y�i�O�D�V�]�W�R�W�W�X�Q�N���N�L�����$���V�]�H�N�Y�H�Q�F�L�i�M�X�N�U�D��
�W�H�U�Y�H�]�H�W�W���3�&�5���S�U�L�P�H�U�H�N���3�&�5���V�H�J�t�W�V�p�J�p�Y�H�O���W�H�V�]�W�H�O�M�•�N�����P�D�M�G���5�7-
�3�&�5���V�H�J�t�W�V�p�J�p�Y�H�O���I�R�J�M�X�N���D���N�D�S�R�W�W���p�U�W�p�N�H�N�H�W���Y�D�O�L�G�i�O�Q�L���� 
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�H�O���W�W�� �L�V�� �P�&�N�|�G�Q�H�N���� �7�H�V�]�W�H�O�Q�L�� �I�R�J�M�X�N�� �H�]�H�N�H�W�� �D�� �P�D�U�N�H�U�H�N�H�W�� �D��
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3�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����È�O�O�D�W�W�H�Q�\�p�V�]�W�p�V�L���,�Q�W�p�]�H�W����
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�$���P�p�K�W�H�Q�\�p�V�]�W�p�V���H�J�\�L�N���O�H�J�K�D�W�p�N�R�Q�\�D�E�E���P�y�G�M�D���D���P�H�V�W�H�U�V�p�J�H�V���P�H�J��
�W�H�U�P�p�N�H�Q�\�t�W�p�V�U�H�� �D�O�D�S�R�]�R�W�W�� �]�i�U�W�� �S�R�S�X�O�i�F�L�y�V�� �W�H�Q�\�p�V�]�W�p�V�L�� �S�U�R�J�U�D�P�R�N��
�V�]�H�U�Y�H�]�H�W�W�� �P�H�J�Y�D�O�y�V�t�W�i�V�D���� �$�� �S�i�U�]�i�V�� �L�U�i�Q�\�t�W�i�V�D�� �p�V�� �D�]�� �p�O�H�V�� �V�]�H�O�H�N�F�L�y��
�N�|�Y�H�W�N�H�]�P�p�Q�\�H�N�p�Q�W���D�]�R�Q�E�D�Q���D���K�H�U�H�J�\�•�O�H�N�H�]�����K�H�O�\�H�N���Q�\�~�M�W�R�W�W�D���G�L��
�Y�H�U�]�L�W�i�V���p�V���D�N�i�U���D���S�R�O�L�D�Q�G�U�L�D���N�L�L�N�W�D�W�i�V�U�D���N�H�U�•�O�����$���N�L�K�t�Y�i�V�W���W�H�K�i�W���D���K�i�U��
�W�\�i�V�V�]�i�U�Q�\�~�D�N�� �V�]�D�S�R�U�R�G�i�V�E�L�R�O�y�J�L�i�M�i�Q�D�N�� �V�D�M�i�W�R�V�V�i�J�D�� �R�N�R�]�]�D���� �P�L�Y�H�O��
�H�Q�Q�H�N���N�L�L�N�W�D�W�i�V�D���p�O�H�W�N�p�S�W�H�O�H�Q���G�L�S�O�R�L�G���K�t�P���H�J�\�H�G�H�N�����K�H�U�H�P�p�K�H�N�����N�H��
�O�H�W�N�H�]�p�V�H���i�O�W�D�O���D���P�p�K�F�V�D�O�i�G���Q�p�S�H�V�V�p�J�p�Q�H�N���~�M�U�D�W�H�U�P�H�O���G�p�V�p�W���W�H�V�]�L���O�H��
�K�H�W�H�W�O�H�Q�Q�p�����Ë�J�\���D���W�H�Q�\�p�V�]�p�U�W�p�N�E�H�F�V�O�p�V���O�H�K�H�W���V�p�J�H���L�G���Y�H�O���H�O�Y�p�V�]���p�V���D��
�W�H�Q�\�p�V�]�Y�R�Q�D�O�D�N �I�H�Q�Q�W�D�U�W�i�V�D���H�O�O�H�K�H�W�H�W�O�H�Q�•�O�����0�R�O�H�N�X�O�i�U�L�V���P�D�U�N�H�U�H�N���D�O��
�N�D�O�P�D�]�i�V�D�����P�H�J�R�O�G�i�V�W���M�H�O�H�Q�W�K�H�W���H�U�U�H���D���N�L�K�t�Y�i�V�U�D�� 

�$���P�p�K�D�Q�\�i�N���F�V�G�����&�R�P�S�O�H�P�H�Q�W�D�U�\���6�H�[���'�H�W�H�U�P�L�Q�H�U�����J�p�Q���i�O�W�D�O��
�P�H�J�K�D�W�i�U�R�]�R�W�W���D�O�O�p�O�M�D�L�Q�D�N���K�D�W�p�N�R�Q�\���p�V���P�H�J�E�t�]�K�D�W�y���D�]�R�Q�R�V�t�W�i�V�D��
�i�O�W�D�O���D���W�H�Q�\�p�V�]�Y�R�Q�D�O�D�N���N�R�P�S�D�W�L�E�L�O�L�W�i�V���Y�L�]�V�J�i�O�D�W�D���H�O�Y�p�J�H�]�K�H�W�����D�]��
�L�Q�V�]�H�P�L�Q�i�F�L�y���W�H�U�Y�H�]�p�V�p�W���N�L�H�J�p�V�]�t�W�Y�H�����-�H�O�H�Q�O�H�J�L���J�\�D�N�R�U�O�D�W���V�]�H�U�L�Q�W��
�D�� �F�V�G���D�O�O�p�O�R�N���J�H�Q�R�W�L�S�L�]�i�O�i�V�D�� �N�|�]�Y�H�W�Y�H�� �W�|�U�W�p�Q�L�N���� �D�� �K�t�P�� �H�J�\�H�G�H�N��
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�J�H�Q�R�W�L�S�L�]�i�O�i�V�i�Y�D�O�����D�]�R�Q�E�D�Q���H�]���N�R�U�O�i�W�R�]�R�W�W���O�H�K�H�W���V�p�J�H�N�H�W���U�H�M�W���P�D��
�J�i�E�D�Q�����N�•�O�|�Q�|�V�H�Q���D���P�p�K�D�Q�\�i�N���V�]�H�]�R�Q�i�O�L�V���M�H�O�H�Q�O�p�W�H���P�L�D�W�W�����.�X�W�D��
�W�i�V�X�Q�N���F�p�O�M�D���H�J�\�� �R�O�\�D�Q�� �P�y�G�V�]�H�U���N�L�G�R�O�J�R�]�i�V�D�� �Y�R�O�W���� �D�P�H�O�\�� �O�H�K�H��
�W���Y�p���W�H�V�]�L���D���P�p�K�D�Q�\�i�N���F�V�G���D�O�O�p�O�M�D�L�Q�D�N���N�|�]�Y�H�W�O�H�Q���V�]�H�N�Y�H�Q�i�O�i�V�i�W����
�(�J�\���~�M�����P�D�J�D�V���i�W�H�U�H�V�]�W���N�p�S�H�V�V�p�J�&���V�]�H�N�Y�H�Q�i�O�i�V�L���W�H�F�K�Q�L�N�D���E�H�Y�H��
�]�H�W�p�V�H���O�H�K�H�W���Y�p���W�H�W�W�H���D���F�V�G���D�O�O�p�O�R�N���V�]�H�N�Y�H�Q�F�L�D-�D�O�D�S�~���D�]�R�Q�R�V�t�W�i�V�i�W��
�D���P�p�K�D�Q�\�i�N���V�]�i�U�Q�\�i�E�y�O�����P�H�J�W�H�U�H�P�W�Y�H���H�]�]�H�O���D�]���H�O�V�����+�7�6-�D�O�D�S�~��
�J�H�Q�R�W�L�S�L�]�i�O�i�V�W���H�]�H�Q���D���O�R�N�X�V�]�R�Q�����)�H�M�O�H�V�]�W�p�V�•�Q�N�Q�H�N���N�|�V�]�|�Q�K�H�W���H�Q��
�W�R�Y�i�E�E�L���O�H�K�H�W���V�p�J�H�N���N�t�Q�i�O�N�R�]�Q�D�N���Q�H�P�F�V�D�N���D���F�V�G���D�O�O�p�O�R�N���K�D�W�p�N�R��
�Q�\�D�E�E���p�V���J�D�]�G�D�V�i�J�R�V�D�E�E���D�]�R�Q�R�V�t�W�i�V�i�U�D�����K�D�Q�H�P���D�N�i�U���D���J�D�]�G�D�V�i��
gilag �P�R�W�L�Y�i�O�W�� �P�p�]�K�D�P�L�V�t�W�i�V�� �N�R�Q�W�U�R�O�O�i�O�i�V�i�U�D�� �P�p�]�H�N��
�J�H�Q�R�W�L�S�L�O�i�]�i�V�D���i�O�W�D�O�� 

Kulcsszavak�����P�p�K�W�H�Q�\�p�V�]�W�p�V�����F�V�G���J�p�Q�����P�p�K�D�Q�\�D�����P�D�J�D�V���i�W�H�U�H�V�]�W���N�p��
�S�H�V�V�p�J�&���V�]�H�N�Y�H�Q�i�O�i�V�����J�H�Q�R�W�L�S�L�]�i�O�i�V�� 
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INVESTIGATING CROPS AS ALTERNATIVE 
SOURCES OF PROTEIN: ATTRIBUTED TO 

THREE DIVERSE CEREAL  GRAIN VARIETIES  

Maha Khalfalla1,3�����/�i�V�]�O�y���=�V�R�P�E�L�N2�����D�Q�G���=�R�O�W�i�Q���*�\���U�L1 

1University of Debrecen Faculty of Agricultural and Food Sciences 
�D�Q�G���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���0�D�Q�D�J�H�P�H�Q�W�����,�Q�V�W�L�W�X�W�H���R�I���1�X�W�U�L�W�L�R�Q�����%�|�V�]�|�U�P�p�Q�\�L��

138, utca�±4032 Debrecen, Hungary 
2University of Debrecen, Research and Study Farm, Vilmos 4-6, 

utca�±�����������1�\�t�U�H�J�\�K�i�]�D�����+�X�Q�J�D�U�\ 
3Central laboratory, Ministry of Higher Education and Scientific Re-

search, P.O. Box 7099, Khartoum, Sudan 
*Email: maha.khalfalla@agr.unideb.hu 

Alternative sources of plant protein can help develop sustainable and 
nutritious food systems. This research addresses environmental 
degradation, food security, and public health problems. Using these 
alternative protein sources has the potential to achieve both 
nutritional benefits and environmental advantages. 

The study was distinguished by examining three diverse 
�F�H�U�H�D�O�� �J�U�D�L�Q�� �Y�D�U�L�H�W�L�H�V�� �L�Q�Y�R�O�Y�L�Q�J�� �S�U�R�V�R�� �P�L�O�O�H�W�� ���*�\�|�Q�J�\�V�]�H�P����
Biserka, and Rumenka), winter wheat (SE15), and buckwheat 
(Hajnalka); the distinct varieties are registered to belong to the 
Institute of Research and Study Farm, University of Debrecen, 
�1�\�t�U�H�J�\�K�i�]�D���� �7�K�H�� �H�[�S�H�U�L�P�H�Q�W�� �Z�D�V�� �F�R�Q�G�X�F�W�H�G�� �D�F�F�R�U�G�L�Q�J�� �W�R��
diverse cropping systems under the controlling of N fertilizer, 
particularly (27 % CAN), with a rate of (80 kg N/ha - 300 kg/ha 
CAN), applied for each cereal grain for the 2021 and 2022 
cultivation season. Statistical results showed a significant 
�Y�D�U�L�D�Q�F�H���D�W�W�U�L�E�X�W�H�G���W�R���D���Y�D�U�L�H�W�\���J�U�R�X�S�����3���”�������������� 

Accordingly, the results revealed that the crude protein 
contents fluctuated among the tested varieties. They ranged 
from 16.7 g/kg to 19.0 g/kg in the proso millet varieties, 19.3 
g/kg in the winter wheat, and 17.4 g/kg in the buckwheat; 
however, the revealed crude protein in the buckwheat crop was 
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implicated in the reverse impact of the applied rate of N 
fertilizer when the control sample measured within 18.4 g/kg 
and decreased to 16.5 g/kg, respectively. The findings indicated 
that Hungarian proso millet varieties have abundant protein 
contents, which was a reason to examine the colour profile and 
sort the three respective varieties based on the varied colour 
profiles, which can contribute to predicting the physical 
properties that can affect of developed final product. 

Overall, protein-based plants are emerging strategies that 
could contribute to the green revolution, SDGs targeting, 
quarantine of natural food sources, and protection against 
uncommunicable diseases, moreover, supporting that the 
finding outcomes could benefit the breeders, nutritionists, and 
industrial sector in a wide manner. 

Keywords: cereal grain, N fertilizer, crude protein, diverse varieties, 
proso millet 
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Investigation of lithium residues in bee products 

�.�2�/�,�&�6���e�Y�D1, SAJT�2�6���=�V�y�I�L2, �0�È�7�<�È�6���.�L�Q�J�D1, 
SZEPESI Kinga3, SOLTI Izabella1,  
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1�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����*�H�Q�H�W�L�N�D���p�V���%�L�R�W�H�F�K�Q�R��
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�$�� �P�p�K�F�V�D�O�i�G�R�N�U�D�� �D�� �O�H�J�Q�D�J�\�R�E�E�� �Y�H�V�]�p�O�\�W�� �D�� �Q�D�J�\�� �i�]�V�L�D�L�� �P�p�K�D�W�N�D��
(Varroa destructor�����i�O�W�D�O���R�N�R�]�R�W�W���Y�D�U�U�R�y�]�L�V���M�H�O�H�Q�W�L�����$���Y�D�U�U�R�y�]�L�V���N�H��
�]�H�O�p�V�p�U�H�� �M�H�O�H�Q�O�H�J�� �U�H�Q�G�H�O�N�H�]�p�V�U�H�� �i�O�O�y�� �K�D�W�y�D�Q�\�D�J�R�N�� �U�H�]�L�V�]�W�H�Q�F�L�D�� �p�V��
�V�]�H�U�P�D�U�D�G�Y�i�Q�\���S�U�R�E�O�p�P�i�N�D�W���R�N�R�]�K�D�W�Q�D�N�����K�D�W�p�N�R�Q�\�V�i�J�X�N���V�H�P �N�L�H�O�p��
�J�t�W�����P�L�Q�G�H�Q���H�V�H�W�E�H�Q�����$���O�t�W�L�X�P���V�y�N�����P�L�Q�W���D�W�N�D���H�O�O�H�Q�L���S�R�W�H�Q�F�L�i�O�L�V���K�D�W�y��
�D�Q�\�D�J�R�N���D�O�W�H�U�Q�D�W�t�Y�D�N�p�Q�W���P�H�U�•�O�W�H�N���I�H�O����������-�E�D�Q�����$�]�R�Q�E�D�Q���N�H�Y�p�V�V�p���L�V��
�P�H�U�W�����K�R�J�\���D���O�t�W�L�X�P�R�V���N�H�]�H�O�p�V�H�N���P�L�O�\�H�Q���P�H�Q�Q�\�L�V�p�J�&���V�]�H�U�P�D�U�D�G�Y�i�Q�\�W��
�K�D�J�\�K�D�W�Q�D�N���D���P�p�K�p�V�]�H�W�L���W�H�U�P�p�N�H�N�E�H�Q�����$���P�p�K�H�N�H�W���D���N�R�U�i�E�E�L���Y�L�]�V�J�i��
�O�D�W�R�N�E�D�Q���K�D�V�]�Q�i�O�W���������P�0���O�t�W�L�X�P�R�V���F�X�N�R�U�V�]�L�U�X�S�S�D�O���H�W�H�W�W�•�N�����P�D�M�G���Y�L�]�V��
�J�i�O�W�X�N���D���O�t�W�L�X�P���I�H�O�K�D�O�P�R�]�y�G�i�V�i�W���p�V���N�L�•�U�•�O�p�V�p�W���������Q�D�S�R�Q���N�H�U�H�V�]�W�•�O���D��
�P�p�K�H�N�E�H�Q���p�V���D���P�p�K�p�V�]�H�W�L���W�H�U�P�p�N�H�N�E�H�Q�����$���O�t�W�L�X�P���N�R�Q�F�H�Q�W�U�i�F�L�y�M�D���D��
�P�p�K�H�N���W�H�O�M�H�V���V�]�H�U�Y�H�]�H�W�p�E�H�Q���D���N�H�]�H�O�p�V�W���N�|�Y�H�W�����������Q�Dpig emelkedett, 
�P�D�M�G���Y�L�V�V�]�D�i�O�O�W���D���N�R�Q�W�U�R�O�O���V�]�L�Q�W�U�H�����$���O�t�W�L�X�P-�H�[�S�R�]�t�F�L�y���F�V�D�N���U�|�Y�L�G�W�i��
�Y�R�Q������������ �Q�D�S���� �Y�R�O�W���K�D�W�i�V�V�D�O�� �D�� �I�H�G�H�W�O�H�Q�� �P�p�]�U�H���� �P�t�J�� �D�� �I�H�G�H�W�W�����p�U�H�W�W����
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�P�p�]�E�H�Q���D���N�t�V�p�U�O�H�W���Y�p�J�p�Q���L�V�����������P�J���N�J���V�]�L�Q�W�H�Q���P�p�J���N�L�P�X�W�D�W�K�D�W�y���Y�R�O�W����
�$���P�p�K�Y�L�D�V�]���D���N�t�V�p�U�O�H�W���W�H�O�M�H�V���L�G���W�D�U�W�D�P�D �D�O�D�W�W���O�t�W�L�X�P���P�H�Q�W�H�V���P�D�U�D�G�W����
�D�P�L���D�]���H�Q�J�H�G�p�O�O�\�H�O���U�H�Q�G�H�O�N�H�]�����V�]�L�Q�W�H�W�L�N�X�V���D�N�D�U�L�F�L�G�H�N�N�H�O���|�V�V�]�H�Y�H�W�Y�H��
�H�O���Q�\�|�V�Q�H�N�� �P�R�Q�G�K�D�W�y���� �0�L�Q�G�D�]�R�Q�i�O�W�D�O���� �E�i�U�� �t�J�p�U�H�W�H�V�� �K�D�W�y�D�Q�\�D�J�Q�D�N��
�W�&�Q�L�N���D���O�t�W�L�X�P�����M�|�Y���E�H�Q�L���i�O�O�D�W�R�U�Y�R�V�L���D�O�N�D�O�P�D�]�i�V�i�K�R�]���W�R�Y�i�E�E�L���N�X�W�D�W�i��
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In Ecuador, Pitahaya (dragon fruit) is an exotic and economically 
significant fruit. This crop is a new alternative for agricultural 
production with a significant economic potential for producers. 
However, the fruit is prone to many diseases incited by fungi, 
bacteria, viruses, and nematodes leading to heavy losses, due to 
intensive agriculture, leaving negative legacies that influence soil 
microbiome. Our aims are to better understand the composition of 
bacteria in the rhizosphere of yellow dragon fruit crop and how 
microbial diversity responds to different agricultural management. 
�:�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H�� �E�D�F�W�H�U�L�D�O�� �F�R�P�P�X�Q�L�W�\�¶�V�� �G�L�Y�H�U�V�L�W�\�� �L�Q��S. 
megalanthus crops using high-throughput sequencing of the 
16rRNA. These were compared among eight farms near Palora in 
the Amazon region, with different management systems, including 
organic and conventional. DNA sequences were processed with 
FROGSSTAT with Phyloseq R package and taxonomic 
assignments were made based on the SILVA database. In total 2764 
amplicon sequence variants (ASV) were identified in rhizosphere 
soils of all types of farm management. The bacterial abundance 
showed significant difference between farms and from one of the 
organic farms showed Xanthomonadales as the predominant taxon 
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order. The dominant phyla were Proteobacteria Acidobacteria, 
Choroflexi, and Actinobacteria in all types of managements.  

Overall, all results indicate that most farms have distinct 
bacterial abundance, likely because of edaphic differences as 
well as differences in management practices, including soil 
manipulation, types of fertilization, and fungicides use. This 
preliminary result is the first step to see in more detail the 
�P�L�F�U�R�E�L�R�P�H���L�Q���G�U�D�J�R�Q���I�U�X�L�W�¶�V���U�K�L�]�R�V�S�K�H�U�H�� 

Keywords: Dragon fruit, soil microbiome, Selenecereus 
megalanthus, rhizosphere  
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4�0�$�7�(���1�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V�L���,�Q�W�p�]�H�W�����H�J�\�H�W�H�P�L���W�D�Q�i�U�� 
polgar.zsolt@uni-mate.hu 

5�0�$�7�(���$�J�U�i�U�F�V�R�S�R�U�W���.�I�W�����W�X�G�R�P�i�Q�\�R�V �P�X�Q�N�D�W�i�U�V  
frank.krisztian@uni-mate.hu 

A Phytophthora infestans ���0�R�Q�W�������'�H���%�D�U�\���Q�H�Y�&���R�R�P�\�F�p�W�D���J�R�P�E�D��
�i�O�W�D�O���R�N�R�]�R�W�W���E�X�U�J�R�Q�\�D�Y�p�V�]���D���E�X�U�J�R�Q�\�D���H�J�\�L�N���O�H�J�Y�H�V�]�p�O�\�H�V�H�E�E���N�y�U��
�R�N�R�]�y�M�D���� �$��Solanum demissum vadburgonyafajban 11 
rasszspecifikus P. infestans �U�H�]�L�V�]�W�H�Q�F�L�D�J�p�Q���L�V�P�H�U�W���� �D�P�H�O�\�H�N�H�W�� �N�•��
�O�|�Q�E�|�]�����Q�H�P�H�V�t�W�p�V�L���S�U�R�J�U�D�P�R�N�E�D�Q���K�D�V�]�Q�R�V�t�W�R�W�W�D�N�����(�]�H�Q���5���J�p�Q�H�N���N�|��
�]�•�O���Q�p�K�i�Q�\�D�W���P�i�U���N�O�y�Q�R�]�W�D�N ���5�������5�������5���D�����5���E�����5���������G�H���W�|�E�E�V�p�J�•�N�H�W��
�P�p�J���Q�H�P���L�]�R�O�i�O�W�i�N�����.�R�U�i�E�E�L���H�O�H�P�]�p�V�H�N���D���%�O�D�F�N���G�L�I�I�H�U�H�Q�F�L�i�O�y���V�R�U���V�H��
�J�t�W�V�p�J�p�Y�H�O���D�]�W���P�X�W�D�W�W�i�N�����K�R�J�\���D���:�K�L�W�H���/�D�G�\�����:�/�����I�D�M�W�i�E�D�Q���D���������5��
�J�p�Q���O�H�J�W�|�E�E�M�H���P�H�J�W�D�O�i�O�K�D�W�y��  
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�$���:�/���P�H�O�O�H�W�W���*�H�U�J�H�O�\�����������������D�O�D�S�M�i�Q���M�y���K�R�U�L�]�R�Q�W�i�O�L�V���U�H�]�L�V�]��
�W�H�Q�F�L�i�M�~�� �.�D�V�W�L�D�� �I�D�M�W�i�W�� �p�V�� �H�J�\�� �I�R�J�p�N�R�Q�\�� �I�D�M�W�i�W���� �D�� �6�i�U�Y�i�U�L�� �E�R�U�R�V��
�W�\�i�Q�W�� �K�D�V�]�Q�i�O�W�X�N���� �K�R�J�\�� �W�U�D�Q�V�]�N�U�L�S�W�y�P�� �Y�L�]�V�J�i�O�D�W�W�D�O�� �K�D�V�R�Q�O�t�W�V�X�N��
�|�V�V�]�H�� �D��P. infestans �L�Q�R�N�X�O�i�F�L�y�U�D�� �D�G�R�W�W�� �U�H�D�N�F�L�y�L�N�D�W���� �$�]��
�L�Q�R�N�X�O�i�F�L�y�W���H�U���W�H�O�M�H�V�H�Q���Q�|�Y�H�N�Y�����Q�|�Y�p�Q�\�H�N���O�H�Y�H�O�p�Q�H�N���I�R�Q�i�N�M�i�U�D��
cseppentett, 15 000 sporangium/mL MP-1548-as P. infestans 
�L�]�R�O�i�W�X�P�R�W���W�D�U�W�D�O�P�D�]�y���R�O�G�D�W�W�D�O���Y�p�J�H�]�W�•�N�����$���W�U�D�Q�V�]�N�U�L�S�W�R�P���H�O�H�P��
�]�p�V�K�H�]���R�O�W�i�V���H�O���W�W�����N�R�Q�W�U�R�O�O�������Y�D�O�D�P�L�Q�W�������������������������p�V���������y�U�i�Y�D�O���D�]��
�R�O�W�i�V�� �X�W�i�Q�� �Y�H�W�W�•�Q�N�� �O�H�Y�p�O�P�L�Q�W�i�N�D�W���� �$�� �P�L�Q�W�i�N��
�W�U�D�Q�V�]�N�U�L�S�W�R�P�V�]�H�N�Y�H�Q�i�O�i�V�i�W���1�H�[�W�6�H�T�������������,�Olumina, USA) plat-
�I�R�U�P�R�Q���Y�p�J�H�]�W�•�N���� 

�$�� �W�U�D�Q�V�]�N�U�L�S�W�R�P�� �U�H�N�R�Q�V�W�U�X�i�O�i�V�i�K�R�]�� �6�2�$�3�G�H�Q�R�Y�R-Trans 
�S�U�R�J�U�D�P�R�W���K�D�V�]�Q�i�O�W�X�Q�N�����D���N�Y�D�Q�W�L�I�L�N�i�F�L�y�W���D���6�D�O�P�R�Q���S�U�R�J�U�D�P�����L�Q��
�G�H�[���� �p�V�� ���T�X�D�Q�W���� �S�D�U�D�Q�F�V�D�L�Y�D�O�� �Y�p�J�H�]�W�•�N���� �$�� �G�L�I�I�H�U�H�Q�F�L�i�O�L�V�D�Q��
�H�[�S�U�H�V�V�]�i�O�W�� �J�p�Q�H�N�H�W�� ���'�(�*-�N���� �5�� �N�|�U�Q�\�H�]�H�W�E�H�Q�� �D�� �'�(�6�H�T����
�%�L�R�F�R�Q�G�X�F�W�R�U���F�V�R�P�D�J���V�H�J�t�W�V�p�J�p�Y�H�O���D�]�R�Q�R�V�t�W�R�W�W�X�N�����$���'�(�*-ket a 
KOBAS-�L���H�V�]�N�|�]�H�L�Y�H�O���D���.�(�*�*���D�G�D�W�E�i�]�L�V���D�O�D�S�M�i�Q���D�Q�Q�R�W�i�O�W�X�N���� 

�$�]���R�O�W�i�V�L���N�t�V�p�U�O�H�W���D���:�/���Y�i�U�W���U�H�]�L�V�]�W�H�Q�F�L�i�M�i�W���p�V���D���6�i�U�Y�i�U�L���E�R��
�U�R�V�W�\�i�Q���I�R�J�p�N�R�Q�\�V�i�J�i�W���L�J�D�]�R�O�W�D�����G�H���D���.�D�V�W�L�D���D���I�L�W�R�I�W�y�U�D���I�H�U�W���]�p�V��
jellegzetes t�•�Q�H�W�H�L�W���S�U�R�G�X�N�i�O�W�D�����+�D�V�D�G�y���S�R�S�X�O�i�F�L�y�N�R�Q���L�J�D�]�R�O�W�X�N��
�D�� �.�D�V�W�L�D�� �p�V�� �D�� �6�i�U�Y�i�U�L�� �E�R�U�R�V�W�\�i�Q�� �I�R�J�p�N�R�Q�\�V�i�J�i�W�� �D�]�� �0��������-as 
�L�]�R�O�i�W�X�P�P�D�O���V�]�H�P�E�H�Q���� 

�$�]�� �H�J�\�H�V�� �W�U�D�Q�V�]�N�U�L�S�W�R�P�R�N�� �W�|�E�E�� �P�L�Q�W�� �������� ��������
�W�U�D�Q�V�]�N�U�L�S�W�R�P�M�i�W�� �N�•�O�|�Q�E�|�]���� �J�p�Q�H�[�S�U�H�V�V�]�L�y�V�� �p�V�� �V�]�H�N�Y�H�Q�F�L�D-
�D�O�D�S�~���P�H�J�N�|�]�H�O�t�W�p�V�H�N�N�H�O���V�]�&�U�W�•�N�����p�V���H���J�p�Q�J�\�&�M�W�H�P�p�Q�\�H�N�N�H�O���K�D��
�V�R�Q�O�t�W�R�W�W�X�N���|�V�V�]�H���D���K�i�U�R�P�I�D�M�W�D���U�H�D�N�F�L�y�M�i�W�����9�L�]�V�J�i�O�D�W�D�L�Q�N���i�W�I�R�J�y��
�N�•�O�|�Q�E�V�p�J�H�N�H�W�� �P�X�W�D�W�W�D�N�� �N�L�� �D�� �U�H�]�L�V�]�W�H�Q�V�� �p�V�� �D�� �I�R�J�p�N�R�Q�\�� �I�D�M�W�i�N��
�I�L�W�R�I�W�y�U�D���I�H�U�W���]�p�V�U�H���D�G�R�W�W���Y�i�O�D�V�]�i�E�D�Q���� 

Kulcsszavak: Phytophthora infestans, burgonya, transzkriptom vizs-
�J�i�O�D�W�����U�H�]�L�V�]�W�H�Q�F�L�D�� 
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�7�L�W�N�i�U�� 
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MAJORANNA (MAJORANNA  HORTENSIS  
�0�2�(�1�&�+�����9�(�*�(�7�$�7�Ë�9�� 

�1�g�9�(�.�(�'�e�6�9�,�=�6�*�È�/�$�7�$ 

Investigation of vegetative grow of marjoram (Majoranna hortensis 
Moench) 

Cseh, Eszter1�����3�R�y�U���-�X�G�L�W2 �p�V���)�R�U�U�y-�5�y�]�V�D���(�V�]�W�H�U3 
egyetemi adjunktus1, egyetemi docens2�����H�J�\�H�W�H�P�L���K�D�O�O�J�D�W�y3 

1,3�0�D�J�\�D�U���$�J�U�i�U���p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P���.�H�U�W�p�V�]�H�W�W�X�G�R�P�i�Q�\�L���,�Q��
�W�p�]�H�W 

2Magyar �$�J�U�i�U���p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����0�D�W�H�P�D�W�L�N�D���p�V���7�H�U�P�p��
�V�]�H�W�W�X�G�R�P�i�Q�\�L���$�O�D�S�R�N���,�Q�W�p�]�H�W 

cseh.eszter@uni-mate.hu 

�$���J�\�y�J�\�Q�|�Y�p�Q�\�H�N���M�H�O�H�Q�W���V�p�J�H���D�]���H�O�P�~�O�W���L�G���V�]�D�N�R�N���H�V�H�P�p�Q�\�H�L�����M�i�U��
�Y�i�Q�\���� �W�H�U�P�p�V�]�H�W�H�V�� �D�Q�\�D�J�R�N�� �K�D�V�]�Q�i�O�D�W�i�Q�D�N�� �L�J�p�Q�\�H���� �W�•�N�U�p�E�H�Q��egyre 
nagyobb �M�H�O�H�Q�W���V�p�J�&���P�L�Q�G�H�Q���W�H�U�•�O�H�W�H�Q�� �$���W�i�U�V�D�G�D�O�R�P���H�J�\�U�H���Q�D�J�\�R�E�E��
�U�p�V�]�H���I�R�U�G�X�O���~�M�U�D���D���K�D�J�\�R�P�i�Q�\�R�V���I�H�O�p�����$�]���H�J�\�L�N���O�H�J�U�p�J�H�E�E�H�Q���L�V�P�H�U�W��
�L�Q�N�i�E�E���I�&�V�]�H�U�Q�|�Y�p�Q�\�•�Q�N�� �D�� �N�H�U�W�L�� �P�D�M�R�U�i�Q�Q�D�� ��Majoranna hortensis 
�0�|�Q�F�K�������0�i�U���D�]���y�N�R�U�E�D�Q���L�V���N�•�O�|�Q�O�H�J�H�V���K�H�O�\�H�W���I�R�J�O�D�O�W���H�O�����+�D�]�i�Q�N�E�D�Q 
�H�O�V���V�R�U�E�D�Q���I�&�V�]�H�U�N�p�Q�W�����D���N�R�Q�]�H�U�Y�L�S�D�U�E�D�Q, �Y�D�O�D�P�L�Q�W���D���P�D�J�D�V���L�O�O�y�R�O�D�M��
�W�D�W�D�O�P�D���P�L�D�W�W���D�]���L�O�O�D�W�V�]�H�U�L�S�D�U�E�D�Q���L�V���V�]�p�O�H�V�N�|�U�E�H�Q���D�O�N�D�O�P�D�]�]�i�N. Drog-
�M�i�W���D���V�]�i�U�t�W�R�W�W�����O�H�Y�H�O�H�V�����Y�L�U�i�J�R�V�����I�|�O�G���I�H�O�H�W�W�L���K�D�M�W�i�V�D����Majoranae herba) 
�N�p�S�H�]�L���� �$�]�� �X�W�y�E�E�L�� �L�G���N�E�H�Q�� �P�H�J�I�L�J�\�H�O�W�p�N���D�]�� �D�V�]�W�P�D�W�L�N�X�V�� �W�•�Q�H�W�H�N�U�H��
�J�\�D�N�R�U�R�O�W���S�R�]�L�W�t�Y���K�D�W�i�V�i�W�����t�J�\ �Y�i�U�K�D�W�y�D�Q���D���N�|�]�H�O�M�|�Y���E�H�Q���J�\�y�J�\�V�]�H�U��
�D�O�D�S�D�Q�\�D�J�N�p�Q�W���L�V���M�H�O�H�Q�W���V���V�]�H�U�H�S�H�W���I�R�J���E�H�W�|�O�W�Hni.  

�$�� �Y�L�]�V�J�i�O�D�W�D�L�Q�N�� �V�R�U�i�Q�� �D�]�� �D�O�i�E�E�L�� �F�p�Oul �W�&�]�W�•�N�� �N�L a szakiro-
�G�D�O�P�L�� �D�M�i�Q�O�i�V�R�N�� �W�H�U�P�H�V�]�W�H�F�K�Q�L�N�D�L�� �H�O�H�P�H�L�Q�H�N���|�V�V�]�H�K�D�V�R�Q�O�t�W�i�V�i�W��
�N�L�V�S�D�U�F�H�O�O�i�V�� �N�|�U�•�O�P�p�Q�\�H�N�� �N�|�]�|�W�W�� �D�� �P�D�J�Y�H�W�p�V �X�W�i�Q�L���S�D�O�i�Q�W�D�Q�H��
�Y�H�O�p�V�V�H�O���W�&�]�G�H�O�p�V�V�H�O���p�V���W�&�]�G�H�O�p�V���Q�p�O�N�•�O���V�]�D�S�R�U�t�W�R�W�W���Q�|�Y�p�Q�\�H�N���Q�|��
�Y�H�N�H�G�p�V�L�� �•�W�H�P�p�W�� �V�W�D�W�L�V�]�W�L�N�D�L�� �P�y�G�V�]�H�U�H�N�N�H�O���� �$�� �Y�L�]�V�J�i�O�D�W�� ������������
�P�i�U�F�L�X�V���p�V���R�N�W�y�E�H�U���K�y�Q�D�S�M�D�L���N�|�]�|�W�W�L���Y�H�J�H�W�i�F�L�y�V���L�G���V�]�D�N�E�D�Q���]�D�M��
�O�R�W�W�� �.�H�V�]�W�K�H�O�\�H�Q���� �$�� �Y�L�]�V�J�i�O�D�W�K�R�]���¶�0�D�J�\�D�U�¶�� �I�D�M�W�i�M�~�� �P�D�M�R�Uanna 
�Y�H�W���P�D�J�R�W���K�D�V�]�Q�i�O�W�Xnk. A k�p�W�I�p�O�H�N�p�S�S�H�Q���Q�H�Y�H�O�W �i�O�O�R�P�i�Q�\�W ha-
�V�R�Q�O�t�W�R�W�W�X�N���|�V�V�]�H���D���Y�L�]�V�J�i�O�D�W�R�N���V�R�U�i�Q�����$���N�L�•�O�W�H�W�p�V���V�R�U�i�Q��50 cm-



84 

 

�H�V���V�R�U�W�i�Y�R�O�V�i�J�R�N�D�W���p�V���������F�P-�H�V���W���W�i�Y�R�O�V�i�J�R�N�D�W���D�O�D�N�t�W�R�W�W�X�Q�N���N�L����
�$���Y�L�]�V�J�i�O�D�W�L���W�H�U�•�O�H�W�•�Q�N�|�Q�������N�L�V�H�E�E�����D�]�R�Q�R�V���P�p�U�H�W�&��- 1 nm nagy-
�V�i�J�~���S�D�U�F�H�O�O�i�W���D�O�D�N�t�W�R�W�W�X�Q�N���N�L�����$�]���H�O�V�����E�H�W�D�N�D�U�t�W�i�V���X�W�i�Q���L�V���P�p�U�W�•�N��
�D�]���~�M�U�D�V�D�U�M�D�G�i�V���P�p�U�W�p�N�p�W�����$���P�p�U�p�V�H�N�H�W���p�V���D���Q�|�Y�p�Q�\�Q�H�Y�H�O�p�V�W���D�G��
�G�L�J���I�R�O�\�W�D�W�W�X�N�����D�P�t�J���D�]���L�G���M�i�U�i�V���D���Q�|�Y�p�Q�\���V�]�i�P�i�U�D���N�H�G�Y�H�]���Q�H�N��
mutatkozott. �$�]���H�O�V�� �E�H�W�D�N�D�U�t�W�i�V�L�J���K�H�W�H�Q�W�H�����P�D�M�G���N�p�W���K�H�W�H�Q�W�H���Y�p��
�J�H�]�W�•�N�� �H�O�� �D�]�� �i�O�O�R�P�i�Q�\-�I�H�O�Y�p�W�H�O�H�]�p�V�H�N�H�W�� �p�V�� �Q�|�Y�p�Q�\�H�N�� �P�D�J�D�V�V�i��
�J�i�Q�D�N���P�p�U�p�V�p�W�����E�H�W�D�N�D�U�t�W�i�V�N�R�U���S�H�G�L�J���D���]�|�O�G�W�|�P�H�J�H�W�� 

�0�H�J�i�O�O�D�S�t�W�R�W�W�X�N�����K�R�J�\���D���W�&�]�G�H�O�p�V�V�H�O���•�O�W�H�W�H�W�W���i�O�O�R�P�i�Q�\���Y�L�W�D�O�L��
�W�i�V�D���M�y�Y�D�O���Q�D�J�\�R�E�E���D���N�H�]�G�H�W�L �L�G���V�]�D�N�E�D�Q�����P�L�Q�W���D���W�&�]�G�H�O�p�V���Q�p�O�N�•�O�L��
�i�O�O�R�P�i�Q�\�p�����$���Q�|�Y�H�N�H�G�p�V�•�N���P�i�U���Y�H�J�H�W�i�F�L�y�V���L�G���V�]�D�N���H�O�H�M�p�Q is ho-
�P�R�J�p�Q�H�E�E���p�V���N�L�V�]�i�P�t�W�K�D�W�y�E�E�����P�L�Q�W���D���W�&�]�G�H�O�p�V���Q�p�O�N�•�O�L���H�J�\�H�G�H�N�p����
A �Y�L�]�V�J�i�O�D�W�E�D���Y�R�Q�W �S�D�U�F�H�O�O�i�N���N�|�]�|�W�W���D���W�&�]�G�H�O�p�V�V�H�O���p�V���D���W�&�]�G�H�O�p�V��
�Q�p�O�N�•�O�L���S�D�U�F�H�O�O�i�N���N�|�]�•�O���F�V�D�N���H�J�\���W�H�U�•�O�H�W���P�X�W�D�W�R�W�W �K�H�W�H�U�R�J�H�Q�L�W�i�V�W��
�D�� �P�i�V�L�N�� �K�i�U�R�P�K�R�]�� �N�p�S�H�V�W���� �P�H�O�\�� �N�•�O�|�Q�E�V�p�J�p�W�� �P�H�J�W�D�U�W�R�W�W�D�� �D�]��
�H�J�p�V�]���Y�L�]�V�J�i�O�D�W�L �L�G���V�]�D�N���D�O�D�W�W�����%�H�W�D�N�D�U�t�W�i�V�R�N���L�G�H�M�p�E�H�Q���D���]�|�O�G�W�|��
meget is �P�p�U�W�•�N���� �P�H�O�\���V�R�U�i�Q���P�H�J�i�O�O�D�S�t�W�R�W�W�X�N�����K�R�J�\���D���W�&�]�G�H�O�p�V��
�Q�p�O�N�•�O�L���i�O�O�R�P�i�Q�\���X�J�\�D�Q���K�D�M�W�i�V�K�R�V�V�]�i�E�D�Q���Q�H�P���D�G�R�W�W���V�]�L�J�Q�L�I�L�N�i�Q�V��
�N�•�O�|�Q�E�V�p�J�H�W���D���������Y�i�J�i�V���D�O�N�D�O�P�i�Y�D�O�����G�H���]�|�O�G���W�|�P�H�J�E�H�Q���D�O�X�O���P�D��
�U�D�G�W���D���W�&�]�G�H�O�W�p�K�H�]���N�p�S�H�V�W�� 

�g�V�V�]�H�V�V�p�J�p�E�H�Q���P�H�J�i�O�O�D�S�t�W�K�D�W�y�����K�R�J�\���D���W�&�]�G�H�O�p�V���X�J�\�D�Q���W�|�Eb-
�O�H�W���N�|�O�W�V�p�J�J�H�O���M�i�U�����p�V���H�J�\���S�O�X�V�] �E�H�D�Y�D�W�N�R�]�i�V���D���Q�|�Y�p�Q�\�H�N���Q�H�Y�H�O�p��
�V�p�E�H�Q�����0�p�J�L�V���H�]�]�H�O���D���P�y�G�V�]�H�U�U�H�O���p�O�H�W�N�p�S�H�V�H�E�E�����H�J�\�|�Q�W�H�W�&�E�E, na-
�J�\�R�E�E���]�|�O�G�W�|�P�H�J�&���i�O�O�R�P�i�Q�\�W���W�X�G�X�Q�N���Q�H�Y�H�O�Q�L���D���N�H�]�G�H�W�L���L�G���V�]�D�N��
�W�y�O���I�R�J�Y�D�����P�H�O�O�\�H�O���U�H�Q�W�i�E�L�O�L�V�D�E�E�����N�L�V�]�i�P�t�W�K�D�W�y�E�E���D �W�H�U�P�H�O�p�V�L���I�R��
lyamat. A �N�H�G�Y�H�]�����L�G���M�i�U�i�V�Q�D�N���N�|�V�]�|�Q�K�H�W���H�Q���S�H�G�L�J���D���V�]�D�N�L�U�R��
�G�D�O�R�P�E�D�Q���M�D�Y�D�V�R�O�W�������E�H�W�D�N�D�U�t�W�i�V�R�Q���W�~�O���Y�D�Q���O�H�K�H�W���V�p�J���������E�H�W�D�N�D��
�U�t�W�i�V�L���L�G���V�]�D�N�U�D���L�V�� 

Kulcsszavak�����P�D�M�R�U�D�Q�Q�D�����S�D�O�i�Q�W�D�Q�H�Y�H�O�p�V�����W�&�]�G�H�O�p�V�����E�H�W�D�N�D�U�t�W�i�V�����]�|�O�G��
�W�|�P�H�J 
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A DROSOPHILA SUZUKII  �(�/���5�(�-�(�/�=�e�6�(����
�(�*�<�(�'�6�=�È�0�È�1�$�.���0�(�*�+�$�7�È�5�2�=�È�6�$�� 

�%�2�*�<�Ï�6���*�<�h�0�g�/�&�6�g�.�%�(�1 

Pest prediction of Drosophila suzukii in berries, and determination 
of its number 

�*�R�P�E�N�|�W�����&�V�L�O�O�D1, �.�R�O�O�i�Q�\�L���È�J�Q�H�V1, �.�R�O�O�i�Q�\�L���*�i�E�R�U1, 

�9�D�U�J�D���-�H�Q��1  

1�0�$�7�(���.�(�5�7�,���*�<�.�.���)�H�U�W���G�L���.�X�W�D�W�y�i�O�O�R�P�i�V  
gombkoto.csilla@uni-mate.hu  

A Drosophila suzukii ���0�D�W�V�X�P�X�U�D�������������������D�]�D�]���I�R�O�W�R�V�V�]�i�U�Q�\�~���P�X�V��
�O�L�F�D���S�R�W�H�Q�F�L�i�O�L�V���Y�H�V�]�p�O�\�W���M�H�O�H�Q�W���P�L�Q�G���E�R�J�\�y�V���J�\�•�P�|�O�F�V�|�N�E�H�Q�����P�L�Q�G��
�F�V�R�Q�W�K�p�M�D�V�R�N�E�D�Q�����(�O�V�����p�V�]�O�H�O�p�V�H 1916-�U�D���W�H�K�H�W�����-�D�S�i�Q�E�D�Q�����.�|�U�Q�\�H��
�]�H�W�p�K�H�]���N�|�Q�Q�\�H�G�p�Q���D�O�N�D�O�P�D�]�N�R�G�Y�D���J�\�R�U�V�D�Q���H�O�W�H�U�M�H�G�W���H�O���V�]�|�U���È�]�V�L�i��
�E�D�Q�����P�D�M�G���D���Y�L�O�i�J���W�|�E�E�L���U�p�V�]�p�Q�����$���I�D�M���D�]���H�O�V�����M�H�O�H�Q�W���V�H�E�E���N�i�U�R�N�D�W���D��
2000-�H�V���p�Y�H�N�E�H�Q���R�N�R�]�W�D���D���N�•�O�|�Q�E�|�]�����N�R�Q�W�L�Q�H�Q�V�H�N�H�Q�����0�D�J�\�D�U�R�U�V�]�i��
gon 2016-�W�y�O���V�]�i�P�R�O�X�Q�N���M�H�O�H�Q�W���V�H�E�E���Y�H�V�]�p�O�O�\�H�O�����+�D�]�i�Q�N�E�D�Q���N�•�O�|�Q��
�E�|�]�����V�]���O���I�D�M�W�i�N���P�H�O�O�H�W�W���Q�D�J�\���N�i�U�R�N�D�W���R�N�R�]���P�i�O�Q�D- �p�V���V�]�H�G�H�U���•�O�W�H�W��
�Y�p�Q�\�H�N�H�Q�����)�R�Q�W�R�V���D�]�R�Q�E�D�Q���P�H�J�M�H�J�\�H�]�Q�L�����K�R�J�\���D���I�D�M���Q�D�J�\�R�Q���V�R�N���W�i�S��
�Q�|�Y�p�Q�Q�\�H�O���U�H�Q�G�H�O�N�H�]�L�N�����D�P�H�O�\�H�N�H�Q���N�|�Q�Q�\�H�Q���i�W�W�H�O�H�O�Q�L���N�p�S�H�V�� 

A Drosophila suzukii ���0�D�W�V�X�P�X�U�D�����D���N�|�]�|�Q�V�p�J�H�V���P�X�V�O�L�F�i�W�y�O��
�H�O�W�p�U���H�Q�� �I�&�U�p�V�]�H�V�� �W�R�M�y�F�V���Y�H�O�� �U�H�Q�G�H�O�N�H�]�L�N���� �(�]�� �O�H�K�H�W���Y�p�� �W�H�V�]�L����
�K�R�J�\���Q�H���F�V�X�S�i�Q���D���W�~�O�p�U�H�W�W�����V�p�U�•�O�W���J�\�•�P�|�O�F�V�|�N�H�W���I�H�U�W���]�]�H�����K�D�Q�H�P��
�D�]�� �p�S�S�H�Q�� �p�U���I�p�O�E�H�Q�� �O�p�Y������ �H�J�p�V�]�V�p�J�H�V�� �W�H�U�P�p�V�W���� �1�D�J�\�R�Q�� �V�]�D�S�R�U�D��
�I�D�M�U�y�O���Y�D�Q���V�]�y�����e�Y�H�Q�W�H���������Q�H�P�]�H�G�p�N�•�N���L�V���N�L�D�O�D�N�X�O�K�D�W�����p�V���H�J�\���Q����
�L�Y�D�U�~���H�J�\�H�G���p�O�H�W�H���V�R�U�i�Q���D�N�i�U�����������S�H�W�p�W���L�V���O�H�U�Dkhat. A fentieket 
�I�L�J�\�H�O�H�P�E�H���Y�p�Y�H���H�J�\���Q�D�J�\�R�Q���Y�H�V�]�p�O�\�H�V���N�i�U�W�H�Y���U���O���Y�D�Q���V�]�y�� 

�$���Y�p�G�H�N�H�]�p�V���P�H�J�W�H�U�Y�H�]�p�V�p�Q�p�O���Q�D�J�\�R�Q���I�R�Q�W�R�V�����K�R�J�\���D�]���p�Y���I�R��
�O�\�D�P�i�Q���I�R�O�\�D�P�D�W�R�V�D�Q���S�R�Q�W�R�V�D�Q���Q�\�R�P�R�Q���N�|�Y�H�W�K�H�V�V�•�N���D�]���H�J�\�H�G��
�V�]�i�P�R�N�D�W�����U�D�M�]�i�V�L���L�G���S�R�Q�W�R�N�D�W�����(�U�U�H���D���O�H�J�D�O�N�D�O�P�D�V�D�E�E�D�N���D�]���D�O��
maecetes, �L�O�O�H�W�Y�H���D�O�P�D�H�F�H�W���p�V���H�W�D�Q�R�O�R�V���F�V�D�O�R�J�D�W�y�D�Q�\�D�J�J�D�O���I�H�O�W�|�O��
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�W�|�W�W���Y�D�U�V�i�V���F�V�D�S�G�i�N�����7�|�E�E���Y�L�]�V�J�i�O�D�W�E�D�Q���~�J�\���W�D�O�i�O�W�i�N�����K�R�J�\���D���K����
�P�p�U�V�p�N�O�H�W���Q�D�J�\�E�D�Q���E�H�I�R�O�\�i�V�R�O�M�D���D���P�X�V�O�L�F�D���V�]�D�S�R�U�R�G�i�V�L���N�p�S�H�V�V�p��
�J�p�W�����L�O�O�H�W�Y�H���D�]���p�O�H�W�E�H�Q���P�D�U�D�G�i�V�L���H�V�p�O�\�H�N�H�W�� 

�$���0�$�7�(���)�H�U�W���G�L���.�X�W�D�W�y�i�O�O�R�P�i�V�i�Q���p�Y�H�N���y�W�D���Q�\�R�P�R�Q���N�|�Y�H�W��
�M�•�N�� �D�� �S�H�W�W�\�H�V�V�]�i�U�Q�\�~�� �P�X�V�O�L�F�D���P�H�J�M�H�O�H�Q�p�V�p�W���� �L�O�O�H�W�Y�H�� �p�Y�H�Q�� �E�H�O�•�O�L��
�H�J�\�H�G�V�]�i�P�i�W�����9�L�]�V�J�i�O�D�W�D�L�Q�N���V�R�U�i�Q���D�O�P�D�H�F�H�W�H�V�����D�O�P�D�F�H�W�������H�W�D�Q�R�O����
�Y�D�O�D�P�L�Q�W���D�O�P�D�H�F�H�W�������H�W�D�Q�R�O�������N�i�Y�p���F�V�D�O�R�J�D�W�y�D�Q�\�D�J�R�N�D�W���K�D�V�]�Q�i�O��
�W�X�Q�N���F�V�D�S�G�i�L�Q�N�E�D�Q���� 

�$���I�R�J�R�W�W���H�J�\�H�G�V�]�i�P�R�N���Y�L�]�V�J�i�O�D�W�i�Q�i�O �H�O�P�R�Q�G�K�D�W�y�����K�R�J�\���D���K����
�P�p�U�V�p�N�O�H�W�����L�O�O�H�W�Y�H���S�i�U�D�W�D�U�W�D�O�R�P���Y�i�O�W�R�]�i�V�D���Q�D�J�\�E�D�Q���E�H�I�R�O�\�i�V�R�O�W�D��
�D���I�R�J�i�V�H�U�H�G�P�p�Q�\�H�N�H�W�����-�H�O�O�H�P�]�������K�R�J�\���D���V�]�H�G�H�U�E�H�Q�����L�O�O�H�W�Y�H���P�i�O��
�Q�i�E�D�Q�� �O�H�J�Q�D�J�\�R�E�E�� �V�]�i�P�E�D�Q�� �P�H�J�M�H�O�H�Q����Drosophila suzukii 
���0�D�W�V�X�P�X�U�D���� �O�H�J�W�|�E�E�� �H�J�\�H�G�p�Y�H�O�� �D�X�J�X�V�]�W�X�V�� �Y�p�J�p�Q���� �V�]�H�S�W�H�P�E�H�U 
�H�O�H�M�p�Q���W�D�O�i�O�N�R�]�W�X�Q�N���•�O�W�H�W�Y�p�Q�\�H�L�Q�N�H�Q�����D���W�H�W���]�p�V���R�N�W�y�E�H�U�U�H���W�H�K�H�W������ 

�.�t�V�p�U�O�H�W�H�L�Q�N�N�H�O���E�H�E�L�]�R�Q�\�R�V�R�G�R�W�W�����K�R�J�\���D���P�X�V�O�L�F�D���N�p�S�H�V���i�W�W�H��
�O�H�O�Q�L�� �Y�D�G�R�Q�� �W�H�U�P���� �Q�|�Y�p�Q�\�H�N�H�Q���� �e�S�S�H�Q�� �H�]�p�U�W�� �O�H�Q�Q�H�� �I�R�Q�W�R�V�� �H�J�\��
�|�N�R�O�y�J�L�D�L�� �Y�p�G�H�N�H�]�p�V�L�� �P�y�G�V�]�H�U�� �N�L�I�H�M�O�H�V�]�W�p�V�H���� �D�P�H�O�\�Q�H�N�� �V�R�U�i�Q��
�~�J�\���O�H�K�H�W�Q�H���F�V�|�N�N�H�Q�W�H�Q�L���D���S�H�W�W�\�H�V�V�]�i�U�Q�\�~���P�X�V�O�L�F�D���H�J�\�H�G�V�]�i�P�i�W����
�K�R�J�\���N�|�]�E�H�Q���D�]���|�N�R�V�]�L�V�]�W�p�P�D���Y�i�O�W�R�]�D�W�O�D�Q���P�D�U�D�G�Q�D�� 
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�)�,�=�,�.�$�,���e�6���)�,�=�,�2�/�Ï�*�,�$�,���3�$�5�$�0�e�7�(�5�(�.��
�9�,�=�6�*�È�/�$�7�$���$���-�e�*�6�$�/�ÈTA (LACTUCA SATIVA 

VAR. CAPITATA�����$�(�5�2�3�Ï�1�,�.�8�6�� 
�7�(�5�0�(�6�=�7�e�6�(���(�6�(�7�e�1�� 

Gorliczay Edit1,2, �0�R�Q�W�Y�D�L���.�R�U�Q�p�O�La1, �7�D�P�i�V���-�i�Q�R�V1,2, 
�6�]�D�E�y���$�Q�G�U�i�V3, Nagy Attila1,2 

1�'�H�E�U�H�F�H�Q�L���(�J�\�H�W�H�P�����0�H�]���J�D�]�G�D�V�i�J�����e�O�H�O�P�L�V�]�H�U�W�X�G�R�P�i�Q�\�L- �p�V���.�|�U��
�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���.�D�U�����9�t�]- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���,�Q�W�p�]�H�W�����9�t�]��
�W�X�G�R�P�i�Q�\�L���p�V���.�|�U�Q�\�H�]�H�W�L�Q�I�R�U�P�D�W�L�N�D�L���7�D�Q�V�]�p�N���������������'�H�E�U�H�F�H�Q�����%�|��

�V�]�|�U�P�p�Q�\�L���~�W���������� 
2�9�t�]�W�X�G�R�P�i�Q�\�L���p�V���9�t�]�E�L�]�W�R�Q�V�i�J�L���1�H�P�]�H�W�L���/�D�E�R�U�D�W�y�U�L�X�P, Debreceni 

�(�J�\�H�W�H�P�����0�H�]���J�D�]�G�D�V�i�J�����e�O�H�O�P�L�V�]�H�U�W�X�G�R�P�i�Q�\�L- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O��
�N�R�G�i�V�L���.�D�U�����9�t�]- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���,�Q�W�p�]�H�W�����9�t�]�W�X�G�R�P�i�Q�\�L���p�V��

�.�|�U�Q�\�H�]�H�W�L�Q�I�R�U�P�D�W�L�N�D�L���7�D�Q�V�]�p�N 
3�'�H�E�U�H�F�H�Q�L���(�J�\�H�W�H�P�����0�H�]���J�D�]�G�D�V�i�J-�����e�O�H�O�P�L�V�]�H�U�W�X�G�R�P�i�Q�\�L���p�V���.�|�U��

�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���.�D�U�����1�|�Y�p�Q�\�W�X�G�R�P�i�Q�\�L���,�Q�W�p�]�H�W����
�1�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V�W�D�Q�L�����7�i�M�|�N�R�O�y�J�L�D�L���p�V���1�|�Y�p�Q�\�Q�H�P�H�V�t�W�p�V�L���7�D�Q�V�]�p�N 

 
�$���W�D�O�D�M���Q�p�O�N�•�O�L���Q�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V�L���U�H�Q�G�V�]�H�U�H�N���± �P�L�Q�W���D�]���D�H�U�R�S�y�Q�L�D����
�K�L�G�U�R�S�y�Q�L�D�����D�N�Y�D�S�y�Q�L�D���± �H�J�\�U�H���Q�|�Y�H�N�Y�����I�L�J�\�H�O�P�H�W���N�D�S�Q�D�N���D���Q�|�Y�p�Q�\��
�W�H�U�P�H�V�]�W�p�V���W�H�U�•�O�H�W�p�Q�����$�]���D�H�U�R�S�y�Q�L�D�����W�i�S�N�|�G�N�X�O�W�~�U�D�����H�J�\���K�D�W�p�N�R�Q�\���p�V��
�I�H�Q�Q�W�D�U�W�K�D�W�y�� �L�Q�Q�R�Y�D�W�t�Y�� �P�y�G�V�]�H�U���� �D�P�H�O�\�� �O�H�K�H�W���Y�p�� �W�H�V�]�L�� �D�� �Q�|�Y�p�Q�\�H�N��
�W�H�U�P�H�V�]�W�p�V�p�W���W�D�O�D�M���D�O�N�D�O�P�D�]�i�V�D���Q�p�O�N�•�O�����$�]���D�H�U�R�S�y�Q�L�D���N�•�O�|�Q�|�V�H�Q���H�O����
�Q�\�|�V�� �D�� �O�H�Y�p�O�]�|�O�G�V�p�J�H�N�� �W�H�U�P�H�V�]�W�p�V�p�E�H�Q���� �P�L�Q�W�� �D�� �M�p�J�V�D�O�i�W�D�� ��Lactuca 
sativa var. capitata), amelyek gyo�U�V���Q�|�Y�H�N�H�G�p�V�W���p�V���M�y���W�i�S�D�Q�\�D�J�H�O�O�i��
�W�i�V�W���L�J�p�Q�\�H�O�Q�H�N���� 

�.�X�W�D�W�i�V�X�Q�N�� �V�R�U�i�Q�� �D�� �F�p�O�X�Q�N�� �D�]�� �Y�R�O�W���� �K�R�J�\�� �P�H�J�K�D�W�i�U�R�]�]�X�N�� �D��
�M�p�J�V�D�O�i�W�D�� �W�H�U�P�H�V�]�W�p�V�H�F�K�Q�R�O�y�J�L�D�L�� �S�D�U�D�Q�p�W�H�U�H�L�W�� �D�H�U�R�S�y�Q�L�N�X�V�� �W�H�U��
�P�H�V�]�W�p�V���H�V�H�W�p�Q�����N�•�O�|�Q�|�V���W�H�N�L�Q�W�H�W�W�H�O���D���W�i�S�R�O�G�D�W�R�]�i�V�L���L�Q�W�H�Q�]�L�W�i�V�U�D���� 

�$�� �N�t�V�p�U�O�H�W�E�H�Q�� ���� �K�p�W�L�J�� �Q�H�Y�H�O�W�•�N�� �D�� �M�p�J�V�D�O�i�W�D��(Lactuca sativa 
var. capitata) �W�H�V�]�W�Q�|�Y�p�Q�\�H�N�H�W�� �|�W�V�]�|�U�|�V�� �L�V�P�p�W�O�p�V�E�H�Q�� �H�J�\�� �]�i�U�W��
�N�O�t�P�D�V�]�R�E�i�E�D�Q���O�p�Y�����D�H�U�R�S�y�Q�L�N�X�V���U�H�Q�G�V�]�H�U�E�H�Q�����$�]���D�H�U�R�S�y�Q�L�N�X�V��
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�U�H�Q�G�V�]�H�U�E�H�Q�����$�H�U�R�)�O�R���������Q�p�J�\���N�H�]�H�O�p�V�W���i�O�O�t�W�R�W�W�X�Q�N���E�H�����P�H�O�\�H�N���D��
�N�•�O�|�Q�E�|�]�����W�i�S�R�O�G�D�W�R�]�i�V�L���L�Q�W�H�Q�]�L�W�i�V�R�N�D�W���M�H�O�H�Q�W�H�W�W�p�N�����������N�H�]�H�O�p�V���± 
napi 10x15 perc, 2. kez�H�O�p�V��- �Q�D�S�L�����[�����S�H�U�F�����������N�H�]�H�O�p�V���± napi 
���[������ �S�H�U�F���� ������ �N�H�]�H�O�p�V���± �Q�D�S�L�� ���[������ �S�H�U�F���� �$�� �N�t�V�p�U�O�H�W�� �V�R�U�i�Q�� �K�H�W�L��
�U�H�Q�G�V�]�H�U�H�V�V�p�J�J�H�O�� �K�D�W�i�U�R�]�W�X�N�� �P�H�J�� �D�]�� �D�O�i�E�E�L�� �S�D�U�D�P�p�W�H�U�H�N�H�W���� �O�H��
�Y�p�O�V�]�i�P���� �V�W�U�H�V�V�]-�S�D�U�D�P�p�W�H�U�H�N�� ���)�Y���)�P���� �)�Y���)�R������ �6�3�$�'-�p�U�W�p�N���� �D��
�N�t�V�p�U�O�H�W���Y�p�J�p�Q���S�H�G�L�J���P�H�J�K�D�W�i�U�R�]�W�X�N���D �I�H�M�W�|�P�H�J�����J�\�|�N�p�U�K�R�V�V�]���p�V��
�J�\�|�N�p�U�W�|�P�H�J���D�O�D�N�X�O�i�V�i�W���� 

�$���Q�|�Y�p�Q�\�i�O�O�R�P�i�Q�\�E�D�Q���K�H�W�L���U�H�Q�G�V�]�H�U�H�V�V�p�J�J�H�O���P�H�J�K�D�W�i�U�R�]�R�W�W��
�S�D�U�D�P�p�W�H�U�H�N���D�O�D�S�M�i�Q���H�O�P�R�Q�G�K�D�W�y�����K�R�J�\���N�H�]�H�O�p�V�H�N���Q�H�P���E�H�I�R�O�\�i��
�V�R�O�W�i�N�� ���V�H�P�� �D�� �P�p�U�W�� �D�G�D�W�R�N���� �V�H�P�� �S�H�G�L�J�� �D�� �V�W�D�W�L�V�]�W�L�N�D�L�� �p�U�W�p�N�H�O�p�V��
�D�O�D�S�M�i�Q�����D���Q�|�Y�p�Q�\�H�N���O�H�Y�p�O�V�]�i�P�i�Q�D�N���D�O�D�N�X�O�i�V�i�W�����$���I�O�X�R�U�L�P�p�W�H�U�H�V��
�Y�L�]�V�J�i�O�D�W�R�N�� �D�O�D�S�M�i�Q�� �D�� �Q�|�Y�p�Q�\�� �I�R�W�R�V�]�L�Q�W�H�W�L�N�X�V�� �U�H�Q�G�V�]�H�U�p�U�H�� �K�D�W�y��
stressz-�S�D�U�D�P�p�W�H�U�H�N���D�O�D�N�X�O�i�V�i�W���K�D�W�i�U�R�]�W�X�N���P�H�J�����$�]���)�Y���)�P�����D�]�D�]��
�D���Q�|�Y�p�Q�\�L���P�D�[�L�P�i�O�L�V���I�R�W�R�V�]�L�Q�W�H�W�L�N�X�V���K�D�W�p�N�R�Q�\�V�i�J�����H�V�H�W�p�Q���D���N�H��
�]�H�O�p�V�H�N�� �N�|�]�|�W�W�� �M�H�O�H�Q�W���V�� �N�•�O�|�Q�E�V�p�J�H�W�� �Q�H�P tudtunk kimutatni, 
�F�V�D�N���D���N�H�]�H�O�p�V�L���K�H�W�H�N���N�|�]�|�W�W�����S�����������������$�]���)�Y���)�P���K�i�Q�\�D�G�R�V���D�]��������
�K�p�W�H�Q����������-�������������P�p�J���D�]���������K�p�W�H�Q����������-�����������N�|�]�|�W�W���D�O�D�N�X�O�W�����W�H�K�i�W��
�D�]���H�O�V�����K�p�W�H�Q�����E�H�W�H�O�H�S�t�W�p�V�N�R�U�����D���Q�|�Y�p�Q�\�H�N�H�W���p�U�W�H���V�W�U�H�V�V�]�����P�H�O�\�H�W��
�G�H�W�H�N�W�i�O�Q�L���L�V���W�X�G�W�X�Q�N�����D���Q�H�J�\�H�G�L�N���K�p�W�U�H���S�H�G�L�J���D���M�p�J�V�D�O�i�W�i�N���D�G�D�S��
�W�i�O�y�G�W�D�N�� �D�]�� �D�H�U�R�S�y�Q�L�N�X�V�� �U�H�Q�G�V�]�H�U�K�H�]���� �$�]�� �)�Y���)�R�� ���D�]�D�]�� �D�]�� �D�O�D�S��
�I�O�X�R�U�H�V�]�F�H�Q�F�L�D�� �D�U�i�Q�\���� �D�]�� �)�Y���)�P�� �K�i�Q�\�D�G�R�V�K�R�]�� �K�D�V�R�Q�O�y�D�Q�� �D�O�D��
�N�X�O�W���� �D�� �N�H�]�H�O�p�V�H�N�� �N�|�]�|�W�W�� �Q�H�P���� �D�� �K�H�W�H�N�� �N�|�]�|�W�W�� �Y�L�V�]�R�Q�W�� �W�X�G�W�X�Q�N��
�V�]�L�J�Q�L�I�L�N�i�Q�V�� �N�•�O�|�Q�E�V�p�J�H�N�H�W�� �N�L�P�X�W�D�W�Q�L�� ���S���������������� �$�]�� �H�O�V���� �K�p�W�Hn 
�p�U�W�p�N�H����������-�������������P�p�J���D�]���|�W�|�G�L�N���K�p�W�U�H����������-�����������N�|�]�|�W�W���D�O�D�N�X�O�W����
�$�� �6�3�$�'�� �p�U�W�p�N�� ���D�]�D�]�� �D�� �U�H�O�D�W�t�Y�� �N�O�R�U�R�I�L�O�O�W�D�U�W�D�O�R�P���� �K�p�W�U���O-�K�p�W�U�H��
�Q���W�W���� �D�� �Q�|�Y�p�Q�\�i�O�O�R�P�i�Q�\�� �|�U�H�J�H�G�p�V�p�Y�H�O�� �p�V�� �D�� �I�H�Q�R�O�y�J�L�D�L�� �I�i�]�L�V�R�N��
�H�O���U�H�K�D�O�D�G�W�i�Y�D�O�����$�]���H�O�V�����K�p�W�H�Q���Q�H�P���Y�R�O�W���N�•�O�|�Q�E�V�p�J���D���N�H�]�H�O�p�V�H�N��
SPAD-�p�U�W�p�N�H�L�� �N�|�]�|�W�W�������������“�����������p�V�� ���������“�������������� �D�� �K�H�W�H�N���H�O���U�H��
�K�D�O�D�G�W�i�Y�D�O���D���������p�V���������N�H�]�H�O�p�V�����D�]���D�O�D�F�V�R�Q�\�D�E�E���Q�D�S�L���W�i�S�R�O�G�D�W�R�]�i��
�V�R�N�����N�L�H�P�H�O�N�H�G�W�H�N���D���N�H�]�H�O�p�V�H�N���N�|�]�•�O�����(�]�H�N���D�O�D�S�M�i�Q���H�O�P�R�Q�G�K�D�W�y����
�K�R�J�\���D�]���D�O�D�F�V�R�Q�\�D�E�E���Q�D�S�L���W�i�S�R�O�G�D�W�R�]�i�V���P�D�J�D�V�D�E�E���6�3�$�'-�p�U�W�p��
�N�H�N�H�W���H�U�H�G�P�p�Q�\�H�]�H�W�W�����S����,05).  

�$���Q�|�Y�p�Q�\�i�O�O�R�P�i�Q�\�E�D�Q���I�H�O�V�]�i�P�R�O�i�V�N�R�U���P�H�J�K�D�W�i�U�R�]�R�W�W���S�D�U�D��
�P�p�W�H�U�H�N�����I�H�M�W�|�P�H�J���� �J�\�|�N�p�U�W�|�P�H�J���� �J�\�|�N�p�U�K�R�V�V�]���� �H�V�H�W�p�Q���V�]�L�Q�W�p�Q��
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�P�H�J�I�L�J�\�H�O�K�H�W�����D�]���D���W�H�Q�G�H�Q�F�L�D�����K�R�J�\���P�L�Q�p�O���P�D�J�D�V�D�E�E���Y�R�O�W���D���Q�D�S�L��
�W�i�S�R�O�G�D�W�R�]�i�V�����Q�D�S�L�������[�������S�H�U�F�������D�Q�Q�i�O���Q�D�J�\�R�E�E�D�N���Y�R�O�W�D�N���D���P�p�U�W��
�p�U�W�p�N�H�N���p�V���V�]�L�J�Q�L�I�L�N�i�Q�V���N�•�O�|�Q�E�V�p�J�H�N�H�W���W�X�G�W�X�Q�N���N�L�P�X�W�D�W�Q�L�����g�V�]��
�V�]�H�V�V�p�J�p�E�H�Q���W�H�K�i�W���D���Q�D�J�\�R�E�E���Q�D�S�L���W�i�S�R�O�G�D�W�R�]�i�V���������p�V���������N�H�]�H�O�p�V����
�V�]�•�N�V�p�J�H�V���D���M�p�J�V�D�O�i�W�D���D�H�U�R�S�y�Q�L�N�X�V���W�H�U�P�H�V�]�W�p�V�p�K�H�]���� 
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�$���-�$�3�È�1���)�$�*�<�$�/�����/�,�*�8STRUM  
JAPONICUM  �7�+�8�1�%�������1�(�9�(�/�e�6�(���(�/�7�e�5����

�)�(�/�7�È�5�Ï�'�È�6�Ò���%�8�5�.�2�/�7���0�%�7�5�È�*�<�È�.���eS 
�7�$�/�$�-�.�2�1�'�,�&�,�2�1�È�/�Ï���.�e�6�=�Ë�7�0�e�1�<�(�.�� 

�)�(�/�+�$�6�=�1�È�/�È�6�È�9�$�/ 

Cultivation of Japanese privet (Ligustrum japonicum Thunb.) using 
different lasting coated fertillizers and soil conditioners  

�+�R�U�Y�i�W�K�Q�p���%�D�U�D�F�V�L���e�Y�D1, �7�i�O�R�V���*�i�E�R�U2 

1 egyetemi docens, 2�H�J�\�H�W�H�P�L���K�D�O�O�J�D�W�y MAT�(���.�H�U�W�p�V�]�H�W�W�X�G�R�P�i�Q�\�L���,�Q��
�W�p�]�H�W���*�H�R�U�J�L�N�R�Q���&�D�P�S�X�V 

horvathne.baracsi.eva@uni-mate.hu 

�$���N�O�t�P�D�Y�i�O�W�R�]�i�V�Q�D�N���N�|�V�]�|�Q�K�H�W���H�Q���V�]�i�P�R�V���R�O�\�D�Q���I�i�V���V�]�i�U�~���G�t�V�]�Q�|��
�Y�p�Q�Q�\�H�O���W�D�O�i�O�N�R�]�X�Q�N���D���K�D�]�D�L���N�H�U�W�H�N�E�H�Q���p�V���D���N�|�]�W�H�U�•�O�H�W�H�N�H�Q�� amelyek- 
�N�|�]�W�•�N���D���M�D�S�i�Q���I�D�J�\�D�O����Ligustrum japonicum Thumb.) is- �I�D�J�\�p�U�]�p��
�N�H�Q�\�V�p�J�•�N�� �P�L�D�W�W�� �N�R�U�i�E�E�D�Q���Q�H�P�� �N�H�U�•�O�K�H�W�W�H�N�� �N�L�•�O�W�H�W�p�V�U�H���� �(�� �O�R�P�E�O�H��
�Y�H�O�&���|�U�|�N�]�|�O�G���G�t�V�]�F�V�H�U�M�H���Q�H�Y�H�O�p�V�p�Y�H�O���N�D�S�F�V�R�O�D�W�E�D�Q���D���K�D�]�D�L���G�t�V�]�I�D�L�V��
�N�R�O�i�N�Q�D�N���Q�L�Q�F�V���V�R�N���W�H�U�P�H�V�]�W�p�V�L���W�D�S�D�V�]�W�D�O�D�W�D�����P�L�Y�H�O���W�|�E�E �P�i�V���K�D�V�R�Q�O�y��
�W�D�[�R�Q�K�R�]���K�D�V�R�Q�O�y�D�Q���D���I�R�U�J�D�O�R�P�E�D���N�H�U�•�O�����Q�|�Y�p�Q�\�H�N�H�W���W�|�E�E�Q�\�L�U�H���L�P��
�S�R�U�W�E�y�O���V�]�H�U�]�L�N���E�H�����.�t�V�p�U�O�H�W�•�Q�N�E�H�Q���D�U�U�D���N�H�U�H�V�W�•�N���D���Y�i�O�D�V�]�W�����K�R�J�\���D��
�M�D�S�i�Q���I�D�J�\�D�O���Q�H�Y�H�O�p�V�H���V�R�U�i�Q���P�H�O�\���W�i�S�D�Q�\�D�J�I�R�U�U�i�V�R�N�����V���P�L�O�\�H�Q���P�p�U��
�W�p�N�E�H�Q���V�H�J�t�W�L�N���D���S�L�D�F�N�p�S�H�V���Q�|�Y�p�Q�\�H�N���H�O���i�O�O�t�W�i�V�i�W�� 

V�L�]�V�J�i�O�D�W�D�L�Q�N�D�W����������-�E�D�Q�����D���0�$�7�(���*�H�R�U�J�L�N�R�Q���&�D�P�S�X�V�i�Q�����D��
�N�H�U�W�p�V�]�H�W�L�� �W�H�O�H�S�� �Q�|�Y�p�Q�\�K�i�]�i�E�D�Q�� �Y�p�J�H�]�W�•�N���� �$�� �N�t�V�p�U�O�H�W�E�H�Q�� �W�i�S��
�D�Q�\�D�J�I�R�U�U�i�V�N�p�Q�W���H�O�W�p�U�����|�V�V�]�H�W�p�W�H�O�&���2�V�P�R�F�R�W�H���P�&�W�U�i�J�\�i�N�D�W�����p�V���D��
Hymagro- �p�V���+�\�P�D�J�U�R�V�R�O���W�D�O�D�M�N�R�Q�G�L�F�L�R�Q�i�O�y���V�]�H�U�H�N�H�W���D�O�N�D�O�P�D�]��
�W�X�N���� �$�� �Y�H�J�H�W�i�F�L�y�V�� �L�G���V�]�D�N�E�D�Q�� �D�� �Q�|�Y�H�N�H�G�p�V�U�H�� �M�H�O�O�H�P�]���� �N�•�O�|�Q��
�E�|�]�����S�D�U�D�P�p�W�H�U�H�N�H�W��- �O�H�Y�H�O�H�N���V�]�i�P�D���p�V���P�p�U�H�W�H�����K�D�M�W�i�V�R�N���K�R�V�V�]�D��
�p�V���V�]�i�P�D�����D���J�\�|�N�p�U�O�D�E�G�D���i�W�V�]�|�Y�|�W�W�V�p�J�H���± �K�D�W�i�U�R�]�W�X�Q�N���P�H�J�����Y�D��
�O�D�P�L�Q�W���P�H�J�P�p�U�W�•�N���D�]���H�J�\�H�G�H�N���I�R�W�R�V�]�L�Q�W�H�W�L�N�X�V���D�N�W�L�Y�L�W�i�V�i�W���P�X�W�D�W�y��
�6�3�$�'���p�U�W�p�N�H�N�H�W���L�V�� 
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�$���Q�|�Y�p�Q�\�H�N���Q�H�Y�H�O�p�V�H���V�R�U�i�Q���W�|�E�E���S�D�U�D�P�p�W�H�U���H�V�H�W�p�Q���W�D�S�D�V�]�W�D�O��
�W�X�N�����K�R�J�\���D���������J�H�Q�H�U�i�F�L�y�V���2�V�P�R�F�R�W�H���P�&�W�U�i�J�\�D���K�D�V�]�Q�i�O�D�W�D���Y�D�O�D��
�P�L�Y�H�O���M�R�E�E���H�U�H�G�P�p�Q�\�W���D�G�R�W�W�����G�H���D�]���������J�H�Q�H�U�i�F�L�y�V���2�V�P�R�F�R�W�H���K�D�V�]��
�Q�i�O�D�W�D�� �L�V�� �M�y�� �G�|�Q�W�p�V�Q�H�N�� �E�L�]�R�Q�\�X�O�K�D�W�� �P�i�V�� �N�|�U�Q�\�H�]�H�W�L�� �I�H�O�W�p�W�H�O�H�N��
�P�H�O�O�H�W�W�����9�L�]�V�J�i�O�D�W�X�Q�N���H�U�H�G�P�p�Q�\�H���D�O�D�S�M�i�Q���P�H�J�i�O�O�D�S�t�W�K�D�W�y�����K�R�J�\��
�D�� �W�|�E�E�Q�\�L�U�H�� �K�X�P�L�Q�V�D�Y�D�N�D�W�� �p�V�� �P�L�N�U�R�H�O�H�P�H�N�H�W�� �W�D�U�W�D�O�P�D�]�y��
�+�\�P�D�J�U�R���p�V���+�\�P�D�J�U�R�V�R�O���W�D�O�D�M�N�R�Q�G�L�F�L�R�Q�i�O�y���N�p�V�]�t�W�P�p�Q�\�H�N���V�L�N�H�U��
�U�H�O���D�O�N�D�O�P�D�]�K�D�W�y�N���D���M�D�S�i�Q���I�D�J�\�D�O���N�R�Q�W�p�Q�H�U�H�V���Q�H�Y�H�O�p�V�H���V�R�U�i�Q���� 

Kulcsszavak�����M�D�S�i�Q���I�D�J�\�D�O�����W�i�S�D�Q�\�D�J�H�O�O�i�W�i�V�����W�D�U�W�y�V�K�D�W�i�V�~���P�&�W�U�i�J�\�i�N����
huminsavak  
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�W�p�]�H�W�����*�\�y�J�\- �p�V���$�U�R�P�D�Q�|�Y�p�Q�\�H�N���7�D�Q�V�]�p�N, �W�D�Q�V�]�p�N�Y�H�]�H�W�����H�J�\�H�W�H�P�L���W�D��

�Q�i�U 
 
�$���P�i�N����Papaver somniferum �/�������0�D�J�\�D�U�R�U�V�]�i�J�R�Q���K�D�J�\�R�P�i�Q�\�R�V�D�Q��
�I�R�Q�W�R�V�� �J�\�y�J�\�Q�|�Y�p�Q�\�� �N�X�O�W�~�U�D���� �$�� �Y�R�Q�D�W�N�R�]�y�� �N�R�U�P�i�Q�\�U�H�Q�G�H�O�H�W�Q�H�N��
megf�H�O�H�O���H�Q���H�O�W�p�U�����I�H�O�W�p�W�H�O�H�N���N�|�]�|�W�W���W�H�U�P�H�O�Q�H�N���p�W�N�H�]�p�V�L���Y�D�J�\���J�\�y�J�\��
�V�]�H�U�L�S�D�U�L���P�i�N�R�W�����$�]���L�S�D�U�L�����P�D�J�D�V���D�O�N�D�O�R�L�G�W�D�U�W�D�O�P�~���P�i�N�I�D�M�W�i�N���I�H�O�W�|�U�W����
�P�D�J�R�N�W�y�O���P�H�J�W�L�V�]�W�t�W�R�W�W���W�R�N�W�H�U�P�p�V�p�E���O�����D�]���~�J�\�Q�H�Y�H�]�H�W�W���P�i�N�V�]�D�O�P�i��
�E�y�O���Y�R�Q�M�D���N�L���D���J�\�y�J�\�V�]�H�U�L�S�D�U���D���P�R�U�I�L�Q�i�Q���D�O�N�D�O�R�L�G�R�N�D�W�����$���P�i�N�V�]�D�Oma 
�D�O�N�D�O�R�L�G���N�R�Q�F�H�Q�W�U�i�F�L�y�M�D���p�V���D�O�N�D�O�R�L�G���|�V�V�]�H�W�p�W�H�O�H���I�R�Q�W�R�V���P�L�Q���V�p�J�L���P�X��
�W�D�W�y�����(�Q�Q�H�N���K�i�W�W�H�U�H���H�J�\�U�p�V�]�W���D���Q�H�P�H�V�t�W�H�W�W���I�D�M�W�D���S�R�W�H�Q�F�L�i�O�L�V���W�H�U�P�H�O���N�p��
�S�H�V�V�p�J�H���� �P�i�V�U�p�V�]�W���H�]�]�H�O���|�V�V�]�H�I�•�J�J�p�V�E�H�Q���D�]���L�V���� �P�L�O�\�H�Q���Q�|�Y�p�Q�\�L���U�p��
�V�]�H�N�E���O���W�H�Y���G�L�N���|�V�V�]�H���D���I�H�O�G�R�O�J�R�]�i�V�U�D���N�H�U�•�O�����Q�|�Y�p�Q�\�L���Q�\ersanyag. 
�$�]���H�J�\�H�V���Q�|�Y�p�Q�\�L���V�]�H�U�Y�H�N���K�D�W�y�D�Q�\�D�J���I�H�O�K�D�O�P�R�]�y�G�i�V�D���X�J�\�D�Q�L�V���Q�D��
�J�\�R�Q�� �H�O�W�p�U���� �O�H�K�H�W���� �$�� �V�]�i�U�� �J�\�D�N�R�U�O�D�W�L�O�D�J�� �E�D�O�O�D�V�]�W�D�Q�\�D�J���� �D�� �P�i�N�W�R�N��
�Q�D�J�\�V�i�J�i�Q�D�N, �L�O�O�H�W�Y�H���P�R�U�I�R�O�y�J�L�D�L���I�H�O�p�S�t�W�p�V�p�Q�H�N���V�]�H�U�H�S�H���Y�L�V�]�R�Q�W���Q�D�S��
�M�D�L�Q�N�L�J���N�H�Y�p�V�V�p���W�L�V�]�W�i�]�R�W�W�� 

�0�X�Q�N�i�Q�N�� �V�R�U�i�Q�� �D�� �P�D�J�\�D�U���N�|�]�W�H�U�P�H�V�]�W�p�V�E�H�Q�� �i�O�W�D�O�i�Q�R�V�D�Q��
�K�D�V�]�Q�i�O�W���N�p�W���L�S�D�U�L���P�i�N�I�D�M�W�D���N�•�O�|�Q�E�|�]�����P�p�U�H�W�&���W�R�N�M�D�L�W�����p�U�H�W�W���I���W�R��
�N�R�N�����Y�D�O�D�P�L�Q�W���D���P�D�J���Q�p�O�N�•�O�L���W�R�N�R�N���H�J�\�H�V���U�p�V�]�H�L�W�����W�R�N�I�D�O�����E�L�E�H��
�N�R�U�R�Q�D�����J�D�O�O�p�U�����S�O�D�F�H�Q�W�D�����Y�L�]�V�J�i�O�W�X�N�����0�H�J�K�D�W�i�U�R�]�W�X�N���D���W�R�N���P�D�J��
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�D�U�i�Q�\�R�N�D�W, �Y�D�O�D�P�L�Q�W�� �D�� �I�H�Q�W�L�� �W�R�N�U�p�V�]�H�N�� �W�|�P�H�J�D�U�i�Q�\�D�L�W���� �W�R�Y�i�E�E�i��
�+�3�/�&���D�Q�D�O�t�]�L�V�V�H�O���P�p�U�W�•�N���D�]�R�N���D�O�N�D�O�R�L�G�����P�R�U�I�L�Q�����N�R�G�H�L�Q�����W�H�E�D�L�Q����
�I�H�O�K�D�O�P�R�]�y�G�i�V�i�W���� �(�]�H�Q�� �W�p�Q�\�H�]���N�� �p�V�� �|�V�V�]�H�I�•�J�J�p�V�H�N�� �S�R�Q�W�R�V�D�E�E��
�L�V�P�H�U�H�W�H���K�R�]�]�i�M�i�U�X�O�K�D�W���D���I�D�M�W�D�Q�H�P�H�V�t�W�p�V���H�U�H�G�P�p�Q�\�H�V�V�p�J�p�Q�H�N���Q�|��
�Y�H�O�p�V�p�K�H�]���p�V���D���P�H�J�I�H�O�H�O�����I�D�M�W�D�Y�i�O�D�V�]�W�i�V���P�H�O�O�H�W�W���D���J�\�D�N�R�U�O�D�Wi ter-
�P�H�V�]�W�p�V���K�D�W�p�N�R�Q�\�V�i�J�i�Q�D�N���M�D�Y�t�W�i�V�i�K�R�]���L�V���� 

�$���N�p�W�I�D�M�W�D���M�H�O�O�H�P�]�����W�R�N�D�O�D�N�M�D���N�•�O�|�Q�E�|�]�������(�]�]�H�O���H�J�\�•�W�W���H�U�H�G��
�P�p�Q�\�H�L�Q�N���V�]�H�U�L�Q�W���D���W�R�N�W�H�U�P�p�V�H�N���K�R�]�D�P�D�U�i�Q�\�D�L���p�V���D�O�N�D�O�R�L�G���I�H�O��
�K�D�O�P�R�]�y�G�i�V�D���L�V���H�O�W�p�U���Q�H�N���E�L�]�R�Q�\�X�O�W�����$�]���|�V�V�]�H�V���D�O�N�D�O�R�L�G�W�D�U�W�D�O�R�P��
�± �p�V���H�J�\�H�V���H�V�H�W�H�N�E�H�Q�����D���N�Y�D�Q�W�L�W�D�W�t�Y���|�V�V�]�H�W�p�W�H�O���L�V���± �Y�i�O�W�R�]�L�N���P�L�Q�G��
�D���W�R�N�W�H�U�P�p�V�H�N���P�p�U�H�W�H���V�]�H�U�L�Q�W�����P�L�Q�G���D���W�R�N�R�Q���E�H�O�•�O�L���N�•�O�|�Q�E�|�]�����U�p��
�V�]�H�N�E�H�Q���� �$�� �W�R�N�W�H�U�P�p�V�H�N���I���D�O�N�D�O�R�L�G�M�D���� �D�� �P�R�U�I�L�Q���P�L�Q�G�H�Q���P�L�Q�W�i��
�E�D�Q���N�|�Y�H�W�L���D�]���|�V�V�]�D�O�N�D�O�R�L�G-�N�R�Q�F�H�Q�W�U�i�F�L�y���V�]�L�Q�W�M�p�Q�H�N���Y�i�O�W�R�]�i�V�D�L�W����
�G�H���D���P�H�O�O�p�N�D�O�N�D�O�R�L�G�R�N���N�R�Q�F�H�Q�W�U�i�F�L�y�M�D �H�W�W���O���H�O�W�p�U�����N�p�S�H�W���L�V���P�X��
�W�D�W�K�D�W�����$���P�D�J���Q�p�O�N�•�O�L���W�R�N�R�N���H�J�\�H�V���R�U�J�D�Q�H�O�O�X�P�D�L���N�|�]�•�O���D���O�H�J�P�D��
�J�D�V�D�E�E�� �N�R�Q�F�H�Q�W�U�i�F�L�y�N�� �D�� �W�R�N�I�D�O�E�D�Q���� �P�t�J�� �D�� �O�H�J�D�O�D�F�V�R�Q�\�D�E�E�D�N�� �D��
�J�D�O�O�p�U���p�V���E�L�E�H�N�R�U�R�Q�D���U�p�V�]�H�N�E�H�Q���P�p�U�K�H�W���N�����G�H���D���N�R�Q�N�U�p�W���p�U�W�p�N�H�N��
�I�D�M�W�i�U�D���L�V���M�H�O�O�H�P�]���H�N�����$���W�|�P�H�J�D�U�i�Q�\�R�N���p�V���D�O�N�D�O�R�L�G�W�D�U�W�D�O�P�D�N���N�•��
�O�|�Q�E�V�p�J�H�L���H�O�O�H�Q�p�U�H���D�]���H�J�\�H�V���W�R�N�U�p�V�]�H�N���D�O�N�D�O�R�L�G���K�R�]�D�P�K�R�] �Y�D�O�y��
�K�R�]�]�i�M�i�U�X�O�i�V�D���P�L�Q�G�N�p�W���I�D�M�W�i�E�D�Q���D�]�R�Q�R�V���� 
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�K�D�]�i�Q�N�E�D�Q���p�O�����W�|�O�J�\���I�D�M�R�N���N�•�O�|�Q�E�|�]�����W�&�U���N�p�S�H�V�V�p�J�J�H�O���U�H�Q�G�H�O�N�H�]�Q�H�N��
- �U�p�V�]�E�H�Q���D�]���p�O���K�H�O�\�•�N���Y�t�]�H�O�O�i�W�R�W�W�V�i�J�L���Y�L�V�]�R�Q�\�D�L�����U�p�V�]�E�Hn a faj mor-
�I�R�O�y�J�L�D���M�H�J�\�H�L�Q�H�N���N�|�Y�H�W�N�H�]�W�p�E�H�Q���� 

�&�p�O�X�Q�N���� �H�J�\�� �K�D�]�i�Q�N�E�D�Q�� �N�H�Y�p�V�V�p�� �L�V�P�H�U�W�� �I�D�M���± Quercus 
virgiliana�����R�O�D�V�]���W�|�O�J�\���± �W�R�Y�i�E�E�L���p�O���K�H�O�\�H�L�Q�H�N���I�H�O�G�H�U�t�W�p�V�H���p�V���J�H��
�Q�R�W�t�S�X�V�D�L�Q�D�N���P�R�U�I�R�O�y�J�L�D�L���M�H�O�O�H�P�]�p�V�H���� 

�$�� �P�D�J�\�D�U�R�U�V�]�i�J�L�� �P�D�U�D�G�Y�i�Q�\�S�R�S�X�O�i�F�L�y�N�� �I�H�O�N�X�W�D�W�i�V�D���P�H�O�O�H�W�W��
eg�\���H�O���I�R�U�G�X�O�i�V�L���K�H�O�\�����3�X�V�]�W�D�K�H�Q�F�V�H�����'���H�U�G���i�O�O�R�P�i�Q�\�����U�p�V�]�O�H�W�H�V��
�Y�L�]�V�J�i�O�D�W�i�Y�D�O�� �D��Qu. virgiliana �W�|�O�J�\�H�V�� �i�O�O�R�P�i�Q�\�E�D�Q�� �E�H�W�|�O�W�|�W�W��
�V�]�H�U�H�S�p�W���Y�L�]�V�J�i�O�M�X�N���� 
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�������$�Q�\�D�J���p�V���P�y�G�V�]�H�U 
�$�]���~�M���p�O���K�H�O�\�H�N���I�H�O�N�X�W�D�W�i�V�D�N�R�U���D�]���(�U�G�p�V�]�H�W�L���$�G�D�W�W�i�U�E�y�O���H�O���]�H�W�H�V���V�]�&��
�U�p�V�V�H�O���D���I�D�M�Q�D�N���P�H�J�I�H�O�H�O�����W�H�U�P���K�H�O�\�L���M�H�O�O�H�P�]���N�N�H�O���U�H�Q�G�H�O�N�H�]������������
�p�Y�Q�p�O���L�G���V�H�E�E���� �O�H�K�H�W���O�H�J�� �V�D�U�M���H�U�H�G�H�W�&�� �i�O�O�R�P�i�Q�\�R�N�D�W�� �N�H�U�H�V�W�H�P���� �P�H��
�O�\�H�N�E�H�Q���K�H�O�\�V�]�t�Q�L���E�H�M�i�U�i�V���V�R�U�i�Q���P�L�Q�G�H�Q���H�V�H�W�E�H�Q���P�H�J�W�D�O�i�O�W�D�P���D��Qu. 
virgiliana fajt illetve hibridjeit. 

�*�H�Q�H�W�L�N�D�L���Y�L�]�V�J�i�O�D�W�K�R�]���P�L�Q�W�i�W���J�\�&�M�W�|�W�W�H�P���������i�O�O�R�P�i�Q�\�E�y�O���D��
�S�R�S�X�O�i�F�L�y�N���|�V�V�]�H�K�D�V�R�Q�O�t�W�i�V�D���F�p�O�M�i�E�y�O���� 

�$���S�X�V�]�W�D�K�H�Q�F�V�H�L���i�O�O�R�P�i�Q�\���H�O�H�P�]�p�V�p�K�H�]���I�L�Q�R�P���O�p�S�W�p�N�&���J�H�Q�H��
�W�L�N�D�L���Y�L�]�V�J�i�O�D�W�R�W���Y�p�J�H�]�W�•�Q�N���������P�L�N�U�R�V�]�D�W�H�O�O�L�W���P�D�U�N�H�U���V�H�J�t�W�V�p�J�p��
�Y�H�O�����D���*�H�Q�$�O�H�[�����3�D�V�W���������F���p�V���6�W�U�X�F�W�X�U�H���S�U�R�J�U�D�P�R�N���K�D�V�]�Q�i�O�D�W�i��
�Y�D�O�������$���P�L�Q�W�D�Y�p�W�H�O�O�H�O���H�J�\�L�G���E�H�Q���D���I�D�H�J�\�H�G�H�N���I�|�O�G�U�D�M�]�L���N�R�R�U�G�L�Q�i��
�W�i�L�W�� �L�V�� �U�|�J�]�t�W�H�W�W�•�N�� �D�� �W�p�U�N�p�S�L�� �i�E�U�i�]�R�O�i�V�� �p�U�G�H�N�p�E�H�Q���� �$�� �Y�L�]�V�J�i�O�D�W��
�H�U�H�G�P�p�Q�\�H�N�p�Q�W���H�]�W���D���S�R�S�X�O�i�F�L�y�W���K�D�V�R�Q�O�t�W�D�Q�L���W�X�G�M�X�N���P�i�V���S�R�S�X�O�i��
�F�L�y�N�K�R�]���� �L�O�O�H�W�Y�H�� �D�� �S�R�S�X�O�i�F�L�y�Q�� �E�H�O�•�O�L�� �H�J�\�H�G�H�N�� �H�V�H�W�O�H�J�H�V�� �W�p�U�E�H�O�L��
�F�V�R�S�R�U�W�R�V�X�O�i�V�i�Q�D�N���I�H�O�W�i�U�i�V�D�����L�O�O�H�W�Y�H���N�O�y�Q�R�N���O�p�W�p�Q�H�N���p�V�]�O�H�O�p�V�H���L�V��
�O�H�K�H�W�V�p�J�H�V�� 
 
�������(�U�H�G�P�p�Q�\�H�N���p�V���p�U�W�p�N�H�O�p�V�•�N 
�������N�|�]�V�p�J�K�D�W�i�U�E�D�Q���|�V�V�]�H�V�H�Q�����������G�E���I�i�W���t�U�W�X�Q�N���O�H�����)�D�M�L���E�H�D�]�R�Q�R�V�t�W�i�V��
�V�]�H�U�L�Q�W���������G�E���I�D���W�H�N�L�Q�W�K�H�W�����I�D�M�W�L�V�]�W�D���R�O�D�V�]���W�|�O�J�\�Q�H�N�������������G�E���I�D���R�O�D�V�]��
�W�|�O�J�\���K�L�E�U�L�G���M�H�O�O�H�J�H�W���P�X�W�D�W�����$���I�H�O�G�H�U�t�W�H�W�W���I�i�N�E�y�O����������db-�U�y�O���K�H�U�E�i�U�L�X��
�P�R�W���p�V���J�H�Q�H�W�L�N�D�L���P�L�Q�W�i�W���D�U�F�K�L�Y�i�O�W�X�Q�N�����7�D�S�D�V�]�W�D�O�D�W�X�Q�N���V�]�H�U�L�Q�W���D��Qu. 
virgiliana �I�D�M���Y�D�J�\���K�L�E�U�L�G�M�H�L���D�]���L�G���V�������������p�Y�Q�p�O���L�G���V�H�E�E�������V�D�U�M�D�]�W�D�W�R�W�W��
�i�O�O�R�P�i�Q�\�R�N�E�D�Q���D���W�H�U�P���K�H�O�\�p�Q�H�N���P�H�J�I�H�O�H�O�����W�H�U�•�O�H�W�H�N�H�Q���P�L�Q�G�H�Q�K�R�O��
�I�H�O�O�H�O�K�H�W������ 

�3�X�V�]�W�D�K�H�Q�F�V�H�� ���'�� �H�U�G���U�p�V�]�O�H�W�E�H�Q�� ������ �p�Y�H�V�� �V�D�U�M���i�O�O�R�P�i�Q�\�� �i�O�O����
�D�]�� �i�O�O�R�P�i�Q�\�� �I�H�O�W�p�W�H�O�H�]�K�H�W���� �J�H�Q�H�W�L�N�D�L�� �N�R�U�D�� �N�E���� ������-�������� �p�Y���� �$�]��
�i�O�O�R�P�i�Q�\�E�D�Q���|�V�V�]�H�V�H�Q�����������G�E���I�i�W���Y�L�]�V�J�i�O�W�X�Q�N�����0�R�U�I�R�O�y�J�L�D�L���O�H��
�t�U�i�V���D�O�D�S�M�i�Q���D�]���H�J�\�H�G�H�N���I�D�M�L���E�H�V�R�U�R�O�i�V�D���������G�E��Qu. virgiliana, 78 
db Qu. virgiliana hibrid, 22 db Qu. petraea hibrid, 7 db Qu. 
dalechampii hibrid, 21 db Qu. robur �p�V�� �K�L�E�U�L�G�M�H�L���� �$�� �W�D�[�R�Q�R�N��
�G�R�P�E�R�U�]�D�W�L���W�D�J�R�]�y�G�i�V�i�W���W�p�U�N�p�S�L���i�E�U�i�]�R�O�i�V�V�D�O���H�O�O�H�Q���U�L�]�W�•�N�����0�H�J��
�I�L�J�\�H�O�p�V�H�L�Q�N���V�]�H�U�L�Q�W���D��Qu. robur �D���Y�|�O�J�\�D�O�M�D�N�D�W���I�R�J�O�D�O�M�D���H�O����-2 fa 
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�N�L�Y�p�W�H�O�p�Y�H�O�����D���W�|�E�E�L���I�D�M���D���G�R�P�E�R�O�G�D�O�D�N�R�Q�����G�R�P�E�W�H�W���Q���K�H�O�\�H�]�N�H��
dik el. �*�H�Q�H�W�L�N�D�L���Y�L�]�V�J�i�O�D�W�L���H�U�H�G�P�p�Q�\�H�N�����$���������P�D�U�N�H�U�������I�����F�V�R��
�S�R�U�W�U�D���E�R�Q�W�R�W�W�D���D���I�i�N�D�W�����P�H�O�\�E���O���H�J�\���H�U���V�H�Q��Qu. virgiliana �W�t�S�X�V�~��
�F�V�R�S�R�U�W���p�V���D��Qu. robur �F�V�R�S�R�U�W���H�J�\�p�U�W�H�O�P�&�H�Q���H�O�N�•�O�|�Q�•�O�����7�p�U�N�p�S�L��
�i�E�U�i�]�R�O�i�V�� �V�]�H�U�L�Q�W�� �D�� �W�D�[�R�Q�F�V�R�S�R�U�W�R�N�� �H�O�K�H�O�\�H�]�N�H�G�p�V�p�E�H�Q��fellel-
�K�H�W�����U�H�Q�G�V�]�H�U�V�]�H�U�&�V�p�J�����$�]���i�O�O�R�P�i�Q�\�E�D�Q�������L�N�H�U�S�i�U���I�D�H�J�\�H�G�H�W���W�D��
�O�i�O�W�X�Q�N�����D�P�L���D���J�\�|�N�p�U�V�D�U�M�U�y�O���Y�D�O�y���I�H�O�~�M�X�O�i�V�L���N�p�S�H�V�V�p�J�H�W���L�J�D�]�R�O�M�D����
�&�S�'�1�6�� �H�O�H�P�]�p�V�V�H�O�� �H�O�O�H�Q���U�L�]�W�•�N�� �D��Qu. robur csoport 11 mag 
�H�U�H�G�H�W�&���W�D�J�M�i�W���D�]���L�G�H�J�H�Q���V�]�i�U�P�D�]�i�V���L�J�D�]�R�O�i�V�i�U�D���� 
 
�������.�|�Y�H�W�N�H�]�W�H�W�p�V�Hk, javaslatok,  
�$���I�H�O�G�H�U�t�W�H�W�W���~�M���p�O���K�H�O�\�H�N���D��Qu. virgiliana �H�G�G�L�J�L���L�V�P�H�U�H�W�•�Q�N�Q�p�O���Q�D��
gyobb �M�H�O�H�Q�O�p�W�p�W���P�X�W�D�W�M�i�N���D���G�R�P�E�Y�L�G�p�N�L���W�H�U�•�O�H�W�H�L�Q�N�H�Q�����$�]���D�G�D�W�H�O�H�P��
�]�p�V�H�N���I�R�O�\�W�D�W�i�V�D���Y�i�U�K�D�W�y�D�Q���M�R�E�E�D�Q���I�H�O�W�i�U�M�D���D���Y�L�]�V�J�i�O�W���H�U�G���U�p�V�]�O�H�W�E�H�Q��
�D���Q�p�J�\���W�|�O�J�\���I�D�M���V�]�D�S�R�U�R�G�i�V�L���N�|�]�|�V�V�p�J�p�Q�H�N���G�L�Q�D�P�L�N�i�M�i�W���p�V���D�]���R�O�D�V�]��
�W�|�O�J�\�� �V�]�H�U�H�S�p�W�� �D�� �N�O�t�P�D�� �D�G�D�S�W�i�F�L�y�E�D�Q���� �$�]�� �~�M�� �L�V�P�H�U�H�W�H�N�� �D�O�D�S�M�i�Q�� �Q�D��
�J�\�R�E�E���I�L�J�\�H�O�P�H�W���I�R�U�G�t�W�Y�D���H�U�U�H���D���I�D�M�U�D�����M�R�E�E���W�~�O�p�O�p�V�L�����D�O�N�D�O�P�D�]�N�R�G�i�V�L��
�H�V�p�O�\�W���W�H�U�H�P�W�K�H�W�•�Q�N���W�|�O�J�\�H�V�H�L�Q�N���V�]�i�P�i�U�D���D���M�|�Y���E�H�Q�� 

Kulcsszavak: Quercus virgiliana���� �P�R�U�I�R�O�y�J�L�D���� �'NS mikroszatellit 
�P�D�U�N�H�U�H�N�����S�R�S�X�O�i�F�L�y���G�L�Y�H�U�]�L�W�i�V�����N�O�t�P�D���D�G�D�S�W�i�F�L�y  
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 e-mail: radacsi.peter@uni-mate.hu 

Tavaszi-�6�i�U�R�V�L���6�]�L�O�Y�L�D 

�0�$�7�(�����.�H�U�W�p�V�]�H�W�W�X�G�R�P�i�Q�\�L���,�Q�W�p�]�H�W�����*�\�y�J�\- �p�V���$�U�R�P�D�Q�|�Y�p�Q�\�H�N���7�D�Q��
�V�]�p�N�����H�J�\�H�W�H�P�L���G�R�F�H�Q�V�� 
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�0�D�J�\�D�U�R�U�V�]�i�J�R�W�� �V�R�N�i�L�J�� �H�P�O�H�J�H�W�W�p�N�� �Ä�J�\�y�J�\�Q�|�Y�p�Q�\�� �Q�D�J�\�K�D�W�D�O�R�P��
�N�p�Q�W�´�����0�i�U�D���V�D�M�Q�R�V���H�]���D���N�L�I�H�M�H�]�p�V���L�G�H�M�p�W���P�~�O�W�W�i���Y�i�O�W�� �.�•�O�|�Q�|�V�H�Q���L�J�D�]��
�H�]�����K�D���D�]���D�]���H�O�N�p�S�]�H�O�p�V���W�R�Y�i�E�E���p�O�����P�L�V�]�H�U�L�Q�W���D���J�\�y�J�\�Q�|�Y�p�Q�\�H�N���P�H�]����
�J�D�]�G�D�V�i�J�L�O�D�J���Ä�p�U�W�p�N�W�H�O�H�Q�´�����P�i�V���Q�|�Y�p�Q�\���V�]�i�P�i�U�D���D�O�N�D�O�P�D�W�O�D�Q���W�H�U�•�O�H��
�W�H�N�H�W���W�H�U�P�H�V�]�W�H�Q�G���H�N�����+�D���S�R�]�t�F�L�y�Q�N�D�W���P�H�J�W�D�U�W�D�Q�L�����H�U���V�t�W�H�Q�L���V�]�H�U�H�W��
�Q�p�Q�N�����D�N�N�R�U���P�L�Q�G�H�Q�N�p�S�S���I�R�Q�W�R�V���P�H�J�O�p�Y�����W�H�U�P�H�V�]�W�p�V�W�H�F�K�Q�R�O�y�J�L�i�Q�N��
�I�H�M�O�H�V�]�W�p�V�H�����(�Q�Q�H�N���H�J�\�L�N���I�R�Q�W�R�V���H�O�H�P�H�����K�R�J�\���P�H�J�W�X�G�M�X�N�����W�H�U�P�H�V�]�W�H�W�W��
�J�\�y�J�\�Q�|�Y�p�Q�\�H�L�Q�N���P�L�N�p�Q�W���U�H�D�J�i�O�Q�D�N���D���S�U�R�J�Q�R�V�]�W�L�]�i�O�W���N�O�t�P�D�Y�i�O�W�R�]�i�V��
�V�D�O�� �H�J�\�•�W�W�� �M�i�U�y�� �K���P�p�U�V�p�N�O�H�W�� �H�P�H�O�N�H�G�p�V�U�H�� �p�V�� �F�V�D�S�D�G�p�N�P�H�Q�Q�\�L�V�p�J��
�F�V�|�N�N�H�Q�p�V�U�H���� 

�$�� �0�D�J�\�D�U�� �$�J�U�i�U�� �p�V�� �e�O�H�W�W�X�G�R�P�i�Q�\�L�� �(�J�\etem (MATE), 
�*�\�y�J�\- �p�V���$�U�R�P�D�Q�|�Y�p�Q�\�H�N���7�D�Q�V�]�p�N�p�Q���W�|�E�E���P�L�Q�W���H�J�\���p�Y�W�L�]�H�G�H��
�I�R�O�\�Q�D�N�� �N�X�W�D�W�i�V�R�N���� �P�H�O�\�H�N�� �H�O�V���� �V�R�U�E�D�Q�� �D�]�� �L�O�O�y�R�O�D�M�R�V�� �J�\�y�J�\�Q�|��
�Y�p�Q�\�I�D�M�R�N���Y�t�]�K�L�i�Q�\�U�D���J�\�D�N�R�U�R�O�W���K�D�W�i�V�i�W���Y�L�]�V�J�i�O�M�i�N�����$���Y�t�]�K�L�i�Q�\����



98 

 

�Y�D�J�\�� �V�]�i�U�D�]�V�i�J�� �E�H�I�R�O�\�i�V�R�O�K�D�W�M�D�� �D�� �Q�|�Y�p�Q�\�H�N�� �S�U�R�G�X�N�F�L�y�V�� �W�X�O�D�M��
�G�R�Q�V�i�J�D�L�W���� �p�O�H�W�W�D�Q�L�� �S�D�U�D�P�p�W�H�U�H�L�W���� �Y�D�O�D�P�L�Q�W�� �D�� �E�L�R�O�y�J�L�D�L�O�D�J�� �D�N�W�t�Y��
�K�D�W�y�D�Q�\�D�J�R�N���I�H�O�K�D�O�P�R�]�y�G�i�V�i�W���p�V���|�V�V�]�H�W�p�W�H�O�p�W���� 

�.�t�V�p�U�O�H�W�H�L�Q�N�� �V�R�U�i�Q�� �N�R�Q�W�U�R�O�i�O�W�� �N�|�U�•�O�P�p�Q�\�H�N�� �N�|�]�|�W�W�� ���:�H�L�V�V-
Gallenkamp SGC-���������Q�|�Y�p�Q�\�Q�H�Y�H�O�����N�D�P�U�D�������Y�D�O�D�P�L�Q�W���V�]�D�E�D�G��
�I�|�O�G�L���N�|�U�•�O�P�p�Q�\�H�N���N�|�]�|�W�W���L�V���Q�H�Y�H�O�W�•�Q�N���Q�|�Y�p�Q�\�H�N�H�W�����6�]�D�E�D�G�I�|�O�G�L��
�N�t�V�p�U�O�H�W�H�L�Q�N���D���0�$�7�(���6�R�U�R�N�V�i�U�L���7�D�Q�J�D�]�G�D�V�i�J�i�E�D�Q���]�D�M�O�R�W�W�D�N�����$��
�Q�|�Y�p�Q�\�Q�H�Y�H�O�����N�D�P�U�i�E�D�Q���N�R�Q�W�U�R�O�N�p�Q�W��������-�R�V���W�D�O�D�M���Y�t�]�N�D�S�D�F�L�W�i�V�W��
���7�9�.�����D�O�N�D�O�P�D�]�W�X�Q�N�����(�Q�\�K�H���Y�t�]�K�L�i�Q�\���H�O���L�G�p�]�p�V�p�U�H�����������P�p�J���H�U���V��
�Y�t�]�K�L�i�Q�\�U�D�� ������-�R�V�� �7�9�.�� �O�H�W�W�� �E�H�i�O�O�t�W�Y�D���� �6�]�D�E�D�G�I�|�O�G�L�� �N�|�U�•�O�P�p��
�Q�\�H�N�� �N�|�]�|�W�W�� �|�Q�W�|�]�H�W�O�H�Q�� �p�V�� �|�Q�W�|�]�|�W�W�� �S�D�U�F�H�O�O�i�N�N�D�O�� �G�R�O�J�R�]�W�X�Q�N���� �D��
�N�L�M�X�W�W�D�W�R�W�W�� �Y�t�]�P�H�Q�Q�\�L�V�p�J�� �i�O�O�D�Q�G�y�� �P�R�Q�L�W�R�U�R�]�i�V�D�� �P�H�O�O�H�W�W���� �� �0�X�Q��
�N�i�Q�N�� �V�R�U�i�Q�� �N�•�O�|�Q�E�|�]���� �E�D�]�V�D�O�L�N�R�P�� �I�D�M�R�N�N�D�O�� ���2�F�L�P�X�P��
�E�D�V�L�O�L�F�X�P���� �2���� �D�P�H�U�L�F�D�Q�X�P���� �2���� �î�� �D�I�U�L�F�D�Q�X�P���� �p�V�� �I�D�M�W�i�N�N�D�O�� ���2����
�E�D�V�L�O�L�F�X�P���¶�*�H�Q�R�Y�H�V�H�¶�����¶�.�H�V�N�H�Q�\�O�H�Y�H�O�&�¶�����¶�2�K���H�¶�����G�R�O�J�R�]�W�X�Q�N���� 

�(�U�H�G�P�p�Q�\�H�L�Q�N���D�O�D�S�M�i�Q���H�O�P�R�Q�G�K�D�W�y�����K�R�J�\���D���Y�t�]�K�L�i�Q�\���D�]���|�V�]��
�V�]�H�V���Y�L�]�V�J�i�O�W���W�D�[�R�Q���S�U�R�G�X�N�F�L�y�V���W�X�O�D�M�G�R�Q�V�i�J�D�L�W���Y�L�V�V�]�D�Y�H�W�H�W�W�H�����M�H��
�O�H�Q�W���V�� �F�V�|�N�N�H�Q�p�V�W�� �W�D�S�D�V�]�W�D�O�W�X�Q�N�� �D�� �Q�|�Y�p�Q�\�P�D�J�D�V�V�i�J�E�D�Q���� �D�� �E�R��
�N�R�U�i�W�P�p�U���E�H�Q�����G�H���D���I�U�L�V�V- �p�V���V�]�i�U�D�]�W�|�P�H�J�H�N�E�H�Q���L�V�����$���I�R�N�R�]�y�G�y��
�V�]�i�U�D�]�V�i�J�� �H�U�H�G�P�p�Q�\�H�N�p�Q�W�� �D�� �Q�|�Y�p�Q�\�H�N�� �U�H�O�D�W�t�Y�� �Y�t�]�W�D�U�W�D�O�P�D��
���5�:�&�����F�V�|�N�N�H�Q�W�����$���Y�t�]�S�R�W�H�Q�F�L�i�O���p�U�W�p�N�H���L�V���Q�H�J�D�W�t�Y�D�E�E�i���Y�i�O�W���� 

�$���E�D�]�V�D�O�L�N�R�P���I�D�M�R�N���I�����K�D�W�y�D�Q�\�D�J�D���D�]���L�O�O�y�R�O�D�M�����P�H�O�\�Q�H�N���I�H�O��
�K�D�O�P�R�]�y�G�i�V�L���V�]�L�Q�W�M�H���F�V�H�N�p�O�\���L�Q�J�D�G�R�]�i�V�W���P�X�W�D�W�R�W�W�����D�]�R�Q�E�D�Q���D�]���L�O��
�O�y�R�O�D�M���K�R�]�D�P�E�D�Q���P�L�Q�G�H�Q���H�V�H�W�E�H�Q���M�H�O�H�Q�W���V���F�V�|�N�N�H�Q�p�V�W���W�D�S�D�V�]�W�D�O��
�W�X�Q�N�����(�Q�Q�H�N���R�N�D�����K�R�J�\���D���Q�|�Y�p�Q�\�H�N���L�O�O�y�R�O�D�M-�W�D�U�W�D�O�P�i�E�D�Q���W�D�S�D�V�]��
�W�D�O�W���H�Q�\�K�H���H�P�H�O�N�H�G�p�V���Q�H�P���Y�R�O�W���N�p�S�H�V���H�O�O�H�Q�V�~�O�\�R�]�Q�L���D���E�L�R�P�D�V�V�]�D��
�M�H�O�H�Q�W���V���F�V�|�N�N�H�Q�p�V�p�W�� 

�$���E�D�]�V�D�O�L�N�R�P���I�D�M�R�N���X�J�\�D�Q���D���Y�t�]�K�L�i�Q�\�U�D���D�G�R�W�W���Y�i�O�D�V�]�U�H�D�N�F�L��
�y�L�N �P�p�U�W�p�N�p�E�H�Q���V�S�H�F�L�I�L�N�X�V�D�N���O�H�K�H�W�Q�H�N�����D�]�R�Q�E�D�Q���D���U�H�D�N�F�L�y�N���L�U�i��
�Q�\�D���P�H�J�H�J�\�H�]�L�N�����+�D�]�D�L���N�|�U�•�O�P�p�Q�\�H�N���N�|�]�|�W�W���D���Y�L�]�V�J�i�O�W���I�D�M�R�N���p�V��
�I�D�M�W�i�N���F�V�D�N���D�]���|�Q�W�|�]�p�V���O�H�K�H�W���V�p�J�H���P�H�O�O�H�W�W���W�H�U�P�H�V�]�W�K�H�W���H�N bizton-
�V�i�J�R�V�D�Q�� 

Keywords���� �L�O�O�y�R�O�D�M����Lamiaceae���� �S�U�R�G�X�N�F�L�y�� �V�W�U�H�V�V�]���� �Y�t�]�K�L�i�Q�\���� �Y�t�]�S�R��
t�H�Q�F�L�i�O  
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�*�i�O�O���7�L�E�R�U�����0�R�O�Q�i�U-�0�R�Q�G�R�Y�L�F�V���È�J�Q�H�V 

�=�|�O�G�V�p�J�W�H�U�P�H�V�]�W�p�V�L���.�X�W�D�W�y���.�|�]�S�R�Q�W�����.�H�U�W�p�V�]�H�W�W�X�G�R�P�i�Q�\�L���,�Q�W�p�]�H�W�����0�D��
�J�\�D�U���$�J�U�i�U���p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P 

 
�$�� �J�O�R�E�i�O�L�V�� �N�O�t�P�D�Y�i�O�W�R�]�i�V�� �P�L�D�W�W�� �D�� �V�]�D�E�D�G�I�|�O�G�L�� �Q�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V��
�H�J�\�U�H���N�R�F�N�i�]�D�W�R�V�D�E�E�i���Y�i�O�L�N�����*�\�D�N�R�U�L�E�E�D�N���D���V�]�p�O�V���V�p�J�H�V���L�G���M�i�U�i�V�L���M�H��
�O�H�Q�V�p�J�H�N�����P�L�Q�W���D���K�H�Y�H�V���H�V���]�p�V�����D�]���D�V�]�i�O�\�����D���M�p�J�H�V�����p�V���D�]���H�[�W�U�p�P���K�&�Y�|�V��
vagy meleg. A Duna-�7�L�V�]�D���N�|�]�p�Q���D�]���H�O���]�����p�Y�V�]�i�]�D�G�R�N�E�D�Q���P�p�J��az 
�i�U�Y�L�]�H�N���p�V���D���Y�t�]�H�O�Y�H�]�H�W�p�V���Y�R�O�W���D���I�����S�U�R�E�O�p�P�D�����P�D�Q�D�S�V�i�J���P�i�U���D���J�\�D��
�N�R�U�L�����K�R�V�V�]�D�Q���W�D�U�W�y���D�V�]�i�O�\�R�V���L�G���V�]�D�N�R�N�����$���W�H�U�P�H�V�]�W�p�V���W�H�F�K�Q�R�O�y�J�L�i�Q�N��
�E�D�Q���D���Y�t�]�Y�L�V�V�]�D�W�D�U�W�i�V�U�D���p�V���Y�t�]�W�D�N�D�U�p�N�R�V�V�i�J�U�D���N�H�O�O���|�V�V�]�S�R�Q�W�R�V�t�W�D�Q�X�Q�N����
�$�P�H�Q�Q�\�L�E�H�Q���N�p�S�H�V�H�N���Y�D�J�\�X�Q�N���Y�L�]�H�W���P�H�J�W�D�N�D�U�t�W�D�Q�L���D���W�D�O�D�Mban, keve-
�V�H�E�E���|�Q�W�|�]�p�V�U�H���O�H�V�]���V�]�•�N�V�p�J�•�Q�N�� 

�$�� �I�R�U�J�D�O�R�P�E�D�Q�� �O�p�Y������ �D�� �W�D�O�D�M�� �Y�t�]�K�i�]�W�D�U�W�i�V�i�W�� �E�H�I�R�O�\�i�V�R�O�y�� �N�p��
�V�]�t�W�P�p�Q�\�H�N�� �N�|�]�•�O�� �N�t�V�p�U�O�H�W�•�Q�N�E�H�Q�� �D�� �P�D�J�\�D�U�� �I�H�M�O�H�V�]�W�p�V�&���� �E�L�R�O�y��
�J�L�D�L�� �W�H�U�P�H�V�]�W�p�V�E�H�Q�� �L�V�� �K�D�V�]�Q�i�O�K�D�W�y���� �:�D�W�H�U�� �5�H�W�D�L�Q�H�U�Š-re (WR) 
�H�V�H�W�W���D���Y�i�O�D�V�]�W�i�V�X�Q�N�������$���:�5���D���W�D�O�D�M���N�D�S�L�O�O�i�U�L�V���U�H�Q�G�V�]�H�U�p�Q�H�N���O�H��
�]�i�U�i�V�i�Y�D�O���I�R�N�R�]�]�D���D���Y�t�]�Y�L�V�V�]�D�W�D�U�W�i�V�W�����F�V�|�N�N�H�Q�W�L���D���S�i�U�R�O�J�i�V�W�����.�X��
�W�D�W�i�V�X�Q�N���F�p�O�M�D���D�Q�Q�D�N���P�H�J�K�D�W�i�U�R�]�i�V�D���Y�R�O�W�����K�R�J�\���P�L�N�p�S�S�H�Q���E�H�I�R��
�O�\�i�V�R�O�M�D���D���N�L�M�X�W�W�D�W�R�W�W���|�Q�W�|�]���Y�t�]���P�H�Q�Q�\�L�V�p�J�p�W���p�V���D���S�D�O�i�Q�W�i�N���Q�|�Y�H��
�N�H�G�p�V�p�W���D���:�5���D�O�N�D�O�P�D�]�i�V�D���� 

�$���N�t�V�p�U�O�H�W�H�W���D���0�$�7�(���.�H�U�W�p�V�]�H�W�W�X�G�R�P�i�Q�\�L�� �,�Q�W�p�]�H�W���=�|�O�G�V�p�J��
�W�H�U�P�H�V�]�W�p�V�L���.�X�W�D�W�y�N�|�]�S�R�Q�W�����0�$�7�(���.�(�5�7�,���=�.�.�����.�D�O�R�F�V�D�L���.�X��
�W�D�W�y�i�O�O�R�P�i�V�i�Q���Y�p�J�H�]�W�•�N�����$���P�D�J�R�N�D�W�����8�Q�R�U�R�V�V�R���)�������������V�H�M�W�H�V���S�D��
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�O�i�Q�W�D�Q�H�Y�H�O�����W�i�O�F�i�E�D�����E�D�O�W�L���W���]�H�J�E�H���Y�H�W�H�W�W�•�N���H�O�����$���Y�H�W�p�V���X�W�i�Q���D���E�H��
�|�Q�W�|�]�p�V�K�H�]�� �N�p�W�� �N�R�Q�F�H�Q�W�U�i�F�L�y�E�D�Q�� �L�V�� �D�O�N�D�O�P�D�]�W�X�N �D�� �:�5�� �N�p�V�]�t�W��
�P�p�Q�\�W�����$�]���H�J�\�L�N���N�H�]�H�O�p�V�Q�p�O���������P�O���P2�����D���P�i�V�L�N�Q�i�O���S�H�G�L�J�����P�O���P2 
�N�R�Q�F�H�Q�W�U�i�F�L�y�E�D�Q�� �S�H�U�P�H�W�H�]�W�•�Q�N�� �D�� �Y�H�W�p�V�� �I�H�O�V�]�t�Q�p�U�H���� �H�P�H�O�O�H�W�W�� �N�p�W��
�N�H�]�H�O�H�W�O�H�Q���N�R�Q�W�U�R�O�O�F�V�R�S�R�U�W�R�W���L�V���N�L�D�O�D�N�t�W�R�W�W�X�Q�N���������p�V�����������V�]�i�]�D�O�p��
�N�R�V���|�Q�W�|�]�p�V�V�H�O�����$���S�D�O�i�Q�W�D�Q�H�Y�H�O�p�V���V�R�U�i�Q���D���:�5���N�H�]�H�O�W���S�D�U�F�H�O�O�i�N�R�Q��
is 50%-�R�V���|�Q�W�|�]�p�V�W���D�O�N�D�O�P�D�]�W�X�Q�N�����$���S�D�O�i�Q�W�D�Q�H�Y�H�O�p�V�L���L�G���V�]�D�N���Y�p��
�J�p�Q���P�H�J�P�p�U�W�•�N���D���S�D�O�i�Q�W�D���P�D�J�D�V�V�i�J�R�W�����D���Y�D�O�y�G�L���O�H�Y�H�O�H�N���V�]�i�P�i�W��
�p�V�� �D�� �V�]�i�U���i�W�P�p�U���M�p�W�����L�V�P�p�W�O�p�V�H�Q�N�p�Q�W������-������ �Q�|�Y�p�Q�\�� �H�V�H�W�p�E�H�Q���� �$��
�P�p�U�p�V���X�W�i�Q���D���P�D�U�D�G�p�N���S�D�O�i�Q�W�i�W���N�L�•�O�W�H�W�W�•�N���D���V�]�i�Q�W�y�I�|�O�G�U�H�����D�P�H�O�\��
�W�R�Y�i�E�E�L���N�H�]�H�O�p�V�E�H�Q���Q�H�P���U�p�V�]�H�V�•�O�W�����$�]���L�J�p�Q�\���V�]�H�U�L�Q�W�L���|�Q�W�|�]�p�V�W���p�V��
�W�i�S�D�Q�\�D�J���X�W�i�Q�S�y�W�O�i�V�W���F�V�H�S�H�J�W�H�W�����U�H�Q�G�V�]�H�U�&���|�Q�W�|�]�p�V�V�H�O���Y�D�O�y�V�t�W�R�W��
�W�X�N�� �P�H�J���� �$�� �E�H�W�D�N�D�U�t�W�i�V�L�� �L�G���V�]�D�N�E�D�Q�� �P�p�U�W�•�N�� �D�]�� �p�U�H�W�W���� �]�V�H�Q�G�•�O�W����
�]�|�O�G���p�V���E�H�W�H�J���E�R�J�\�y�N���V�]�i�P�i�W���p�V���V�~�O�\�i�W�����$�]���p�U�H�W�W���E�R�J�\�y�N�E�y�O���P�L�Q��
�W�i�W���Y�H�W�W�•�Q�N���p�V���P�H�J�K�D�W�i�U�R�]�W�X�N���D�]���L�S�D�U�L���S�D�U�D�G�L�F�V�R�P���I�����p�U�W�p�N�P�p�U����
�W�X�O�D�M�G�R�Q�V�i�J�D�L�W�����D���U�H�I�U�D�N�F�L�y�W���p�V���D���V�]�t�Q�|�V�V�]�H�W�p�W�H�O���D�U�i�Q�\�W���� 

�$���S�D�O�i�Q�W�D�Q�H�Y�H�O�p�V���V�R�U�i�Q���D���:�5���N�p�V�]�t�W�P�p�Q�Q�\�H�O���N�H�]�H�O�W���Y�H�W�p�V�H��
�N�H�W���V�L�N�H�U�H�V�H�Q���I�H�O�Q�H�Y�H�O�W�•�N���I�H�O�H���D�Q�Q�\�L���|�Q�W�|�]���Y�t�]���D�O�N�D�O�P�D�]�i�V�i�Y�D�O����
A 100%-�R�V���|�Q�W�|�]�p�V�K�H�]���N�p�S�H�V�W���D���:�5���S�D�U�F�H�O�O�i�N�R�Q���Y�D�O�y�E�D�Q��������-
�N�D�O���N�H�Y�H�V�H�E�E���Y�L�]�H�W���K�D�V�]�Q�i�O�W�X�Q�N���I�H�O�����$�]��������-os kontroll parcel-
�O�i�N�R�Q���Y�p�V�]�|�Q�W�|�]�p�V�W���D�O�N�D�O�P�D�]�W�X�Q�N���D���K�H�U�Y�D�G�i�V���P�H�J�M�H�O�H�Q�p�V�H���P�L�D�W�W����
�t�J�\���R�W�W���N�|�]�H�O��������-�R�V���|�Q�W�|�]�|�W�W�V�p�J���Y�D�O�y�V�X�O�W���P�H�J�����$���S�D�O�i�Q�W�D�Q�H��
�Y�H�O�p�V���Y�p�J�p�Q���D���P�p�U�W���S�D�U�D�P�p�W�H�U�H�N���D�O�D�S�M�i�Q���N�L�P�X�W�D�W�K�D�W�y���D���Y�t�]��
�V�W�U�H�V�V�]���K�D�W�i�V�D���D���N�H�]�H�O�W���S�D�U�F�H�O�O�i�N�R�Q�����$���V�]�i�U���P�D�J�D�V�V�i�J�����D���O�H��
�Y�p�O�V�]�i�P���p�V���D���V�]�i�U�Y�D�V�W�D�J�V�i�J���i�W�O�D�J�D���D����������-�R�V���|�Q�W�|�]�p�V�&���S�D�U��
�F�H�O�O�i�N�E�D�Q���Y�R�O�W���D���O�H�J�Q�D�J�\�R�E�E�����$�]���i�O�W�D�O�X�Q�N���Y�L�]�V�J�i�O�W���K�D�W���S�D��
�U�D�P�p�W�H�U�E���O���E�H�W�D�N�D�U�t�W�i�V�N�R�U���N�p�W���H�V�H�W�E�H�Q���P�X�W�D�W�W�X�N���N�L����������-os 
�Y�D�O�y�V�]�t�Q�&�V�p�J�J�H�O���D���N�H�]�H�O�p�V�H�N���K�D�W�i�V�i�W�����D���]�|�O�G���p�V���]�V�H�Q�G�•�O�W���E�R��
�J�\�y�N���V�]�i�P�D���V�]�L�J�Q�L�I�L�N�i�Q�V�D�Q���D�O�D�F�V�R�Q�\�D�E�E���Y�R�O�W�����D���S�D�O�i�Q�W�D�N�R�U��
ban 100%-�R�V�� �|�Q�W�|�]�p�V�W�� �N�D�S�R�W�W�� �Q�|�Y�p�Q�\�H�N�� �N�L�•�O�W�H�W�H�W�W�� �S�D�U�F�H�O��
�O�i�L�Q�� 

Kulcsszavak�����S�D�U�D�G�L�F�V�R�P�����|�Q�W�|�]�p�V�����S�D�O�i�Q�W�D�Q�H�Y�H�O�p�V�����Y�t�]�G�H�I�L�F�L�W�����V�W�U�H�V�V�] 
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�%�,�2�6�7�,�0�8�/�È�7�2�5�2�.���+�$�7�ÈSA A SZAM�Ï�&�$��
(FRAGARIA ANANASSA L.)  

�/�(�9�e�/�)�(�/�h�/�(�7�e�1�(�.���$�/�$ �.�8�/�È�6�È�5�$ 

Nemes Hajnalka 

�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����.�H�U�W�p�V�]�P�p�U�Q�|�N���%�6�F���K�D�O�O��
�J�D�W�y 

�6�]�D�E�y���3�p�W�H�U�� 

�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����H�J�\�H�W�H�P�L���D�G�M�X�Q�N�W�X�V 

Simon Szabina 

�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����H�J�\�H�W�H�P�L���W�D�Q�i�U�V�H�J�p�G 

�+�R�U�Y�i�W�K�Q�p���%�D�U�D�F�V�L���e�Y�D�� 

�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����H�J�\�H�W�H�P�L���G�L�F�H�Q�V 

Simon-�*�i�V�S�i�U���%�U�L�J�L�W�W�D�� 

�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����H�J�\�H�W�H�P�L���D�G�M�X�Q�N�W�X�V 
simon.gaspar.brigitta@uni-mate.hu  

�$���E�L�R�V�W�L�P�X�O�i�W�R�U�R�N���R�O�\�D�Q�����D���P�H�]���J�D�]�G�D�V�i�J�L���p�V���N�H�U�W�p�V�]�H�W�L���W�H�U�P�H�O�p�V�E�H�Q��
�H�J�\�U�H���V�]�p�O�H�V�H�E�E���N�|�U�E�H�Q���D�O�N�D�O�P�D�]�R�W�W���D�Q�\�D�J�R�N�����P�H�O�\�H�N���D���V�]�D�S�R�U�t�W�y��
�D�Q�\�D�J�� �I�H�O�•�O�H�W�p�U�H���� �D�� �Q�|�Y�p�Q�\�]�H�W�U�H�� �Y�D�J�\�� �D�� �W�D�O�D�M�U�D�� �L�V�� �N�L�M�X�W�W�D�W�K�D�W�y�N�� �D�]��
�H�J�p�V�]�V�p�J�H�V�H�E�E���i�O�O�R�P�i�Q�\�����D���P�D�J�D�V�D�E�E �W�H�U�P�p�V�K�R�]�D�P�R�N���p�V���D���W�D�O�D�M�P�L��
�Q���V�p�J�� �M�D�Y�t�W�i�V�D�� �p�U�G�H�N�p�E�H�Q���� �.�t�V�p�U�O�H�W�•�Q�N�E�H�Q�� ���� �N�p�V�]�t�W�P�p�Q�\�� ���)�R�O�L�T��
�$�V�F�R�Y�L�J�R�U�����7�\�W�D�Q�L�W�����5�K�\�V�R�P�D�J�L�F���p�V���$�P�D�O�J�H�U�R�O�����K�D�W�i�V�i�W���Y�L�]�V�J�i�O�W�X�N������
�N�|�]�W�H�U�P�H�V�]�W�p�V�E�H�Q�� �O�p�Y���� �V�]�D�P�y�F�D�� �I�D�M�W�D�� ���6�H�Q�J�D�� �6�H�Q�J�D�Q�D���� �.�R�U�R�Q�D����
�6�R�Q�D�W�D���� �O�H�Y�p�O�I�H�O�•�O�H�W�p�Q�H�N���D�O�D�N�X�O�i�V�i�U�D���� �$�� �����E�L�R�V�W�L�P�X�O�i�W�R�U�R�V�� �N�H�]�H�O�p�V�W��
�N�L�H�J�p�V�]�t�W�H�W�W�•�N�� �H�J�\�� �N�R�Q�W�U�R�O�O�� ���3�O�D�Q�W�D�I�R�O���������������� �p�V�� �H�J�\�� �N�H�]�H�O�H�W�O�H�Q��
�N�R�Q�W�U�R�O�O�����F�V�D�N���|�Q�W�|�]���Y�t�]�����N�H�]�H�O�p�V�V�H�O�����$���Y�L�]�V�J�i�O�D�W�R�W���D���0�D�J�\�D�U���$�J�U�i�U- 
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�p�V�� �e�O�H�W�W�X�G�R�P�i�Q�\�L�� �(�J�\�H�W�H�P���� �1�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V�L-�W�X�G�R�P�i�Q�\�R�N�� �,�Q�W�p��
�]�H�W���$�J�U�R�Q�y�P�L�D�L���7�D�Q�V�]�p�N�p�Q�H�N���•�Y�H�J�K�i�]�i�E�D�Q���i�O�O�t�W�R�W�W�X�N���E�H�����N�H�]�H�O�p�V�H�Q��
�N�p�Q�W���p�V���I�D�M�W�i�Q�N�p�Q�W�������L�V�P�p�W�O�p�V�E�H�Q�����$���Q�|�Y�p�Q�\�H�N�H�W���������F�P���i�W�P�p�U���M�&���F�V�H��
�U�p�E�H�Q���Q�H�Y�H�O�W�•�N�����$���Q�|�Y�p�Q�\�i�O�O�R�P�i�Q�\�W���Q�D�S�R�Q�W�D-�N�p�W�Q�D�S�R�Q�W�D���|�Q�W�|�]�W�•�N���D��
�O�H�K�H�W�����O�H�J�R�S�W�L�P�i�O�L�V�D�E�E���Y�t�]�H�O�O�i�W�i�V���p�U�G�H�N�p�E�H�Q�����D���W�i�S�R�O�G�D�W�R�W���D�]���|�Q�W�|�]����
�Y�t�]�K�H�]���D�G�D�J�R�O�W�X�N���K�H�W�H�Q�W�H�����$���E�L�R�V�W�L�P�X�O�O�i�W�R�U�R�N���O�R�P�E�W�U�i�J�\�D�N�p�Q�W���N�H�U�•�O��
�W�H�N���N�L�M�X�W�W�D�W�i�V�U�D���D���J�\�i�U�W�y�L���D�M�i�Q�O�i�V�R�N���D�O�D�S�M�i�Q�����$���O�H�Y�p�O�I�H�O�•�O�H�W���P�p�U�p�V�H�N�H�W��
�K�H�W�H�Q�W�H���Y�p�J�H�]�W�•�N���H�O���D�]���•�O�W�H�W�p�V�W���O���W�H�U�P�p�V�p�U�p�V�L�J�����$���O�H�Y�p�O�I�H�O�•�O�H�W���S�R�Q�W�R�V��
�P�H�J�K�D�W�i�U�R�]�i�V�i�U�D���/�,-3000C (LI-�&�2�5���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���*�P�E�+�����O�H�Y�p�O��
�I�H�O�•�O�H�W���P�p�U���W���K�D�V�]�Q�i�O�W�X�Q�N�����P�H�O�\�Q�H�N���V�H�J�t�W�V�p�J�p�Y�H�O���U�R�Q�F�V�R�O�i�V�P�H�Q�W�H�V�H�Q��
�i�O�O�D�S�t�W�K�D�W�y�� �P�H�J�� �D�� �O�H�Y�p�O�I�H�O�•�O�H�W�� �Q�D�J�\�V�i�J�D�� ���F�P2������ �(�U�H�G�P�p�Q�\�H�L�Q�N�� �D�]�W��
�P�X�W�D�W�W�i�N�����K�R�J�\���D���N�H�]�H�O�H�W�O�H�Q���N�R�Q�W�U�R�O�O�K�R�]���N�p�S�H�V�W���P�L�Q�G�H�Q���N�H�]�H�O�p�V�E�H�Q��
�Q�D�J�\�R�E�E���O�H�Y�p�O�I�H�O�•�O�H�W�H�W���p�U�W�p�N�H�N�H�W���P�p�U�W�•�Q�N�����$���E�L�R�V�W�L�P�X�O�i�W�R�U�R�V���N�H�]�H�O�p�V��
�K�D�W�i�V�i�U�D���W�R�Y�i�E�E���Q���W�W���D �O�H�Y�p�O�I�H�O�•�O�H�W�����D�]�R�Q�E�D�Q���D���Q�|�Y�H�N�H�G�p�V���P�p�U�W�p�N�H���H�O��
�W�p�U�����Y�R�O�W���D�]���N�•�O�|�Q�E�|�]�����D�Q�\�D�J�R�N���K�D�V�]�Q�i�O�D�W�D���H�V�H�W�p�Q. 

Kulcsszavak�����E�L�R�V�W�L�P�X�O�i�W�R�U�����O�R�P�E�W�U�i�J�\�D�����O�H�Y�p�O�I�H�O�•�O�H�W�����V�]�D�P�y�F�D 
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�*�e�1�0�(�*���5�=�e�6���$���0�$�7�(���.ERTI GYKK  
�)�(�5�7���'�,���.�8�7�$�7�Ï�È�/�/�2�0�È �6�È�1�$�.���%�2�*�<�Ï�6���e�6��

�.�g�5�7�(���*�e�1�%�$�1�.�-�$�,�%�$�1 

Gene preservation in berry and pear gene banks of (MATE KERTI 
GYKK) Hungarian University of Agriculture and Life Sciences. Fruit 

�*�U�R�Z�L�Q�J���5�H�V�H�D�U�F�K���&�H�Q�W�H�U�����L�Q���)�H�U�W���G�� 

�9�D�U�J�D���-�H�Q��1, �.�R�O�O�i�Q�\�L���È�J�Q�H�V1, �.�R�O�O�i�Q�\�L���*�i�E�R�U1, 
�*�R�P�E�N�|�W�����&�V�L�O�O�D1 

1�0�$�7�(���.�(�5�7�,���*�<�.�.���)�H�U�W���G�L���.�X�W�D�W�y�i�O�O�R�P�is 
varga.jeno@uni-mate.hu 

�$�]���L�Q�W�p�]�H�W���I�D�O�D�L���N�|�]�|�W�W���P�i�U���p�Y�W�L�]�H�G�H�N���y�W�D���I�R�O�\�L�N���J�H�Q�H�W�L�N�D�L�O�D�J���p�U�W�p�N�H�V����
�G�H���P�i�U���W�H�U�P�H�V�]�W�p�V�E���O�� �N�L�V�]�R�U�X�O�W���I�D�M�R�N���p�V���I�D�M�W�i�N�� �P�H�J���U�]�p�V�H���� �$�� �J�\�•��
�P�|�O�F�V�I�D�M�R�N���V�]�p�W�R�V�]�W�i�V�D���D���0�$�7�(���J�\�•�P�|�O�F�V�W�H�U�P�H�V�]�W�p�V�V�H�O �I�R�J�O�D�O�N�R�]�y��
�L�Q�W�p�]�H�W�H�L�K�H�]�����D�]�R�N���S�U�R�I�L�O�M�i�K�R�]���N�D�S�F�V�R�O�W�D�Q���W�|�U�W�p�Q�W�����t�J�\���&�H�J�O�p�G�H�Q�����e�U��
�G�H�Q���p�V���)�H�U�W���G�|�Q���P�L�Q�G�H�Q�N�L���D���V�D�M�i�W���V�]�D�N�W�H�U�•�O�H�W�H�L�Q�H�N���P�H�J�I�H�O�H�O�����I�D�M�R�N�D�W��
�W�D�U�W�M�D���I�H�Q�Q�����)�H�U�W���G�U�H���D���E�R�J�\�y�V�R�N���P�H�O�O�p���D����������-�H�V���p�Y�H�N���H�O�H�M�p�Q���N�H�U�•�O�W��
�E�H���D�� �N�|�U�W�H���� �D�]���~�M�I�H�K�p�U�W�y�L�� �J�p�Q�E�D�Q�N���G�X�S�O�L�N�i�F�L�y�M�D�N�p�Q�W�����(�E�E�H�Q���D�]���L�G����
�V�]�D�N�E�D�Q���N�R�P�R�O�\���W�&�]�H�O�K�D�O�i�V����Erwinia amylovora�����R�N�R�]�W�D���Q�|�Y�p�Q�\�Y�p��
�G�H�O�P�L�� �S�U�R�E�O�p�P�D���V�|�S�|�U�W�� �Y�p�J�L�J�� �D�]�� �~�M�I�H�K�p�U�W�y�L�� �i�O�O�R�P�i�Q�\�R�Q���� �H�]�p�U�W�� �Y�R�O�W��
�V�]�•�N�V�p�J���H�J�\���E�L�]�W�R�Q�V�i�J�L���P�i�V�R�O�D�W�U�D�����t�J�\���M�|�K�H�W�H�W�W���O�p�W�U�H���D���K�H�O�\�L���I�D�M�W�D�V�R�U���� 

�$���W�p�W�H�O�H�N���V�R�N���p�Y���J�\�&�M�W�p�V�H�����F�V�H�U�p�M�H�� �E�H�V�]�H�U�]�p�V�H���~�W�M�i�Q���I�R�O�\�D�P�D��
�W�R�V�D�Q���J�\�D�U�D�S�R�G�Q�D�N�����P�H�O�\�Q�H�N���N�|�V�]�|�Q�K�H�W���H�Q���D���M�H�O�H�Q�O�H�J���I�X�W�y���J�p�Q��
�P�H�J���U�]�p�V�L���S�i�O�\�i�]�D�W�E�D�Q���|�V�V�]�H�V�H�Q�������������G�E���W�p�W�H�O�W�����U�L�]���P�H�J���D���K�i��
�U�R�P���V�]�H�U�Y�H�]�H�W�L���H�J�\�V�p�J���� 
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�)�H�U�W���G�|�Q���D�]���D�O�i�E�E�L���I�D�M�R�N���W�D�O�i�O�K�D�W�y�N���P�H�J�� 
Fajok �7�p�W�H�O�V�]�i�P 

�.�|�U�W�H 483 

�6�]�D�P�y�F�D 311 

Piros ribiszke 105 

Fekete ribiszke 137 

Fekete szeder 40 

�0�i�O�Q�D 265 

Bodza 40 

�g�V�V�]�H�V�H�Q 1.381 

 
�7�p�W�H�O�H�L�Q�N�H�W���I�R�O�\�D�P�D�W�R�V�D�Q�� �E���Y�t�W�M�•�N���� �J�\�&�M�W���X�W�D�N�D�W���V�]�H�U�Y�H�]�•�Q�N���� �V�]�H�U��
�Y�H�]�W�•�Q�N���� �.���V�]�H�J�� �p�V�� �=�D�O�D�H�J�H�U�V�]�H�J�� �N�|�U�Q�\�p�N�p�Q���� �Y�D�O�D�P�L�Q�W�� �(�U�G�p�O�\�E�H�Q��
�%�U�D�V�V�y�����6�]�p�N�H�O�\�X�G�Y�D�U�K�H�O�\���p�V���.�R�O�R�]�V�Y�i�U���W�p�U�V�p�J�p�E�H�Q�����/�H�J�p�U�W�p�N�H�V�H�E�E��
�W�H�U�•�O�H�W�H�N�� �D�� �1�\�L�N�y�� �Y�|�O�J�\�p�E�H�Q���� �1�D�J�\�P�H�G�H�V�p�U���� �)�D�U�N�D�V�O�D�N�D�� �p�V��
�5�X�J�R�Q�I�D�O�Y�D���N�|�]�V�p�J�H�N�E�H�Q���Y�R�O�W�D�N�����D�K�R�Q�Q�D�Q���W�|�E�E�� �N�•�O�|�Q�O�H�J�H�V�V�p�J�H�W���L�V��
�V�L�N�H�U�•�O�W���E�H�K�R�]�Q�L���D���I�D�M�W�D�V�R�U�E�D�� 

�$�� �I�H�Q�Q�W�D�U�W�i�V�L�� �I�H�O�D�G�D�W�R�N�� �P�H�O�O�H�W�W�� �D�G�D�W�J�\�&�M�W�p�V�H�N�H�W�� �Y�p�J�]�•�Q�N����
�I�H�Q�R�O�y�J�L�D�L�����P�R�U�I�R�O�y�J�L�D�L�����Y�H�J�H�W�D�W�t�Y���p�V���J�H�Q�H�U�D�W�t�Y���W�X�O�D�M�G�R�Q�V�i�J�R�N�D�W��
�P�p�U�•�Q�N���� �$�]�� �D�G�D�W�R�N�D�W�� �K�D�]�D�L�� �p�V�� �Q�H�P�]�H�W�N�|�]�L�� �N�|�]�O�H�P�p�Q�\�H�N�E�H�Q����
�G�L�S�O�R�P�D�P�X�Q�N�i�N�E�D�Q�� �L�V�� �Y�L�V�V�]�D�R�O�Y�D�V�K�D�W�M�X�N���� �D�� �V�]�D�N�P�D�L�� �U�p�V�]�H�N���W�H��
�N�L�Q�W�H�W�p�E�H�Q��UPOV- �p�V�� �(�&�3�*�5-�O�H�t�U�y�N�D�W�� �K�D�V�]�Q�i�O�X�Q�N���� �)�R�Q�W�R�V��
�V�]�H�P�S�R�Q�W���D���K�D�E�L�W�X�V�����D���I�D�M���N�•�O�O�H�P�L���W�X�O�D�M�G�R�Q�V�i�J�i�Q�D�N���U�|�J�]�t�W�p�V�H�����Y�D��
�O�D�P�L�Q�W���D���J�\�•�P�|�O�F�V���E�H�O�W�D�U�W�D�O�P�L���p�V���W�i�U�R�O�K�D�W�y�V�i�J�L���L�V�P�H�U�H�W�H�L�Q�H�N���E�H��
�K�D�W�i�U�R�O�i�V�D�����0�p�U�p�V�H�L�Q�N���I�R�O�\�D�P�D�W�R�V�D�N�����P�L�Q�G�H�Q���I�D�M���W�H�N�L�Q�W�H�W�p�E�H�Q���D�]��
�D�O�D�S���L�Q�I�R�U�P�i�F�L�y�N���P�i�U���U�H�Q�G�H�O�N�H�]�p�V�U�H���i�O�O�Q�D�N�����D���U�p�V�]�O�H�W�H�V���N�L�p�U�W�p�N�H��
�O�p�V�� �W�R�Y�i�E�E�L�� �P�p�U�p�V�H�N�� �D�O�D�S�M�i�Q�� �I�R�J�� �H�O�N�p�V�]�•�O�Q�L���� �U�H�P�p�O�K�H�W���O�H�J�� �H�J�\��
�H�O�H�N�W�U�R�Q�L�N�X�V���I�H�O�•�O�H�W�H�Q���L�V���H�O�p�U�K�H�W�����O�H�t�U�y���O�L�V�W�D���I�R�U�P�i�M�i�E�D�Q�� 
  



 

 

 

 

�.�|�U�Q�\�H�]�H�W�W�X�G�R�P�i�Q�\�L���V�]�H�N�F�L�y 
 
 

�(�O�Q�|�N�� 
�'�U�����$�Q�G�D���$�Q�J�p�O�D���H�J�\�H�W�H�P�L���W�D�Q�i�U 

 
�7�i�U�V�H�O�Q�|�N�� 

�-�D�N�X�V�F�K�Q�p���'�U�����.�R�F�V�L�V���7�t�P�H�D���H�J�\�H�W�H�P�L���G�R�F�H�Q�V 
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�$���7�$�.�$�5�Ï�1�g�9�e�1�<�(�.���+�$�7�È�6�$���$���.�8�.�2�5�,�&�$��
�1�<�(�5�6�)�(�+�e�5�-�(-�7�$�5�7�$�/�0�È�5A 

�)�R�G�R�U���0�i�U�L�D���È�J�Q�H�V 

�$���N�X�N�R�U�L�F�D���D���E�~�]�D���P�H�O�O�H�W�W���K�D�]�i�Q�N�E�D�Q���D���O�H�J�Q�D�J�\�R�E�E���W�H�U�P���W�H�U�•�O�H�W�W�H�O��
�U�H�Q�G�H�O�N�H�]���� �Q�|�Y�p�Q�\���� �$�� �N�O�t�P�D�Y�i�O�W�R�]�i�V�� �P�L�D�W�W�� �H�J�\�U�H�� �N�R�F�N�i�]�D�W�R�V�D�E�E�i��
�Y�i�O�L�N���D���N�D�S�i�V���N�X�O�W�~�U�i�N���W�H�U�P�H�V�]�W�p�V�H�����$���W�H�U�P�H�V�]�W�p�V�W�H�F�K�Q�R�O�y�J�L�i�N���~�M�U�D��
�J�R�Q�G�R�O�i�V�i�U�D���� �D�]�� �H�J�\�U�H���V�]�i�U�D�]�D�E�E�i�� �Y�i�O�y�� �N�O�t�P�i�K�R�]�� �Y�D�O�y�� �D�G�D�S�W�i�F�L�y�U�D��
�Y�D�Q���V�]�•�N�V�p�J���D���K�D�]�D�L���N�X�N�R�U�L�F�D���W�H�U�P�H�V�]�W�p�V�E�H�Q�����$���N�O�t�P�D�N�L�W�H�W�W�V�p�J���H�J�\�L�N��
�P�p�U�V�p�N�O�p�V�L���O�H�K�H�W���V�p�J�H���D���W�D�N�D�U�y�Q�|�Y�p�Q�\�H�V���W�H�U�P�H�V�]�W�p�V�������$�J�U�R�W�H�F�K�Q�L�N�D�L��
�N�t�V�p�U�O�H�W�H�L�P�E�H�Q���D�U�U�D���D���N�p�U�G�p�V�U�H���N�H�U�H�V�H�P���D���Y�i�O�D�V�]�W�����K�R�J�\���6�]�H�J�H�G�K�H�]��
�K�D�V�R�Q�O�y���F�V�D�S�D�G�p�N�E�D�Q���V�]�H�J�p�Q�\���D�J�U�R�|�N�R�O�y�J�L�D�L���N�|�U�Q�\�H�]�H�W�E�H�Q�����P�L�O�\�H�Q��
�W�D�N�D�U�y�Q�|�Y�p�Q�\�H�N�H�W���O�H�K�H�W���K�D�V�]�Q�i�O�Q�L�����$���N�•�O�|�Q�E�|�]�����Y�p�G���Q�|�Y�p�Q�\�H�N���K�R��
�J�\�D�Q���K�D�W�Q�D�N���D���N�X�N�R�U�L�F�D���I�H�K�p�U�M�H�W�D�U�W�D�O�P�i�U�D�����7�D�N�D�U�y�Q�|�Y�p�Q�\�H�V���N�t�V�p�U�O�H��
�W�H�L�P�H�W���6�]�H�J�H�G�H�Q���i�O�O�t�W�R�W�W�D�P���E�H�����W�t�S�X�V�R�V�� �P�p�V�]�O�H�S�H�G�p�N�H�V�� �F�V�H�U�Q�R�]�M�R�P��
�W�D�O�D�M�R�Q�����6�]�i�Q�W�y�I�|�O�G�L���N�L�V�S�D�U�F�H�O�O�i�V���W�D�N�D�U�y�Q�|�Y�p�Q�\�H�V���N�X�N�R�U�L�F�D���N�t�V�p�U�O�H�W�H�W��
�Q�p�J�\���L�V�P�p�W�O�p�V�E�H�Q�����Y�p�O�H�W�O�H�Q���E�O�R�N�N���H�O�U�H�Q�G�H�]�p�V�E�H�Q�����Q�H�W�W�y�����������P2/par-
�F�H�O�O�D���P�p�U�H�W�E�H�Q���Y�L�]�V�J�i�O�W�D�P�����$���N�t�V�p�U�O�H�W���D���N�X�N�R�U�L�F�D����-�����O�H�Y�H�O�H�V���i�O�O�D�S�R��
�W�i�E�D�Q���D���V�R�U�R�N���N�|�]�p���Y�H�W�H�W�W���W�D�N�D�U�y�Q�|�Y�p�Q�\�H�N�����L�Q�W�H�U�V�H�H�G�L�Q�J���F�R�Y�H�U���F�U�R�S�V����
�Y�L�]�V�J�i�O�D�W�i�W���F�p�O�R�]�]�D�����(�E�E�H�Q���D�]���H�V�H�W�E�H�Q���D���N�X�N�R�U�L�F�D���p�V���D���W�D�N�D�U�y�Q�|�Y�p��
�Q�\�H�N���H�J�\�•�W�W���I�H�M�O���G�Q�H�N���H�J�p�V�]�H�Q���D���N�X�N�R�U�L�F�D���E�H�W�D�N�D�U�t�W�i�V�i�L�J�����D�P�L�N�R�U���D��
�Y�p�G���Q�|�Y�p�Q�\�H�N���W�R�Y�i�E�E�U�D���L�V���D���W�D�O�D�M�R�Q���P�D�U�D�G�Q�D�N�����p�V���W�R�Y�i�E�E���I�H�M�O���G�Q�H�N����
�$���W�D�N�D�U�y�Q�|�Y�p�Q�\�H�N���H�J�\���U�p�V�]�H���W�p�O�H�Q���H�O�S�X�V�]�W�X�O�����N�L�I�D�J�\�����D���P�H�J�P�D�U�D�G�y��
�Q�|�Y�p�Q�\�H�N�H�W���S�H�G�L�J���D���N�X�N�R�U�L�F�D���Y�H�W�p�V�H���H�O���W�W�������K�p�W�W�H�O���W�H�U�P�L�Q�i�O�R�P�����(�]��
�X�W�i�Q���H�J�\���U�H�J�H�Q�H�U�i�O�y�G�i�V�L���L�G�����N�|�Y�H�W�N�H�]�L�N���D���W�D�O�D�M���V�]�i�P�i�U�D�����K�R�J�\���I�H�O�N�p��
�V�]�•�O�M�|�Q�� �D�� �I���Q�|�Y�p�Q�\�� �Y�H�W�p�V�p�U�H���� �$�� �N�t�V�p�U�O�H�W�E�H�Q�� �V�]�H�U�H�S�H�O���� �W�D�N�D�U�y�Q�|�Y�p��
�Q�\�H�N�����O�X�F�H�U�Q�D�����0�H�G�L�F�D�J�R���V�D�W�L�Y�D���/���������Y�|�U�|�V�K�H�U�H����Trifolium pratense 
L.), �E�t�E�R�U�K�H�U�H�� ��Trifolim incarnatum L.), baltacim (Onobrychis 
viciifolia Scop), nyulszapuka (Anthyllis vulneralia L.), szarvaskerep 
(Lotus corniculatus L), perzsahere (Trifolium resupinatum L.), som-
�N�y�U�y����Melilotus albus Desr.), olaszperje (Lolium multiflorum Lam. 
ssp. italicum A. Br), �W�D�O�D�M�P�&�Y�H�O���� �U�H�W�H�N�� ��Raphanus sativus L. var. 
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longipinnatus LH Bailey), ���V�]�L�� �E�R�U�V�y�� ��Pisum sativum arvense 
L.Asch), homoki bab (Vigna sinensis L.), szegletes lednek (Lathyrus 
sativus L.), �W�D�U�O�y�U�p�S�D��(Brassica rapa convar rapa L.), �E�•�N�N�|�Q�\��
(Vicia sativa L.), fe�K�p�U�� �P�X�V�W�i�U�� ��Sinapsis alba L.), olajretek 
(Raphanus sativus L. convar. oleiferus), �S�R�K�i�Q�N�D�� ��Fagopyrum 
�H�V�F�X�O�H�Q�W�X�P���0�|�Q�F�K�������W�D�N�D�W�P�i�Q�\���N�i�S�R�V�]�W�D����Brassica oleracea L. var. 
medullosa�����Y�D�O�D�P�L�Q�W���H�J�\���N�R�Q�W�U�R�O�O���N�H�]�H�O�p�V�W���L�V���W�D�U�W�D�O�P�D�]���D���N�t�V�p�U�O�H�W������A 
�N�X�N�R�U�L�F�D���E�H�W�D�N�D�U�t�W�i�V�i�W���D���W�H�O�M�H�V�p�U�p�V���L�G���V�]�D�N�i�E�D�Q���S�D�U�F�H�O�O�D�N�R�P�E�i�M�Q�Q�D�O��
�Y�p�J�H�]�W�•�N���p�V���H�J�\�H�G�L�O�H�J���M�H�O�|�O�W���S�D�S�t�U�]�D�F�V�N�y�E�D��������-���������J���P�L�Q�W�i�W���Y�H�W�W�•�Q�N��
�P�L�Q���V�p�J�Y�L�]�V�J�i�O�D�W�� �F�p�O�M�i�E�y�O���� �)�R�V�V�� �,�Q�I�U�D�W�H�F���������� �1�,�5��
�J�D�E�R�Q�D�D�Q�D�O�L�]�i�W�R�U�U�D�O���P�H�J�K�D�W�i�U�R�]�W�D�P���D���V�]�H�P�H�V�N�X�N�R�U�L�F�D���Q�\�H�U�V�I�H�K�p�U�M�H-
�W�D�U�W�D�O�P�i�W�������������$���N�D�S�R�W�W���H�U�H�G�P�p�Q�\�H�N���N�L�p�U�W�p�N�H�O�p�V�p�K�H�]���,�%�0���6�3�6�6���6�W�D��
�W�L�V�]�W�L�N�D�����������V�]�R�I�W�Y�H�U�W���p�V���0�L�F�U�R�V�R�I�W���2�I�I�L�F�H���(�[�F�H�O�������������3�U�R�I�H�V�V�L�R�Q�D�O��
�3�O�X�V���S�U�R�J�U�D�P�R�N�D�W���K�D�V�]�Q�i�O�W�D�P�����2�Q�H-�:�D�\���$�1�2�9�$���V�H�J�t�W�V�p�J�p�Y�H�O���H�O�H��
�P�H�]�W�H�P�� �D�� �W�D�N�D�U�y�Q�|�Y�p�Q�\�H�N�� �K�D�W�i�V�i�W�� �D�� �N�X�N�R�U�L�F�D�� �Q�\�H�U�V�I�H�K�p�U�M�H-tartal-
�P�i�U�D�������������$���N�X�N�R�U�L�F�D���L�Q�W�H�U�V�H�H�G�L�Q�J cover crops-�R�V���N�t�V�p�U�O�H�W���H�O�V�����p�Y�p��
�E�H�Q���D���N�X�N�R�U�L�F�i�Q�i�O���D���O�H�J�P�D�J�D�V�D�E�E���I�H�K�p�U�M�H�W�D�U�W�D�O�P�D�W���D��Brassicaceae 
�V�V�S���� �F�V�D�O�i�G�E�D�� �W�D�U�W�R�]�y�� �R�O�D�M�U�H�W�H�N�� ��Raphanus sativus L. convar. 
�R�O�H�L�I�H�U�X�V�����p�V �I�H�K�p�U���P�X�V�W�i�U����Sinapsis alba L.) �W�D�N�D�U�y�Q�|�Y�p�Q�\�H�N���K�D�V�]��
�Q�i�O�D�W�D���P�H�O�O�H�W�W���P�p�U�W�H�P�����S�+0,05 szi�J�Q�L�I�L�N�D�Q�F�L�D���V�]�L�Q�W�H�Q�������e�U�G�H�N�H�V���P�y��
�G�R�Q���D���O�H�J�D�O�D�F�V�R�Q�\�D�E�E���I�H�K�p�U�M�H�W�D�U�W�D�O�R�P���N�p�W���S�L�O�O�D�Q�J�y�V���H�V�H�W�p�E�H�Q���Y�R�O�W���N�L��
�P�X�W�D�W�K�D�W�y�����H�]�H�N���D���V�]�H�J�O�H�W�H�V���O�H�G�Q�H�N��(Lathyrus sativus L.), �p�V���D lucerna 
���0�H�G�L�F�D�J�R���V�D�W�L�Y�D���/�������Y�R�O�W�D�N�����.�|�]�H�O����������-�R�V���Q�\�H�U�V�I�H�K�p�U�M�H-�N�•�O�|�Q�E�V�p�J��
�P�X�W�D�W�N�R�]�R�W�W�� �D�� �N�•�O�|�Q�E�|�]���� �W�D�N�D�U�y�Q�|�Y�p�Q�\�H�N�� �K�D�V�]�Q�i�O�D�W�D�� �P�H�O�O�H�W�W���� �7�R��
�Y�i�E�E�L���Y�L�]�V�J�i�O�D�W�R�W���L�J�p�Q�\�H�O�����K�R�J�\���D���Y�p�G���Q�|�Y�p�Q�\�H�N���D���W�H�U�P�L�Q�i�O�i�V���X�W�i�Q����
�K�R�J�\�D�Q���E�H�I�R�O�\�i�V�R�O�M�i�N���D���N�X�N�R�U�L�F�D���I�H�K�p�U�M�H�W�D�U�W�D�O�P�i�W�� 
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�)�•�O�H�N�L-Veress Aliz 1,2,3 
1MATE, Georgikon Campus, Festetics Doktori Iskola, 8360 Keszt-

�K�H�O�\�����'�H�i�N���)�H�U�H�Q�F���X�W�F�D�������� 
2�3�D�Q�Q�R�Q���(�J�\�H�W�H�P�����6�R�y�V���(�U�Q�����.�X�W�D�W�y- �)�H�M�O�H�V�]�W�����.�|�]�S�R�Q�W���������������1�D�J�\��

�N�D�Q�L�]�V�D�����=�U�t�Q�\�L���0�����X���������� 
3HUN-REN, ATK - �7�D�O�D�M�W�D�Q�L���,�Q�W�p�]�H�W�����7�D�O�D�M�I�L�]�L�N�D�L���p�V���9�t�]�J�D�]�G�����2�V�]�W������

1022, Bp., Herman �2�����~�W�������� 
fuleki-veress.aliz.zsofia@pen.uni-pannon.hu 

�%�D�U�Q�D���*�\�|�Q�J�\�L��3,4�����0�D�N�y���$�Q�G�U�i�V��3,4 

3HUN-REN, ATK - �7�D�O�D�M�W�D�Q�L���,�Q�W�p�]�H�W�����7�D�O�D�M�I�L�]�L�N�D�L���p�V���9�t�]�J�D�]�G�����2�V�]�W������
�������������%�S�������+�H�U�P�D�Q���2�����~�W�������� 

4�9�t�]�W�X�G�R�P�i�Q�\�L- �p�V���9�t�]�E�L�]�W�R�Q�V�i�J�L���1�H�P�]�H�W�L���/�D�E�R�U�D�W�y�U�L�X�P�����������������%�X�G�D��
pest, He�U�P�D�Q���2�����~�W�������� 

 
�$���W�D�O�D�M�R�N���K�L�G�U�R�I�L�]�L�N�D�L���W�X�O�D�M�G�R�Q�V�i�J�D�L�W�����Y�t�]�Y�L�V�V�]�D�W�D�U�W�i�V���p�V���Y�t�]�Y�H�]�H�W�����N�p��
�S�H�V�V�p�J���� �Q�D�J�\�P�p�U�W�p�N�E�H�Q�� �E�H�I�R�O�\�i�V�R�O�K�D�W�M�D�� �D�� �W�D�O�D�M�� �Q�H�G�Y�H�V�t�W�K�H�W���V�p�J�H��
���K�L�G�U�R�I�y�E���K�L�G�U�R�I�L�O���M�H�O�O�H�J�H�������$���K�L�G�U�R�I�y�E���N�D�U�D�N�W�H�U���Y�L�]�V�J�i�O�D�W�D���D�]���X�W�y�E�E�L��
�p�Y�W�L�]�H�G�H�N�E�H�Q���Y�i�O�W���V�]�L�V�]�W�H�P�D�W�L�N�X�V���N�X�W�D�W�i�V�R�N���W�i�U�J�\�i�Y�i����azonban elter-
�M�H�G�p�V�p�U���O���V�H�P���J�O�R�E�i�O�L�V�����V�H�P���U�H�J�L�R�Q�i�O�L�V���Q�L�Q�F�V���S�R�Q�W�R�V���N�p�S�•�Q�N�����$�Q�Q�\�L�W��
�L�J�D�]�R�O�W�D�Q���W�X�G�K�D�W�X�Q�N���� �K�R�J�\�� �D�� �V�]�i�U�D�]���� �P�H�O�H�J�H�E�E�� �p�J�K�D�M�O�D�W�~�� �W�H�U�•�O�H�W�H�N����
�S�p�O�G�i�X�O���D�� �K�R�P�R�N�W�D�O�D�M�R�N���L�V�� �N�•�O�|�Q�|�V�H�Q�� �p�U�L�Q�W�H�W�W�H�N���O�H�K�H�W�Q�H�N���� �$�� �Y�t�]�W�D��
�V�]�t�W�y�� �N�D�U�D�N�W�H�U���H�J�\�H�V�����M�H�O�O�H�J�]�H�W�H�V���W�D�O�D�M�W�t�S�X�V�R�N �H�V�H�W�p�Q���M�y�O���E�H�F�V�•�O�K�H�W������
�D�]�R�Q�E�D�Q���D���K�L�G�U�R�I�y�E���N�D�U�D�N�W�H�U���N�L�D�O�D�N�X�O�i�V�i�W���W�|�E�E���W�H�U�P�p�V�]�H�W�H�V- �p�V���D�Q�W�U�R��
�S�R�J�p�Q���W�p�Q�\�H�]�����L�V���E�H�I�R�O�\�i�V�R�O�K�D�W�M�D���� 

�$�� �W�D�O�D�M�R�N�� �Q�H�G�Y�H�V�t�W�K�H�W���V�p�J�p�Q�H�N�� �Y�L�]�V�J�i�O�D�W�i�U�D�� �N�L�Y�i�O�y�D�Q�� �D�O�N�D�O��
�P�D�V���H�V�]�N�|�]���D���.�5�h�6�6���'�6�$�����������F�V�H�S�S�D�O�D�N���D�Q�D�O�L�]�i�W�R�U�����D�P�H�O�\���D��
�V�]�L�O�i�U�G�� �I�i�]�L�V�� �I�H�O�•�O�H�W�p�U�H�� �F�V�H�S�S�H�Q�W�H�W�W�� �I�R�O�\�D�G�p�N�F�V�H�S�S�� �V�]�p�W�W�H�U�•�O�p�V�H��
�D�O�D�S�M�i�Q���P�p�U�L���D�]���L�O�O�H�V�]�N�H�G�p�V�L���N�R�Q�W�D�N�W�V�]�|�J�H�W�����F�$�P�������H�P�H�O�O�H�W�W���N�|�]��
�Y�H�W�Y�H���L�Q�I�R�U�P�i�F�L�y�W���V�]�R�O�J�i�O�W�D�W���D���E�H�V�]�L�Y�i�U�J�i�V�L���L�G���N�U���O�����:�'�3�7�����L�V����
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�.�X�W�D�W�i�V�X�Q�N���V�R�U�i�Q���D���0�D�J�\�D�U���7�D�O�D�M�V�]�H�U�N�H�]�H�W�L���$�G�D�W�E�i�]�L�V����HunSSD 
�± Hungarian Soil Structure Database�����P�L�Q�W�i�L�W���Y�L�]�V�J�i�O�W�X�N�������.�|�]��
�O�H�P�p�Q�\�•�Q�N�E�H�Q�� �K�i�U�R�P���� �H�U���V�H�Q�� �K�L�G�U�R�I�y�E�� �I�H�O�W�D�O�D�M�~�� �W�D�O�D�M�V�]�H�O�Y�p�Q�\��
�Q�H�G�Y�H�V�t�W�K�H�W���V�p�J�L���P�X�W�D�W�y�L�W���P�X�W�D�W�M�X�N���E�H�����(�O���N�t�V�p�U�O�H�W�H�L�Q�N���V�R�U�i�Q���D��
�S�D�V�]�W�L�O�O�i�V���p�V���D���U�D�J�D�V�]�W�y�F�V�t�N�R�V���P�L�Q�W�D�H�O���N�p�V�]�t�W�p�V�L���P�y�G�V�]�H�U�H�N�H�W���W�D��
�Q�X�O�P�i�Q�\�R�]�W�X�N���� �-�H�O�H�Q�� �N�|�]�O�H�P�p�Q�\�•�Q�N�E�H�Q�� �L�V�� �D�� �S�D�V�]�W�L�O�O�i�V��
�P�L�Q�W�D�H�O���N�p�V�]�t�W�p�V�L���P�y�G�V�]�H�U�W���D�O�N�D�O�P�D�]�W�X�N�����$���N�D�S�R�W�W���N�R�Q�W�D�N�W�V�]�|�J��
�p�V���E�H�V�]�L�Y�i�U�J�i�V�L���L�G�����p�U�W�p�N�H�N�H�W���|�V�V�]�H�Y�H�W�H�W�W�•�N���D���W�D�O�D�M�W�D�Q�L���D�O�D�S�S�D�U�D��
�P�p�W�H�U�H�N�N�H�O�����P�H�F�K�D�Q�L�N�D�L���|�V�V�]�H�W�p�W�H�O�����S�+�����P�p�V�]�W�D�U�W�D�O�R�P�����L�O�O�H�W�Y�H���D��
�V�]�H�U�Y�H�V�D�Q�\�D�J�� �W�D�U�W�D�O�R�P���� �9�L�]�V�J�i�O�D�W�D�L�Q�N�D�W�� �V�]�H�U�H�W�Q�p�Q�N�� �D�� �M�|�Y���E�H�Q��
�N�L�E���Y�t�W�H�Q�L�� �H�J�\�p�E���� �D�� �+�X�Q�6�6�'�� �W�D�O�D�M�V�]�H�O�Y�p�Q�\�H�N�� �I�H�O�V�]�t�Q�L- �p�V�� �P�p��
�O�\�H�E�E���U�p�W�H�J�H�L�E���O���V�]�i�U�P�D�]�y���P�L�Q�W�i�L�Y�D�O���L�V�����L�O�O�H�W�Y�H���D���M�H�O�O�H�J�]�H�W�H�V���W�D��
�O�D�M�F�V�R�S�R�U�W�R�N�� �U�p�V�]�O�H�W�H�V�� �H�O�H�P�]�p�V�p�Y�H�O�� �L�V���� �$�� �P�p�U�p�V�L�� �D�G�D�W�R�N�� �p�V�� �W�D��
�S�D�V�]�W�D�O�D�W�R�N�� �Y�i�U�K�D�W�y�D�Q�� �V�R�N�U�p�W�&�H�Q�� �I�H�O�K�D�V�]�Q�i�O�K�D�W�y�D�N�� �O�H�V�]�Q�H�N�� �D�J��
�U�i�U�W�X�G�R�P�i�Q�\�L�����W�D�O�D�M�I�L�]�L�N�D�L-���� �N�p�P�L�D�L�����Y�D�O�D�P�L�Q�W��-�E�L�R�O�y�J�L�D�L���N�X�W�D�W�i��
�V�R�N�E�D�Q���H�J�\�D�U�i�Q�W�� 

Kulcsszavak: �K�L�G�U�R�I�y�E�� �N�D�U�D�N�W�H�U���� �Q�H�G�Y�H�V�t�W�K�H�W���V�p�J���� �N�R�Q�W�D�N�W�V�]�|�J����
�.�5�h�6�6���'�6�$�������������F�V�H�S�S�D�O�D�N���D�Q�D�O�L�]�i�W�R�U  
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�5�2�9�$�5�2�.���7�È�3�1�g�9�e�1�<�(�,�1 

�*�L�G�y���=�V�R�O�W 

�0�D�J�\�D�U���$�J�U�ir- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����*�H�R�U�J�L�N�R�Q���&�D�P�S�X�V�����.�|�U��
�Q�\�H�]�H�W�W�X�G�R�P�i�Q�\�L���,�Q�W�p�]�H�W�����.�|�U�Q�\�H�]�H�W�L���)�H�Q�Q�W�D�U�W�K�D�W�y�V�i�J���7�D�Q�V�]�p�N�����H�J�\�H��

temi adjunktus, Gido.Zsolt@uni-mate.hu 

�/�H�K�R�F�]�N�\���e�Y�D 

�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����*�H�R�U�J�L�N�R�Q���&�D�P�S�X�V�����.�|�U��
�Q�\�H�]�H�W�W�X�G�R�P�i�Q�\�L���,�Q�W�p�]�H�W�����.�|�U�Q�\�H�]�H�W�L���)�H�Q�Q�W�D�U�W�K�D�W�y�V�i�J���7�D�Q�V�]�p�N�����H�J�\�H��

�W�H�P�L���W�D�Q�i�U�����/�H�K�R�F�]�N�\���(�Y�D�#�X�Q�L-mate.hu  
 
�,�V�P�H�U�W�����K�R�J�\���H�J�\�H�V���I�L�W�R�I�i�J���U�R�Y�D�U�R�N�����N�|�]�W�•�N���V�]�i�P�R�V���V�]�L�S�y�N�i�V���U�R�Y�D�U����
�N�L�I�H�M�H�]�H�W�W�H�Q���S�U�H�I�H�U�i�O�M�i�N���D���K�H�U�Y�D�G�y�����H�O�|�U�H�J�H�G�����Q�|�Y�p�Q�\�L���U�p�V�]�H�N�H�W���Y�D�J�\��
�H�J�\�H�G�H�N�H�W���D���I�L�D�W�D�O�����]�V�H�Q�J�H���K�D�M�W�i�V�R�N�N�D�O���V�]�H�P�E�H�Q�����0�i�V���I�L�W�R�I�i�J���U�R�Y�D�U�R�N��
�W�i�S�O�i�O�N�R�]�i�V�X�N�N�D�O���H�O���L�G�p�]�L�N���D���I�R�J�\�D�V�]�W�R�W�W���Q�|�Y�p�Q�\�L���U�p�V�]�H�N���H�O�V�R�U�Y�D�G�i��
�V�i�W�����H�O�|�U�H�J�H�G�p�V�p�W��- �H�]�H�N�H�W���Q�H�Y�H�]�]�•�N���V�]�H�Q�H�V�]�F�H�Q�F�L�D���L�Q�G�X�N�i�O�y���U�R�Y�D�U�R�N��
�Q�D�N���� �(�V�H�W�W�D�Q�X�O�P�i�Q�\�R�N�� �L�J�D�]�R�O�M�i�N���� �K�R�J�\�� �D�� �U�R�Y�D�U�R�N�� �i�O�W�D�O�� �N�L�Y�i�O�W�R�W�W��
�V�]�H�Q�H�V�]�F�H�Q�F�L�D���M�D�Y�t�W�K�D�W�M�D���D���W�i�S�Q�|�Y�p�Q�\���P�L�Q���V�p�J�p�W���D���U�R�Y�D�U���V�]�H�P�S�R�Q�W�M�i��
�E�y�O���� 

�(�J�\�H�V���V�]�H�Q�H�V�]�F�H�Q�F�L�D���L�Q�G�X�N�i�O�y���U�R�Y�D�U�I�D�M�R�N���H�U���V�H�Q���D�J�J�U�H�J�i�O�W�D�Q��
�I�R�U�G�X�O�Q�D�N���H�O�����Q�|�Y�p�Q�\���H�J�\�H�G�H�N�H�Q���p�V���Q�|�Y�p�Q�\�i�O�O�R�P�i�Q�\�R�N�E�D�Q�����(�]��
�D���M�H�O�H�Q�V�p�J���M�H�O�H�Q�W���V���P�p�U�W�p�N�E�H�Q���Q�|�Y�H�O�K�H�W�L���D���O�R�N�i�O�L�V���N�i�U�R�V�t�W�y���K�D�W�i��
�V�X�N�D�W�����D�N�i�U���H�U�H�G�P�p�Q�\�H�]�K�H�W�L���D���W�i�S�Q�|�Y�p�Q�\���K�H�O�\�L���N�L�S�X�V�]�W�X�O�i�V�i�W���L�V����
�$�� �V�]�H�Q�H�V�]�F�H�Q�F�L�D�� �L�Q�G�X�N�i�O�y�� �U�R�Y�D�U�I�D�M�R�N�� �W�|�P�H�J�H�V�� �W�H�Y�p�N�H�Q�\�V�p�J�H��
m�i�V�����V�]�H�Q�H�V�]�F�H�Q�F�L�D���S�U�H�I�H�U�i�O�y���U�R�Y�D�U�I�D�M�R�N���H�O�V�]�D�S�R�U�R�G�i�V�i�W���L�V���H�O����
�V�H�J�t�W�K�H�W�L�����L�Q�W�H�U�V�S�H�F�L�I�L�N�X�V���I�D�F�L�O�L�W�i�F�L�y�������$�]���H�J�\�H�V���Q�|�Y�p�Q�\�H�N�H�Q���W�|��
�P�|�U�•�O�����U�R�Y�D�U���H�J�\�H�G�H�N���i�O�W�D�O���N�|�]�|�V�H�Q���L�Q�G�X�N�i�O�W���V�]�H�Q�H�V�]�F�H�Q�F�L�D���U�p��
�Y�p�Q���I�H�O�P�H�U�•�O���D�]���L�Q�W�U�D�V�S�H�F�L�I�L�N�X�V���I�D�F�L�O�L�W�i�F�L�y���O�H�K�H�W���V�p�J�H���L�V�����)�H�O�W�p��
�W�H�O�H�]�K�H�W�������K�R�J�\���D���V�]�H�Q�H�V�]�F�H�Q�F�L�D���L�Q�G�X�N�i�O�y���U�R�Y�D�U�R�N���i�O�W�D�O���D���W�i�S�Q�|��
�Y�p�Q�\�E�H�Q���H�O���L�G�p�]�H�W�W���Y�i�O�W�R�]�i�V�R�N���H�O���V�H�J�t�W�K�H�W�L�N���D���U�R�Y�D�U�R�N���I�H�M�O���G�p��
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�V�p�W�����V�]�D�S�R�U�R�G�i�V�i�W���H�J�\���E�L�]�R�Q�\�R�V���G�H�Q�]�L�W�i�V�p�U�W�p�N�L�J�����$���W�p�P�i�K�R�]���N�D�S��
�F�V�R�O�y�G�y���V�]�D�N�L�U�R�G�D�O�P�L���I�R�U�U�i�V�R�N���D�O�D�S�M�i�Q���L�V�P�H�U�W�����K�R�J�\���D���S�R�]�L�W�t�Y���V�&��
�U�&�V�p�J�I�•�J�J�p�V���O�R�N�i�O�L�V���J�U�D�G�i�F�L�y�N�N�D�O���p�V���N�L�S�X�V�]�W�X�O�i�V�R�N�N�D�O���M�H�O�O�H�P�H�]��
�K�H�W�������L�Q�V�W�D�E�L�O���S�R�S�X�O�i�F�L�y�G�L�Q�D�P�L�N�i�W���H�U�H�G�P�p�Q�\�H�].  

�$�� �Q�|�Y�p�Q�\�H�N�� �V�]�H�Q�H�V�]�F�H�Q�F�L�i�M�i�W�� �N�•�O�|�Q�E�|�]���� �D�E�L�R�W�L�N�X�V��
�V�W�U�H�V�V�]�K�D�W�i�V�R�N�� �L�V�� �H�O���L�G�p�]�K�H�W�L�N���� �I�H�O�J�\�R�U�V�t�W�K�D�W�M�i�N���� �S�p�O�G�i�X�O�� �D�]��
�D�V�]�i�O�\�V�W�U�H�V�V�]���Y�D�J�\���D���W�i�S�D�Q�\�D�J�K�L�i�Q�\�����D�P�L���V�]�L�Q�W�p�Q���E�H�I�R�O�\�i�V�Rlja a 
�V�]�L�S�y�N�i�V�� �U�R�Y�D�U�R�N���W�i�S�Q�|�Y�p�Q�\�Y�i�O�D�V�]�W�i�V�i�W�����L�O�O�H�W�Y�H�� �I�H�M�O���G�p�V�•�N�H�W���D�]��
�D�G�R�W�W���W�i�S�Q�|�Y�p�Q�\�H�Q�����,�V�P�H�U�W�H�W�•�Q�N���Q�p�K�i�Q�\���H�]�H�N�N�H�O���N�D�S�F�V�R�O�D�W�R�V���H�O��
�P�p�O�H�W�H�W�� ���S�O���� �N�|�]�H�S�H�V�� �V�]�L�Q�W�&�� �Y�t�]�V�W�U�H�V�V�]�� �K�L�S�R�W�p�]�L�V���� �L�G���V�]�D�N�R�V��
�Y�t�]�V�W�U�H�V�V�]���K�L�S�R�W�p�]�L�V�����p�V���D�]���H�]�H�N�H�W���W�H�V�]�W�H�O�����H�V�H�W�W�D�Q�X�O�P�i�Q�\�R�N�D�W���� 

A s�]�H�Q�H�V�]�F�H�Q�F�L�D�N�H�G�Y�H�O������ �L�O�O�H�W�Y�H�� �D�� �V�]�H�Q�H�V�]�F�H�Q�F�L�D�L�Q�G�X�N�i�O�y��
�I�L�W�R�I�i�J���U�R�Y�D�U�I�D�M�R�N���H�O�V�]�D�S�R�U�R�G�i�V�i�W���H�O���V�H�J�t�W�K�H�W�L���D���M�H�O�H�Q�W���V���Y�t�]- �p�V��
�W�i�S�D�Q�\�D�J�V�W�U�H�V�V�]�����P�t�J���D���I�U�L�V�V���K�D�M�W�i�V�R�N�D�W���S�U�H�I�H�U�i�O�y���I�L�W�R�I�i�J�R�N�U�D���p�S��
�S�H�Q���H�O�O�H�Q�N�H�]���O�H�J���K�D�W�K�D�W���� 

�$���V�]�L�S�y�N�i�V���U�R�Y�D�U�R�N���N�|�]�•�O���U�p�V�]�O�H�W�H�V���Y�L�]�V�J�i�O�D�W�R�N�Dt folytatunk 
�D���N�D�U�F�V�~���Q�i�G�L�E�R�G�R�E�i�F�V��Ischnodemus sabuleti ���)�D�O�O�p�Q���������������I�D�M�U�D��
�Y�R�Q�D�W�N�R�]�y�D�Q���� �D�P�H�O�\�Q�H�N�� �W�i�S�Q�|�Y�p�Q�\�H�L�� �D�� �K�D�U�P�D�W�N�i�V�D�� �I�D�M�R�N��
(Glyceria �V�S�S�������� �0�H�J�I�L�J�\�H�O�p�V�H�L�Q�N�� �D�O�D�S�M�i�Q�� �D�]��I. sabuleti 
�D�J�J�U�H�J�i�O�W�� �W�p�U�E�H�O�L�� �H�O�R�V�]�O�i�V�W�� �P�X�W�D�W���� �p�V�� �M�H�O�H�Q�W���V��
�V�]�H�Q�H�V�]�F�H�Q�F�L�D�N�L�Y�i�O�W�y���K�D�W�i�V�D���Y�D�Q�������.�p�U�G�p�V�N�p�Q�W���P�H�U�•�O���I�H�O�����K�R�J�\���D��
�W�i�S�Q�|�Y�p�Q�\���Y�t�]- �p�V���W�i�S�D�Q�\�D�J�H�O�O�i�W�R�W�W�V�i�J�J�D�O���|�V�V�]�H�I�•�J�J�����p�O�H�W�W�D�Q�L���i�O��
�O�D�S�R�W�D�����W�i�S�D�Q�\�D�J�W�D�U�W�D�O�P�D���E�H�I�R�O�\�i�V�R�O�M�D-e az I. sabuleti preferen-
�F�L�i�M�i�W�����7�R�Y�i�E�E�L���N�p�U�G�p�V�����K�R�J�\���D�]��I. sabuleti �W�|�P�H�J�H�V���H�O���I�R�U�G�X�O�i�V�D��
�p�V���W�i�S�O�i�O�N�R�]�i�V�D���P�L�O�\�H�Q���K�D�W�i�V�V�D�O���Y�D�Q���D���W�i�S�Q�|�Y�p�Q�\�U�H���� 

Kulcsszavak���� �D�J�J�U�H�J�i�F�L�y���� �,�V�F�K�Q�R�G�H�P�X�V�� �V�D�E�X�O�H�W�L���� �*�O�\�F�H�U�L�D�� �V�S�S������ �Q�|��
�Y�p�Q�\�p�O�H�W�W�D�Q�L���V�W�U�H�V�V�]�����W�i�S�D�Q�\�D�J�W�D�U�W�D�O�R�P 
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�)�h�5�'���7�$�9�$�.  

�+�R�U�Y�i�W�K���'�y�U�D 

�$���P�R�G�H�U�Q���W�i�M�N�X�W�D�W�i�V�R�N���D���W�i�M���M�H�O�H�Q�O�H�J�L���S�R�W�H�Q�F�L�i�O�M�D�L�W���Y�L�]�V�J�i�O�M�i�N���D���M�|�Y����
�E�H�O�L���W�i�M�K�D�V�]�Q�R�V�t�W�i�V���P�H�J�I�H�O�H�O���V�p�J�H���V�]�H�P�S�R�Q�W�M�i�E�y�O�����.�•�O�|�Q�|�V�H�Q���I�R�Q�W�R�V��
�p�V���K�D�V�]�Q�R�V���O�H�K�H�W���H�]���D���N�X�W�D�W�i�V���R�O�\�D�Q���N�|�U�Q�\�H�]�H�W-�p�U�]�p�N�H�Q�\���W�H�U�•�O�H�W�H�N�H�Q����
�D�K�R�O���D�]���H�P�E�H�U�L���M�H�O�H�Q�O�p�W�����W�X�U�L�]�P�X�V���D���N�|�U�Q�\�H�]�H�W�U�H���J�\�D�N�R�U�R�O�W���K�D�W�i�V�D�L���U�p��
�Y�p�Q�� �Y�i�O�W�R�]�i�V�R�N�D�W�� �R�N�R�]���� �1�p�P�H�W�R�U�V�]�i�J�E�D�Q�� �p�V�� �$�X�V�]�W�U�L�i�E�D�Q�� �P�i�U�� �W�|�E�E��
�P�L�Q�W���������� �N�O�y�U�P�H�Q�W�H�V���� �E�L�R�O�y�J�L�D�L�� �~�W�R�Q���W�L�V�]�W�X�O�y�� �|�N�R-�V�W�U�D�Q�G�� �P�&�N�|�G�L�N����
�(�]�H�Q�� �V�W�U�D�Q�G�R�N�� �H�V�H�W�p�E�H�Q�� �Q�|�Y�p�Q�\�H�N�� �W�L�V�]�W�t�W�M�i�N�� �D�� �Y�L�]�H�W�� �D�� �N�i�U�R�V�� �Y�H�J�\�L��
�D�Q�\�D�J�R�N���K�H�O�\�H�W�W�����$���N�H�O�O�����K�L�J�L�p�Q�L�i�V���I�H�O�W�p�W�H�O�H�N���E�L�]�W�R�V�t�W�i�V�D���p�V���I�H�Q�Q�W�D�U��
�W�i�V�D���p�U�G�H�N�p�E�H�Q���D���O�H�J�W�|�E�E�� �X�V�]�R�G�D���� �N�H�U�H�V�N�H�G�H�O�P�L���V�]�i�O�O�i�V�K�H�O�\�����V�W�U�D�Q�G��
stb. vize tele v�D�Q���Y�H�J�\�L���D�Q�\�D�J�R�N�N�D�O�����H�O�V���V�R�U�E�D�Q���N�O�y�U�U�D�O�����P�H�O�\�H�N���L�U�U�L��
�W�i�O�M�i�N���D���V�]�H�P�H�W���p�V���D���E���U�W�����H�]�H�Q���N�t�Y�•�O���P�p�U�J�H�]�L�N���p�V���V�]�H�Q�Q�\�H�]�L�N���D���D���N�|�U��
�Q�\�H�]�����W�D�O�D�M�W���p�V���D���Q�|�Y�p�Q�\�H�N�H�W�����$���K�D�J�\�R�P�i�Q�\�R�V���p�V���P�R�G�H�U�Q���I�•�U�G���W�D�Y�D�N��
�H�V�H�W�p�E�H�Q���H�O�V���V�R�U�E�D�Q���D���P�H�G�H�Q�F�H���N�|�U�p���•�O�W�H�W�H�W�W���Y�D�J�\���Y�t�]�E�H�Q���O�H�E�H�J�����Q�|��
�Y�p�Q�\�H�N, illetve azok homok-�p�V���N�D�Y�L�F�V�i�J�\�D���V�]�&�U�L���P�H�J���D���Y�L�]�H�W�����P�i�V�R�G��
�V�R�U�E�D�Q���V�]�&�U���N�N�H�O���H�O�O�i�W�R�W�W���Y�t�]�W�L�V�]�W�t�W�y���E�H�U�H�Q�G�H�]�p�V�H�N���p�V���Q�L�Q�F�V�H�Q���V�]�•�N�V�p�J��
�V�H�P�P�L�O�\�H�Q�� �H�J�\�p�E�� �N�p�P�L�D�L�� �D�Q�\�D�J�� �D�O�N�D�O�P�D�]�i�V�i�U�D���� �(�]�H�Q�� �H�V�H�W�H�N�E�H�Q��
�X�J�\�D�Q�� �P�H�V�W�H�U�V�p�J�H�V�H�Q�� �N�L�D�O�D�N�t�W�R�W�W�� �I�•�U�G���K�H�O�\�H�N�U���O�� �Y�D�Q�� �V�]�y���� �P�p�J�L�V��
olyan �p�U�]�p�V�W���N�H�O�W���D�]���R�G�D���O�i�W�R�J�D�W�y���I�•�U�G���Y�H�Q�G�p�J�H�N�E�H�Q�����P�L�Q�W�K�D���H�J�\���W�H�U��
�P�p�V�]�H�W�H�V���W�y�E�D�Q���~�V�]�N�i�O�Q�i�Q�D�N�����$���W�H�U�P�p�V�]�H�W�H�V�����E�L�R�O�y�J�L�D�L���Y�t�]�V�]�&�U�����D�O��
�N�D�O�P�D�]�i�V�i�Y�D�O���R�O�\�D�Q���Y�t�]�P�L�Q���V�p�J�H�W���O�H�K�H�W���E�L�]�W�R�V�t�W�D�Q�L�����P�H�O�\���P�H�J�I�H�O�H�O���D�]��
EU-�V�]�D�E�i�O�\�R�N�Q�D�N���� �t�J�\�� �N�L�V�J�\�H�U�P�H�N�H�V�� �F�V�D�O�i�G�R�N�� �L�V�� �L�J�p�Q�\�E�H�� �Y�H�K�H�W�L�N��
ez�H�Q�� �V�]�R�O�J�i�O�W�D�W�i�V�R�N�D�W���� �(�]�H�Q�� �V�W�U�D�Q�G�R�N�R�Q�� �W�H�U�P�p�V�]�H�W�H�V�H�Q�� �N�L�D�O�D�N�t�W�i�V�U�D��
�N�H�U�•�O�Q�H�N���S�D�Q�F�V�R�O�y�N���D���J�\�H�U�P�H�N�H�N���U�p�V�]�p�U�H�����N�L�F�V�L�W���P�p�O�\�H�E�E���P�H�G�H�Q�F�H��
�U�p�V�]���D�]���~�V�]�Q�L���Q�H�P���W�X�G�y���I�H�O�Q���W�W�H�N�Q�H�N�����Y�D�O�D�P�L�Q�W���N�L�I�H�M�H�]�H�W�W�H�Q���P�p�O�\���Y�t�]��
�D�]���~�V�]�Q�L���V�]�i�Q�G�p�N�R�]�y�N�Q�D�N�����)�H�Q�Q�W�D�U�W�i�V�L���N�|�O�W�V�p�J�H���D�O�D�F�V�R�Q�\�� 

�$���Y�t�]���N�H�U�L�Q�J�p�V�p�W���Y�t�]�I�R�U�J�D�W�y���U�H�Q�G�V�]�H�U���V�H�J�t�W�V�p�J�p�Y�H�O�����L�O�O�H�W�Y�H���V�]�L��
�Y�D�W�W�\�~�]�i�V�V�D�O���O�H�K�H�W�Q�H���P�H�J�R�O�G�D�Q�L�����$���V�]�L�Y�D�W�W�\�~�N�D�W���Q�D�S�H�O�H�P�H�N���i�O�W�D�O��
�H�O���i�O�O�t�W�R�W�W���H�Q�H�U�J�L�i�Y�D�O���P�&�N�|�G�W�H�W�L�N�� 
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�$�]���H�O�V�����W�H�U�P�p�V�]�H�W�H�V���I�•�U�G���W�D�Y�D�W���D�]����������-�D�V���p�Y�H�N�E�H�Q���p�S�t�W�H�W�W�p�N��
�$�X�V�]�W�U�L�i�E�D�Q���� �V�� �(�X�U�y�S�D�� �V�]�H�U�W�H�� �P�D�� �P�i�U�� �N�E���� �������������� �I�•�U�G���W�D�Y�D�V��
�Q�\�L�O�Y�i�Q�R�V���V�W�U�D�Q�G���P�&�N�|�G�L�N���� 

�1�D�S�M�D�L�Q�N�E�D�Q�� �V�R�N�D�N�E�D�Q�� �N�L�D�O�D�N�X�O�� �D�]�� �L�J�p�Q�\���� �K�R�J�\�� �N�H�U�W�M�•�N�E�H�Q��
�Y�D�O�D�P�L�O�\�H�Q�� �V�W�U�D�Q�G�R�O�i�V�L���� �K�i�]�L�� �I�•�U�G�p�V�L�� �O�H�K�H�W���V�p�J�H�W�� �E�L�]�W�R�V�t�W�V�D�Q�D�N��
�F�V�D�O�i�G�M�X�N���V�]�i�P�i�U�D�������9�D�M�R�Q���I�H�O�P�H�U�•�O���E�H�Q�Q�•�N���D���O�H�K�H�W���V�p�J�H�����K�R�J�\��
�Q�H���~�V�]�y�P�H�G�H�Q�F�p�W�����K�D�Q�H�P���K�D�J�\�R�P�i�Q�\�R�V���Y�D�J�\�� �P�R�G�H�U�Q���I�•�U�G���W�D��
�Y�D�W���D�O�D�N�t�W�W�D�V�V�D�Q�D�N���N�L�����P�H�O�\���i�O�W�D�O���|�N�R�V�]�L�V�]�W�p�P�i�N�D�W���N�L�D�O�D�N�t�W�Y�D�����y�Y��
�K�D�W�M�X�N�� �D�� �N�|�U�Q�\�H�]�H�W�H�W�� �D�� �N�•�O�|�Q�E�|�]���� �Y�H�J�\�L�� �D�Q�\�D�J�R�N�� �N�L�E�R�F�V�i�W�i�V�i��
�W�y�O�"�� 
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TREND ANALYSES OF TH E LONG TIME SERIES 
OF MONTHLY MEAN TEMP ERATURES AT 

KESZTHELY, HUNGARY  

�7�t�P�H�D�����.�R�F�V�L�V�
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1 Budapest Business University - University of Applied Sciences, 
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�0�H�W�K�R�G�R�O�R�J�\���I�R�U���%�X�V�L�Q�H�V�V���$�Q�D�O�\�V�L�V�����$�O�N�R�W�P�i�Q�\���X�W�F�D����-11., H-1054 
Budapest; Hungary 
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Keszthely (Hungary) has one of the longest meteorological meas-
urements in the country. The first meteorological station was estab-
lished in the framework of the Georgikon Academy of Agronomy. 
From 1871 till nowadays, Keszthely have unbroken measurements. 
The town itself has local importance for its tourism and the nearby 
wetland (natural reserve area of Kis-Balaton). Therefore, changing 
climate has crucial effects and the past should be investigated to be 
able to mitigate them. The goal of this study is to examine the long 
time series of monthly mean temperature data of this meteorological 
station. The dataset composes 1776 data (from 1871 January to 2018 
December). These data were undergone to homogenisation method 
���0�$�6�+�������+�R�P�R�J�H�Q�H�L�W�\���Z�D�V���D�O�V�R���F�K�H�F�N�H�G���E�\���3�H�W�W�L�W�W�¶�V���K�R�P�R�J�H�Q�H�L�W�\��
test, and no change-point can be identified. Monthly mean tempera-
tures are not independent of each other, significant autocorrelation 
can be observed. Thus, linear approach for trend detection cannot be 
used, as its requirements for application are not fulfilled. The mov-
ing averages (12MA, number of tags is 12) show rising tendency. A 
modified Mann-Kendall trend test for autocorrelated data was ap-
plied to detect the tendency of the time series. Seasonality should be 
�F�R�Q�V�L�G�H�U�H�G���D�V���Z�H�O�O�����7�K�H���V�O�R�S�H���Z�D�V���F�D�O�F�X�O�D�W�H�G���E�\���6�H�Q�¶�V���V�O�R�S�H���H�V�W�L�P�D��
tor. Using the autocorrelated (and seasonal) Mann-Kendall trend 
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test, a significant increasing t�U�H�Q�G�� �F�D�Q�� �E�H�� �I�R�X�Q�G�� ���.�H�Q�G�D�O�O�¶�V�� �W�D�X�� � ��
0.047, p-�Y�D�O�X�H��� �������������������6�H�Q�¶�V���V�O�R�S�H���L�V���H�V�W�L�P�D�W�H�G���W�R�����������������&�D�O�F�X�O�D��
�W�L�R�Q�V���Z�H�U�H���F�D�U�U�L�H�G���R�X�W���L�Q���0�6���(�[�F�H�O���D�Q�G���$�G�G�L�Q�V�R�I�W�¶�V���;�/�6�7�$�7���V�R�I�W��
ware. 

Keywords: temperature, Keszthely, trend analyses, moving average, 
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�D���W�H�U�P�H�O�p�N�H�Q�\�V�p�J���Q�|�Y�H�O�p�V�H���p�V���D�]���p�O�H�O�P�L�V�]�H�U�E�L�]�W�R�Q�V�i�J���V�]�H�P�S�R�Q�W�M�i�E�y�O��
�L�V���N�L�H�P�H�O�W�����$���Y�t�]�Y�L�V�V�]�D�W�D�U�W�i�V�W���H�O���V�H�J�t�W�����D�G�D�O�p�N�D�Q�\�D�J�R�N���D�O�N�D�O�P�D�]�i�V�D��
�D���Q�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V�E�H�Q���H�J�\�U�H���Q�|�Y�H�N�Y�����p�U�G�H�N�O���G�p�V�W��mutat, mint ha-
�W�p�N�R�Q�\���H�V�]�N�|�]���D���W�D�O�D�M���Y�t�]�W�D�U�W�y���N�D�S�D�F�L�W�i�V�i�Q�D�N���M�D�Y�t�W�i�V�i�U�D���p�V���D���Q�|�Y�p�Q�\��
�Y�t�]�L�J�p�Q�\�p�Q�H�N���F�V�|�N�N�H�Q�W�p�V�p�U�H�����$���N�X�W�D�W�i�V�X�Q�N���F�p�O�M�D���D���S�R�O�L�H�W�L�O�p�Q-glikol 
���3�(�*���� �p�V�� �D�� �:�D�W�H�U�� �5�H�W�D�L�Q�H�U�� ���9�t�]���U���� �D�G�D�O�p�N�D�Q�\�D�J�R�N�� �K�D�W�i�V�i�Q�D�N��
�|�V�V�]�H�K�D�V�R�Q�O�t�W�y�� �Y�L�]�V�J�i�O�D�W�D�� �Y�R�O�W�� �N�X�N�R�U�L�F�D�� �M�H�O�]���Q�|�Y�p�Q�\�H�Q�� �•�Y�H�J�K�i�]�L��
�N�|�U�•�O�P�p�Q�\�H�N�� �N�|�]�|�W�W���� �K�X�P�X�V�]�R�V�� �K�R�P�R�N�W�D�O�D�M�� �D�O�N�D�O�P�D�]�i�V�i�Y�D�O���� �$��
�Y�L�]�V�J�i�O�D�W�� �V�R�U�i�Q�� �N�L�H�P�H�O�W�� �I�L�J�\�H�O�P�H�W�� �I�R�U�G�t�W�R�W�W�X�Q�N�� �Q�H�P�F�V�D�N�� �D��
�Y�t�]�Y�L�V�V�]�D�W�D�U�W�i�V�U�D�����K�D�Q�H�P���D���W�i�S�D�Q�\�D�J-�X�W�i�Q�S�y�W�O�i�V���p�V���D���Q�|�Y�p�Q�\�L���S�D�U�D��
�P�p�W�H�U�H�N���N�|�]�|�W�W�L���|�V�V�]�H�I�•�J�J�p�V�H�N�U�H���L�V�� 

�$���N�X�N�R�U�L�F�D���Q�|�Y�p�Q�\�H�N�H�W���Q�p�J�\���N�H�]�H�O�p�V�E�H�Q���Q�H�Y�H�O�W�•�N�����N�R�Q�W�U�R�O�O��
csoport, PEG-�H�V���� �9�t�]���U�|�V�� �p�V�� �N�R�P�S�R�V�]�W�R�O�G�D�W�R�V�� �F�V�R�S�R�U�W���� �$��
�W�i�S�D�Q�\�D�J-�X�W�i�Q�S�y�W�O�i�V�W���D���3�(�*-�H�V���p�V���D���9�t�]���U�|�V���N�H�]�H�O�p�V�H�N���H�V�H�W�p�E�H�Q��
�N�H�U�W�p�V�]�H�W�L�� �F�p�O�R�N�U�D�� �D�O�N�D�O�P�D�]�R�W�W�� �W�i�S�R�O�G�D�W�W�D�O�� �E�L�]�W�R�V�t�W�R�W�W�X�N���� �P�t�J�� �D��
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�V�p�J�H�V���Y�R�O�W���D�Q�Q�D�N���D���Y�L�]�V�J�i�O�D�W�D�����K�R�J�\���D���N�D�S�R�W�W���H�U�H�G�P�p�Q�\�H�N���H�O�W�p�U�Q�H�N-e 
�D���Y�D�O�y�V�i�J�W�y�O�����p�V���K�D���L�J�H�Q�����P�L�O�\�H�Q���P�p�U�W�p�N�E�H�Q�����$���N�X�W�D�W�i�V���V�R�U�i�Q���K�D�W���N�•��
�O�|�Q�E�|�]�����Q�|�Y�p�Q�\�I�H�O�L�V�P�H�U�����D�O�N�D�O�P�D�]�i�V�W���Y�H�W�H�W�W�•�Q�N���|�V�V�]�H�����������D���W�H�U�•�O�H�W�U�H��
�M�H�O�O�H�P�]�����Q�|�Y�p�Q�\�I�D�M�U�y�O���N�p�V�]�t�W�H�W�W���N�p�S���H�O�H�P�]�p�V�H���i�O�W�D�O�����$���Q�|�Y�p�Q�\�H�N���H�J�\��
�V�]�H�U�&���H�V�]�N�|�]�N�p�Q�W���M�H�O�H�Q�W�H�N���P�H�J���D���N�t�V�p�U�O�H�W�E�H�Q�����P�H�O�\�H�N���V�H�J�t�W�V�p�J�p�Y�H�O���D�]��
�D�S�S�O�L�N�i�F�L�y�N�� �|�V�V�]�H�K�D�V�R�Q�O�t�W�i�V�D�� �P�H�J�Y�D�O�y�V�X�O�K�D�W�R�W�W���� �.�L�Y�i�O�D�V�]�W�i�V�X�N�� �I����
szempontja azt volt, hogy a bemeneti adathalmaz tartalmazzon egy-
�V�]�H�U�&�����D���K�i�W�W�p�U�U�H�O���N�|�]�H�O���D�]�R�Q�R�V���V�]�t�Q�&�����Y�D�O�D�P�L�Q�W���H�J�\�H�G�L�����V�]�t�Q�H�V���Y�L�U�i�J��
zattal rendelk�H�]�����Q�|�Y�p�Q�\�H�N�H�W���L�V�����)�L�J�\�H�O�H�P�E�H���Y�H�W�W�•�N���D���V�]�&�N�H�E�E���p�V���W�i��
�J�D�E�E���p�U�W�H�O�H�P�E�H�Q���Y�H�W�W���S�R�Q�W�R�V�V�i�J�R�W�����D���N�D�S�R�W�W���H�U�H�G�P�p�Q�\�H�N�H�W���S�H�G�L�J���|�V�]��
�V�]�H�Y�H�W�H�W�W�•�N���D���V�]�R�I�W�Y�H�U���I�H�M�O�H�V�]�W���L���i�O�W�D�O���I�H�O�W�•�Q�W�H�W�H�W�W���p�U�W�p�N�H�N�N�H�O�������9�L�]�V�J�i��
�O�D�W���W�i�U�J�\�i�W���N�p�S�H�]�W�H���D�]���H�J�\�H�V���V�]�R�I�W�Y�H�U�H�N���L�Q�I�R�U�P�D�W�t�Y���p�U�W�p�N�H���L�V�����P�H�O�\�Q�Hk 
�I�L�J�\�H�O�H�P�E�H�Y�p�W�H�O�p�Q�p�O���D���Q�|�Y�p�Q�\�H�N�U���O���D�G�R�W�W���L�Q�I�R�U�P�i�F�L�y�N���P�H�Q�Q�\�L�V�p�J�p�W��
�p�V���U�p�V�]�O�H�W�H�V�V�p�J�p�W���Y�H�W�W�•�N���D�O�D�S�X�O�� 

Kulcsszavak�����J�p�S�L���O�i�W�i�V�����P�H�V�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�D�����Q�|�Y�p�Q�\�I�H�O�L�V�P�H�U�p�V����
�R�N�W�D�W�i�V�����P�R�E�L�O���D�O�N�D�O�P�D�]�i�V  
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�$�=���$�6�=�È�/�<���.�8�.�2�5�,�&�$���È�/�/�2�0�È�1�<�� 
�7�$�/�$�-�1�(�'�9�(�6�6�e�*�7�$�5�7�$�/�0�È�5�$�� 

GYA�.�2�5�2�/�7���+�$�7�È�6�$���g�1�7�g�=�g�7�7���e�6���1�(�0�� 
�g�1�7�g�=�g�7�7���.�g�5�h�/�0�e�1�<�(�. �.�g�=�g�7�7 

�.�X�Q���6�i�Q�G�R�U1,3, �6�]�D�E�y���$�Q�G�U�H�D2,3,  
�%�X�G�D�\�Q�p���%�y�G�L���(�U�L�N�D2,3, �.�L�V�V���1�L�N�R�O�H�W�W���e�Y�D2,3,  

Ademola Blessing4, �7�D�P�i�V���-�i�Q�R�V2,3, Nagy Attila2,3 

1�'�H�E�U�H�F�H�Q�L���(�J�\�H�W�H�P�����0�H�]���J�D�]�G�D�V�i�J�����e�O�H�O�P�L�V�]�H�U�W�X�G�R�P�i�Q�\�L- �p�V���.�|�U�Q�\�H�]�H�W��
g�D�]�G�i�O�N�R�G�i�V�L���.�D�U�����9�t�]- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���,�Q�W�p�]�H�W�����.�|�U�I�R�U�J�i�V�R�V��

�*�D�]�G�i�O�N�R�G�i�V�L���p�V���.�|�U�Q�\�H�]�H�W�W�H�F�K�Q�R�O�y�J�L�D�L���7�D�Q�V�]�p�N���������������'�H�E�U�H�F�H�Q�����%�|�V�]�|�U��
�P�p�Q�\�L���~�W���������� 

2�'�H�E�U�H�F�H�Q�L���(�J�\�H�W�H�P�����0�H�]���J�D�]�G�D�V�i�J�����e�O�H�O�P�L�V�]�H�U�W�X�G�R�P�i�Q�\�L- �p�V���.�|�U�Q�\�H�]�H�W��
�J�D�]�G�i�O�N�R�G�i�V�L���.�D�U�����9�t�]- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���,�Q�W�p�]�H�W�����9�t�]�W�X�G�R�P�i�Q�\�L���p�V��

�.�|�U�Q�\�H�]�H�W�L�Q�I�R�U�P�D�W�L�N�D�L���7�D�Q�V�]�p�N���������������'�H�E�U�H�F�H�Q�����%�|�V�]�|�U�P�p�Q�\�L���~�W���������� 

3�9�t�]�W�X�G�R�P�i�Q�\�L���p�V���9�t�]�E�L�]�W�R�Q�V�i�J�L���1�H�P�]�H�W�L���/�D�E�R�U�D�W�y�U�L�X�P�����'�H�E�U�H�F�H�Q�L���(�J�\�H��
�W�H�P�����0�H�]���J�D�]�G�D�V�i�J�����e�O�H�O�P�L�V�]�H�U�W�X�G�R�P�i�Q�\�L- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L��

�.�D�U�����9�t�]- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���,�Q�W�p�]�H�W�����9�t�]�W�X�G�R�P�i�Q�\�L���p�V���.�|�U�Q�\�H�]�H�W�L�Q��
�I�R�U�P�D�W�L�N�D�L���7�D�Q�V�]�p�N 

4Division of Plant Science and Technology, University of Missouri, Co-
lumbia, MO 65211, USA 

 
�$�]���|�Q�W�|�]�p�V���N�X�O�F�V�I�R�Q�W�R�V�V�i�J�~���D�J�U�R�W�H�F�K�Q�L�N�D�L���W�p�Q�\�H�]�����D���W�H�U�P�p�V�P�L�Q���V�p�J��
�p�V�� �W�H�U�P�p�V�E�L�]�W�R�Q�V�i�J�� �E�L�]�W�R�V�t�W�i�V�D�� �V�]�H�P�S�R�Q�W�M�i�E�y�O���� �V�]�H�U�H�S�H�� �N�•�O�|�Q�|�V�H�Q��
�I�H�O�p�U�W�p�N�H�O���G�L�N���D�]���H�J�\�U�H���L�Q�N�i�E�E���V�]�p�O�V���V�p�J�H�V���D�Q�R�P�i�O�L�i�N�D�W���P�X�W�D�W�y���K�D��
�]�D�L���N�O�L�P�D�W�L�N�X�V���Y�L�V�]�R�Q�\�R�N���N�|�]�|�W�W�����(�O�V���G�O�H�J�H�V���F�p�O�M�D���D���W�D�O�D�M���Y�t�]�N�p�V�]�O�H��
�W�p�Q�H�N���S�y�W�O�i�V�D�����D�P�H�O�\���O�H�J�W�D�N�D�U�p�N�R�V�D�E�E�D�Q���S�U�H�F�t�]�L�y�V���|�Q�W�|�]�p�V�V�H�O���Y�D�O�y��
�V�t�W�K�D�W�y���P�H�J�����+�H�O�\�H�V���P�H�J�Y�D�O�y�V�t�W�i�V�i�K�R�]���Q�p�O�N�•�O�|�]�K�H�W�H�W�O�H�Q���D���W�D�O�D�M�V�]�H�Q��
�]�R�U�R�N�� �K�D�V�]�Q�i�O�D�W�D���� �D�� �W�D�O�D�M�Q�H�G�Y�H�V�V�p�J-tartalom folyamatos 
�P�R�Q�L�W�R�U�L�Q�J�M�D�����Y�D�O�D�P�L�Q�W���D���P�H�W�H�R�U�R�O�y�J�L�D�L���D�G�D�W�R�N���J�\�&�M�W�p�V�H���p�V���I�H�O�G�R�O�J�R��
�]�i�V�D�� 

�.�X�W�D�W�i�V�X�Q�N���F�p�O�M�D���D���S�U�H�F�t�]�L�y�V���|�Q�W�|�]�p�V�Q�H�N���D���P�L�Q�W�D�W�H�U�•�O�H�W���W�D�O�D�M��
�Q�H�G�Y�H�V�V�p�J�����W�D�O�D�M�K���P�p�U�V�p�N�O�H�W���Y�L�V�]�R�Qyaira, valamint a termesztett 
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�N�X�N�R�U�L�F�D���N�•�O�|�Q�E�|�]�����S�D�U�D�P�p�W�H�U�H�L�U�H���J�\�D�N�R�U�R�O�W���K�D�W�i�V�i�Q�D�N���p�U�W�p�N�H��
�O�p�V�H���Y�R�O�W�����$���P�L�Q�W�D�W�H�U�•�O�H�W�•�Q�N���1�\�t�U�E�i�W�R�U�E�D�Q���N�H�U�•�O�W���N�L�M�H�O�|�O�p�V�U�H���H�J�\��
�������K�H�N�W�i�U�R�V���W�H�U�P���W�H�U�•�O�H�W�H�Q, �D�K�R�O�������N�•�O�|�Q�E�|�]�����P�R�Q�L�W�R�U�L�Q�J���S�R�Q�W�R�W��
�M�H�O�|�O�W�•�Q�N���N�L�����$-�'�������D�P�H�O�\�H�N���N�|�]�•�O�������|�Q�W�|�]�|�W�W���������S�H�G�L�J���|�Q�W�|�]�H�W�O�H�Q��
�W�H�U�•�O�H�W�H�Q���K�H�O�\�H�]�N�H�G�H�W�W���H�O�����$���W�H�U�•�O�H�W�U�H���M�H�O�O�H�P�]�����W�D�O�D�M�W�t�S�X�V���K�R�P�R��
�N�R�V���Y�i�O�\�R�J�����D�O�D�F�V�R�Q�\���K�X�P�X�V�]�H�O�O�i�W�R�W�W�V�i�J�J�D�O�����$���W�D�O�D�M�V�]�H�Q�]�R�U�R�N�D�W��
���� �N�•�O�|�Q�E�|�]���� �P�p�O�\�V�p�J�E�H�Q�� ���D�� �W�D�O�D�M�I�H�O�V�]�t�Q�W���O�� �V�]�i�P�t�W�R�W�W�� ����-30-70 
cm-�H�Q�����W�H�O�H�S�t�W�H�W�W�•�N�����D�]���D�G�D�W�R�N���O�H�R�O�Y�D�V�i�V�D���N�p�W�K�H�W�L���J�\�D�N�R�U�L�V�i�J�J�D�O��
�W�|�U�W�p�Q�W���D�]���D�G�D�W�J�\�&�M�W�����H�J�\�V�p�J�K�H�]���W�D�U�W�R�]�y���D�S�S�O�L�N�i�F�L�y���V�H�J�t�W�V�p�J�p�Y�H�O��
�D�� �W�H�U�H�S�L�� �P�p�U�p�V�H�N�N�H�O�� �H�J�\�L�G�H�M�&�O�H�J���� �$�� �Y�L�]�V�J�i�O�D�W�D�L�Q�N�D�W�� ��������-ben 
�H�J�\���D�V�]�i�O�\�R�V���p�V����������-�E�D�Q���H�J�\���Q�H�P���D�V�]�i�O�\�R�V���p�Y�E�H�Q���L�V���H�O�Y�p�J�H�]�W�•�N��
�M�~�Q�L�X�V���N�|�]�H�S�p�W���O���D�X�J�X�V�]�W�X�V���N�|�]�H�S�p�L�J���W�H�U�M�H�G���H�Q�� 

A 2022-�E�H�Q�� �W�D�S�D�V�]�W�D�O�K�D�W�y�� �F�V�D�S�D�G�p�N�K�L�i�Q�\�� �D�� �P�p�U�p�V�L�� �D�G�D�W�D��
�L�Q�N�U�D���L�V���K�D�W�i�V�V�D�O���Y�R�O�W�����$���Y�L�]�V�J�i�O�W���L�G���V�]�D�N�E�D�Q���P�L�Q�G�|�V�V�]�H�������������P�P��
�F�V�D�S�D�G�p�N�� �K�X�O�O�R�W�W�� �D�� �Y�L�]�V�J�i�O�W�� �W�H�U�•�O�H�W�H�Q���� ��������-ban ez 125,6 mm 
�Y�R�O�W�����$���N�L�M�X�W�W�D�W�R�W�W���|�Q�W�|�]���Y�t�]���P�H�Q�Q�\�L�V�p�J�H����������-ben a teljes ve-
�J�H�W�i�F�L�y�V���L�G���V�]�D�N�E�D�Q�����������P�P���Y�R�O�W�����P�t�J����������-�E�D�Q���H�K�K�H�]���N�p�S�H�V�W��
�������P�P�����$�]���|�Q�W�|�]�H�W�O�H�Q���W�H�U�•�O�H�W���W�H�N�L�Q�W�H�W�p�E�H�Q���D�]���D�V�]�i�O�\�R�V���p�Y�E�H�Q��������
cm-�H�Q���i�W�O�D�J�R�V�D�Q���������������Y�R�O�W���D���W�D�O�D�M���Q�H�G�Y�H�V�V�p�J�W�D�U�W�D�O�P�D�����D�]�R�Q�E�D�Q��
�H�J�\���p�Y�Y�H�O���N�p�V���E�E�����N�L�H�J�\�H�Q�V�~�O�\�R�]�R�W�W�D�E�E���Y�t�]�H�O�O�i�W�R�W�W�V�i�J���H�V�H�W�p�Q���H�]��
�D�]���p�U�W�p�N������������-�R�W���p�U�W���H�O�����(�]���D �V�]�i�P�R�W�W�H�Y�����N�•�O�|�Q�E�V�p�J���D���P�p�O�\�H�E�E��
�U�p�W�H�J�H�N�E�H�Q�� �L�V�� �P�H�J�P�X�W�D�W�N�R�]�R�W�W���� ������ �F�P-en 2022-ben 5,85%, 
2023-�E�D�Q�� �������������� �W�D�O�D�M�Q�H�G�Y�H�V�V�p�J�� �p�U�W�p�N�H�N�H�W�� �P�p�U�W�•�Q�N�� �D�� �W�H�O�M�H�V��
�Y�L�]�V�J�i�O�W�� �L�G���V�]�D�N�� �i�W�O�D�J�i�E�D�Q���� �$�]�� �|�Q�W�|�]�|�W�W�� �W�H�U�•�O�H�W�H�N�� �H�V�H�W�p�E�H�Q�� �D��
�Y�L�]�V�J�i�O�W���L�G���V�]�D�N���N�H�]�G�H�W�p�W���O����������-ben a 10 cm-�H�V�� �P�p�U�p�V�L���S�R�Q�W��
�E�D�Q���P�p�U�W�•�N���D���O�H�J�Q�D�J�\�R�E�E���P�p�U�W�p�N�&���W�D�O�D�M�Q�H�G�Y�H�V�V�p�J-�V�]�L�Q�W���F�V�|�N�N�H��
�Q�p�V�W���D���Y�H�J�H�W�i�F�L�y�V���L�G�����Y�p�J�p�U�H�����P�t�J���D���������F�P-�H�V���P�p�O�\�V�p�J�E�H�Q���H�]���D��
�F�V�|�N�N�H�Q�p�V���D���O�H�J�D�O�D�F�V�R�Q�\�D�E�E���Y�R�O�W������������-ban ez a tendencia ha-
�V�R�Q�O�y�D�Q���D�O�D�N�X�O�W�����D���O�H�J�P�p�O�\�H�E�E���U�p�W�H�J�E�H�Q���P�p�U�W�•�N���D���O�H�J�N�L�V�H�E�E���P�p�U��
�W�p�N�&���L�Q�J�D�G�R�]�i�V�W���� 
 
�$�� �N�X�W�D�W�i�V���D���6�]�p�F�K�H�Q�\�L���7�H�U�Y���3�O�X�V�]���S�U�R�J�U�D�P�� �N�H�U�H�W�p�E�H�Q���D�]���5�5�)-2.3.1-
21-2022-�������������V�]�i�P�~���S�U�R�M�H�N�W���W�i�P�R�J�D�W�i�V�i�Y�D�O���Y�D�O�y�V�X�O�W���P�H�J�� 

Kulcsszavak�����S�U�H�F�t�]�L�y�V���|�Q�W�|�]�p�V�����N�X�N�R�U�L�F�D�����W�D�O�D�M�V�]�R�Q�G�D�����P�H�W�H�R�U�R�O�y�J�L�D  
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The digitalisation of agriculture offers a unique opportunity to in-
crease the productivity, efficiency and profitability of small farms. 
Digital technologies are often designed for large-scale agriculture, 
while small-scale farmers are disproportionately disadvantaged by 
limited access to infrastructure, networks and technology. There is a 
growing need for sustainable business and technology models that 
offer viable digital solutions to engage smallholder farmers in the 
digital agriculture transformation process. It is clear that this can be 
achieved through public-private partnerships that leverage both pub-
lic and private sector resources and expertise to develop and imple-
ment digital agriculture solutions that are tailored to the needs of 
smallholder farmers. In Hungary, the Digital Agricultural Strategy 
provides the overarching framework to help Hungarian farmers by 
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promoting the uptake of digital agricultural technologies, with the 
state and higher education playing a major role.  

With the advent of digital tools and services, small-scale 
farmers can access real-time information on weather, soil, the 
success of the technology used, or even market prices, enabling 
data-driven decisions to improve their profitability and liveli-
hoods. Unfortunately, data-based farming as a concept is not yet 
widespread among precisely this group of farmers.  

However, despite the potential benefits, the introduction and 
implementation of digital agriculture on small farms is still 
challenging, as the age and skills of the farming community are 
not conducive to the uptake of digitalisation. The aim of our 
study is to present and analyse the digital applications and meth-
ods that are available and effective for small farms, with a spe-
cial focus on the possibilities of understanding soil heterogene-
ity and its management in practice.  

The databases we use are basically farmer-collected data and 
are mainly based on free or low-cost databases for practical im-
plementation. We also cover the planning possibilities of data-
driven technological operations such as seeding and spraying. 
We present methods and site-specific technological applica-
tions for the delimitation of zones of different properties within 
a field, which can be applied on small farms, with a special fo-
cus on seeding. 

Keywords: agrodigitalization, precision farming, small farms, man-
agement zones  
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�U�H�N�N�H�O�� �Y�p�J�H�]�W�•�N���� �U�H�S�•�O�p�V�L�� �P�D�J�D�V�V�i�J���� ������ �P�p�W�H�U�� �$�*�/���� �N�D�P�H�U�D��
�V�]�|�J�i�O�O�i�V���������I�R�N�����H�O�•�O�V�����p�V���R�O�G�D�O�V�y���i�W�I�H�G�p�V���������I�R�N�����U�H�S�•�O�p�V�L���V�H��
�E�H�V�V�p�J �����P���V�����$���U�H�S�•�O�p�V���V�R�U�i�Q���P�R�E�L�O�L�Q�W�H�U�Q�H�W-�D�O�D�S�~���5�7�.���M�H�O�N�R�U��
�U�H�N�F�L�y�W���K�D�V�]�Q�i�O�W�X�Q�N�����������N�P���W�i�Y�R�O�V�i�J�E�y�O�����$���N�p�S�L���D�G�D�W�R�N���I�H�O�G�R�O��
�J�R�]�i�V�i�K�R�]���D���4�*�,�6���W�p�U�L�Q�I�R�U�P�D�W�L�N�D�L���V�]�R�I�W�Y�H�U�W�����D�]���D�G�D�W�R�N���Q�X�P�H�U�L��
�N�X�V���p�U�W�p�N�H�O�p�V�p�K�H�]���D���-�D�P�R�Y�L���V�W�D�W�L�V�]�W�L�N�D�L���V�]�R�I�W�Y�H�U�W���K�D�V�]�Q�i�O�W�X�Q�N�����$��
poligonokat az eg�\�H�V���N�X�N�R�U�L�F�D���J�H�Q�R�W�t�S�X�V�R�N���i�W�O�D�J�i�E�D�Q���N�p�V�]�t�W�H�W��
�W�•�N���H�O���D���'�6�0-�'�7�0���P�R�G�H�O�O���S�R�Q�W�R�V�V�i�J�i�Q�D�N���Q�|�Y�H�O�p�V�H���p�U�G�H�N�p�E�H�Q����
�0�L�Q�G�H�Q���S�R�O�L�J�R�Q���������H�O�W�p�U�����N�X�N�R�U�L�F�D���K�L�E�U�L�G���i�W�O�D�J�i�E�D�Q���N�p�V�]�•�O�W���D�]��
�H�J�\�H�V���W�i�S�D�Q�\�D�J�V�]�L�Q�W�H�N�H�Q�����$���Y�L�]�V�J�i�O�D�W�R�N�D�W���D���W�H�Q�\�p�V�]�L�G���V�]�D�N�E�D�Q��
�K�i�U�R�P�� �H�O�W�p�U���� �L�G���S�R�Q�W�E�D�Q�� �Y�p�J�H�]�W�•�N (2023.05.20, 2023.06.05, 
���������������������������$���I�H�O�Y�p�W�H�O�H�N���Q�\�H�U�V���I�R�U�P�i�E�D�Q�����V�]�&�U�p�V���Q�p�O�N�•�O���N�H�U�•�O��
�W�H�N���N�L�p�U�W�p�N�H�O�p�V�U�H���� 

�(�U�H�G�P�p�Q�\�H�L�Q�N���D�O�D�S�M�i�Q���P�H�J�i�O�O�D�S�t�W�R�W�W�X�N�����K�R�J�\���D�]���H�O�W�p�U�����L�G����
�S�R�Q�W�R�N�E�D�Q�� �Y�p�J�]�H�W�W�� �I�H�O�Y�p�W�H�O�H�]�p�V�� �D�� �N�X�N�R�U�L�F�D�� �Q�|�Y�p�Q�\�P�D�J�D�V�V�i�J�i��
�Q�D�N���E�H�F�V�O�p�V�p�U�H���H�O�W�p�U�����K�D�W�p�N�R�Q�\�V�i�J�~���Yolt. Igazoltuk, hogy a te-
�Q�\�p�V�]�L�G���V�]�D�N�� �P�i�V�R�G�L�N�� �I�H�O�p�E�H�Q�� �D�� �W�i�S�D�Q�\�D�J�X�W�i�Q�S�y�W�O�i�V�� �K�D�W�i�V�i�U�D��
�N�L�D�O�D�N�X�O�y���H�O�W�p�U�����Q�|�Y�p�Q�\�P�D�J�D�V�V�i�J���K�D�J�\�R�P�i�Q�\�R�V�����'�� �U�H�S�•�O�p�V�V�H�O��
�N�p�V�]�t�W�H�W�W�� �R�U�W�R�P�R�]�D�L�N�� �V�H�J�t�W�p�V�p�J�p�Y�H�O�� �L�V�� �p�U�W�p�N�H�O�K�H�W������ �$�� �Y�L�]�V�J�i�O�W��
�L�G���S�R�Q�W�R�N�� �N�|�]�•�O�� �D�� ����������������������-�L�� �U�H�S�•�O�p�V�� �V�R�U�i�Q�� �D�� �N�R�Q�W�U�R�O�O�� �p�V�� �D��
�O�H�J�Q�D�J�\�R�E�E���W�i�S�D�Q�\�D�J�V�]�L�Q�W�����1���������N�J���K�D�����N�|�]�|�W�W���W�|�E�E�����P�L�Q�W������������
�H�O�W�p�U�p�V���Y�R�O�W���D���P�D�J�D�V�V�i�J���D�G�D�W�R�N�E�D�Q�����(�U�H�G�P�p�Q�\�H�L�Q�H�N���D�O�D�S�M�i�Q���L�J�D��
�]�R�O�W�X�N�����K�R�J�\���D���P�H�J�I�H�O�H�O�����L�G���S�R�Q�W�E�D�Q���Y�p�J�]�H�W�W���R�S�W�L�N�D�L���I�H�O�Y�p�W�H�O�H��
�]�p�V�V�H�O�� �H�J�\�D�U�i�Q�W�� �M�y�O�� �E�H�F�V�•�O�K�H�W���� �D�� �N�X�N�R�U�L�F�D�� �E�L�R�P�D�V�V�]�D�� �P�H�Q�Q�\�L��
�V�p�J�H�� �p�V�� �D�]�� �H�J�\�H�V�� �P�&�W�U�i�J�\�D�N�H�]�H�O�p�V�H�N�� �K�D�W�i�V�i�U�D�� �N�L�D�O�D�N�X�O�y�� �E�L�R��
�P�D�V�V�]�D���N�•�O�|�Q�E�V�p�J���P�p�U�W�p�N�H���L�V��  
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kiss.livia.benita@uni-mate.hu 

�$���P�H�V�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�D���D���W�H�F�K�Q�R�O�y�J�L�D�L���I�H�M�O���G�p�V���H�J�\�L�N���O�H�J�J�\�R�U�V��
�D�E�E�D�Q���Q�|�Y�H�N�Y�����W�H�U�•�O�H�W�H���Q�D�S�M�D�L�Q�N�E�D�Q�����(���W�D�Q�X�O�P�i�Q�\���D���P�H�V�W�H�U�V�p�J�H�V���L�Q��
�W�H�O�O�L�J�H�Q�F�L�D���W�p�U�K�y�G�t�W�i�V�i�Y�D�O���I�R�J�O�D�O�N�R�]�L�N�����$�]���D�G�D�W�J�\�&�M�W�p�V�K�H�]���D���*�R�R�J�O�H��
Trends szol�J�i�O�W�D�W�i�V�W�� �D�O�N�D�O�P�D�]�W�D�P���� �$�� �*�R�R�J�O�H�� �7�U�H�Q�G�V�� �H�J�\�� �*�R�R�J�O�H-
�V�]�R�O�J�i�O�W�D�W�i�V���� �D�P�L�� �D�� �P�~�O�W�E�p�O�L�� �p�V�� �D�N�W�X�i�O�L�V�� �*�R�R�J�O�H-�N�H�U�H�V�p�V�L�� �D�G�D�W�R�N�D�W��
�G�R�O�J�R�]�]�D�� �I�H�O�� �p�V�� �N�p�V�]�t�W�� �E�H�O���O�•�N�� �N�L�P�X�W�D�W�i�V�R�N�D�W���� �$�� �V�]�R�O�J�i�O�W�D�W�i�V��
�V�H�J�t�W�V�p�J�p�Y�H�O���D�]�W���Y�L�]�V�J�i�O�W�D�P�����K�R�J�\���D���P�H�V�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�D�����D�U�W�L�I�L��
cal intell�L�J�H�Q�F�H���� �N�L�I�H�M�H�]�p�V�U�H�� ��������-�W���O�� �Q�D�S�M�D�L�Q�N�L�J�� �P�L�O�\�H�Q�� �N�H�U�H�V�p�V�L��
�D�G�D�W�R�N�D�W�� �W�D�O�i�O�K�D�W�X�Q�N�� �p�V�� �W�H�U�•�O�H�W�L�O�H�J�� �K�R�O�� �N�H�U�H�V�W�H�N�� �U�i�� �D�� �O�H�J�W�|�E�E�H�W�� �D��
�N�L�I�H�M�H�]�p�V�U�H���� 

�$�� �*�R�R�J�O�H�� �7�U�H�Q�G�V�� �V�H�J�t�W�V�p�J�p�Y�H�O�� �Y�L�]�V�J�i�O�Y�D�� �D�U�U�D�� �D�� �N�|�Y�H�W�N�H�]��
�W�H�W�p�V�U�H�� �M�X�W�K�D�W�X�Q�N���� �K�R�J�\�� �Y�L�O�i�J�Y�L�V�]�R�Q�\�O�D�W�E�D�Q�� ��������-�W���O�� �N�H�U�•�O�W��
�H�O���W�p�U�E�H���D���P�H�V�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�D���D���*�R�R�J�O�H���N�H�U�H�V�p�V�H�N���D�O�D�S�M�i�Q����
�N�L�H�P�H�O�N�H�G�Y�H�� �D�]�� �R�U�V�]�i�J�R�N�� �N�|�]�•�O�� �(�W�L�y�S�L�i�Y�D�O�� �p�V�� �3�D�N�L�V�]�W�i�Q�Q�D�O����
�(�]�H�Q���R�U�V�]�i�J�R�N�E�D�Q���N�R�P�R�O�\�� �L�Q�W�p�]�P�p�Q�\�L���K�i�W�W�H�U�H���Y�D�Q���P�i�U���D���P�H�V��
�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�i�Q�D�N�����$�]���p�O�H�W���P�L�Q�G�H�Q���W�H�U�•�O�H�W�p�Q���D�O�N�D�O�P�D�]�]�i�N��
�D���P�H�V�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�D���Y�t�Y�P�i�Q�\�D�L�W���� 

�+�D�]�i�Q�N�E�D�Q�������������Y�R�O�W���D���P�H�V�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�D���i�W�W�|�U�p�V�L���p�Y�H��
�D�� �N�H�U�H�V�p�V�H�N�� �D�O�D�S�M�i�Q���� �$�]�R�N�� �D�� �Y�i�U�P�H�J�\�p�N�� �H�P�H�O�N�H�G�W�H�N�� �N�L�� �D��
�N�H�U�H�V�p�V�H�L�N�N�H�O���± �+�D�M�G�~-�%�L�K�D�U�� ���'�H�E�U�H�F�H�Q���� �'�(������ �&�V�R�Q�J�U�i�G-Csa-
�Q�i�G�����6�]�H�J�H�G�����6�=�7�(�����p�V���%�D�U�D�Q�\�D�����3�p�F�V�����3�7�(�����±�����D�K�R�O���Q�D�J�\���P�~�O�W�~��
egy�H�W�H�P�H�N���P�&�N�|�G�Q�H�N�� 

Kulcsszavak���� �P�H�V�W�H�U�V�p�J�H�V�� �L�Q�W�H�O�O�L�J�H�Q�F�L�D���� �*�R�R�J�O�H�� �7�U�H�Q�G�V���� �0�D�J�\�D�U�R�U��
�V�]�i�J  
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�Q�H�Y�H�]�p�V�&���H�X�U�y�S�D�L���S�R�O�J�i�U�L���N�H�]�G�H�P�p�Q�\�H�]�p�V�W���D�]���(�X�U�y�S�D�L���%�L�]�R�W�W�V�i�J���H�O��
�I�R�J�D�G�W�D�����D�P�L���D�]�W���M�H�O�H�Q�W�L�����K�R�J�\���D���K�D�V�]�R�Q�i�O�O�D�W�R�N���N�H�W�U�H�F�H�V���W�D�U�W�i�V�i�Q�D�N���I�R��
�N�R�]�D�W�R�V���N�L�Y�H�]�H�W�p�V�p�U�H���I�R�J���V�R�U���N�H�U�•�O�Q�L�����O�H�J�N�R�U�i�E�E�D�Q����������-�W���O�����(�]���W�|�E��
�E�H�N�� �N�|�]�|�W�W�� �D�� �W�R�M�y�W�\�~�N�W�D�U�W�i�V�W�� �L�V�� �M�H�O�H�Q�W���V�� �P�p�U�W�p�N�E�H�Q�� �p�U�L�Q�W�L���� �D�P�H�O�O�\�H�O��
kapcsolatban fontos �P�H�J�M�H�J�\�H�]�Q�L�����K�R�J�\���M�H�O�H�Q�O�H�J���K�D�]�i�Q�N�E�D�Q���D���W�R�M�y��
�W�\�~�N-�i�O�O�R�P�i�Q�\���N�|�]�H�O���K�i�U�R�P�Q�H�J�\�H�G�H�����I�H�O�~�M�t�W�R�W�W���Y�D�J�\���I�H�O�M�D�Y�t�W�R�W�W�����N�H�W��
�U�H�F�H�V���W�D�U�W�i�V�W�H�F�K�Q�R�O�y�J�L�i�E�D�Q���W�H�U�P�H�O�����$���N�H�W�U�H�F���Q�p�O�N�•�O�L���U�H�Q�G�V�]�H�U�H�N�E�H�Q����
�Q�D�J�\���i�O�O�R�P�i�Q�\�P�p�U�H�W�H�N���H�V�H�W�p�Q���D���W�\�~�N�R�N���W�i�U�V�D�V���Y�L�V�H�O�N�H�G�p�V�H���I�H�O�p�U�W�p�N�H��
�O���G�L�N�����D���Y�L�V�H�O�N�H�G�p�V���I�R�O�\�D�P�D�W�R�V���P�R�Q�L�W�R�U�R�]�i�V�i�U�D���Y�D�Q���V�]�•�N�V�p�J�����$�]���H�O�V����
�N�X�O�F�V�I�R�Q�W�R�V�V�i�J�~���O�p�S�p�V���D���J�p�S�L���O�i�W�i�V�W�H�F�K�Q�R�O�y�J�L�D���D�O�N�D�O�P�D�]�i�V�D���V�R�U�i�Q���D��
�W�\�~�N�R�N�� �D�]�R�Q�R�V�t�W�i�V�D�� �p�V�� �D�� �I�H�O�Y�p�W�H�O�H�N�H�Q�� �O�i�W�K�D�W�y�� �H�J�\�H�G�H�N�� �V�]�i�P�i�Q�D�N��
�P�H�J�K�D�W�i�U�R�]�i�V�D�����(�]�W���N�|�Y�H�W�K�H�W�L���D���Y�L�V�H�O�N�H�G�p�V�����D���M�y�O�O�p�W�L���i�O�O�D�S�R�W�����D�]���H�J�p�V�]��
�V�p�J�L�� �i�O�O�D�S�R�W�� �p�V�� �H�J�\�p�E�� �W�p�Q�\�H�]���N�� �D�X�W�R�P�D�W�L�N�X�V�� �Q�\�R�P�R�Q�� �N�|�Y�H�W�p�V�H���� �$��
�Y�L�G�H�y�I�H�O�Y�p�W�H�O�H�N�H�W���0�R�V�R�Q�P�D�J�\�D�U�y�Y�i�U�R�Q���� �D�� �6�]�p�F�K�H�Q�\�L�� �,�V�W�Y�i�Q�� �(�J�\�H��
tem Uni-Agro-�)�R�R�G�� �.�I�W���� �V�i�U�J�D�� �P�D�J�\�D�U�� �W�\�~�N�� �W�|�U�]�V�W�H�Q�\�p�V�]�H�W�H�N�p�Q�W��
�P�&�N�|�G�����E�D�U�R�P�I�L�W�H�O�H�S�p�Q���N�p�V�]�t�W�H�W�W�•�N�����$���I�H�O�Y�p�W�H�O�H�N�������������I�H�E�U�X�i�U�M�i�E�D�Q��
�P�p�O�\�D�O�P�R�V�������� m2 �W�p�U�P�p�U�W�p�N�&�����������P2 �N�L�I�X�W�y�Y�D�O���H�O�O�i�W�R�W�W���W�|�U�]�V�y�O���H�J�\��
�I�•�O�N�p�M�p�E�H�Q���N�p�V�]�•�O�W�H�N���������V�i�U�J�D���P�D�J�\�D�U���W�\�~�N�U�y�O�����������W�\�~�N���p�V�������N�D�N�D�V������ 

�$���W�\�~�N�R�N���D���I�•�O�N�p�N�E�H�Q���N�H�U�•�O�Q�H�N���D�X�W�R�Q�y�P���P�H�J�I�L�J�\�H�O�p�V�U�H���H�J�\����
�D�� �I�D�O�R�Q�� �I�H�O�•�O�Q�p�]�H�W�E�H�Q�� �H�O�K�H�O�\�H�]�H�W�W�� �N�D�P�H�U�D�� �V�H�J�t�W�V�p�J�p�Y�H�O���� �&�p�O�� �D�]��
egyes madarak po�]�t�F�L�y�M�i�Q�D�N�� �p�V�� �P�R�]�J�i�V�P�L�Q�W�i�]�D�W�i�Q�D�N�� �p�U�]�p�N�H��
�O�p�V�H�����D���Y�L�V�H�O�N�H�G�p�V���H�O���U�H�M�H�O�]�p�V�p�Q�H�N�����p�V���D�]���D�J�U�H�V�V�]�t�Y���H�J�\�H�G�H�N���N�L��
�V�]�&�U�p�V�p�Q�H�N���p�U�G�H�N�p�E�H�Q�����$���S�R�]�t�F�L�y���p�V���P�R�]�J�i�V�P�L�Q�W�D���G�H�W�H�N�W�i�O�i�V���L�Q��
�W�H�O�O�L�J�H�Q�V�� �N�p�S�I�H�O�G�R�O�J�R�]�y�� �H�O�M�i�U�i�V�R�N�� �V�H�J�t�W�V�p�J�p�Y�H�O�� �W�|�U�W�p�Q�L�N�� �P�H�J����
�N�R�Q�Y�R�O�~�F�L�y�V�� �Q�H�X�U�i�O�L�V�� �K�i�O�y�N�U�D�� ���<�2�/�2�Y������ �5�H�V�1�H�W�� �D�U�F�K�L�W�H�N�W�~�U�D����
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�p�V�� �V�]�H�N�Y�H�Q�F�L�i�O�L�V�� �V�R�U�R�]�D�W�L�� �I�H�O�G�R�O�J�R�]�i�V�U�D�� ���/�6�7�0�� �O�i�Q�F�R�O�D�W���� �p�S�t�W��
�N�H�]�Y�H���� �$�� �U�H�I�H�U�H�Q�F�L�D�P�R�G�H�O�O�•�Q�N���� �D�� �&�K�L�F�N�7�U�D�F�N�� �U�H�Q�G�V�]�H�U���� �D�P�H�O�\��
�K�D�V�R�Q�O�y���D�U�F�K�L�W�H�N�W�~�U�i�Y�D�O���Y�D�O�y�V�t�W�M�D���P�H�J���D���I�H�O�D�G�D�W�R�W�����0�L�Y�H�O���Q�H�P���H�O��
�p�U�K�H�W�����V�S�H�F�L�I�L�N�X�V�D�Q���D���I�H�O�D�G�D�W�K�R�]���D�G�D�W�K�D�O�P�D�]�����t�J�\���D���P�H�J�O�p�Y�����P�D��
�G�D�U�D�N�D�W�� �i�E�U�i�]�R�O�y�� �Q�\�t�O�W�� �D�G�D�W�K�D�O�P�D�]�R�N�� �I�H�O�K�D�V�]�Q�i�O�i�V�D�� �P�H�O�O�H�W�W��
(Animal Kingdom, amerikai madarak halmaza - NABirds), sa-
�M�i�W���D�G�D�W�K�D�O�P�D�]���H�O�N�p�V�]�t�W�p�V�p�W���W�&�]�W�•�N���N�L���F�p�O�X�O�����$�]���D�G�D�W�K�D�O�P�D�]�R�Q���D��
�V�]�i�U�Q�\�D�V�R�N�� �N�D�P�H�U�D�N�p�S�H�Q�� �Y�D�O�y�� �K�H�O�\�]�H�W�p�W�� �p�V�� �N�L�Q�H�P�D�W�L�N�D�L�� �Y�i�]�i�W��
���~�Q�����V�N�H�O�H�W�R�Q�W�����L�V���D�Q�Q�R�W�i�O�W�X�N�����M�H�O�|�O�p�V�����D���P�R�]�J�i�V�P�L�Q�W�i�N���p�U�]�p�N�H�O�p��
�V�p�K�H�]���� �$�]�� �D�Q�Q�R�W�i�O�i�V�W�� �D�� �Q�\�t�O�W�� �I�R�U�U�i�V�N�y�G�~���� �V�]�D�E�D�G�R�Q�� �H�O�p�U�K�H�W����
�³�&�R�P�S�X�W�H�U���9�L�V�L�R�Q���$�Q�Q�R�W�D�W�L�R�Q���7�R�R�O�´�����&�9�$�7�����N�H�U�H�W�U�H�Q�G�V�]�H�U���V�H��
�J�t�W�V�p�J�p�Y�H�O���Y�p�J�H�]�W�•�N���H�O�����$�P�H�O�O�H�W�W�����K�R�J�\���Q�D�J�\���P�H�Q�Q�\�L�V�p�J�&���Q�\�H�U�V��
�I�H�O�Y�p�W�H�O�� �N�H�O�H�W�N�H�]�H�W�W���� �P�X�Q�N�i�Q�N�� �H�U�H�G�P�p�Q�\�H�N�p�S�S�H�Q�� �N�L�I�H�M�H�]�H�W�W�H�Q��
�W�\�~�N�R�N�U�D���N�R�Q�F�H�Q�W�U�i�O�y���D�Q�Q�R�W�i�O�W���D�G�D�W�K�D�O�P�D�]���N�p�V�]�•�O�W�����D�P�H�O�\���H�U�H�G��
�P�p�Q�\�H�V�V�p�J�p�W���D�]���D�U�F�K�L�W�H�N�W�~�U�i�Q�N���N�H�]�G�H�W�L���Y�H�U�]�L�y�M�i�Q�D�N���P�&�N�|�G�p�V�p��
�Y�H�O���E�L�]�R�Q�\�t�W�X�Q�N�����-�|�Y���E�H�Q�L���W�H�U�Y���D���G�H�W�H�N�W�i�O�i�V���p�V���H�O���U�H�M�H�O�]�p�V���H�U�H�G��
�P�p�Q�\�H�V�V�p�J�p�Q�H�N���M�D�Y�t�W�i�V�D�� 

Kulcsszavak���� �W�\�~�N���� �<�2�/�2���� �S�U�H�F�t�]�L�y�V�� �i�O�O�D�W�W�H�Q�\�p�V�]�W�p�V���� �P�p�O�\�W�D�Q�X�O�i�V����
�R�E�M�H�N�W�X�P�N�|�Y�H�W�p�V�����R�E�M�H�N�W�X�P�G�H�W�H�N�W�i�O�i�V�����P�H�V�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�D�����J�p�S�L��
�O�i�W�i�V  
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�8�$�9���È�/�7�$�/���*�<�%�-�7�g�7�7���1�'�9�,���e�6���7�$�/�$�-�6�=�(�1��
�=�2�5���$�'�$�7�2�.���.�g�=�g�7�7�,���g�6�6�=�(�)�h�*�*�e�6�(�. 

�6�]�D�E�y���$�Q�G�U�H�D1,2, �%�X�G�D�\�Q�p���%�y�G�L���(�U�L�N�D1,2,  
Ademola Blessing3, �.�X�Q���6�i�Q�G�R�U1,2, �7�D�P�i�V���-�i�Q�R�V1,2, 

Nagy Attila1,2 

1�'�H�E�U�H�F�H�Q�L���(�J�\�H�W�H�P�����0�H�]���J�D�]�G�D�V�i�J�����e�O�H�O�P�L�V�]�H�U�W�X�G�R�P�i�Q�\�L- �p�V���.�|�U��
�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���.�D�U�����9�t�]- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���,�Q�W�p�]�H�W�����9�t�]��
�W�X�G�R�P�i�Q�\�L���p�V���.�|�U�Q�\�H�]�H�W�L�Q�I�R�U�P�D�W�L�N�D�L���7�D�Q�V�]�p�N���������������'�H�E�U�H�F�H�Q�����%�|��
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2�9�t�]�W�X�G�R�P�i�Q�\�L���p�V���9�t�]�E�L�]�W�R�Q�V�i�J�L���1�H�P�]�H�W�L���/�D�E�R�U�D�W�y�U�L�X�P�����'�H�E�U�H�F�H�Q�L��

�(�J�\�H�W�H�P�����0�H�]���J�D�]�G�D�V�i�J�����e�O�H�O�P�L�V�]�H�U�W�X�G�R�P�i�Q�\�L- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O��
�N�R�G�i�V�L���.�D�U�����9�t�]- �p�V���.�|�U�Q�\�H�]�H�W�J�D�]�G�i�O�N�R�G�i�V�L���,�Q�W�p�]�H�W�����9�t�]�W�X�G�R�P�i�Q�\�L���p�V��

�.�|�U�Q�\�H�]�H�W�L�Q�I�R�U�P�D�W�L�N�D�L���7�D�Q�V�]�p�N 
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�$���S�L�O�y�W�D���Q�p�O�N�•�O�L���O�p�J�L���M�i�U�P�&�Y�H�N�����8�$�9�����I�H�M�O���G�p�V�H���p�V���D���K�D�V�]�Q�R�V���W�H�K�H�U�U�H�O��
�U�H�Q�G�H�O�N�H�]�����H�V�]�N�|�]�|�N���V�~�O�\�i�Q�D�N���F�V�|�N�N�H�Q�W�p�V�H���D���W�H�U�P�p�V�H�N���W�i�Y�p�U�]�p�N�H�O�p��
�V�p�W���W�H�V�]�L���O�H�K�H�W���Y�p�����(�]���D���W�H�F�K�Q�R�O�y�J�L�D���R�O�F�V�y�E�E�����L�G���W�D�N�D�U�p�N�R�V�D�E�E�����p�V���Q�D��
gy�R�E�E�� �I�H�O�E�R�Q�W�i�V�~�� �N�p�S�H�N�H�W�� �N�p�V�]�t�W�� �U�R�Q�F�V�R�O�i�V�P�H�Q�W�H�V�� �P�y�G�R�Q���� �$��
�G�U�y�Q�I�H�O�Y�p�W�H�O�H�N���P�i�V�L�N���I�R�Q�W�R�V���M�H�O�O�H�P�]���M�H�����K�R�J�\���N�p�S�H�V���D���W�H�U�P�p�V���U�H�Q�G��
�V�]�H�U�H�V�� �Q�\�R�P�R�Q�� �N�|�Y�H�W�p�V�p�U�H���� �$�� �G�U�y�Q�R�N�N�D�O�� �J�\�&�M�W�|�W�W�� �Q�\�H�U�V�� �D�G�D�W�R�N�D�W��
�H�O�H�P�]�p�V���F�p�O�M�i�E�y�O���P�R�G�H�O�O�H�N�E�H���O�H�K�H�W���L�Q�W�H�J�U�i�O�Q�L���p�V���W�R�Y�i�E�E�L���N�R�U�U�H�N�F�L�y�V��
�L�Q�W�p�]�N�H�G�p�V�H�N�H�W���O�H�K�H�W���O�p�W�U�H�K�R�]�Q�L���D���W�H�U�P�p�V�K�R�]�D�P���M�D�Y�t�W�i�V�D���p�U�G�H�N�p�E�H�Q����
�$���G�U�y�Q�R�N���N�p�S�H�V�H�N���D���W�D�O�D�M���i�O�O�D�S�R�W�i�Q�D�N���D���Y�L�]�V�J�i�O�D�W�i�U�D�����D�]���|�Q�W�|�]�p�V�E�H�Q����
�D���P�&�W�U�i�J�\�D���N�L�M�X�W�W�D�W�i�V�i�E�D�Q���p�V���D���Q�|�Y�p�Q�\�H�N���H�J�p�V�]�V�p�J�L���i�O�O�D�S�R�W�i�Q�D�N���Q�\�R��
�P�R�Q���N�|�Y�H�W�p�V�p�E�H�Q���Y�D�O�y���V�H�J�t�W�V�p�J�Q�\�~�M�W�i�V�E�D�Q�����$���Q�R�U�P�D�O�L�]�i�O�W���Y�H�J�H�W�i�F�L�y�V 
�L�Q�G�H�[�H�W�����1�'�9�,�����D���Q�|�Y�p�Q�\�]�H�W���]�|�O�G�H�V�V�p�J�p�Q�H�N���V�]�i�P�V�]�H�U�&�V�t�W�p�V�p�U�H���K�D�V�]��
�Q�i�O�W�X�N�����D���Q�|�Y�p�Q�\�]�H�W���V�&�U�&�V�p�J�p�E�H�Q���p�V���H�J�p�V�]�V�p�J�L���i�O�O�D�S�R�W�i�E�D�Q���E�H�N�|�Y�H�W��
�N�H�]�����Y�i�O�W�R�]�i�V�R�N���p�U�W�p�N�H�O�p�V�p�K�H�]�����$�P�L�N�R�U���D���N�|�]�H�O�L���L�Q�I�U�D�Y�|�U�|�V���I�p�Q�\���H�O�p�U�L��
�H�J�\�� �H�J�p�V�]�V�p�J�H�V�� �Q�|�Y�p�Q�\�� �O�H�Y�H�O�p�W�� �Y�L�V�V�]�D�Y�H�U���G�L�N�� �D�� �O�p�J�N�|�U�E�H���� �D�K�Rgy 
�F�V�|�N�N�H�Q�� �D�� �Q�|�Y�p�Q�\�E�H�Q�� �W�H�U�P�H�O�W�� �N�O�R�U�R�I�L�O�O�� �P�H�Q�Q�\�L�V�p�J�H���� �~�J�\�� �Y�H�U���G�L�N��
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�Y�L�V�V�]�D���N�H�Y�H�V�H�E�E���N�|�]�H�O�L���L�Q�I�U�D�Y�|�U�|�V���V�X�J�i�U�]�i�V�����(�]�i�O�W�D�O���D�]���H�U�H�G�P�p�Q�\���I�H�O��
�K�D�V�]�Q�i�O�K�D�W�y���O�H�V�]���D���Q�|�Y�p�Q�\���i�O�W�D�O�i�Q�R�V���H�J�p�V�]�V�p�J�L���i�O�O�D�S�R�W�i�Q�D�N���P�H�J�t�W�p�O�p��
�V�p�U�H�����$�]���p�U�W�p�N�H�N�H�W���D���W�p�U�N�p�S�p�Q�H�N���P�L�Q�G�H�Q���H�J�\�H�V���S�L�[�H�O�p�U�H���N�L�V�]�i�P�t�W�M�X�N����
�t�J�\���N�D�S�Q�D�N���H�J�\���L�Q�G�H�[�H�W���D��-�����p�V�������N�|�]�|�W�W�L���W�D�U�W�R�P�i�Q�\�E�D�Q�����$���Q�\�t�U�E�i�W�R�U�L��
�P�L�Q�W�D�W�H�U�•�O�H�W�H�Q�������P�L�Q�W�D�Y�p�W�H�O�L���S�R�Q�W�����$-�'�����N�H�U�•�O�W���N�L�M�H�O�|�O�p�V�U�H�����$���S�R�Q��
�W�R�N�E�D�Q���K�i�U�R�P���P�p�O�\�V�p�J�E�H�Q���W�D�O�D�M�Q�H�G�Y�H�V�V�p�J���p�V���W�D�O�D�M�K���P�p�U�V�p�N�O�H�W���P�p�U����
�V�]�R�Q�G�i�N�D�W���K�H�O�\�H�]�W�•�Q�N���N�L�����D�P�H�O�\�H�N���D�G�D�W�D�L�W���D���N�p�W�K�H�W�H�Q�W�H���W�|�U�W�p�Q�����P�L�Q��
�W�D�Y�p�W�H�O�H�N���p�V���P�p�U�p�V�H�N���V�R�U�i�Q���O�H�W�|�O�W�|�W�W�•�N�����$�]���|�Q�W�|�]�|�W�W���p�V���|�Q�W�|�]�H�W�O�H�Q���W�H��
�U�•�O�H�W���Y�H�J�H�W�i�F�L�y���P�R�Q�L�W�R�U�R�]�i�V�D���V�R�U�i�Q�������K�H�W�H�Q�W�H���8�$�9���W�i�Y�p�U�]�p�N�H�O�p�V�V�H�O��
�1�'�9�,���I�H�O�Y�p�W�H�O�H�N���N�p�V�]�t�W�p�V�H���W�|�U�W�p�Q�W�����$�]���|�Q�W�|�]�|�W�W���W�H�U�•�O�H�W���1�'�9�,���I�H�O�G�R�O��
�J�R�]�i�V�D���V�R�U�i�Q�����D���N�H�]�G�����N�p�S�H�N�Q�p�O�����F�V�D�N���D���W�H�U�•�O�H�W���H�O�V�����I�H�O�H���O�H�W�W���I�H�O�Y�p�W�H��
�O�H�]�Y�H�����D���Y�H�J�H�W�i�F�L�y���N�H�]�G�H�W�p�Q�����$�]���1�'�9�,���N�p�S�H�N���I�H�O�G�R�O�J�R�]�i�V�D���3�L�[���'���p�V��
�$�U�F�*�,�6�� �3�U�R�� �V�]�R�I�W�Y�H�U�E�H�Q�� �W�|�U�W�p�Q�W�H�N����Az ArcGIS Pro-ban 
�P�H�J�I�L�J�\�H�O�K�H�W���H�N���D���P�L�Q�L�P�X�P�����P�D�[�L�P�X�P�����i�W�O�D�J���p�V���V�]�y�U�i�V���p�U�W�p�N�H�N���D��
�Y�L�]�V�J�i�O�W�� �W�H�U�•�O�H�W�U�H���� �P�H�O�\�H�W�� �D�� �N�p�V���E�E�L�H�N�E�H�Q�� �H�J�\�� �=�R�Q�Dl statistics 
�D�O�J�R�U�L�W�P�X�V�V�D�O���S�R�Q�W�R�Q�N�p�Q�W���L�V���N�•�O�|�Q���p�U�W�p�N�H�O�p�V�U�H���N�H�U�•�O�W�H�N��  

�$���Y�L�]�V�J�i�O�W���W�H�U�•�O�H�W�H�Q���D���N�L�K�H�O�\�H�]�H�W�W���W�D�O�D�M�V�]�R�Q�G�i�N���H�V�H�W�p�E�H�Q���������F�P-es 
�P�p�O�\�V�p�J�E�H�Q�� �Q�D�J�\�R�E�E�� �K���P�p�U�V�p�N�O�H�W�� �L�Q�J�D�G�R�]�i�V�� �I�L�J�\�H�O�K�H�W���� �P�H�J���� �D�P�L��
�K�D�Q�J�V�~�O�\�R�]�]�D�� �D�� �I�H�O�V�]�t�Q�L�� �K���P�p�U�V�p�N�O�H�W�� �N�|�U�Q�\�H�]�H�W�L�� �I�H�O�W�p�W�H�O�H�N�U�H �Y�D�O�y��
�p�U�]�p�N�H�Q�\�V�p�J�p�W�����$���P�p�O�\�V�p�J���Q�|�Y�H�N�H�G�p�V�p�Y�H�O���D���K���P�p�U�V�p�N�O�H�W���I�R�N�R�]�D�W�R�V��
�F�V�|�N�N�H�Q�p�V�H�� �I�L�J�\�H�O�K�H�W���� �P�H�J���� �D�P�L�� �D�� �W�D�O�D�M�� �W�X�O�D�M�G�R�Q�V�i�J�D�L�Q�D�N�� �D��
�K���Y�L�V�V�]�D�W�D�U�W�i�V�U�D���p�V��-�O�H�D�G�i�V�U�D���J�\�D�N�R�U�R�O�W���K�D�W�i�V�i�W���P�X�W�D�W�M�D�� �$���F�V�D�S�D�G�p�N��
�Y�D�J�\�� �D�]�� �|�Q�W�|�]�p�V�L�� �H�V�H�P�p�Q�\�H�N���K�D�W�i�V�i�U�D�� �D�� �I�H�O�V�]�t�Q�� �N�|�]�H�O�p�E�H�Q���������� �Fm 
�P�p�O�\�V�p�J�E�H�Q���� �N�|�Y�H�W�N�H�]�H�W�H�V�H�Q�� �K�X�O�O�i�P�]�y�� �Q�H�G�Y�H�V�V�p�J�V�]�L�Q�W�H�N�� �M�H�O�H�Q�W�H�N��
�P�H�J���� �$�� �J�|�U�E�p�N�� �L�Q�J�D�G�R�]�i�V�D�� �I�R�N�R�]�D�W�R�V�D�Q�� �F�V�|�N�N�H�Q�� �D�� �P�p�O�\�V�p�J��
�Q�|�Y�H�N�H�G�p�V�p�Y�H�O���� �$�]�� �|�V�V�]�H�V�� �P�p�O�\�V�p�J�L�� �V�]�L�Q�W�H�Q�� �H�J�\�� �N�|�Y�H�W�N�H�]�H�W�H�V�H�E�E��
�O�L�Q�H�i�U�L�V�� �J�U�D�G�L�H�Q�V�W�� �P�X�W�D�W���� �D�P�L�� �D�� �W�D�O�D�M�E�D�Q�� �X�U�D�O�N�R�G�y�� �K�R�V�V�]�D�Q�� �W�D�U�W�y��
�D�V�]�i�O�\�R�V���N�|�U�•�O�P�p�Q�\�H�N�H�W���W�•�N�U�|�]�L�����(�]���D���P�H�J�I�L�J�\�H�O�p�V���|�V�V�]�K�D�Q�J�E�D�Q���Y�D�Q��
�D�]���X�J�\�D�Q�H�E�E�H�Q���D���]�y�Q�i�E�D�Q���H�J�\�L�G�H�M�&�O�H�J���P�H�J�I�L�J�\�H�O�W���D�O�D�F�V�R�Q�\���i�W�O�D�J�R�V��
NDVI-�p�U�W�p�N�H�N�N�H�O�� �$�]���D�G�D�W�R�N���D�]�W���P�X�W�D�W�M�i�N�����K�R�J�\���D�]���|�Q�W�|�]�|�W�W���W�H�U�•�O�H�W��
�i�O�W�D�O�i�E�D�Q �P�D�J�D�V�D�E�E�� �i�W�O�D�J�R�V�� �1�'�9�,-�p�U�W�p�N�H�N�H�W�� �P�X�W�D�W���� �P�L�Q�W�� �D�]��
�|�Q�W�|�]�H�W�O�H�Q�� �W�H�U�•�O�H�W���� �D�P�H�O�\�� �O�p�Q�\�H�J�H�V�H�Q�� �D�O�D�F�V�R�Q�\�D�E�E�� �p�U�W�p�N�H�N�H�W��
mutat.  
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�S�i�U���p�Y�W�L�]�H�G�E�H�Q�����D�P�H�O�\���P�p�O�W�i�Q���Q�H�Y�H�]�K�H�W�����D���K�D�U�P�D�G�L�N���L�S�D�U�L���I�R�U�U�D��
�G�D�O�R�P���Y�t�Y�P�i�Q�\�i�Q�D�N���p�V���H�]�H�Q���D�]���D�O�D�S�R�Q���N�|�V�]�|�Q�W�K�H�W�M�•�N���D���Q�H�J�\�H��
�G�L�N�� �L�S�D�U�L���I�R�U�U�D�G�D�O�R�P�� �H�O�M�|�Y�H�W�H�O�p�W���� �$�� �I�H�Q�W�L�� �H�O�Y�H�Q�� �P�&�N�|�G���� �H�V�]�N�|��
�]�|�N�Q�H�N���D���P�L�Q�G�H�Q�Q�D�S�L���p�O�H�W�E�H�Q���P�H�J�Y�D�O�y�V�X�O�y���I�H�O�K�D�V�]�Q�i�O�i�V�L���O�H�K�H�W����
�V�p�J�H�L�� �X�J�\�D�Q�F�V�D�N�� �Y�p�J�W�H�O�H�Q�•�O�� �N�L�V�]�p�O�H�V�H�G�W�H�N���� �,�O�\�H�Q�� �H�V�]�N�|�]�|�N�� �N�|��
�]�|�W�W���W�D�U�W�M�X�N���V�]�i�P�R�Q���D���G�U�y�Q�R�N�D�W���L�V�����$���P�D�L���G�L�J�L�W�D�O�L�]�i�O�W���Y�L�O�i�J�X�Q�N��
�E�D�Q�����D�P�L�N�R�U���P�H�J�K�D�O�O�M�X�N���D���G�U�y�Q���N�L�I�H�M�H�]�p�V�W�� hirtelen rengeteg do-
�O�R�J���M�X�W�K�D�W���H�V�]�•�Q�N�E�H���U�y�O�D�����K�L�V�]�H�Q���H�]�H�N�Q�H�N���D�]���H�V�]�N�|�]�|�N�Q�H�N���D���I�H�O��
�K�D�V�]�Q�i�O�i�V�L���W�H�U�•�O�H�W�H���P�i�U���P�R�V�W���L�V���M�H�O�H�Q�W���V�����p�V���D���W�H�F�K�Q�R�O�y�J�L�D�L���I�H�M�O����
�G�p�V�����D���U�R�E�R�W�L�]�i�F�L�y�����Y�D�O�D�P�L�Q�W���D���P�H�V�W�H�U�V�p�J�H�V���L�Q�W�H�O�O�L�J�H�Q�F�L�D���N�L�V�]�p�O�H��
�V�H�G�p�V�H�� �U�p�Y�p�Q�� �H�]�� �F�V�D�N�� �E���Y�•�O�Q�L�� �I�R�J�� �D�� �N�p�V���E�E�L�H�N�E�H�Q���� �$�� �K�i�E�R�U�~�V��
�W�|�U�W�p�Q�p�V�H�N���R�N�i�Q���Y�H�V�]�p�O�\�H�V���I�H�J�\�Y�H�U�H�N�U�H���J�R�Q�G�R�O�K�D�W�X�Q�N�����$�]���p�S�t�W����
�L�S�D�U�E�D�Q���L�S�D�U�L���G�U�y�Q�R�N�D�W���Y�H�V�]�Q�H�N���L�J�p�Q�\�E�H���D�]���p�S�t�W�N�H�]�p�V�H�N���I�H�O�•�J�\�H��
�O�H�W�p�E�H�Q���� �$�� �U�H�Q�G�Y�p�G�H�O�P�L�� �V�]�H�U�Y�H�N�� �G�U�y�Q�R�N�D�W�� �K�D�V�]�Q�i�O�Q�D�N�� �D�� �U�H�Q�G��
�I�H�Q�Q�W�D�U�W�i�V�L���� �K�D�W�i�U�H�O�O�H�Q���U�]�p�V�L�� �I�H�O�D�G�D�W�R�N�� �V�R�U�i�Q���� �D�]�� �p�O�H�W�P�H�Q�W�p�V�V�H�O��
�I�R�J�O�D�O�N�R�]�y�� �W�H�V�W�•�O�H�W�H�N�Q�H�N�� �N�X�W�D�W�i�V�L���� �P�H�Q�W�p�V�L�� �I�H�O�D�G�D�W�R�N�E�D�Q�� �V�H�J�t�W��
�K�H�W�Q�H�N�����$���O�R�J�L�V�]�W�L�N�D���W�H�U�•�O�H�W�p�Q���N�L�H�P�H�O�H�Q�G�����W�p�U�K�y�G�t�W�i�V�D���Y�i�U�K�D�W�y����
�D���P�R�]�J�y�N�p�S�H�V���I�L�O�P���p�V���I�R�W�y�L�S�D�U�E�D�Q���P�i�U���Q�p�O�N�•�O�|�]�K�H�W�H�W�O�H�Q���N�H�O�O�p�N����
�0�L�Q�G�H�]�H�N�� �P�H�O�O�H�W�W���N�•�O�|�Q�|�V�H�Q���D�]�� �D�J�U�i�U�L�X�P�� �W�H�U�•�O�H�W�p�W���L�V���P�H�J�� �N�H�O�O��
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�H�P�O�t�W�H�Q�•�Q�N�����D�K�R�O���D���;�;�,�����V�]�i�]�D�G�E�D���O�p�S�Y�H���D���S�U�H�F�t�]�L�y�V���J�D�]�G�i�O�N�R�G�i�V��
�W�p�U�K�y�G�t�W�i�V�D���Q�\�R�P�i�Q���V�]�i�P�W�D�O�D�Q���K�H�O�\�H�Q���P�H�J�M�H�O�H�Q�W���P�i�U���Q�D�S�M�D�L�Q�N��
�E�D�Q���L�V�����L�G�H�p�U�W�Y�H���D���P�H�]���J�D�]�G�D�V�i�J�L���I�|�O�G�W�H�U�•�O�H�W�H�N���I�H�O�W�p�U�N�p�S�H�]�p�V�p�W����
�K�D�W�i�U�D�L�Q�D�N�� �H�O�Y�i�O�D�V�]�W�i�V�i�W���� �W�R�Y�i�E�E�i�� �D�� �Q�|�Y�p�Q�\�� �p�V�� �W�H�U�P�p�Q�\�i�O�O�D�S�R�W��
�P�H�J�K�D�W�i�U�R�]�i�V�i�W���� �N�i�U�I�H�O�P�p�U�p�V�W���� �W���V�]�i�P�O�i�O�i�V�W�� �p�V�� �R�O�\�D�Q�� �p�O�H�W�W�D�Q�L��
�Y�L�]�V�J�i�O�D�W�R�N�D�W���� �D�P�H�O�\�H�N�� �O�p�Q�\�H�J�H�V�H�N�� �D�� �P�H�J�I�H�O�H�O����
�W�i�S�D�Q�\�D�J�J�D�]�G�i�O�N�R�G�i�V���p�V���D���Q�|�Y�p�Q�\�Y�p�G�H�O�P�L���p�V���i�S�R�O�i�V�L���I�H�O�D�G�D�W�R�N��
�H�O�O�i�W�i�V�i�Q�D�N���V�L�N�H�U�H�V�V�p�J�H���p�U�G�H�N�p�E�H�Q�� 

�$�� �S�L�O�y�W�D�� �Q�p�O�N�•�O�L�� �O�p�J�L�M�i�U�P�&�Y�H�N�� �D�� �N�|�]�H�O�M�|�Y���E�H�Q�� �D�O�D�S�Y�H�W���H�Q��
�I�R�J�M�i�N���P�H�J�Y�i�O�W�R�]�W�D�W�Q�L���D���P�H�]���J�D�]�G�D�V�i�J�L���W�H�U�P�H�O�p�V���P�H�Q�H�W�p�W�����)�H�O��
�K�D�V�]�Q�i�O�i�V�X�N�N�D�O���N�•�O�|�Q�|�V�H�Q���Q�D�J�\���I�H�O�E�R�Q�W�i�V�~���p�V���U�p�V�]�O�H�W�H�V�V�p�J�&���I�H�O��
�Y�p�W�H�O�H�N���N�p�V�]�t�W�K�H�W���N���D���Q�|�Y�p�Q�\�H�N�U���O�����P�D�M�G���H�]�H�N���D�O�D�S�M�i�Q���P�H�J���O�H�K�H�W��
�K�D�W�i�U�R�]�Q�L�����K�R�J�\���Y�D�Q-�H���V�]�•�N�V�p�J���E�i�U�P�L�O�\�H�Q���K�D�W�y- �Y�D�J�\���W�H�U�P�p�V�Q�|��
�Y�H�O�����D�Q�\�D�J���N�L�M�X�W�W�D�W�i�V�i�U�D���p�V���K�D���L�J�H�Q�����D�N�N�R�U���W�|�N�p�O�H�W�H�V���S�R�Q�W�R�V�V�i�J��
�J�D�O���P�H�J���O�H�K�H�W���K�D�W�i�U�R�]�Q�L�����K�R�J�\���K�R�Y�D�����(�]�W���N�|�Y�H�W���H�Q���P�D�J�D���D���Q�|��
�Y�p�Q�\�Y�p�G�H�O�P�L�����Q�|�Y�p�Q�\�i�S�R�O�i�V�L���P�&�Y�H�O�H�W���W�D�S�R�V�i�V�L���N�i�U���Q�p�O�N�•�O���H�O�Y�p��
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�$�]���H�O���D�G�i�V���H�O�V���G�O�H�J�H�V�H�Q���D���G�U�y�Q�R�N���P�H�]���J�D�]�G�D�V�i�J�L���I�H�O�K�D�V�]�Q�i��
�O�i�V�i�W�����D�]�R�Q���E�H�O�•�O �L�V���D���Q�|�Y�p�Q�\�Y�p�G�H�O�P�L���I�H�O�D�G�D�W�R�N�E�D�Q���E�H�W�|�O�W�|�W�W�����L�O��
�O�H�W�Y�H�� �E�H�W�|�O�W�H�Q�G���� �I�X�Q�N�F�L�y�L�W�� �p�V�� �D�Q�Q�D�N�� �M�R�J�L�� �V�]�D�E�i�O�\�R�]�i�V�i�W�� �Y�H�V�]�L��
�J�y�U�F�V�����D�O�i�����(�O�V���G�O�H�J�H�V�H�Q���E�H�W�H�N�L�Q�W�p�V�W���Q�\�~�M�W�R�N���D���G�U�y�Q�R�N�N�D�O���N�D�S��
�F�V�R�O�D�W�R�V���I�R�J�D�O�P�L���D�O�D�S�Y�H�W�p�V�H�N�E�H�����(�]�W���N�|�Y�H�W���H�Q���U�|�Y�L�G���N�U�R�Q�R�O�R�J�L��
�N�X�V�� �I�H�M�O���G�p�V�W�|�U�W�p�Q�H�W�•�N�U�H���� �L�O�O�H�W�Y�H�� �F�V�R�S�R�U�W�R�V�t�W�i�V�X�N�U�D�� �I�R�J�R�N�� �N�L��
�W�p�U�Q�L�����0�D�M�G���U�i�W�p�U�H�N���D���P�X�Q�N�D���O�p�Q�\�H�J�L���U�p�V�]�p�U�H�����D�P�H�O�\���D���K�D�W�i�O�\�R�V��
�Q�H�P�]�H�W�L���p�V���X�Q�L�y�V���M�R�J�L���V�]�D�E�i�O�\�R�]�i�V�W���P�X�W�D�W�M�D���E�H�����9�p�J�•�O���E�H�S�L�O�O�D�Q��
�W�i�V�W���Q�\�~�M�W�R�N���D���J�\�D�N�R�U�O�D�W�E�D�Q���P�H�J�W�|�U�W�p�Q�W���W�p�Q�\�i�O�O�i�V�R�N�U�D�����D�P�H�O�\�H�N��
�M�R�J�L���S�H�U�S�D�W�Y�D�U�W���R�N�R�]�W�D�N�����p�V���H�]���D�]���L�O�\�H�Q���H�V�]�N�|�]�W���K�D�V�]�Q�i�O�y���S�L�O�y�W�i�N��
�V�]�i�P�i�U�D�� �I�L�J�\�H�O�P�H�]�W�H�W���� �N�H�O�O���� �K�R�J�\�� �O�H�J�\�H�Q���� �(�Q�Q�H�N�� �R�N�i�Q�� �W�H�K�i�W�� �D��
�M�R�J�K�p�]�D�J���Q�p�O�N�•�O�L���V�]�D�E�i�O�\�R�]�i�V���p�V���D�Q�Q�D�N���S�U�H�F�t�]���E�H�W�D�U�W�i�V�D���P�L�Q�G�H�Q��
�W�H�N�L�Q�W�H�W�E�H�Q���I�R�Q�W�R�V���p�V���Q�p�O�N�•�O�|�]�K�H�W�H�W�O�H�Q�� 

�$���G�U�y�Q�R�N���D���M�|�Y�����E�D�M�Q�R�N�D�L���O�H�K�H�W�Q�H�N�����F�V�D�N���D���P�H�J�I�H�O�H�O�����I�H�O�K�D�V�]��
�Q�i�O�i�V�L�� �W�H�U�•�O�H�W�H�W�� �p�V�� �P�y�G�V�]�H�U�W�� �N�H�O�O�� �K�H�O�\�H�V�H�Q�� �P�H�J�Y�i�O�D�V�]�W�D�Q�X�Q�N����
�+�R�J�\���P�L�W���K�R�]���D���K�R�O�Q�D�S���p�V���D���W�H�F�K�Q�R�O�y�J�L�D�L���I�H�M�O���G�p�V���P�L�W���W�D�U�W�R�J�D�W�����D��
�M�|�Y�����]�H�Q�p�M�H�����$�]�W���L�V���H�O�N�p�S�]�H�O�K�H�W���Q�H�N���W�D�U�W�R�P�����K�R�J�\���H�]�H�N���D�]���H�V�]��
�N�|�]�|�N���± �D�� �P�H�V�W�H�U�V�p�J�H�V�� �L�Q�W�H�O�O�L�J�H�Q�F�L�D�� �p�V�� �D�� �G�L�J�L�W�D�O�L�]�i�F�L�y�� �U�p�Y�p�Q��- 
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�V�]�H�U�H�S�H�O�W�����I�D�M�W�i�Q�N�p�Q�W���������L�V�P�p�W�O�p�V�V�H�O�����$���Y�H�W�p�V�W���N�|�Y�H�W�������������Q�D�S�R�Q��
�E�H�W�D�N�D�U�t�W�R�W�W���]�|�O�G���E�L�R�P�D�V�V�]�i�W���O�L�R�I�L�O�L�]�i�O�W�X�N�����S�R�U�t�W�R�W�W�X�N�����P�D�M�G���P�H�J��
�K�D�W�i�U�R�]�W�X�N�� �D�]�� �|�V�V�]�H�V�� �I�H�Q�R�O-, flavonoid-, fotoszintetikus pig-
ment, v�D�O�D�P�L�Q�W���P�L�N�U�R���p�V���P�D�N�U�R�H�O�H�P���W�D�U�W�D�O�P�i�W�����$�]���|�V�V�]�H�K�D�V�R�Q��
�O�t�W�y�� �Y�L�]�V�J�i�O�D�W�R�N�K�R�]�� �K�D�V�]�Q�i�O�W�� �I�H�K�p�U�M�H�G�~�V�� �P�D�J�Y�D�N�E�y�O�� �V�]�L�W�D�D�Q�D�O�t��
�]�L�V�V�H�O���i�O�O�t�W�R�W�W�X�N���H�O�����D�����������—�P���D�O�D�W�W�L���V�]�H�P�F�V�H�P�p�U�H�W�&���O�L�V�]�W�I�U�D�N�F�L�y�W����
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�V�i�K�R�]���D��Lactiplantibacillus plantarum �I�D�M�W���K�D�V�]�Q�i�O�W�X�N�����$���V�W�D�W�L�V�]��
�W�L�N�D�L�� �H�O�H�P�]�p�V�� �V�R�U�i�Q�� �N�p�W�P�L�Q�W�i�V�� �W-�S�U�y�E�i�W�� �D�O�N�D�O�P�D�]�W�X�Q�N�� �,�%�0��
�6�3�6�6�������V�H�J�t�W�V�p�J�p�Y�H�O�����,�%�0���&�R�U�S�����$�U�P�R�Q�N�����1�<�����8�6�$������ 
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�N�H�W���V�L�N�H�U�•�O�W���I�H�O�W�i�U�Q�X�Q�N���D���F�V�L�F�V�H�U�L�E�R�U�V�y���p�V���K�D�M�G�L�Q�D���]�|�O�G���E�L�R�P�D�V�]��
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�I�H�Q�R�O�W�D�U�W�D�O�R�P�P�D�O�� ���������������� �—�J�� �*�$�(���J������ �V�]�L�J�Q�L�I�L�N�i�Q�V�D�Q�� �P�H�J�K�D��
�O�D�G�Y�D���D���K�D�M�G�L�Q�D���P�D�J�M�i�Q�D�N���p�U�W�p�N�p�W�����������������—�J���*�$�(���J�������6�]�L�Q�W�p�Q���D��
h�D�M�G�L�Q�D���]�|�O�G���O�L�V�]�W�M�H���E�L�]�R�Q�\�X�O�W���D���O�H�J�J�D�]�G�D�J�D�E�E���I�O�D�Y�R�Q�R�L�G���I�R�U�U�i�V��
�Q�D�N���D���Y�L�]�V�J�i�O�W���D�Q�\�D�J�R�N���N�|�]�|�W�W������������������g rutin eq/g). Legmaga-
�V�D�E�E�� �I�H�K�p�U�M�H�W�D�U�W�D�O�P�D�W�� �D�� �F�V�L�F�V�H�U�L�E�R�U�V�y�O�L�V�]�W�� �H�V�H�W�p�Q�� �W�D�S�D�V�]�W�D�O�W�X�N��
���������������P�J���J�������$���I�U�D�N�F�L�y�N���N�|�]�|�W�W�L���N�•�O�|�Q�E�V�p�J�H�N���H�O�H�P�]�p�V�H���D�O�D�S�M�i�Q��
�P�H�J�i�O�O�D�S�t�W�R�W�W�X�N���� �K�R�J�\�� �F�V�L�F�V�H�U�L�E�R�U�V�y�� �p�V�� �K�D�M�G�L�Q�D�� �H�V�H�W�p�E�H�Q�� �L�V�� �D��
�]�|�O�G�O�L�V�]�W���Q�D�J�\�R�E�E���i�V�Y�i�Q�\�L�D�Q�\�D�J���W�D�U�W�D�O�R�P�P�D�O���Y�R�O�W���M�H�O�O�H�P�H�]�K�H�W������
�P�L�Q�W���D���P�D�J�E�y�O���H�O���i�O�O�t�W�R�W�W���O�L�V�]�W�H�N�����0�L�Q�G�H�J�\�L�N���D�G�D�O�p�N���Q�|�Y�H�O�W�H���D��L. 
plantarum �p�O���� �F�V�t�U�D�� �V�]�i�P�i�W�� �D�]�� �D�G�D�O�p�N�D�Q�\�D�J�R�W�� �Q�H�P�� �W�D�U�W�D�O�P�D�]�y��
�W�H�Q�\�p�V�]�H�W�H�N�K�H�]���N�p�S�H�V�W�����$���O�H�J�Q�D�J�\�R�E�E���P�p�U�W�p�N�&���Q�|�Y�H�N�H�G�p�V�W���D���F�V�L��
�F�V�H�U�L�E�R�U�V�y���]�|�O�G���O�L�V�]�W���H�V�H�W�p�E�H�Q���W�D�S�D�V�]�W�D�O�W�X�N�������������������$���K�D�M�G�L�Q�D���p�V��
�F�V�L�F�V�H�U�L�E�R�U�V�y���]�|�O�G���O�L�V�]�W�H�N���Q�|�Y�H�O�����K�D�W�i�V�D���P�H�J�K�D�O�D�G�W�D���D���P�D�J���H�V�H��
�W�p�E�H�Q���W�D�S�D�V�]�W�D�O�W���p�U�W�p�N�H�N�H�W��  

�(�U�H�G�P�p�Q�\�H�L�Q�N���V�]�H�U�L�Q�W���D���]�i�U�W���Q�|�Y�p�Q�\�Q�H�Y�H�O�p�V�L���W�p�U�E���O���V�]�i�U�P�D�]�y��
h�i�Q�W�R�O�W���P�D�J�Y�D�N�E�y�O���p�V���O�H�Y�H�O�H�N�E���O���H�O���i�O�O�t�W�R�W�W���O�L�V�]�W�H�N���N�L�Y�i�O�y���Q�\�H�U�V��
�D�Q�\�D�J�D�L���O�H�K�H�W�Q�H�N���D���P�D�J�D�V���E�L�R�O�y�J�L�D�L���p�U�W�p�N�&���I�X�Q�N�F�L�R�Q�i�O�L�V���p�O�H�O�P�L��
szereknek. 

Kulcsszavak�����K�D�M�G�L�Q�D�����F�V�L�F�V�H�U�L�E�R�U�V�y�����W�i�S�O�i�O�N�R�]�i�V�W�X�G�R�P�i�Q�\�����E�L�R�P�D�V�]��
sza, flavonoid  
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CROP PRODUCTION AND CLIMATE CHANGE  

�0�i�U�W�R�Q �-�R�O�i�Q�N�D�L 

MATE, professor emeritus  
jolankai.marton@uni-mate.hu  

Katalin M. Kassai1�����7�D�P�i�V���1�p�P�H�W�K�‚ 
1MATE, associate professor  

kassai.maria.katalin@uni-mate.hu  

Global climate change is a major challenge for agriculture nowadays 
by the impact of that on our life including warming processes and 
increased frequency of weather extremities. In Central Europe there 
was a 1 oC temperature increment during the past one and half cen-
tury. The reasons of that are not fully cleared yet, whether it has been 
induced by natural cycles of global history or the contribution of an-
thropogenic activities, but regardless to the reasons we are exposed 
to a global warming process.   Crop production plays a key role in 
both fields of climate change and mitigation. Concerning the latter 
the global radiation delivers some 1500 MJ energy to each sqm of 
Hungary. Crop site conditions determine mostly the success of crop-
�S�L�Q�J���D�F�W�L�Y�L�W�L�H�V�����)�U�R�P���D�P�R�Q�J���D�O�O���S�R�V�V�L�E�O�H���I�D�F�W�R�U�V���Ä�V�R�L�O-climatic con-
�G�L�W�L�R�Q�V�´���D�U�H���E�H�O�L�H�Y�H�G���W�R���E�H���W�K�H���P�R�V�W���L�Q�I�O�X�H�Q�F�L�Q�J���R�Q�Hs, however most 
of them are out of the scope of regulation having less chance for their 
alteration. The most influential ones are the target of cropping sys-
tem, the plant species and varieties of that, the management system, 
and ultimately the economy of that activity. All these are the com-
ponents of adaptation. Climate change may have positive and nega-
tive impact on the conditions of plant growth and development. 
MATE researchers within the framework of HAS were involved in 
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climate change research in favour of exploring and determining cli-
mate change impacts on crop production. The present lecture is in-
tended to introduce some examples of that. 

Keywords: Climate change, crop production, adaptation  
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�$�� �W�D�U�W�D�P�N�t�V�p�U�O�H�W�H�N�� �I�R�Q�W�R�V�� �L�Q�I�R�U�P�i�F�L�y�N�D�W�� �Q�\�~�M�W�D�Q�D�N�� �D�K�K�R�]���� �K�R�J�\�� �D��
�W�D�O�D�M�W�H�U�P�p�N�H�Q�\�V�p�J�H�W�� �p�V�� �D�� �W�H�U�P���K�H�O�\�� �S�U�R�G�X�N�W�L�Y�L�W�i�V�i�W�� �E�H�I�R�O�\�i�V�R�O�y��
�W�p�Q�\�H�]���N�H�W�� �E�L�]�W�R�Q�V�i�J�J�D�O�� �P�H�J�K�D�W�i�U�R�]�]�X�N�� �D�� �I�H�Q�Q�W�D�U�W�K�D�W�y�� �P�H�]���J�D�]��
�G�D�V�i�J�L���W�H�U�P�H�O�p�V�K�H�]�����$���O�H�J�W�|�E�E���H�V�H�W�E�H�Q���D���K�D�W�i�V�R�N���p�V���N�|�O�F�V�|�Q�K�D�W�i�V�R�N��
�F�V�D�N���K�R�V�V�]�~���W�i�Y�~���D�G�D�W�V�R�U�R�N�E�y�O���p�U�W�H�O�P�H�]�K�H�W���H�N���N�•�O�|�Q�|�V�H�Q���D�N�N�R�U�����K�D��
�N�•�O�|�Q�E�|�]���� �W�D�O�D�M�W�t�S�X�V�R�N�D�W�� �p�V�� �N�O�L�P�D�W�L�N�X�V�� �I�H�O�W�p�W�H�O�H�N�H�W�� �K�D�V�R�Q�O�t�W�X�Q�N��
�|�V�V�]�H���� �(�]�H�N�� �D�]�� �L�Q�I�R�U�P�i�F�L�y�N�� �p�U�W�p�N�H�V�H�N�� �D�� �J�D�]�G�i�O�N�R�G�y�N���� �V�]�D�N�W�D��
�Q�i�F�V�D�G�y�N���� �G�|�Q�W�p�V�K�R�]�y�N�� �p�V�� �D�� �N�X�W�D�W�y�N�� �V�]�i�P�i�U�D�� �P�L�Q�G�� �O�R�N�i�O�L�V���� �P�L�Q�G��
�S�H�G�L�J���V�]�p�O�H�V�H�E�E���p�V���i�O�W�D�O�i�Q�R�V�D�E�E���Y�R�Q�D�W�N�R�]�i�V�R�N�E�D�Q���H�J�\�D�U�i�Q�W�����$���W�D�U��
�W�D�P�N�t�V�p�U�O�H�W�H�N�� ���~�M�D�E�E�D�Q�� �D�J�U�R�|�N�R�V�]�L�V�]�W�p�P�D�� �W�D�U�W�D�P�N�t�V�p�U�O�H�W�H�N���� �~�J�\��
�G�H�I�L�Q�L�i�O�K�D�W�y�D�N�����P�L�Q�W���Q�D�J�\�P�p�U�H�W�&�����W�|�E�E���P�L�Q�W���������p�Y�H�V���V�]�i�Q�W�y�I�|�O�G�L���N�t��
�V�p�U�O�H�W�H�N���� �D�P�H�O�\�H�N�E�H�Q�� �W�D�Q�X�O�P�i�Q�\�R�]�]�X�N�� �D�� �Q�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V�L��
�W�p�Q�\�H�]���N�H�W���� �D�� �W�i�S�H�O�H�P�� �F�L�N�O�X�V�R�N�D�W�� �p�V�� �D�� �P�H�]���J�D�]�G�D�V�i�J�� �N�|�U�Q�\�H�]�H�W�L��
�K�D�W�i�V�D�L�W�����$���W�D�U�W�D�P�N�t�V�p�U�O�H�W�H�N���N�|�]�|�V���M�H�O�O�H�P�]���M�H�����K�R�J�\���X�J�\�D�Q�D�]�R�N�D�W���D��
�N�H�]�H�O�p�V�H�N�H�W���X�J�\�D�Q�D�]�R�N�R�Q���D���S�D�U�F�H�O�O�i�N�R�Q���i�O�O�t�W�M�X�N���E�H���P�L�Q�G�H�Q���p�Y�E�H�Q�����D��
�N�H�]�H�O�p�V�H�N���L�G���E�H�Q�L�����X�Q�����7�D�U�W�D�P�K�D�W�i�V�i�Q�D�N���W�D�Q�X�O�P�i�Q�\�R�]�i�V�D���F�p�O�M�i�E�y�O�����$��
�W�D�U�W�D�P�N�t�V�p�U�O�H�W�H�N�� �L�G���W�D�U�W�D�P�D�� �I�•�J�J�� �D�� �N�X�W�D�W�i�V�� �F�p�O�M�i�W�y�O�� �p�V�� �Y�i�O�W�R�]�L�N��
�Q�p�K�i�Q�\���p�Y�W�L�]�H�G�W���O���H�J�p�V�]�H�Q���D�N�i�U���W�|�E�E���P�L�Q�W�����������p�Y�L�J�����$���W�D�U�W�D�P�N�t�V�p�U��
�O�H�W�H�N���O�H�J�O�p�Q�\�H�J�H�V�H�E�E���N�|�]�|�V���W�X�O�D�M�G�R�Q�V�i�J�D�����D�P�H�O�\���H�O�N�•�O�|�Q�t�W�L���D�]���|�V�V�]�H�V��
�W�|�E�E�L�� �N�t�V�p�U�O�H�W�W���O�� �D�]���� �K�R�J�\�� �D�� �N�t�V�p�U�O�H�W�L�� �N�H�]�H�O�p�V�H�N�� �K�D�W�i�V�i�W�� �Y�i�O�W�R�]�D�W�O�D�Q��
�P�H�J�I�L�J�\�H�O�p�V�L���H�J�\�V�p�J�H�N�H�Q�����W�|�E�E���H�J�\�P�i�V�W���N�|�Y�H�W�����L�G���S�R�Q�W�E�D�Q���I�L�J�\�H�O��
�M�•�N���P�H�J�����Y�L�]�V�J�i�O�Y�D���D���N�H�]�H�O�p�V�N�•�O�|�Q�E�V�p�J�H�N�H�W���D�]���H�J�\�P�i�V�W���N�|�Y�H�W�����N�p�W��
�P�H�J�I�L�J�\�H�O�p�V�L�� �L�G���S�R�Q�W�� �N�|�]�|�W�W�L���V�]�D�N�D�V�]�E�D�Q�� �p�V�� �D�� �N�H�W�W���Q�p�O�� �W�|�E�E�� �P�H�J��
�I�L�J�\�H�O�p�V�L���L�G���S�R�Q�W���N�|�]�|�W�W�L���V�]�D�N�D�V�]���|�V�V�]�H�V�V�p�J�p�E�H�Q�� 

Az ISDV/IOSDV �W�D�U�W�D�P�N�t�V�p�U�O�H�W�H�N���H�O�V�����E�H�W�D�N�D�U�t�W�p�V�L���p�Y�H����������
�L�O�O���� ������ �p�Y�Y�H�O�� �H�]�H�O���W�W�� �Y�R�O�W���� �.�H�]�H�O�p�V�H�L�� �D�� �Q�|�Y�H�N�Y���� �D�G�D�J�~�� �1��
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�P�&�W�U�i�J�\�i�]�i�V���p�V���D���N�•�O�|�Q�E�|�]�����V�]�H�U�Y�H�V�W�U�i�J�\�D���N�L�H�J�p�V�]�t�W�p�V�H�N�����L�V�W�i�O��
�O�y�W�U�i�J�\�D���� �V�]�i�U�P�D�U�D�G�Y�i�Q�\���� �V�]�i�U�P�D�U�D�G�Y�i�Q�\���]�|�O�G�W�U�i�J�\�D����
�K�D�W�i�V�i�Q�D�N�� �Y�L�]�V�J�i�O�D�W�i�U�D�� �D�G�W�D�N�� �O�H�K�H�W���V�p�J�H�W�� �N�•�O�|�Q�E�|�]���� �p�Y�M�i�U�D��
�W�R�N�E�D�Q�� �J�D�E�R���� �$�� �K�R�V�V�]�~�� �W�i�Y�~�� �D�G�D�W�V�R�U�R�N�� �D�O�D�S�M�i�Q�� �p�U�W�p�N�H�O�p�V�H�N�H�W��
�Y�p�J�H�]�W�•�Q�N���D���I�����p�V���P�H�O�O�p�N�W�H�U�P�p�V�H�N�U�H�����Y�D�O�D�P�L�Q�W���D���W�D�O�D�M�U�D���J�\�D�N�R��
�U�R�O�W�� �K�D�W�i�V�� �Y�R�Q�D�W�N�R�]�i�V�i�E�D�Q���� �-�H�O�H�Q�� �H�O���D�G�i�V�E�D�Q�� �H�]�H�N�� �I���E�E�� �H�U�H�G��
�P�p�Q�\�H�L�W���P�X�W�D�W�M�X�N���E�H�� 

Kulcsszavak: IOSDV, organic manure, fertilization, residue manage-
ment, soil fertility  
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�9�i�U�R�V�L���]�|�O�G�I�H�O�•�O�H�W�H�N���N�L�D�O�D�N�t�W�i�V�i�U�D���I���O�H�J���L�G�H�J�H�Q�K�R�Q�R�V���I�&�I�D�M�R�N�D�W���D�O�N�D�O��
�P�D�]�Q�D�N�����(�Q�Q�H�N���D�]���D���Y�H�V�]�p�O�\�H�����K�R�J�\���H�]�H�N���D���I�&�I�D�M�R�N���N�L�V�]�D�E�D�G�X�O�Q�D�N���D��
�W�H�U�P�p�V�]�H�W�E�H���p�V���L�Q�Y�i�]�L�y�V���I�D�M�M�i���Y�i�O�W�R�]�K�D�W�Q�D�N�����W�H�U�P�p�V�]�H�W�H�V���J�\�H�S�H�L�Q�N�H�W��
�Y�H�V�]�p�O�\�H�]�W�H�W�Y�H���� �(�]�p�U�W�� �R�O�\�D�Q���� �H�V�]�W�p�W�L�N�D�L�O�D�J�� �P�H�J�I�H�O�H�O������ ���V�K�R�Q�R�V�� �S�i��
�]�V�L�W�I�&���I�D�M�R�N�D�W���N�H�U�H�V�W�•�Q�N�����D�P�H�O�\�H�N���D�O�N�D�O�P�D�V�D�N���Y�i�U�R�V�L���N�L�•�O�W�H�W�p�V�U�H�����L�O��
�O�H�W�Y�H���J�\�H�S�W�H�O�H�S�t�W�p�V�U�H���X�U�E�i�Q�X�V���N�|�U�Q�\�H�]�H�W�E�H�Q�����(�U�U�H���H�J�\���2�7�.�$���S�U�R�M�H�N�W��
�N�H�U�H�W�p�E�H�Q���N�H�U�•�O�W���V�R�U�����D�P�H�O�\�Q�H�N���V�R�U�i�Q���D���'�X�Q�D���P�H�Q�W�p�Q���W�D�O�i�O�K�D�W�y���K�R��
�P�R�N�L�� �J�\�H�S�H�N�H�W�� �W�D�Q�X�O�P�i�Q�\�R�]�W�X�N���� �&�p�O�N�L�W�&�]�p�V�•�Q�N�� �H�O�p�U�p�V�H�� �p�U�G�H�N�p�E�H�Q��
�N�p�W�� �P�L�Q�W�D�W�H�U�•�O�H�W���� �H�J�\�� �.�X�Q�S�H�V�]�p�U�� �P�H�O�O�H�W�W�L�� �O�H�J�H�O���� �p�V�� �D�]�� �Ò�M�S�H�V�W�L�� �+�R��
�P�R�N�W�|�Y�L�V�� �7�H�U�P�p�V�]�H�W�Y�p�G�H�O�P�L�� �7�H�U�•�O�H�W�� �i�O�O�R�P�i�Q�\�D�O�N�R�W�y�� �I�&�I�D�M�D�L�W�� �H�O�H��
�P�H�]�W�•�N���� �(�O���]�H�W�H�V�� �N�X�W�D�W�i�V�D�L�Q�N�� �D�O�D�S�M�i�Q�� �D��Festuca wagnerit �p�V�� �D��
Festuca tomaniit �Y�i�O�D�V�]�W�R�W�W�X�N���N�L�����P�H�U�W���L�G�H�i�O�L�V�Q�D�N���W�D�O�i�O�W�X�N���P�L�Q�G���W�H�W��
�V�]�H�W���V���P�H�J�M�H�O�H�Q�p�V�•�N�����P�L�Q�G���D���Y�i�U�R�V�L���N�|�U�Q�\�H�]�H�W���H�O�Y�L�V�H�O�p�V�p�Q�H�N���W�H�N�L�Q�W�H��
�W�p�E�H�Q�����(�]�H�N�H�W���D���W�D�[�R�Q�R�N�D�W���W�R�Y�i�E�E�L���Y�L�]�V�J�i�O�D�W�R�N�Q�D�N���Y�H�W�H�W�W�•�N���D�O�i�����$���K�D��
�W�p�N�R�Q�\�� �W�H�U�P�H�V�]�W�p�V�W�H�F�K�Q�R�O�y�J�L�D�� �P�H�J�i�O�O�D�S�t�W�i�V�D�� �p�U�G�H�N�p�E�H�Q�� �D�� �I�&�I�D�M�R�N��
�V�]�H�P�W�H�U�P�p�V�p�Q�H�N���N�•�O�|�Q�E�|�]�����W�D�O�D�M�R�N�E�D�Q���Y�D�O�y���F�V�t�U�i�]�i�V�i�W���Y�L�]�V�J�i�O�W�X�N�����(��
�F�p�O�E�y�O���K�D�W���N�•�O�|�Q�E�|�]�����N�|�]�H�J�E�H���Y�H�W�H�W�W�•�N���D���N�L�Y�i�O�D�V�]�W�R�W�W���H�J�\�H�G�H�N���V�]�H�P��
�W�H�U�P�p�V�H�L�W�����$���K�D�W���N�|�]�H�J���D���N�|�Y�H�W�N�H�]�����Y�R�O�W�����K�R�P�R�N-�W���]�H�J���N�H�Y�H�U�p�N�����K�R��
�P�R�N���� �N�y�N�X�V�]�U�R�V�W���� �W���]�H�J���� �N�y�N�X�V�]�U�R�V�W-�K�R�P�R�N�� �N�H�Y�H�U�p�N���� �p�O���K�H�O�\�L�� �K�R��
�P�R�N�W�D�O�D�M�����(�U�H�G�P�p�Q�\�H�L�Q�N���D�]�W���P�X�W�D�W�W�i�N�����K�R�J�\���D�]���H�O���]�H�W�H�V���Y�i�U�D�N�R�]�i�V�D��
�L�Q�N�N�D�O���H�O�O�H�Q�W�p�W�E�H�Q���D�]���p�O���K�H�O�\�L���K�R�P�R�N�W�D�O�D�M�R�Q���Y�R�O�W���D���O�H�J�U�R�V�V�]�D�E�E���D���F�V�t��
�U�i�]�i�V�L���V�]�i�]�D�O�p�N�� �L�O�O�H�W�Y�H�� �D�� �O�H�J�D�O�D�F�V�R�Q�\�D�E�E�� �D�� �F�V�t�U�D�Q�|�Y�p�Q�\�H�N�� �P�D�J�D�V��
�V�i�J�D�����Y�L�V�]�R�Q�W���D���W���]�H�J�H�Q���Y�D�O�y���Y�H�W�p�V���W�&�Q�W���D���O�H�J�L�G�H�i�O�L�V�D�E�E�Q�D�N�����7�H�U�P�H�V�]��
�W�p�V�W�H�F�K�Q�R�O�y�J�L�D�L���V�]�H�P�S�R�Q�W�E�y�O���D���W���]�H�J�W�D�O�D�M�W���W�D�U�W�M�X�N���D���O�H�J�P�H�J�I�H�O�H�O���E�E��
�Q�H�N�����P�p�J���D�N�N�R�U���L�V�����K�D���V�]�p�O�V���V�p�J�H�V���N�|�U�•�O�P�p�Q�\�H�N�H�W���M�y�O���H�O�Y�L�V�H�O�������Q�\�t�O�W��
�K�R�P�R�N�J�\�H�S�L���I�D�M�U�y�O���Y�D�Q���V�]�y�����$���)�H�V�W�X�F�D���W�D�[�R�Q�R�N���F�V�t�U�i�]�i�V�i�K�R�]���H�O�H�Q��
�J�H�G�K�H�W�H�W�O�H�Q�•�O���V�]�•�N�V�p�J�H�V���D���M�y���Y�t�]�H�O�O�i�W�i�V�����D�P�L�W���D���K�R�P�R�N�L���p�O���K�H�O�\�H�Q���D��
�P�R�K�i�V���I�H�O�V�]�t�Q���M�y���Y�t�]�P�H�J�W�D�U�W�y���p�V���S�i�U�i�V���N�|�U�Q�\�H�]�H�W�H���E�L�]�W�R�V�t�W�� 
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�$���J�O�R�E�i�O�L�V���p�J�K�D�M�O�D�W�Y�i�O�W�R�]�i�V���Q�H�J�D�W�t�Y���K�D�W�i�V�D�L�����P�L�Q�W���D���K���P�p�U�V�p�N�O�H�W�L- �p�V��
�F�V�D�S�D�G�p�N�M�H�O�O�H�P�]���N�� �Y�i�O�W�R�]�i�V�D�� �D�� �P�D�J�\�D�U�� �P�H�]���J�D�]�G�D�V�i�J�� �W�H�O�M�H�V�t�W�P�p��
�Q�\�p�W���L�V���M�H�O�H�Q�W���V���P�p�U�W�p�N�E�H�Q���E�H�I�R�O�\�i�V�R�O�M�i�N�����$�]���H�O���U�H�M�H�O�]�p�V�H�N���D�O�D�S�M�i�Q��
�H�J�\�U�H���W�|�E�E���R�O�\�D�Q���W�H�U�•�O�H�W �O�H�K�H�W�����D�K�R�O���D���Q�D�J�\���Y�t�]�L�J�p�Q�\�&���V�]�i�Q�W�y�I�|�O�G�L���Q�|��
�Y�p�Q�\�H�N���± mint a kukorica - �W�H�U�P�H�V�]�W�p�V�H���N�H�Y�p�V�E�p���J�D�]�G�D�V�i�J�R�V�V�i�����Y�D�J�\��
�D�N�i�U���O�H�K�H�W�H�W�O�H�Q�Q�p���Y�i�O�L�N�����(�]�H�Q���W�H�U�•�O�H�W�H�N�H�Q���D�]���D�J�U�R�Q�y�P�L�D�L���V�W�U�X�N�W�~�U�D���i�W��
�D�O�D�N�t�W�i�V�i�Q�D�N���V�]�i�P�R�V���S�R�]�L�W�t�Y���K�R�]�D�G�p�N�D���O�H�K�H�W�����)�L�]�L�R�O�y�J�L�D�L���p�V���P�R�U�I�R�O�y��
giai tulajdo�Q�V�i�J�D�L�Q�D�N�����U�H�P�H�N���D�O�N�D�O�P�D�]�N�R�G�y�N�p�S�H�V�V�p�J�p�Q�H�N�����V�]�p�O�V���V�p��
�J�H�V���Y�L�V�]�R�Q�\�R�N���N�|�]�|�W�W���L�V���N�L�H�P�H�O�N�H�G�����K�R�]�D�P�i�Q�D�N���p�V���V�]�p�O�H�V�N�|�U�&���I�H�O��
�K�D�V�]�Q�i�O�K�D�W�y�V�i�J�i�Q�D�N���N�|�V�]�|�Q�K�H�W���H�Q���D���V�]�H�P�H�V�F�L�U�R�N����Sorghum bicolor 
�/�������D���N�X�N�R�U�L�F�D���D�O�W�H�U�Q�D�W�t�Y�i�M�D�N�p�Q�W���V�]�R�O�J�i�O�K�D�W���D�]���D�V�]�i�O�O�\�D�O���V�~�M�W�R�W�W���W�H�U�•�O�H��
teken. Ah�R�J�\�� �D�� �O�H�J�W�|�E�E�� �V�]�i�Q�W�y�I�|�O�G�L�� �Q�|�Y�p�Q�\�� �H�V�H�W�p�E�H�Q���� �D��
�V�]�H�P�H�V�F�L�U�R�N�Q�i�O���L�V���D���P�H�J�I�H�O�H�O�����D�J�U�R�W�H�F�K�Q�L�N�D�����Q�|�Y�p�Q�\�W�i�S�O�i�O�i�V�����D���I�D�M�W�D��
�p�V�� �i�O�O�R�P�i�Q�\�V�&�U�&�V�p�J�� �K�H�O�\�H�V�� �P�H�J�Y�i�O�D�V�]�W�i�V�D���� �D�� �M�y�� �W�H�U�P�p�V�� �]�i�O�R�J�D���� �$��
2023-�D�V���p�Y���W�H�Q�\�p�V�]�L�G���V�]�D�N�i�E�D�Q���N�L�V�S�D�U�F�H�O�O�i�V���V�]�i�Q�W�y�I�|�O�G�L���N�t�V�p�U�O�H�W�E�H�Q��
�Y�L�]�V�J�i�O�W�X�N���D���0�$�7�(���*�H�R�U�J�L�N�R�Q���&�D�P�S�X�V���W�H�U�•�O�H�W�p�Q�������N�|�]�W�H�U�P�H�V�]�W�p�V��
�E�H�Q�� �O�p�Y���� �V�]�H�P�H�V�F�L�U�R�N�� �J�H�Q�R�W�t�S�X�V�� ���*��� �.�:�6�� �1�H�P�H�V�L�V���� �*��� �5�7�*��
�+�X�J�J�R���� �*��� �*�.�� �(�U�]�V�p�E�H�W���� �*��� �(�6�� �)�2�(�+�1���� �H�N�Y�L�G�L�V�]�W�i�Q�V�D�Q �Q�|��
�Y�H�N�Y�����Q�L�W�U�R�J�p�Q-adagokra (0-40-80-120-160-���������N�J���1���K�D�������W�R�Y�i�E�E�i��
�N�•�O�|�Q�E�|�]���� �W���V�]�i�P�� �N�H�]�H�O�p�V�H�N�U�H�� ���7������ �7���� �  ���������������� �������������� �W�����K�D����
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�F�L�y�J�\�&�M�W�p�V���Y�R�O�W���D�]���D�G�R�W�W���Y�L�V�]�R�Q�\�R�N���N�|�]�|�W�W���R�S�W�L�P�i�O�L�V���W�H�U�P�H�V�]�W�p�V�W�H�F�K��
�Q�R�O�y�J�L�D�� �I�H�M�O�H�V�]�W�p�V�p�K�H�]���� �9�L�]�V�J�i�O�W�X�N�� �D�]�� �H�J�\�H�V�� �J�H�Q�R�W�t�S�X�V�R�N�� �W�H�U�P�p�V��
�P�H�Q�Q�\�L�V�p�J�p�Q���W�~�O���D���Y�L�U�i�J�]�i�V���p�V���p�U�p�V���L�G�H�M�p�W�����D���W�H�U�P�p�V�W���N�|�]�Y�H�W�O�H�Q�•�O���P�H�J��
�K�D�W�i�U�R�]�y���I�D�W�W�\�D�V�R�G�i�V���P�p�U�W�p�N�p�W�����D���W�H�U�P�p�V���p�V���E�L�R�P�D�V�V�]�D���W�|�P�H�J�����Y�D�O�D��
�P�L�Q�W�� �D�� �W�H�U�P�p�V�� �p�V�� �O�H�Y�p�O�I�H�O�•�O�H�W�L�� �L�Q�G�H�[�� ���/�$�,���� �N�D�S�F�V�R�O�D�W�i�W���� �W�R�Y�i�E�E�i�� �D��
�V�]�H�P���H�J�\�H�V���E�H�O�W�D�U�W�D�O�P�L���P�X�W�D�W�y�L�Q�D�N���>�1�������������Q�\�H�U�V�I�H�K�p�U�M�H- �p�V���N�H�P�p��
�Q�\�t�W���W�D�U�W�D�O�R�P���������@���D�O�D�N�X�O�i�V�i�W�����0�L�Y�H�O���D���F�L�U�R�N���J�\�R�P�L�U�W�i�V�D���S�U�R�E�O�p�P�i�V����
�W�R�Y�i�E�E�L�� �F�p�O�� �Y�R�O�W�� �P�H�J�K�D�W�i�U�R�]�Q�L�� �D�]�� �H�J�\�H�V�� �N�H�]�H�O�p�V�H�N�� �J�\�R�P�R�V�R�G�i�V�U�D��
�J�\�D�N�R�U�R�O�W���K�D�W�i�V�i�W���L�V�����$���Y�L�U�i�J�]�i�V���p�V���p�U�p�V���L�G�H�M�p�E�H�Q���D�]���H�J�\�H�V���N�H�]�H�O�p�V�H�N��
�N�|�]�|�W�W���V�]�i�P�R�W�W�H�Y�����N�•�O�|�Q�E�V�p�J�H�N���Q�H�P���Y�R�O�W�D�N���W�D�S�D�V�]�W�D�O�K�D�W�y�D�N�����$���1-
�N�H�]�H�O�p�V�����W�R�Y�i�E�E�i���D���W���V�]�i�P���H�J�\�D�U�i�Q�W���V�]�L�J�Q�L�I�L�N�i�Q�V���K�D�W�i�V�V�D�O���Y�R�O�W�D�N���D���F�L��
�U�R�N�� �W�H�U�P�p�V�K�R�]�D�P�i�U�D�� ���S�������������� �S���������������� �E�L�R�P�D�V�V�]�D�� �W�|�P�H�J�p�U�H��
���S���������������S�����������������O�H�Y�p�O�I�H�O�•�O�H�W�L���L�Q�G�H�[�p�U�H�����S� ���������������S���������������H�P�H�O�O�H�W�W��
�D�]���H�J�\�H�V���J�H�Q�R�W�t�S�X�V�R�N���I�D�W�W�\�D�V�R�G�i�V�i�Q�D�N���P�p�U�W�p�N�p�U�H�����S� ���������������S��������������
�L�V�����$���O�H�J�P�D�J�D�V�D�E�E���K�R�]�D�P�R�N���7�����N�H�]�H�O�p�V�� �H�V�H�W�p�E�H�Q���������� �N�J���K�D-os N 
�G�y�]�L�V�� �P�H�O�O�H�W�W���� �P�t�J�� �7���� �H�V�H�W�p�E�H�Q�� �������� �N�J���K�D-os adag mellett voltak 
�P�p�U�K�H�W���H�N�����$���E�L�R�P�D�V�V�]�D���W�|�P�H�J���p�V���W�H�U�P�p�V�����7�������U� �����������S� �������������7������
�U� �������������S� ���������������W�R�Y�i�E�E�i���D���/�$�,���p�V���W�H�U�P�p�V�����7�������U� �������������S� �����������7������
�U� �������������S� �������������H�J�\�P�i�V�V�D�O���S�R�]�L�W�t�Y�D�Q���N�R�U�U�H�O�i�O�W�����$���Q�L�W�U�R�J�p�Q���p�V���W���V�]�i�P��
�N�H�]�H�O�p�V���K�D�W�i�V�D���D�]���H�J�\�H�V���E�H�O�W�D�U�W�D�O�P�L���P�X�W�D�W�y�N���D�O�D�N�X�O�i�V�i�E�D�Q���L�V���P�H�J�P�X��
�W�D�W�N�R�]�R�W�W�� ���1���� �S�������������� �S� �������������� �Q�\�H�U�V�I�H�K�p�U�M�H-tartalom: p<0,05; 
�S���������������N�H�P�p�Q�\�t�W���W�D�U�W�D�O�R�P�����S���������������S�����������������$���E�H�O�W�D�U�W�D�O�P�L���P�X�W�D�W�y��
�N�D�W���W�H�N�L�Q�W�Y�H���W�R�Y�i�E�E�L�� �P�H�J�I�L�J�\�H�O�p�V���� �K�R�J�\�� �D�� �1�� �������� �Q�|�Y�H�N�H�G�p�V�p�Y�H�O���D��
�Q�\�H�U�V�I�H�K�p�U�M�H-�W�D�U�W�D�O�R�P���i�O�W�D�O�i�Q�R�V�V�i�J�E�D�Q���Q�|�Y�H�N�H�G�H�W�W�����P�t�J���D���N�H�P�p�Q�\�t��
�W���W�D�U�W�D�O�R�P���F�V�|�N�N�H�Q�W�����$���W���V�]�i�P���N�H�]�H�O�p�V���D���J�\�R�P�R�V�R�G�i�V�W���Q�D�J�\�P�p�U�W�p�N��
�E�H�Q���P�H�J�K�D�W�i�U�R�]�W�D�����7�����N�H�]�H�O�p�V�E�H�Q���D���J�\�R�P�E�R�U�t�W�R�W�W�V�i�J���P�p�U�W�p�N�H���V�]�L�J�Q�L��
�I�L�N�i�Q�V�D�Q���D�O�D�F�V�R�Q�\�D�E�E�����S� ���������������Y�R�O�W�����P�L�Q�W���7�����H�V�W�p�E�H�Q�����$���N�t�V�p�U�O�H�W�L��
�N�|�U�•�O�P�p�Q�\�H�N���N�|�]�|�W�W���D���O�H�J�M�R�E�E���W�H�O�M�H�V�t�W�P�p�Q�\�W���|�V�V�]�H�V�V�p�J�p�E�H�Q���D���*�����J�H��
�Q�R�W�t�S�X�V���P�X�W�D�W�W�D�����7�����N�H�]�H�O�p�V�E�H�Q�������������N�J���K�D���1���G�y�]�L�V���P�H�O�O�H�W�W�����$���N�X�W�D�W�i�V��
�H�U�H�G�P�p�Q�\�H�L�� �O�p�Q�\�H�J�L�� �L�Q�I�R�U�P�i�F�L�y�N�D�W���V�]�R�O�J�i�O�W�D�W�K�D�W�Q�D�N�� �D�� �V�]�H�P�H�V�F�L�U�R�N��
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�K�H�O�\�V�S�H�F�L�I�L�N�X�V���P�D�J�\�D�U�R�U�V�]�i�J�L���W�H�U�P�H�V�]�W�p�V�W�H�F�K�Q�R�O�y�J�L�i�M�i�Q�D�N���R�S�W�L�P�D�O�L��
�]�i�O�i�V�i�K�R�]�� 

Kulcsszavak: �N�O�t�P�D�Y�i�O�W�R�]�i�V�����V�]�H�P�H�V�F�L�U�R�N�����Q�L�W�U�R�J�p�Q�����W���V�]�i�P�����J�\�R�P�R��
�V�R�G�i�V  
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�.�X�W�D�W�i�V�X�Q�N�D�W�� �D�]�� ��������-�E�D�Q�� �E�H�i�O�O�t�W�R�W�W�� ���H�O�V���� �E�H�W�D�N�D�U�t�W�i�V�L�� �p�Y���� ������������
IOS�'�9���W�D�U�W�D�P�N�t�V�p�U�O�H�W�E�H�Q���Y�p�J�H�]�W�•�N�����D�K�R�O���K�i�U�R�P���V�]�D�N�D�V�]�R�V���J�D�E�R�Q�i�V��
�Y�H�W�p�V�I�R�U�J�y�E�D�Q�� ���N�X�N�R�U�L�F�D-�E�~�]�D-�i�U�S�D���� �D�� �Q�|�Y�H�N�Y���� �D�G�D�J�~�� �1��
�P�&�W�U�i�J�\�i�]�i�V�� �p�V�� �D�� �N�•�O�|�Q�E�|�]���� �V�]�H�U�Y�H�V�W�U�i�J�\�D�� �N�L�H�J�p�V�]�t�W�p�V�H�N�� ���L�V�W�i�O��
�O�y�W�U�i�J�\�D���� �V�]�i�U�P�D�U�D�G�Y�i�Q�\���� �V�]�i�U�P�D�U�D�G�Y�i�Q�\���]�|�O�G�W�U�i�J�\�D���� �D�� �W�D�O�D�M��
�I�H�O�Y�H�K�H�W�����I�R�V�]�I�R�U�W�D�U�W�D�O�P�i�U�D���J�\�D�N�R�U�R�O�W���K�D�W�i�V�i�W���Y�L�]�V�J�i�O�W�X�N���������U�R�W�i�F�L�y��
�������� �p�Y���� �L�G���V�]�D�N�i�E�D�Q���� �$�� �N�t�V�p�U�O�H�W�E�H�Q�� �P�L�Q�G�H�Q�� �S�D�U�F�H�O�O�i�Q�� �H�J�\�V�p�J�H�V�H�Q��
100 kg ha-1 P2O5 �p�V���.2�2���K�D�W�y�D�Q�\�D�J���Y�R�O�W���N�L�M�X�W�W�D�W�Y�D���p�Y�H�Q�W�H���� 
�$���Y�L�]�V�J�i�O�D�W�L���H�U�H�G�P�p�Q�\�H�N���U�i�P�X�W�D�W�W�D�N�����K�R�J�\���D���I�R�V�]�I�R�U���I�H�O�W�|�O�W���G�p�V���D�]��
�H�O�V�����W�t�]���H�V�]�W�H�Q�G���E�H�Q���Y�R�O�W���D���O�H�J�L�Q�W�H�Q�]�t�Y�H�E�E�����$���I�H�O�W�|�O�W���G�p�V�L���I�R�O�\�D�P�D�W���D��
�W�R�Y�i�E�E�L�D�N�E�D�Q���L�V�� �W�D�U�W�R�W�W���� �F�V�|�N�N�H�Q���� �L�Q�W�H�Q�]�L�W�i�V�V�D�O���� �G�H���D�� �K�D�U�P�L�Q�F�� �p�Y�H�V��
�L�G���V�]�D�N�� �Y�p�J�p�U�H�� �D�O�D�F�V�R�Q�Q�\�i�� �Y�i�O�W���� �$�� �V�]�H�U�Y�H�V�W�U�i�J�\�i�]�i�V�L�� �Y�i�O�W�R�]�D�W�R�N��
�N�|�]�•�O���D�]���L�V�W�i�O�O�y�W�U�i�J�\�i�]�i�V���Q�|�Y�H�O�W�H���O�H�J�Q�D�J�\�R�E�E���P�p�U�W�p�N�E�H�Q���D���I�H�O�Y�H�K�H�W����
foszfortarta�O�P�D�W���� �D�� �V�]�H�U�Y�H�V�D�Q�\�D�J�� �N�L�H�J�p�V�]�t�W�p�V�� �Q�p�O�N�•�O�L�� �W�L�V�]�W�i�Q��
�P�&�W�U�i�J�\�i�]�R�W�W���S�D�U�F�H�O�O�i�N�R�Q���Y�R�O�W���D���O�H�J�D�O�D�F�V�R�Q�\�D�E�E���D���I�H�O�Y�H�K�H�W�����I�R�V�]�I�R�U��
tartalom. 

Keywords���� �3�� �W�U�i�J�\�i�]�i�V���� �W�i�S�H�O�H�P�� �I�H�O�W�|�O�W���G�p�V���� �L�V�W�i�O�O�y�W�U�i�J�\�D���� �V�]�i�U��
�P�D�U�D�G�Y�i�Q�\���Y�L�V�V�]�D�I�R�U�J�D�W�i�V  
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���6�=�,�%�Ò�=�$-�)�$�-�7�È�.���6�=�(�0�)�(�5�7���=�g�7�7�6�eG-
�9�,�=�6�*�È�/�$�7�$ 

�%�D�N�y���$�W�W�L�O�D�����7�D�N�i�F�V���$�Q�G�U�i�V���3�p�W�H�U 

�0�$�7�(�����1�|�Y�p�Q�\�Y�p�G�H�O�P�L���,�Q�W�p�]�H�W�����1�|�Y�p�Q�\�Y�p�G�H�O�P�L���7�D�Q�V�]�p�N�����*�H�R�U�J�L�N�R�Q��
Campus Keszthely 

 
�$�]�����V�]�L���E�~�]�D��(Triticum aestivum) �D���Y�L�O�i�J���H�J�\�L�N���O�H�J�I�R�Q�W�R�V�D�E�E���p�O�H�O�P�L��
szer- �p�V���W�D�N�D�U�P�i�Q�\���Q�|�Y�p�Q�\�H�����.�|�]�H�O�������P�L�O�O�L�y���K�H�N�W�i�U�R�V���Y�H�W�p�V�W�H�U�•�O�H�W�p��
�Y�H�O���0�D�J�\�D�U�R�U�V�]�i�J�R�Q���D�� �O�H�J�I�R�Q�W�R�V�D�E�E�� �W�H�U�P�H�V�]�W�H�W�W�� �V�]�i�Q�W�y�I�|�O�G�L�� �N�X�O�W�~��
�U�i�Q�N�����$�]�����V�]�L���E�~�]�i�Q�D�N���L�V���Y�D�Q�Q�D�N���R�O�\�D�Q���N�y�U�R�N�R�]�y�L�����D�P�H�O�\�H�N���K�X�P�i�Q-
�H�J�p�V�]�V�p�J�•�J�\�L�� �Y�R�Q�D�W�N�R�]�i�V�D�L�� �P�L�D�W�W���L�J�H�Q�� �Q�D�J�\�� �N�i�U�R�N�D�W���R�N�R�]�K�D�W�Q�D�N�� �D��
�W�H�U�P�H�O�p�V�E�H�Q�����H�]�H�N���N�|�]�•�O���L�V���N�L�H�P�H�O�N�H�G���H�N���D���N�•�O�|�Q�E�|�]����Fusarium fa-
�M�R�N���i�O�W�D�O���R�N�R�]�R�W�W���N�D�O�i�V�]- �p�V���V�]�H�P���I�H�U�W���]���G�p�V�H�N�����$���W�H�U�P�H�V�]�W�H�W�W���I�D�M�W�i�N��
�I�R�J�p�N�R�Q�\�V�i�J�i�E�D�Q���M�H�O�H�Q�W���V���N�•�O�|�Q�E�V�p�J�H�N���O�H�K�H�W�Q�H�N�����H�]�p�U�W���D���W�H�F�K�Q�R�O�y��
�J�L�D�L���Y�L�]�V�J�i�O�D�W�R�N�N�D�O���F�p�O�X�Q�N���Y�R�O�W���P�H�J�i�O�O�D�S�t�W�D�Q�L�����K�R�J�\���D�]���D�G�R�W�W���I�D�M�W�i�N��
�I�H�U�W���]�|�W�W�V�p�J�p�Q�H�N���P�p�U�W�p�N�p�U�H���P�L�O�\�H�Q���K�D�W�i�V�V�D�O���Y�D�Q�Q�D�N���D�]���p�Y�M�i�U�D�W�R�N�����p�V��
�D���N�•�O�|�Q�E�|�]�����D�J�U�R�W�H�F�K�Q�L�N�D�L���E�H�i�O�O�t�W�i�V�R�N�� 

�0�X�Q�N�i�Q�N���V�R�U�i�Q���K�p�W�����V�]�L�E�~�]�D-�I�D�M�W�D�����N�•�O�|�Q�E�|�]�����D�J�U�R�W�H�F�K�Q�L�N�D�L��
�E�H�i�O�O�t�W�i�V�R�N�N�D�O���N�L�Y�L�W�H�O�H�]�H�W�W���N�L�V�S�D�U�F�H�O�O�i�V���|�V�V�]�H�K�D�V�R�Q�O�t�W�y���N�t�V�p�U�O�H�W�H��
�L�E���O�� �V�]�i�U�P�D�]�y�� �P�D�J�W�p�W�H�O�H�L�Q�H�N�� �V�]�H�P�I�H�U�W���]�|�W�W�V�p�J�p�W�� �Y�L�]�V�J�i�O�W�X�N��
�����������p�V�������������N�|�]�|�W�W���)�•�]�H�V�D�E�R�Q�\�E�D�Q�����$���N�t�V�p�U�O�H�W���V�R�U�i�Q���D���I�D�M�W�i�N�D�W��
�N�p�W���N�•�O�|�Q�E�|�]�����W�i�S�D�Q�\�D�J���X�W�i�Q�S�y�W�O�i�V�L���V�]�t�Q�Y�R�Q�D�O�R�Q�����K�i�U�R�P���N�•�O�|�Q��
�E�|�]���� �i�O�O�R�P�i�Q�\�V�&�U�&�V�p�J�� �E�H�i�O�O�t�W�i�V�i�Y�D�O�� �Q�R�U�P�i�O�� �p�V�� �N�p�V�H�L�� �Y�H�W�p�V�L�G���W��
�D�O�N�D�O�P�D�]�Y�D���Y�H�W�H�W�W�•�N�� 

�$�� �Y�L�]�V�J�i�O�W�� �N�p�W�� �p�Y�M�i�U�D�W�� �V�R�U�i�Q�� �D��Fusarium spp. �P�H�J�M�H�O�H�Q�p�V�p�W��
�W�D�S�D�V�]�W�D�O�W�X�N�����$�]���L�G���M�i�U�i�V�L���Y�L�V�]�R�Q�\�R�N�Q�D�N���N�|�V�]�|�Q�K�H�W���H�Q���P�L�Q�G�N�p�W��
�Y�L�]�V�J�i�O�W���V�]�H�]�R�Q�E�D�Q���D�O�D�F�V�R�Q�\�D�Q���D�O�D�N�X�O�W���D���I�H�U�W���]�|�W�W�V�p�J�����$���K�p�W���I�D�M�W�D��
�i�W�O�D�J�i�E�D�Q�� �D�]�� �H�O�V���� �Y�L�]�V�J�i�O�W�� �p�Y�M�i�U�D�W�E�D�Q�� ����������-�H�V�� �E�H�W�D�N�D�U�t�W�i�V����
�P�L�Q�G�|�V�V�]�H���������������Y�R�O�W���D�]���i�W�O�D�J�R�V���I�X�]�i�U�L�X�P�R�V���V�]�H�P�I�H�U�W���]�|�W�W�V�p�J��
�P�p�U�W�p�N�H���� �$�� �P�i�V�R�G�L�N�� �Y�L�]�V�J�i�O�W�� �p�Y�M�i�U�D�W�E�D�Q�� ����������-�D�V�� �E�H�W�D�N�D�U�t�W�i�V����
�S�H�G�L�J���������Y�R�O�W���D�]���i�W�O�D�J�R�V���I�H�U�W���]�|�W�W�V�p�J�L���p�U�W�p�N�����0�p�J���L�O�\�H�Q��alacsony 
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�I�H�U�W���]�|�W�W�V�p�J�L���V�]�L�Q�W�H�N���P�H�O�O�H�W�W���L�V���L�J�D�]�R�O�K�D�W�y���Y�R�O�W���D�]���p�Y�M�i�U�D�W�R�N���K�D��
�W�i�V�D�� �D�� �W�|�E�E�L�� �D�O�N�D�O�P�D�]�R�W�W���N�H�]�H�O�p�V���i�W�O�D�J�i�E�D�Q���P�L�Q�G�H�Q���I�D�M�W�D�� �H�V�H�W�p��
ben. A Fusarium �I�D�M�R�N���V�]�H�P�S�R�Q�W�M�i�E�y�O���N�H�G�Y�H�]���E�E���P�H�O�H�J���S�i�U�i�V��
�L�G���M�i�U�i�V���H�P�H�O�W�H���D���I�H�U�W���]�|�W�W�V�p�J���P�p�U�W�p�N�p�W�����$�]���H�J�\�H�V���D�J�U�R�W�H�F�K�Q�L�N�D�L��
�E�H�i�O�O�t�W�i�V�R�N���D���K�p�W���Y�L�]�V�J�i�O�W���I�D�M�W�D���i�W�O�D�J�i�E�D�Q���Q�H�P���P�X�W�D�W�W�D�N���N�R�U�U�H�O�i��
�F�L�y�W���D���I�X�]�i�U�L�X�P�R�V���V�]�H�P�I�H�U�W���]�|�W�W�V�p�J���P�p�U�W�p�N�p�Y�H�O�����$�]���H�J�\�H�V���I�D�M�W�i��
�N�D�W���N�•�O�|�Q-�N�•�O�|�Q���Y�L�]�V�J�i�O�Y�D���Y�L�V�]�R�Q�W���P�i�U���W�D�O�i�O�W�X�Q�N���|�V�V�]�H�I�•�J�J�p�V�H��
�N�H�W�����+�i�U�R�P���I�D�M�W�D���H�V�H�W�p�E�H�Q���D���Q�D�J�\�R�E�E���P�H�Q�Q�\�L�V�p�J�&���Q�L�W�U�R�J�p�Q���P�&��
�W�U�i�J�\�D�� �Q�D�J�\�R�E�E �V�]�H�P�I�H�U�W���]�|�W�W�V�p�J�H�W�� �H�U�H�G�P�p�Q�\�H�]�H�W�W���� �.�p�W�� �I�D�M�W�D��
�H�V�H�W�p�E�H�Q���D���N�p�V���E�E�L���Y�H�W�p�V�L�G�����F�V�|�N�N�H�Q�W�H�W�W�H���D���V�]�H�P�I�H�U�W���]�|�W�W�V�p�J�H�W����
�(�J�\���I�D�M�W�D���H�V�H�W�p�E�H�Q���S�H�G�L�J���D���Q�D�J�\�R�E�E���i�O�O�R�P�i�Q�\�V�&�U�&�V�p�J���Q�D�J�\�R�E�E��
�V�]�H�P�I�H�U�W���]�|�W�W�V�p�J�J�H�O���M�i�U�W���� 

�(�U�H�G�P�p�Q�\�H�L�Q�N�� �D�O�D�S�M�i�Q�� �D�� �I�X�]�i�U�L�X�P�R�N�� �H�O�O�H�Q�L�� �N�•�]�G�H�O�H�P�E�H�Q��
�I�R�Q�W�R�V���W�p�Q�\�H�]�����D���I�D�M�W�D�Y�i�O�D�V�]�W�i�V���p�V���D���I�D�M�W�i�K�R�]���L�O�O�����W�H�U�P�H�V�]�W�p�V�W�H�F�K��
�Q�R�O�y�J�L�D���D�O�N�D�O�P�D�]�i�V�D���� 

Kulcsszavak���� ���V�]�L�� �E�~�]�D���� �V�]�H�P�I�H�U�W���]�|�W�W�V�p�J����Fusarium spp������ �W���V�]�i�P����
�Y�H�W�p�V�L�G�������W�i�S�D�Q�\�D�J-�X�W�i�Q�S�y�W�O�i�V  
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�$�/�7�(�5�1�$�7�Ë�9���*�<�2�0�6�=�$�%�È�/�<�2�=�È�6�,�� 
�7�(�&�+�1�2�/�Ï�*�,�È�.���9�,�=�6�*�È�/�$�7�$���.�,�6�h�=�(�0�,�� 

�.�g�5�h�/�0�e�1�<�(�.���.�g�=�7 

�'�H�]�V�����'�i�Q�L�H�O 

�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����1�|�Y�p�Q�\�Y�p�G�H�O�P�L���,�Q�W�p�]�H�W����
PhD-�K�D�O�O�J�D�W�y�� 

dezsodaniel12@outlook.hu 

�6�]�D�E�y���5�L�W�D 

�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����1�|�Y�p�Q�\�Y�p�G�H�O�P�L���,�Q�W�p�]�H�W����
egyetemi docens  

szabo.rita@uni-mate.hu 

�3�i�V�]�W�R�U���*�\�|�U�J�\ 

�0�D�J�\�D�U���$�J�U�i�U- �p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P�����1�|�Y�p�Q�\�Y�p�G�H�O�P�L���,�Q�W�p�]�H�W����
egyetemi adjunktus  

pasztor.gyorgy@uni-mate.hu 

�0�D���D�]���L�Q�W�H�J�U�i�O�W���J�\�R�P�V�]�D�E�i�O�\�R�]�i�V���O�H�J�H�U���V�H�E�E���S�L�O�O�p�U�H���D���N�p�P�L�D�L���Y�p�G�H��
�N�H�]�p�V���� �H�Q�Q�H�N�� �p�N�H�V�� �S�p�O�G�i�M�D���� �K�R�J�\�� �D�� �I�H�O�K�D�V�]�Q�i�O�W�� �Q�|�Y�p�Q�\�Y�p�G���V�]�H�U�H�N��
54%-�D���K�H�U�E�L�F�L�G�����7�i�U�V�D�G�D�O�P�L���L�J�p�Q�\���p�V���S�R�O�L�W�L�N�D�L���D�N�D�U�D�W���L�V���P�X�W�D�W�N�R�]�L�N���D��
�S�H�V�]�W�L�F�L�G�H�N�� �K�D�V�]�Q�i�O�D�W�i�Q�D�N�� �F�V�|�N�N�H�Q�W�p�V�p�U�H���� �P�H�O�\�Q�H�N�� �F�V�D�N�� �D�� �N�p�P�L�D�L��
�J�\�R�P�V�]�D�E�i�O�\�R�]�i�V���U�p�V�]�O�H�J�H�V���N�L�Y�i�O�W�i�V�i�Y�D�O���H�J�\�•�W�W���W�H�K�H�W�•�Q�N���P�D�M�G���H�O�H��
�J�H�W�����(�U�U�H���O�H�K�H�W�Q�H�N���D�O�N�D�O�P�D�V�D�N���D�]���D�O�W�H�U�Q�D�W�t�Y���J�\�R�P�V�]�D�E�i�O�\�R�]�i�V�L���P�y�G��
�V�]�H�U�H�N�����P�H�O�\�H�N���N�|�]�•�O���K�D�]�i�Q�N�E�D�Q���L�V���H�J�\�U�H���Q�p�S�V�]�H�U�&�E�E�����I���O�H�J���N�L�V�J�D�]��
�G�D�V�i�J�R�N�E�D�Q�����D���W�D�O�D�M�W�D�N�D�U�i�V���D�O�N�D�O�P�D�]�i�V�D�� 

�+�i�U�R�P�� �N�t�V�p�U�O�H�W�H�W�� �L�V�� �E�H�i�O�O�t�W�R�W�W�X�Q�N�� �E�X�U�J�R�Q�\�D���� �S�D�U�D�G�L�F�V�R�P�� �p�V��
�E�D�W�i�W�D���N�X�O�W�~�U�i�N�E�D�Q���1�H�P�H�V�S�i�W�y�E�D�Q���D���'�H�]�V�����F�V�D�O�i�G�L���J�D�]�G�D�V�i�J���W�H��
�U�•�O�H�W�p�Q�����$���N�t�V�p�U�O�H�W�H�N�E�H�Q���V�]�H�U�Y�H�V���P�X�O�F�V�D�Q�\�D�J�R�N�D�W�����I�&�Q�\�H�V�H�G�p�N����
sz�D�O�P�D���� �p�V�� �D�J�U�R�V�]�|�Y�H�W�H�V�� �W�D�O�D�M�W�D�N�D�U�i�V�W�� �K�D�V�R�Q�O�t�W�R�W�W�X�Q�N�� �|�V�V�]�H�� �D�]��



166 

 

�D�G�R�W�W���N�X�O�W�~�U�i�E�D�Q���K�D�V�]�Q�i�O�W���K�D�J�\�R�P�i�Q�\�R�V���P�y�G�V�]�H�U�H�N�N�H�O�����N�p�P�L�D�L��
�p�V���P�H�F�K�D�Q�L�N�D�L���Y�p�G�H�N�H�]�p�V���� 

�$���N�t�V�p�U�O�H�W�H�N���O�H�J�I�R�Q�W�R�V�D�E�E���H�U�H�G�P�p�Q�\�H�L�W���|�V�V�]�H�I�R�J�O�D�O�Y�D���P�H�J�i�O��
�O�D�S�t�W�K�D�W�M�X�N�����K�R�J�\���D���W�D�O�D�M�W�D�N�D�U�y���D�Q�\�D�J�R�N���E�H�I�R�O�\�i�V�R�O�M�i�N��a gyom-
�I�O�y�U�D���|�V�V�]�H�W�p�W�H�O�p�W�����$�]���D�G�R�W�W���N�X�O�W�~�U�i�U�D���M�H�O�O�H�P�]�����J�\�R�P�I�D�M�R�N���P�H�O��
�O�H�W�W���D���I�&�Q�\�H�V�H�G�p�N�N�H�O���W�D�N�D�U�W���W�H�U�•�O�H�W�H�N�H�Q���Q�D�J�\���D�U�i�Q�\�E�D�Q���M�H�O�H�Q�W�H�N��
�P�H�J���+�H�P�L�N�U�\�S�W�R�I�L�W�D���p�Y�H�O���N�����S�O������Taraxacum officinale), a szal-
�P�D�W�D�N�D�U�i�V���S�H�G�L�J���J�D�E�R�Q�D���i�U�Y�D�N�H�O�p�V���p�V���H�J�\�V�]�L�N�&���J�D�E�R�Q�D���J�\�R�P�R�N��
megjel�H�Q�p�V�p�W���R�N�R�]�W�D�����(�]�H�N���D���P�D�J�W�H�U�M�H�V�]�W�p�V���Y�H�V�]�p�O�\�p�U�H���K�t�Y�M�i�N���I�H�O��
a figyelmet. A T�� �p�V���72 �p�O�H�W�I�R�U�P�i�M�~���J�\�R�P�R�N���L�V���Q�D�J�\�R�E�E���D�U�i�Q�\��
�E�D�Q���M�H�O�H�Q�W�H�N���P�H�J���D���V�]�H�U�Y�H�V���P�X�O�F�F�V�D�O���W�D�N�D�U�W���S�D�U�F�H�O�O�i�N�R�Q�����P�H�O�\��
�K�H�]���D���V�]�i�P�X�N�U�D���N�H�G�Y�H�]���E�E�����D�O�D�F�V�R�Q�\�D�E�E���W�D�O�D�M�K���P�p�U�V�p�N�O�H�W���M�i�U�X�O��
�K�D�W�R�W�W���K�R�]�]�i�����$�]���D�J�U�R�V�]�|�Y�H�W�W�H�O���W�D�N�D�U�W���S�D�U�F�H�O�O�i�N�R�Q���L�V���H�O���I�R�U�G�X�O�W�D�N��
�V�W�U�H�V�V�]�W�&�U���� �J�\�R�P�Q�|�Y�p�Q�\�H�N���� �H�]�H�N�� �N�|�]�•�O�� �O�H�J�M�H�O�O�H�P�]���E�E�H�N�� �D�]��
Oxalis spp�����p�V���D��Portulaca oleracea �I�D�M�R�N�����$���W�D�O�D�M�W�D�N�D�U�y���D�Q�\�D��
�J�R�N���D���Y�H�J�H�W�i�F�L�y���H�O�H�M�p�Q���K�D�W�p�N�R�Q�\�D�Q���F�V�|�N�N�H�Q�W�H�W�L�N���D���J�\�R�P�E�R�U�t�W�i�V�W����
�D�]�R�Q�E�D�Q�� �N�p�V���E�E�� �H�]�� �D�� �K�D�W�i�V�� ����-�������� �K�y�Q�D�S�� �X�W�i�Q���� �G�U�D�V�]�W�L�N�X�V�D�Q��
�F�V�|�N�N�H�Q���� �t�J�\�� �V�]�•�N�V�p�J�� �O�H�K�H�W���N�L�H�J�p�V�]�t�W���� �J�\�R�P�O�i�O�i�V�U�D���L�V���� �$�� �N�L�K�H��
�O�\�H�]�p�V���p�V���J�\�R�P�O�i�O�i�V�U�D���I�R�U�G�t�W�R�W�W���L�G���W���L�V���I�L�J�\�H�O�H�P�E�H���Y�p�Y�H���D���V�]�D�O�P�D��
�p�V�� �D�]�� �D�J�U�R�V�]�|�Y�H�W�� �S�H�U�V�S�H�N�W�L�Y�L�N�X�V���� �P�t�J�� �D�� �I�&�Q�\�H�V�H�G�p�N�� �H�J�\�V�]�H�U�L��
�Y�D�J�\�� �R�V�]�W�R�W�W�� �N�L�M�X�W�W�D�W�i�V�D�� �N�H�Y�p�V�E�p���� �$�� �V�]�D�N�L�U�R�G�D�O�R�P�E�y�O�� �L�V�� �I�H�O�O�H�O��
�K�H�W�������K�R�J�\���D���W�D�O�D�M�W�D�N�D�U�y���D�Q�\�D�J�R�N���H�J�\�p�E���N�H�G�Y�H�]�����K�D�W�i�V�V�D�O���L�V���E�t�U��
�Q�D�N�����H�]�H�N���N�|�]�•�O���D���N�t�V�p�U�O�H�W�H�L�Q�N�E�H�Q���D���N�|�Y�H�W�N�H�]���N�H�W���V�L�N�H�U�•�O�W���N�L�P�X��
�W�D�W�Q�X�Q�N�����$���W�D�O�D�M�K���P�p�U�V�p�N�O�H�W�H�W���V�]�L�J�Q�L�I�L�N�i�Q�V�D�Q���E�H�I�R�O�\�i�V�R�O�M�i�N���D���W�D��
�O�D�M�W�D�N�D�U�y���D�Q�\�D�J�R�N�����D�]���D�J�U�R�V�]�|�Y�H�W���Q�|�Y�H�O�L�����H�]�i�O�W�D�O���N�H�G�Y�H�]���W�O�H�Q���N�|��
�U�•�O�P�p�Q�\�H�N�H�W���R�N�R�]�K�D�W���D���I�L�D�W�D�O���S�D�O�i�Q�W�i�N�Q�D�N�����P�t�J���D���V�]�H�U�Y�H�V���W�D�N�D�U�y�N��
�F�V�|�N�N�H�Q�W�L�N�����$���I�L�W�R�I�W�y�U�i�V���p�V���D�O�W�H�U�Q�i�U�L�i�V���O�H�Y�p�O�I�H�U�W���]�p�V���V�]�L�Q�W�M�p�W���D���S�D��
�U�D�G�L�F�V�R�P�R�V���N�t�V�p�U�O�H�W�E�H�Q���D���V�]�D�O�P�D���p�V���D�J�U�R�V�]�|�Y�H�W�H�V���W�D�N�D�U�i�V���V�]�L�J�Q�L��
�I�L�N�i�Q�V�D�Q���F�V�|�N�N�H�Q�W�H�W�W�H�����D�]�D�]���D�O�N�D�O�P�D�]�i�V�X�N���K�R�]�]�i�M�i�U�X�O�K�D�W���D���N�y�U��
�R�N�R�]�y�N���H�O�O�H�Q�L���Y�p�G�H�N�H�]�p�V�K�H�]���L�V�� 

�%�X�U�J�R�Q�\�i�E�D�Q�� �D�� �P�X�O�F�V�R�O�i�V�V�D�O�� �H�O�p�U�W�� �D�O�D�F�V�R�Q�\�D�E�E�� �W�H�U�P�p�V�i�W�O�D��
gok (14-������ �W���K�D������ �D�� �K�H�U�E�L�F�L�G�H�N�� �M�R�E�E�� �K�D�W�p�N�R�Q�\�V�i�J�D�� ������-25 t/ha 
�W�H�U�P�p�V�i�W�O�D�J���� �p�V�� �D�� �N�H�Y�p�V�E�p�� �P�X�Q�N�D�L�J�p�Q�\�H�V�� �N�L�M�X�W�W�D�W�i�V�D�� �P�L�D�W�W�� �Q�D��
�J�\�R�E�E���W�H�U�•�O�H�W�H�Q���Q�H�P���M�D�Y�D�V�R�O�K�D�W�y���D���P�X�O�F�V�R�O�i�V�����3�D�U�D�G�L�F�V�R�P���p�V���E�D��
�W�i�W�D�� �H�V�H�W�p�E�H�Q�� �P�L�Q�G�H�Q�N�p�S�S�H�Q�� �S�H�U�V�S�H�N�W�L�Y�L�N�X�V�D�N�� �D�� �W�D�O�D�M�W�D�N�D�U�y��
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�D�Q�\�D�J�R�N�����$���M�|�Y���E�H�Q���I�R�Q�W�R�V���O�H�K�H�W���K�D�V�R�Q�O�y���Y�L�]�V�J�i�O�D�W�R�N���H�O�Y�p�J�]�p�V�H����
�P�L�Y�H�O���Y�D�O�y�V�]�t�Q�&�O�H�J���H�J�\�U�H���Q�D�J�\�R�E�E���P�p�U�W�p�N�E�H�Q���N�H�O�O���P�D�M�G���W�i�P�D�V�]��
�N�R�G�Q�X�Q�N���H�]�H�N�U�H���D���P�D���P�p�J���D�O�W�H�U�Q�D�W�t�Y�Q�D�N���K�t�Y�R�W�W���P�y�G�V�]�H�U�H�N�U�H. 
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�e�G�H�V�E�X�U�J�R�Q�\�D  
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THE EFFECT OF CHARCO AL ON MAIZE 
GROWTH AND EVAPOTRAN SPIRATION  
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Maize is grown intensively in Hungary. It has plenty of benefits, 
mainly for human usage and animal feed. So far, only a few on-site 
evapotranspiration studies have been conducted. This experiment 
was carried out to study the impact of low-dose charcoal on maize 
evapotranspiration in Keszthely, Hungary, during the wet season of 
2023. The results revealed that a charcoal supply of 0.4 t ha-1 boosted 
evapotranspiration (ETc) significantly by 4.34%, as well as the 
seasonal average crop coefficient (Kc) by 5.49% compared to the 
control. In the same way, the mean leaf area index m2 (LAI) and the 
mean relative chlorophyll content rose by 0.401 m2 and 4.33, 
respectively, in comparison to the control. The cumulative reference 
evapotranspiration (ET0) value was greater than both charcoal 
amendment and control by 45.41 mm and 62.30 mm, respectively. 
This research summarizes that a low charcoal dose of 0.4 t ha-1 has 
a significant effect on maize ETc, Kc, LAI m2, and relative 
chlorophyll content.   

Keywords: charcoal, maize, cumulative evapotranspiration, reference 
evapotranspiration, leaf area index.  
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Weeds found in crop fields could play an active role in plant virus 
dissemination as host and plant virus reservoirs on agricultural 
fields. This could lead to significant yield losses in crop fields. In our 
previous studies examining the virome of millet plants as weeds us-
ing small RNA HTS, we detected the presence of three viruses: 
wheat streak mosaic virus (WSMV), which was known to be present 
in Hungary, barley yellow striate mosaic virus (BYSMV) and barley 
virus G (BVG), which had not been described from Hungary before 
our results. Based on these findings, we hypothesized that millet 
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may play a role in the persistence and spread of plant viruses. To 
investigate if other monocotyledonous plants can also host these and 
possibly other viruses in July 2021, a total of 62 plant leaf samples 
were collected from millet, Echinocloa crus-galli, Setaria viridis, 
Cynodon dactylon and Sorghum halepense plants grown as weed 
and from maize in two locations at Keszthely. The collected plants 
showed viral-associated symptoms. Nucleic acids were purified 
from the samples and small RNAs were isolated. Small RNA se-
quencing libraries of the two regions were prepared and sequenced 
on the Illumina platform. FastQ files of the sequenced libraries were 
analyzed using CLC Genomic Workbench software package. The 
result of the bioinformatic analysis has revealed the presence of 
WSMV and BYSMV in millet, whilst BVG was detected in Echi-
nocloa crus galli. Moreover, Aphis glycines virus (ApG1V) has 
been detected in maize, the presence of which has not been known 
in Hungary or maize host plants. The presence of WSMV, BYSMV, 
BVG and ApG1V viruses was confirmed by RT-PCR for all the 
plant samples. The results of the bioinformatic analysis indicated the 
presence of additional viruses, and we are currently working on the 
confirmation of their presence using RT-PCR. The results of our re-
search suggest that monocotyledonous weed plants may assist plant 
viruses to persist and act as virus reservoirs in cultivated crops. 

Keywords:  small RNA HTS, plant virus, reservoir, weeds  
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Guhr Eszter 

�g�U�|�N�|�V���S�U�R�E�O�p�P�i�W���M�H�O�H�Q�W�����N�•�]�G�H�O�H�P���D���J�\�R�P�Q�|�Y�p�Q�\�H�N���H�O�O�H�Q���D���M�|�Y���U�H��
�Q�p�]�Y�H���N�U�L�W�L�N�X�V�D�E�E���W�H�U�•�O�H�W�W�p���Y�i�O�K�D�W�����6�]�i�P�R�V���W�p�Q�\�H�]�����Y�H�]�H�W�H�W�W���D�K�K�R�]����
�K�R�J�\���D�]���L�G�����H�O���U�H�K�D�O�D�G�W�i�Y�D�O���H�]���D���S�U�R�E�O�p�P�D�N�|�U���H�J�\�U�H���Q�|�Y�H�N�Y�����N�L�K�t��
�Y�i�V�W���M�H�O�H�Q�W�K�H�W�����$���Q�H�P���P�H�J�I�H�O�H�O�����H�O�M�i�U�i�V�R�N�Q�D�N���N�|�V�]�|�Q�K�H�W���H�Q�����D�]���H�J�\��
�R�O�G�D�O�~���V�]�H�U�K�D�V�]�Q�i�O�D�W���N�|�Y�H�W�N�H�]�W�p�E�H�Q���V�]�i�P�R�V���H�V�H�W�E�H�Q���P�H�J�I�L�J�\�H�O�K�H�W�����D��
�J�\�R�P�Q�|�Y�p�Q�\�H�N�� �N�|�U�p�E�H�Q�� �Y�i�O�W�R�]�y�� �J�H�Q�H�W�L�N�D�L�� �i�O�O�R�P�i�Q�\���� �P�H�O�\�� �U�H�]�L�V�]��
�W�H�Q�F�L�i�W�� �E�L�]�W�R�V�t�W�� �E�L�]�R�Q�\�R�V�� �K�H�U�E�L�F�L�G�H�N�N�H�O�� �V�]�H�P�E�H�Q���� �5�H�Q�G�N�t�Y�•�O�� �Q�D�J�\��
�Y�D�U�L�D�E�L�O�L�W�i�V�����I�D�M�R�Q���E�H�O�•�O�L���G�L�Y�H�U�]�L�W�i�V���W�R�Y�i�E�E���Q�H�K�H�]�t�W�L���D�]���H�O�O�H�Q�•�N���Y�D�O�y��
�Y�p�G�H�N�H�]�p�V�W���� 

�0�p�J�� �L�Q�N�i�E�E�� �V�~�O�\�R�V�E�t�W�Y�D�� �H�]�W�� �D�� �K�H�O�\�]�H�W�H�W���� �D�]�� �H�J�\�U�H�� �V�]�&�N�•�O����
�Q�|�Y�p�Q�\�Y�p�G���V�]�H�U�H�N�� �S�D�O�H�W�W�i�M�D���� �P�H�O�O�\�H�O�� �N�H�Y�H�V�H�E�E�� �O�H�K�H�W���V�p�J�•�Q�N��
�P�D�U�D�G���D���Y�p�G�H�N�H�]�p�V�U�H���� 

�(�]�H�Q���N�X�W�D�W�i�V���N�H�U�H�W�H�L�Q���E�H�O�•�O�����K�i�U�R�P���Q�D�J�\���M�H�O�H�Q�W���V�p�J�J�H�O���E�t�U�y��
�H�J�\�V�]�L�N�&�� �V�]�i�Q�W�y�I�|�O�G�L�� �J�\�R�P�Q�|�Y�p�Q�\�����I�H�Q�\�p�U�F�L�U�R�N���� �I�D�N�y�� �P�X�K�D�U����
�Y�D�G�N�|�O�H�V�����F�V�t�U�i�]�i�V�E�L�R�O�y�J�L�i�M�i�W�� �Y�L�]�V�J�i�O�W�D�P �O�D�E�R�U�D�W�y�U�L�X�P�L��
�3�H�W�U�L�F�V�p�V�]�p�V�� �F�V�t�U�i�]�W�D�W�i�V�L�� �W�H�V�]�W�H�N�E�H�Q�� ���E�L�R�D�V�V�D�\��. A gyommag-
�J�\�&�M�W�p�V���L�G�H�M�p�W���O�����D���P�D�J�Y�D�N���p�O�H�W�N�R�U�i�W�y�O�����D �W�i�U�R�O�i�V�L���I�H�O�W�p�W�H�O�H�N�W���O���p�V��
�D���I�D�M�R�N�W�y�O���I�•�J�J���H�Q���D���F�V�t�U�i�]�i�V�L�������M�H�O�H�Q�W���V�H�Q���Y�i�O�W�R�]�R�W�W���������p�V������������
�N�|�]�|�W�W���D�O�D�N�X�O�W�����/�H�J�P�D�J�D�V�D�E�E���Y�R�O�W���D���N�|�O�H�V���F�V�t�U�i�]�i�V�D�����N�|�]�H�O����������
���������P�t�J���D���O�H�J�N�H�Y�p�V�E�p���D���I�D�N�y���P�X�K�D�U���P�D�J�M�D�L�����V�]�H�P�W�H�U�P�p�V�H�L�����F�V�t��
�U�i�]�W�D�N�� 

�$���N�L�p�U�W�p�N�H�O�p�V�p�K�H�]���N�p�W�P�L�Q�W�i�V���7-�S�U�y�E�it alkalmaztam.  
�(�U�H�G�P�p�Q�\�H�L�P���D�O�D�S�M�i�Q���H�O�P�R�Q�G�K�D�W�y�����K�R�J�\���E�H�I�R�O�\�i�V�R�O�M�D���D���W�i�U�R��

�O�i�V�L�� �L�G���� �p�V�� �P�y�G�� �D�� �F�V�t�U�i�]�i�V�L�� �N�p�S�H�V�V�p�J�H�W�� �E�L�]�R�Q�\�R�V�� �H�V�H�W�H�N�E�H�Q����
�8�J�\�D�Q�L�V���� �K�D�� �D�� �P�D�J�Y�D�N�� �V�]�i�P�i�U�D�� �N�H�G�Y�H�]���W�O�H�Q�� �N�|�U�•�O�P�p�Q�\�H�N�� �N�|��
�]�|�W�W���W�|�U�W�p�Q�L�N���D���W�i�U�R�O�i�V�����D�N�i�U���p�O�H�W�W�D�Q�L�����D�N�i�U���Y�p�G�H�N�H�]�p�V�L���P�H�F�K�D�Q�L�]��
�P�X�V�N�p�Q�W���P�D�J�Q�\�X�J�D�O�P�L���i�O�O�D�S�R�W�E�D���N�H�U�•�O�K�H�W�Q�H�N�����(�Q�Q�H�N���D�]���i�O�O�D�S�R�W��
�Q�D�N���D���I�H�O�R�O�G�y�G�i�V�D���U�H�Q�G�N�t�Y�•�O���Y�i�O�W�R�]�y���I�D�M�R�Q�N�p�Q�W������ 

�$�]�R�Q�E�D�Q���Q�H�P���P�L�Q�G�H�Q���I�D�M�Q�i�O���i�O�O���I�H�Q�W���G�R�U�P�D�Q�F�L�D���P�p�J���D�E�E�D�Q��
�D�]�� �H�V�H�W�E�H�Q�� �V�H�P���� �K�D�� �K�R�V�V�]�~�� �p�Y�H�N�H�Q�� �N�H�U�H�V�]�W�•�O�� �Q�H�P�� �E�L�]�W�R�V�t�W�R�W�W�� �D��
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�N�H�G�Y�H�]�����I�H�O�W�p�W�H�O���D���F�V�t�U�i�]�i�V�K�R�]�����(�]���L�V���D�]�W���D���W�p�Q�\�W���E�L�]�R�Q�\�t�W�M�D�����K�R�J�\��
�M�H�O�H�Q�W���V���N�•�O�|�Q�E�V�p�J�H�N���Y�D�Q�Q�D�N���D�]���H�J�\�H�V���J�\�R�P�I�D�M�R�N���W�~�O�p�O�p�V�L���V�W�U�D��
�W�p�J�L�i�L���N�|�]�|�W�W���� 

�(�]�� �N�•�O�|�Q�|�V�H�Q�� �I�R�Q�W�R�V�� �D�� �J�\�D�N�R�U�O�D�W�E�D�Q���� �P�L�Y�H�O�� �F�V�D�N�� �D�� �F�V�t�U�i�]�y��
�J�\�R�P�R�N���H�O�O�H�Q���W�X�G�X�Q�N���Y�p�G�H�N�H�]�Q�L�����W�H�K�i�W���D���Q�\�X�J�D�O�P�L���i�O�O�D�S�R�W���I�H�O�R�O��
�G�i�V�D���X�W�i�Q���D���F�V�t�U�D�Q�|�Y�p�Q�\�H�N�H�W���W�X�G�M�X�N���K�D�W�p�N�R�Q�\�D�Q���S�X�V�]�W�t�W�D�Q�L�����I�L�]�L��
�N�D�L�����N�p�P�L�D�L���Y�D�J�\���P�H�F�K�D�Q�L�N�D�L���H�O�M�i�U�i�V�R�N�N�D�O������ 

�9�p�J�H�]�H�W�•�O�����|�V�V�]�H�V�V�p�J�p�E�H�Q���H�O�P�R�Q�G�K�D�W�y�����K�R�J�\���D���K�D�W�p�N�R�Q�\���Y�p��
�G�H�N�H�]�p�V�� �F�V�D�N�� �P�H�J�I�H�O�H�O���� �W�H�F�K�Q�L�N�i�N�� �D�O�N�D�O�P�D�]�i�V�i�Y�D�O�� �p�V�� �D�O�D�S�R�V��
�J�\�R�P�E�L�R�O�y�J�L�D�L�� �L�V�P�H�U�H�W�H�N�N�H�O�� �O�H�K�H�W�V�p�J�H�V���� �0�L�Q�G�H�Q�� �H�V�H�W�E�H�Q�� �W�|�U�H��
kedni kell a �K�H�O�\�W�H�O�H�Q���p�V���W�~�O�]�R�W�W���Q�|�Y�p�Q�\�Y�p�G���V�]�H�U�H�N���I�H�O�K�D�V�]�Q�i�O�i��
�V�i�Q�D�N�� �H�O�N�H�U�•�O�p�V�p�U�H���� �P�H�O�O�\�H�O�� �N�R�P�R�O�\�� �O�p�S�p�V�H�N�H�W�� �W�H�K�H�W�•�Q�N�� �p�O���K�H��
�O�\�•�Q�N���P�H�J�y�Y�i�V�D���p�U�G�H�N�p�E�H�Q���� 
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This study presents a comprehensive investigation into the presence 
of plant viruses infecting potato, tomato, and pepper cultivars in Ko-
sovo, marking the first-ever report of such findings. During the 
summer of 2023 potato, tomato and pepper fields in Kosovo were 
investigated occasionally for the presence of virus-like symptoms. 
Based on this visual investigation 12 samples were collected from 
each potato and tomato, and 6 samples from pepper plants (30 
samples in total) across various regions of Kosovo. For virus detec-
tion, we used two strikingly different methods: Lateral Flow Strips 
(LFS) and high-throughput sequencing (HTS). As a well-estab-
lished serological method, LFS, offers a targeted approach by de-
tecting specific viral antigens, while HTS provides a broader, unbi-
ased view of the entire virome present in the samples. Furthermore, 
we aimed to compare the results obtained from ELISA and HTS to 
evaluate their effectiveness in virus detection. Initial testing using 
LFS (Loewe) was conducted to detect the presence of Cucumber 
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mosaic virus (CMV) in potatoes and Tobamoviruses in tomatoes 
and peppers. The results revealed that 7 (out of 12) potato samples 
tested positive for CMV, while 5 tomatoes (out of 12) and 4 peppers 
(out of 6) tested positive for Tobamoviruses. Leaf materials of the 
positive samples were dried using CaCl2 and transported to Hun-
gary for further analysis.  

For HTS, the total nucleic acid extracted from the collected 
leaves were DNase treated before being subjected to ri-
bodepleted RNA sequencing, which was ordered from NOVO-
GEN as a service. The sequenced reads were analysed using bi-
oinformatic methods of the CLC Genomic Workbench software 
of Qiagen. Following data import, we conducted trimming. 
From the trimmed paired reads. we prepared contigs and per-
formed a BLAST of contigs to the reference genomes of the 
currently known plant-infecting viruses. The reads were also di-
rectly mapped to the reference genomes of viruses for which 
contigs with low E values were found. Consensus sequences 
prepared from this mapping and alignment allowed us to calcu-
late the coverage of the viral genome by virus-derived se-
quences.  

As a result, we detected the presence of various viruses, in-
cluding: cucumber mosaic virus (CMV) RNA1, RNA2, RNA3, 
broad bean wilt virus 2 RNA1, RNA2, potato virus Y, tobacco 
vein clearing virus, pepper cryptic virus 2 RNA1, RNA2, bell 
pepper endornavirus, ranunculus white mottle virus RNA1, 
CMV satellite RNA and tomato aspermy virus RNA 1. 

Currently, the validation of the presence of these viruses is 
in progress by virus-specific RT-PCR. RT-PCR was conducted 
on pooled samples from potatoes, tomatoes, and peppers. Initial 
results confirm the presence of CMV RNA1, RNA2, and RNA3 
in the pepper pool.  

Keywords:  plant virus, Solanaceae, high throughput sequencing 
(HTS), LFS, virome  
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The purpose of the study was to investigate the fungal seed diseases 
affecting two major monocotyledonous weed species -Panicum 
miliaceum and Echinochloa crus-galli- within Hungary. The seeds 
of Panicum miliaceum used for the study were collected from Keszt-
hely in the years 1985 and 2007 while the seeds of Echinochloa crus 
galli were collected from Keszthely and Szombathely regions in the 
year 2010. The experiment was set in two repetitions with 50 seeds 
each; therefore, a total of 100 seeds were germinated per sample. 
Seeds were arranged on the Petri dishes containing moistened filter 
papers and then covered. The seeds were incubated for 14 days, at a 
temperature of 24 degrees Celsius in a thermostat. During this time 
visual scans on potential early infection were done on day 7 and 
thereafter on day 14, a visual examination was done followed by a 
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microscopic examination of the infected seeds.  Microscopic 
identification of fungal genera was performed on the infected seeds. 
Fungal genera identified significantly comprised of a group of fungi 
belonging to the class Ascomycetes. The most abundant genera 
identified were Fusarium, Alternaria, and Aspergillus. Based on 
analysis of the results, out of the 400 seeds examined, Fusarium was 
the most dominant with 44.25%, Alternaria (21.25%), and 
Aspergillus (16.50%). Echinochloa crus galli showed a higher 
likelihood of susceptibility to genera Fusarium, Alternaria, and 
Aspergillus compared to Panicum miliaceum. Monocot weeds in 
Hungary are susceptible to fungal infestation that causes heavy 
losses, and it is therefore recommended to use holistic IPM 
approaches to control fungal diseases and reduce reliance on 
fungicides. 

Keywords: Fungus, Panicum miliaceum, Echinochloa crus-galli, 
seeds  
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PRUNORUM�����e�6���9�(�.�7�2�5�È�1�$�.�����$��
�6�=�,�/�9�$�/�(�9�e�/�%�2�/�+�È�1�$�.��(CACOPSYLLA 
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�9�,�=�6�*�È�/�$�7�$ �0�$�*�<�$�5�2�5�6�=�È�*�,�� 
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�0�D�J�\�D�U���$�J�U�i�U���p�V���e�O�H�W�W�X�G�R�P�i�Q�\�L���(�J�\�H�W�H�P���*�H�R�U�J�L�N�R�Q���&�D�P�S�X�V�����1�|��
�Y�p�Q�\�Y�p�G�H�O�P�L���7�D�Q�V�]�p�N�� 
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�$���V�i�U�J�D- vagy kajszibarack (Prunus armeniaca�����W�H�U�P�H�V�]�W�p�V�H���D���O�H�J��
�Q�H�K�H�]�H�E�E���Q�|�Y�p�Q�\�W�H�U�P�H�V�]�W�p�V�L���p�V���Q�|�Y�p�Q�\�Y�p�G�H�O�P�L���I�H�O�D�G�D�W�R�N���H�J�\�L�N�H�����$��
�N�p�V���L���W�H�U�P���U�H���I�R�U�G�X�O�i�V�����D���Q�D�J�\�U�D���Q�|�Y�����I�i�N���P�L�D�W�W�L���K�H�N�W�i�U�R�Q�N�p�Q�W�L���V�&�U�t��
�W�p�V���Q�H�K�p�]�V�p�J�H�����Q�D�J�\���N�p�]�L���P�X�Q�N�D�H�U���L�J�p�Q�\�����D���J�\�•�P�|�O�F�V���U�|�Y�L�G���H�O�W�D�U�W�K�D��
�W�y�V�i�J�L���L�G�H�M�H�����L�G���M�i�U�i�V�E�y�O���H�U�H�G�����P�H�J�W�p�U�•�O�p�V���E�L�]�R�Q�\�W�D�O�D�Q�V�i�J�D���F�V�D�N���Q�p��
�K�i�Q�\���D�]�R�N�E�y�O���D���Q�H�K�p�]�V�p�J�H�N�E���O�����D�P�L���N�R�F�N�i�]�D�W�R�V�V�i���W�H�V�]�L���D�]���H�U�H�G�P�p��
�Q�\�H�V���N�D�M�V�]�L���W�H�U�P�H�V�]�W�p�V�W�����(�]�H�N�H�Q���I�H�O�•�O���S�H�G�L�J���R�W�W���Y�D�Q�Q�D�N���D�]���p�Y�U���O���p�Y�U�H��
�M�H�O�H�Q�W�N�H�]���� �P�H�J�R�O�G�K�D�W�D�W�O�D�Q�Q�D�N�� �W�&�Q���� �Q�|�Y�p�Q�\�Y�p�G�H�O�P�L�� �S�U�R�E�O�p�P�i�N����
�P�L�Q�W���D���E�D�N�W�H�U�L�i�O�L�V���p�V���J�R�P�E�i�V���I�H�U�W���]�p�V�H�N���P�L�D�W�W���M�H�O�H�Q�W�N�H�]�����S�X�V�]�W�X�O�i�V�R�N��
�p�V���D���&�D����Phytoplasma prunorum. 

�$���N�O�R�U�y�]�L�V�V�D�O�����O�R�P�E�Y�H�V�]�W�p�V�V�H�O�����P�D�M�G���N�p�V���E�E���U�p�V�]�O�H�J�H�V�����P�D�M�G��
�W�H�O�M�H�V�� �S�X�V�]�W�X�O�i�V�V�D�O�� �M�i�U�y�� �I�L�W�R�S�O�D�]�P�i�V�� �E�H�W�H�J�V�p�J�� �P�H�J�L�V�P�H�U�p�V�H�� �D��
�N�|�]�H�O�P�~�O�W�E�D�Q���W�H�O�M�H�V�H�G�H�W�W���N�L�����G�H���D���M�|�Y�����Q�H�P�]�H�G�p�N�p�U�H���Y�i�U�����K�R�Jy a 
�Y�p�J�O�H�J�H�V���P�H�J�R�O�G�i�V�W���P�H�J�W�D�O�i�O�M�D�����$���Y�p�G�H�N�H�]�p�V�W���P�i�U���W�H�O�H�S�t�W�p�V���H�O���W�W��
�N�H�O�O���H�O�N�H�]�G�H�Q�L�����(�K�K�H�]���R�O�\�D�Q���V�]�L�Q�W�&���R�U�V�]�i�J�R�V���Y�L�]�V�J�i�O�D�W�U�D���p�V���H�O�O�H�Q��
���U�]�p�V�U�H���O�H�Q�Q�H���V�]�•�N�V�p�J�����D�P�L���E�L�]�W�R�V�t�W�D�Q�i���D���I�L�W�R�S�O�D�]�P�D�P�H�Q�W�H�V���V�]�D��
�S�R�U�t�W�y�D�Q�\�D�J�� �O�p�W�U�H�K�R�]�i�V�i�W�� �p�V�� �p�U�W�p�N�H�V�t�W�p�V�p�W���� �$�� �M�H�O�H�Q�W�p�N�W�H�O�H�Q�Q�H�N��
t�&�Q�������D�]���•�O�W�H�W�Y�p�Q�\�E�H�Q���O�i�W�Y�i�Q�\�R�V���N�i�U�R�N�D�W���Q�H�P���R�N�R�]�y���U�R�Y�D�U�Y�H�N��
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�W�R�U�D�����D���V�]�L�O�Y�D���O�H�Y�p�O�E�R�O�K�D����Cacopsylla pruni) �H�O�O�H�Q�L���Y�p�G�H�N�H�]�p�V���S�H��
�G�L�J���F�V�D�N���D�]���H�J�\�L�N���V�]�H�J�P�H�Q�V�H���D���V�]�•�N�V�p�J�H�V���Y�p�G�H�N�H�]�p�V�L���P�H�J�R�O�G�i��
soknak. 

�$���Y�H�N�W�R�U���H�O�O�H�Q�L���Y�p�G�H�N�H�]�p�V�W���V�]�i�P�R�V���W�p�Q�\�H�]�����Q�H�K�H�]�t�W�L�����$���W�H�U��
�P�p�V�]�H�W�H�V���W�i�S�O�i�O�p�N�I�R�U�U�i�V�D�L�����P�L�Q�W���D���Y�D�G��Prunus fajok kozmopoli-
�W�i�N�����I�L�W�R�S�O�D�]�P�i�Y�D�O���D�Q�p�O�N�•�O���N�p�S�H�V�H�N���I�H�U�W���]���G�Q�L�����K�R�J�\���O�i�W�K�D�W�y���W�•��
�Q�H�W�H�N�H�W�� �S�U�R�G�X�N�i�O�Q�i�Q�D�N���� �$�� �Y�H�N�W�R�U�� �U�|�Y�L�G�� �L�G���W�� �W�|�O�W�� �D�� �Y�D�G�� �p�V�� �W�H�U��
mesztett Prunus �I�D�M�R�N�R�Q�����G�H���H���U�|�Y�L�G���L�G�����D�O�D�W�W���L�V���N�p�S�H�V���i�W�D�G�Q�L���D��
�E�H�Q�Q�H���S�H�U�]�L�V�]�W�H�Q�V���P�y�G�R�Q���L�Q�N�X�E�i�O�y�G�y���I�L�W�R�S�O�D�]�P�i�W�� 

�$���I�L�W�R�S�O�D�]�P�D���I�H�U�W���]�|�W�W�V�p�J���I�H�O�P�p�U�p�V�p�K�H�]���D�]���i�O�W�D�O�D�P���L�V���N�L�S�U�y��
�E�i�O�W���1�X�F�O�H�R�V�S�L�Q���3�O�D�Q�W���,�,�����N�L�W�����D���Q�\�H�U�V���N�L�Y�R�Q�D�W���N�p�V�]�t�W�p�V�p�U�H���D�O�N�D�O��
�P�D�V���3�O�D�Q�W���0�D�W�H�U�L�D�O���/�\�V�L�V���N�L�W���p�V���D���I�L�W�R�S�O�D�]�P�i�N���Q�|�Y�p�Q�\�L���N�L�Y�R�Q�D�W��
�E�D�Q���Y�D�O�y���N�L�P�X�W�D�W�i�V�i�U�D���K�D�V�]�Q�i�O�W���/�$�0�3���Y�L�]�V�J�i�O�D�W���P�L�Q�G���J�\�|�N�p�U��
�E���O���� �P�L�Q�G�� �O�H�Y�p�O�E���O���� �P�L�Q�G�� �S�H�G�L�J�� �U�R�Y�D�U�E�y�O�� �J�\�R�U�V�� �p�V�� �p�U�W�p�N�H�O�K�H�W����
�H�U�H�G�P�p�Q�\�W�� �D�G�R�W�W���� �$�� �V�]�H�P�U�H�Y�p�W�H�O�H�]�p�V�V�H�O�� �W�|�U�W�p�Q���� �I�H�U�W���]�|�W�W�V�p�J��
�P�H�J�i�O�O�D�S�t�W�i�V�D�� �p�V�� �D�� �W�p�Q�\�O�H�J�H�V�� �I�H�U�W���]�|�W�W�V�p�J�� �N�|�]�|�W�W�� �Q�H�P�� �H�J�\�p�U��
�W�H�O�P�&�� �D�]�� �|�V�V�]�H�I�•�J�J�p�V���� �P�L�Y�H�O�� �D�]�� �H�J�\�H�V�� �S�X�V�]�W�X�O�y�� �H�J�\�H�G�H�N�E���O�� �D��
fitoplazm�D�� �I�H�U�W���]�|�W�W�V�p�J�� �Q�H�P�� �Y�R�O�W�� �N�L�P�X�W�D�W�K�D�W�y�� �D�Q�Q�D�N�� �H�O�O�H�Q�p�U�H����
�K�R�J�\���D���I�D���V�~�O�\�R�V���W�•�Q�H�W�H�N�H�W���P�X�W�D�W�R�W�W�� 

�$�� �Y�p�G�H�N�H�]�p�V�� �N�X�O�F�V�S�R�Q�W�M�D�� �D�]�� �H�O�O�H�Q���U�]�|�W�W�� �Y�t�U�X�V�� �p�V��
�I�L�W�R�S�O�D�]�P�D�P�H�Q�W�H�V���V�]�D�S�R�U�t�W�y�D�Q�\�D�J�����D���N�R�U�D�L���E�H�W�H�O�H�S�•�O�����U�R�Y�D�U�Y�H�N��
�W�R�U�R�N���H�O�O�H�Q�L���Y�H�J�\�V�]�H�U�H�V�����H�Q�J�H�G�p�O�\�H�]�p�V���H�V�H�W�p�Q���$�O-�V�]�L�O�L�N�i�W�R�V�������H�O����
�U�H�M�H�O�]�p�V�U�H���D�O�D�S�R�]�R�W�W���Y�p�G�H�N�H�]�p�V�����D���E�H�W�H�J���I�i�N���H�O�W�i�Y�R�O�t�W�i�V�D�����p�V���P�L�Q��
�G�H�Q�H�N�H�O���W�W���D���I�H�O�W�|�U�����D�O�D�Q�\�V�D�U�M�D�N���L�U�W�i�V�D�� 

Kulcsszavak: �N�D�M�V�]�L�E�D�U�D�F�N���� �F�V�R�Q�W�K�p�M�D�V�R�N�� �H�X�U�y�S�D�L�� �V�i�U�J�D�V�i�J�D��
fitoplazma, Phytoplasma prunorum���� �V�]�L�O�Y�D�� �O�H�Y�p�O�E�R�O�K�D����Cacopsylla 
pruni.  
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THE JOURNEY OF VIROME  
CHARACTERIZATION  IN ASCLEPIAS SYRIACA 
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Roy G. Kiambi1,2, Zita Dorner2, �e�Y�D �9�i�U�D�O�O�\�D�\1 

1MATE Institute of Plant Protection, Department of Plant Pathology, 
�*�H�Q�R�P�L�F�V���5�H�V�H�D�U�F�K���*�U�R�X�S�����*�|�G�|�O�O�� 

2MATE Institute of Plant Protection, Department of Integrated Plant 
Protection, �*�|�G�|�O�O�� 

 
High throughput sequencing (HTS) has revolutionised virus 
detection and discovery, allowing for the untargeted characterisation 
of viromes. The current drive is to apply this technology in routine 
pathogen detection in many crops. 

An invasive weed common milkweed or silkweed 
(Asclepias syriaca L.) member of the genus Asclepias 
originating from North America, has become a major concern 
in Hungary due to its ability to spread rapidly and outcompete 
native plants in natural and semi-natural habitats. It also causes 
damage in orchards and field crops. It is known to host a variety 
of economically important viruses; cucumber mosaic virus, al-
fafa mosaic virus and tobacco mosaic virus which have been 
detected in naturally infected plants. Therefore, to investigate 
its viromes is not only scientifically interesting, but is essential 
for economically destructive viruses.  

This research is focused on gaining insights into the diversity 
of viral species present in this invasive weed and their potential 
impact on the plant's ecology and interactions with other 
organisms. In this study we aimed to determine viromes of A. 
syriaca plants growing at an orchard and in natural habitats 
using HTS-based metagenomics sequencing, alongside 
molecular detection methods. A survey was conducted in a 
plum orchard (Tapiobicske), a wet natural habitat (Tapiobicske) 
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and a sandy, dry natural habitat (Nagykata) in Hungary. Four 
leaves of ten plants from each location, showing different virus-
like symptoms, were collected and used for total isolation of 
nucleic acid. Three pools, mixing up nucleic acid originating 
from the same location were prepared, DNase treated and 
sequenced after ribodepletion as a unified pool. Bioinformatic 
analysis of sequenced reads was commenced using CLC 
Genomics workbench (QIAGEN Aarhus, Denmark). The 
imported fastq files were trimmed. Contigs were prepared from 
trimmed paired reads, and followed by BLAST of contigs to the 
reference genomes of the currently known viruses infecting 
plants, fungi and insects for sequence similarity. The reads were 
mapped to reference genomes of nine viruses for which contigs 
with E value of zero were detected.  

Validation is ongoing to confirm the presence of these 
viruses in A. syriaca and determine the number of infected 
plants visa vi the surveyed locations. This is through using 
target RT-PCR with primers from literature and designed based 
on the sequenced contigs. To do this cDNAs preparation was 
carried out from the original nucleic acid extracts, representing 
both the pools and the originally sequenced individuals. 
Presence of cucumber mosaic virus which was present at the 
wet habitat has been validated, while validation of the other 
viruses is currently ongoing. 

Keywords: Asclepias syriaca, plant virus, high throughput 
sequencing (HTS), invasive weeds  
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A LISZTHARMAT ( ERYSIPHE GRAMINIS)  
�(�/�/�(�1�,���9�e�'�(�.�(�=�e�6���/�(�+�(�7���6�e�*�(�,�� 

���6�=�,���%�Ò�=�È�%�$�1 

�0�R�O�Q�i�U���3�p�W�H�U�����7�D�N�i�F�V���$�Q�G�U�i�V���3�p�W�H�U 

�0�$�7�(�����1�|�Y�p�Q�\�Y�p�G�H�O�P�L���,�Q�W�p�]�H�W�����1�|�Y�p�Q�\�Y�p�G�H�O�P�L���7�D�Q�V�]�p�N�����*�H�R�U�J�L�N�R�Q��
Campus Keszthely 

 
�$���E�~�]�D���P�H�J�K�D�W�i�U�R�]�y���Q�|�Y�p�Q�\���D���P�H�]���J�D�]�G�D�V�i�J�E�D�Q�����D�P�H�O�\���W�H�U�P�H�V�]�W�p��
�V�p�W���W�|�E�E���N�y�U�R�N�R�]�y���P�H�J�M�H�O�H�Q�p�V�H���L�V���E�H�I�R�O�\�i�V�R�O�M�D�����(�]�H�N���N�|�]�•�O���D���O�L�V�]�W��
�K�D�U�P�D�W���W�|�E�E���P�L�Q�W���I�p�O���p�Y�V�]�i�]�D�G�R�V���M�H�O�H�Q�O�p�W�H���V�R�U�i�Q���M�H�J�\�]�H�W�H�N���O�H���H�V�H�W�H�Q��
�N�p�Q�W���V�~�O�\�R�V�����������I�H�O�H�W�W�L���W�H�U�P�p�V�Y�H�V�]�W�H�V�p�J�H�W�����G�H���H�J�\���i�W�O�D�J�R�V���p�Y�Een is 
�N�p�S�H�V����-���������N�i�U�W���R�N�R�]�Q�L�����(�]�p�U�W���F�p�O�X�O���W�&�]�W�•�N���N�L���D���O�L�V�]�W�K�D�U�P�D�W���H�O�O�H�Q�L��
�N�p�P�L�D�L���Y�p�G�H�N�H�]�p�V���K�D�W�p�N�R�Q�\�V�i�J�i�Q�D�N���D���Y�L�]�V�J�i�O�D�W�i�W�� 

�$�]���|�V�V�]�H�V�H�Q���K�p�W���N�H�]�H�O�p�V�W���Q�D�J�\���S�D�U�F�H�O�O�i�N�E�D���i�O�O�t�W�R�W�W�X�N���E�H���Q�p�J�\��
�L�V�P�p�W�O�p�V�V�H�O�����$�]���i�O�W�D�O�X�Q�N���Y�i�O�D�V�]�W�R�W�W���Q�|�Y�p�Q�\�Y�p�G�����V�]�H�U�H�N���D�]���(�O�D�W�X�V��
�(�U�D���p�V���D���5�H�Y�\�F�D�U�H���Y�R�O�W�D�N�����$�]���p�U�W�p�N�H�O�p�V���V�R�U�i�Q���D���O�L�V�]�W�K�D�U�P�D�W���I�H�U��
�W���]�|�W�W�V�p�J�H�W���Y�L�]�V�J�i�O�W�X�N���V�]�i�]�D�O�p�N�R�V���p�U�W�p�N�E�H�Q���D���W�H�O�M�H�V���]�|�O�G���I�H�O�•�O�H�W��
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�U�L�O�L�V�� �K�y�Q�D�S�E�D�Q�� �N�L�H�P�H�O�N�H�G���� �Y�R�O�W���� �$�� �W�p�O�� �H�Q�\�K�H�� �W�D�U�W�y�V�� �I�D�J�\�R�N�W�y�O��
�V�]�L�Q�W�H�� �P�H�Q�W�H�V�� �Y�R�O�W���� �$�]�� �H�U�H�G�P�p�Q�\�H�N�� �p�U�W�p�N�H�O�p�V�p�U�H�� �H�J�\�W�p�Q�\�H�]���V��
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�Q�y�G�X�V�]�R�V�� �i�O�O�D�S�R�W�E�D�Q�� �W�|�U�W�p�Q�W�� �Y�p�G�H�N�H�]�p�V�� �H�U�H�G�P�p�Q�\�H�V�H�E�E���� �Y�D�Q��
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�J�L�i�M�D���p�V���D���Q�|�Y�p�Q�\���I�H�Q�R�O�y�J�L�i�M�D�����H�Q�Q�H�N���L�V�P�H�U�H�W�p�E�H�Q���W�H�U�Y�H�]�K�H�W�����D��
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A myriad of challenges related to water scarcity, decrease in arable 
land, climate change, pests and diseases have serious implications 
for sustainable agriculture. The presence of weeds on agricultural 
fields have been a persistent problem that often affects yields of pro-
duction. Weed management is an integral part of agricultural pro-
duction and for decades, herbicides have been used in management 
strategies, providing a cheaper, effective and faster approach to con-
trolling weeds worldwide. However, the extensive use of synthetic 
herbicides over the past years has caused widespread selection pres-
sure which has led to evolution of herbicide resistance in hundreds 
of weed species globally. This evolution can be influenced by many 
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interacting factors such as environmental conditions, ecological and 
biological traits of weed species, the chemistry and rate of herbicide. 
Each year, the number of reported cases of resistant weeds species 
to various herbicides groups increase. The reported cases of re-
sistance mechanisms developed by the weeds are both target-site re-
sistance (TSR) mechanisms and non-target-site resistance (NTSR) 
mechanisms. These mechanisms of resistance occur in various ways 
and are particularly important since there are limited classes of herb-
icides available for chemical control. In order to properly understand 
how the influencing factors attribute to the increase in the evolution 
of resistant weed species, in depth studies are required especially 
with the current climate change and food security problems. The re-
search study provides an opportunity to investigate herbicide-re-
sistance mechanisms in weed populations in Hungary. In the initial 
round of experiment conducted, Solanum nigrum populations exhib-
ited some level of tolerance to glyphosate for both normal and dou-
ble dose under ambient growing conditions. A repeat experiment us-
ing the same samples and treatment in controlled environment 
(growth chamber) did not yield the same results as observed in the 
earlier experiment suggesting a decrease in sensitivity of S. nigrum 
populations to glyphosate under ambient conditions as compared to 
under an optimally controlled condition, highlighting how climate 
conditions can affect herbicide efficacy and herbicide tolerance. The 
outcome of the experiment is critical in assessing the extent to which 
resistant biotypes are present on both agricultural (vineyards) and 
non-agricultural (wastelands) fields in Hungary.  

Keywords: Herbicide resistance, glyphosate, weeds, weed manage-
ment, climate  
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�J�D�]�G�i�O�N�R�G�y�N�D�W�����0�D���P�i�U���N�|�]�L�V�P�H�U�W���W�p�Q�\�����K�R�J�\���D���N�X�N�R�U�L�F�D���P�H�J�I�H�O�H�O����
�J�\�R�P�V�]�D�E�i�O�\�R�]�i�V�� �D�O�N�D�O�P�D�]�i�V�D�� �Q�p�O�N�•�O�� �Q�H�P�� �W�H�U�P�H�V�]�W�K�H�W���� �H�U�H�G�P�p��
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�J�\�R�P�Q�|�Y�p�Q�\�H�N�� �R�N�R�]�]�i�N���� �K�D�]�i�Q�N�E�D�Q�� �H�O�V���V�R�U�E�D�Q�� �D�� �N�|�]�|�Q�V�p�J�H�V��
�N�D�N�D�V�O�i�E�I�&����Echinochloa crus-galli�������7�|�P�H�J�H�V���H�O���I�R�U�G�X�O�i�V�D���N�D��
�S�i�V�N�X�O�W�~�U�i�N�E�D�Q�����I���O�H�J���N�X�N�R�U�L�F�D�i�O�O�R�P�i�Qyokban gyakran megfi-
�J�\�H�O�K�H�W�������$�]���R�U�V�]�i�J�R�V���J�\�R�P�I�H�O�Y�p�W�H�O�H�]�p�V�H�N���D�O�D�S�M�i�Q���D�]���H�J�\�V�]�L�N�&��
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�N�D�N�D�V�O�i�E�I�&���H�U���V���D�O�O�H�O�R�S�i�W�L�i�V���J�i�W�O�y���K�D�W�i�V�W���N�p�S�H�V���N�L�I�H�M�W�H�Q�L���D���N�X�N�R��
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�F�H�Q�W�U�i�F�L�y���H�V�H�W�p�E�H�Q���Y�R�O�W���O�L�P�L�W�i�O�Y�D�����$�]���H�U�H�G�P�p�Q�\�H�N�N�H�O���F�p�O�X�Q�N���U�i��
�Y�L�O�i�J�t�W�D�Q�L�� �N�X�N�R�U�L�F�D�N�X�O�W�~�U�i�N�E�D�Q�� �D�� �V�]�D�N�V�]�H�U�&�� �J�\�R�P�V�]�D�E�i�O�\�R�]�i�V��
�V�]�•�N�V�p�J�H�V�V�p�J�p�U�H�����D�]�p�U�W�� �K�R�J�\���D���J�\�R�P�Q�|�Y�p�Q�\�H�N���M�H�O�H�Q�O�p�W�•�N�N�H�O���Q�H��
�Y�H�V�]�p�O�\�H�]�W�H�V�V�p�N���D�]���H�U�H�G�P�p�Q�\�H�V���N�X�N�R�U�L�F�D���W�H�U�P�H�V�]�W�p�V�W���� 

Keywords: Echinochloa crus-�J�D�O�O�L���� �=�H�D���P�D�\�V�����D�O�O�H�O�R�S�i�W�L�D�����W�i�S�D�Q�\�D�J��
�I�H�O�Y�p�W�H�O�� 
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The purpose of this research was to identify the phytopathogenic 
fungal genera in seeds of Datura stramonium and Abutilon the-
ophrasti in Hungary. Their seed samples were collected from arable 
fields of Keszthely in 2009 & 2010, and 2007 & 2010 respectively. 
The seed samples were first cleaned, two replicates were used each 
with 50 (fifty) seeds.  The seeds were placed grid-wise in the respec-
tive sterilized petri dishes that were layered with two moistened filter 
papers and covered with another sterilized petri dish. The set ups 
were put in a cooling-heating thermostat, calibrated at 240C for in-
cubation for 14 (fourteen) days. A sample of infected seeds was pre-
pared and microscopically examined to determine the real infecting 
fungal genera and the exact number of seeds infected with particular 
fungi was recorded. The results showed presence of Alternaria spp, 
at 43.25%, Aspergillus spp. at 11.75% and Fusarium spp. at 4.25%. 
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Datura stramonium seeds were more infected than seeds of Abutilon 
theophrasti. Some seeds were infected by more than one of these 
fungi. A similar study can be done with seeds collected from other 
agrarian parts of Hungary and using new/recently harvested seeds. 
It should also be answered why Datura stramonium seeds were 
more susceptible than of Abutilon theophrasti and the dominance of 
Alternaria spp. Finally, efforts should be devising strategies to cur-
tail seed production by these two weed species to curb the patho-
genic fungal species spread in their seeds and reduce their seedbanks 
in arable soil. 

Keywords: Abutilon theophrasti,��Datura stramonium, seeds, fungi  
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�7�y�W�K���(�Q�G�U�H���.�U�L�V�W�y�I 

�Q�\�����O�D�E�R�U�D�W�y�U�L�X�P�Y�H�]�H�W�������D���0�D�J�\�D�U���1�|�Y�p�Q�\- �0�L�N�U�R�V�]�D�S�R�U�t�W�y�N���(�J�\�H�V�•��
�O�H�W�p�Q�H�N���H�O�Q�|�N�H 

toth.endre@atk.hu  

�.�|�]�L�V�P�H�U�W�����K�R�J�\���D���Q�|�Y�pny-�E�L�R�W�H�F�K�Q�R�O�y�J�L�D���V�]�i�P�R�V���W�H�U�•�O�H�W�H�Q���N�D�S�F�V�R��
�O�y�G�L�N���P�i�V���W�X�G�R�P�i�Q�\�i�J�D�N�K�R�]�����K�L�Y�D�W�i�V�R�N�K�R�]�����+�D���D���Q�|�Y�p�Q�\�H�N�N�H�O���N�D�S��
csolatos in vitro �W�H�F�K�Q�L�N�i�N�D�W�����V�H�M�W-�����V�]�|�Y�H�W-�����V�]�H�U�Y�W�H�Q�\�p�V�]�W�p�V�W�����R�V�]�W�i��
�O�\�R�]�]�X�N�����D�N�N�R�U���N�p�W���Q�D�J�\���W�H�U�•�O�H�W�H�W���V�]�R�N�i�V���H�O�N�•�O�|�Q�t�W�H�Q�L�����$�]���H�J�\�L�N�����D�P�L��
�N�R�U�� �D�]�� �H�P�O�t�W�H�W�W���P�y�G�V�]�H�U�H�N�� �D�� �N�X�W�D�W�i�V�W�� ���Q�H�P�H�V�t�W�p�V�W���� �Q�|�Y�p�Q�\�p�O�H�W�W�D�Q�L��
�D�O�D�S�N�X�W�D�W�i�V�W�����V�W�E�������V�]�R�O�J�i�O�M�i�N�����D���P�i�V�L�N���S�H�G�L�J�����D�P�L�N�R�U���P�i�U���N�|�]�Y�H�W�O�H�Q�•�O��
�D�� �J�D�]�G�i�O�N�R�G�i�V�� ���W�H�U�P�H�O�p�V���� �U�p�V�]�H�L���� �(�]�� �X�W�y�E�E�L�� �W�R�Y�i�E�E�L�� �N�p�W�� �Q�D�J�\�� �F�V�R��
�S�R�U�W�U�D���R�V�]�W�K�D�W�y�����Q�R�K�D���H�V�]�N�|�]- �p�V���I�H�O�W�p�W�H�O-�U�H�Q�G�V�]�H�U�•�N�E�H�Q���V�R�N���N�|�]�|�V��
van). Az �H�J�\�L�N���D���Y�H�J�H�W�D�W�t�Y���V�]�D�S�R�U�t�W�i�V�~���Q�|�Y�p�Q�\�H�N���N�y�U�R�N�R�]�y-�P�H�Q�W�H�V�t��
�W�p�V�H���P�H�U�L�V�]�W�p�P�D-�W�H�Q�\�p�V�]�W�p�V�V�H�O�����D���P�i�V�L�N���S�H�G�L�J���D���P�L�N�U�R�V�]�D�S�R�U�t�W�i�V����in 
vitro �N�O�y�Q�R�]�i�V�������(�]�H�N���D�]���D�J�U�i�U�V�]�D�N�P�D�L���N�|�U�|�N�E�H�Q���W�|�E�E�p-�N�H�Y�p�V�E�p���L�V��
�P�H�U�W���H�O�M�i�U�i�V�R�N�����D�]�R�Q�E�D�Q���V�]�i�P�R�V���R�O�\�D�Q���W�R�Y�i�E�E�L���U�p�V�]�W�H�U�•�O�H�W���Y�D�Q�����D�P�H��
lyet �M�R�E�E�D�Q���N�L���O�H�K�H�W�Q�H���K�D�V�]�Q�i�O�Q�L���D���W�i�J�D�E�E���p�U�W�H�O�H�P�E�H�Q���Y�H�W�W���Q�|�Y�p�Q�\�Y�p��
�G�H�O�H�P���W�H�U�•�O�H�W�p�Q�����(�O���D�G�i�V�R�P�E�D�Q���H�]�H�N�H�W���P�X�W�D�W�R�P���E�H���U�|�Y�L�G�H�Q�����]�|�P�p��
�E�H�Q���V�D�M�i�W�����N�R�U�i�E�E�L���N�X�W�D�W�i�V�L���H�U�H�G�P�p�Q�\�H�L�Q�N�N�H�O���L�O�O�X�V�]�W�U�i�O�Y�D�� 

�$���Q�|�Y�p�Q�\�H�N���V�H�M�W�W�H�Q�\�p�V�]�W�p�V�H���M�H�O�H�Q�O�H�J���P�p�J���F�V�D�N���D���N�X�W�D�W�i�V�W���V�]�R�O��
�J�i�O�M�D�����H�O�V���V�R�U�E�D�Q���D���Q�H�P�H�V�t�W�p�V�W���p�V���D���N�y�U�p�O�H�W�W�D�Q�L���D�O�D�S�N�X�W�D�W�i�V�W���� 

�$���V�]�|�Y�H�W�W�H�Q�\�p�V�]�W�p�V�Q�H�N���Y�L�V�]�R�Q�W���H�J�\�D�U�i�Q�W���Y�D�Q�Q�D�N���I�R�Q�W�R�V���N�X�W�D�W�i�V�L��
�p�V���J�\�D�N�R�U�O�D�W�L���H�O�H�P�H�L�����$���O�H�J�M�H�O�H�Q�W���V�H�E�E���N�X�W�D�W�i�V�L���W�H�U�•�O�H�W���D���Q�|�Y�p�Q�\�U�H��
�J�H�Q�H�U�i�F�L�y�V���U�H�Q�G�V�]�H�U�H�N���N�L�D�O�D�N�t�W�i�V�D���Y�D�O�D�P�H�O�\���W�X�O�D�M�G�R�Q�V�i�J�����i�O�W�D�O�i�E�D�Q��
rezisztencia) g�p�Q�W�H�F�K�Q�R�O�y�J�L�D�L���~�W�R�Q���W�|�U�W�p�Q�����E�H�p�S�t�W�p�V�p�K�H�]���N�D�S�F�V�R�O�y��
�G�y�D�Q���� 

�$�� �O�H�J�I�R�Q�W�R�V�D�E�E�� �J�\�D�N�R�U�O�D�W�L�� �H�O�H�P�� �D�� �P�H�U�L�V�]�W�p�P�D-�W�H�Q�\�p�V�]�W�p�V����
�D�P�H�O�\���Q�H�P���P�L�N�U�R�V�]�D�S�R�U�t�W�i�V�L���H�O�M�i�U�i�V�����K�D�Q�H�P���N�y�U�R�N�R�]�y-�P�H�Q�W�H�V�t�W�p�V����
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�D�]�D�]���D���Q�|�Y�p�Q�\�R�U�Y�R�V�O�i�V���U�p�V�]�H�����Q�|�Y�p�Q�\�L���Ä���V�V�H�M�W���W�H�U�i�S�L�D�´�����$���N�H�U�W�p�V�]�H�W�L��
�W�H�U�P�H�V�]�W�p�V���W�|�E�E���W�H�U�•�O�H�W�p�Q���L�V���D�O�N�D�O�P�D�]�]�X�N���p�V���V�]�R�U�J�D�O�P�D�]�]�X�N���D���N�y�U��
�R�N�R�]�y-�P�H�Q�W�H�V�t�W�p�V�L�� �S�U�R�F�H�G�~�U�i�N�D�W�� �W�H�O�M�H�V�� �I�R�O�\�D�P�D�W�i�E�D�Q��in vitro. Ez 
�D�]�W���M�H�O�H�Q�W�L�����K�R�J�\���D���P�H�U�L�V�]�W�p�P�D-�N�X�O�W�~�U�i�W���P�H�J�H�O���]�����K��- �p�V���Y�D�J�\���K�L��
�G�H�J�N�H�]�H�O�p�V�W�����H�V�H�W�O�H�J���N�H�P�R�W�H�U�i�S�L�i�W�����Y�D�O�D�P�L�Q�W���D���P�H�U�L�V�]�W�p�P�D���U�H�J�H�Q�H��
�U�i�O�y�G�i�V�i�W�� �N�|�Y�H�W�� �H�O�V���� �Y�t�U�X�V�W�H�V�]�W�H�O�p�V�H�N�H�W�� �L�V��in vitro �Q�|�Y�p�Q�\�H�N�H�Q��
�K�D�M�W�M�X�N���Y�p�J�U�H�� 

�6�]�L�Q�W�p�Q�� �D�� �V�]�|�Y�H�W�W�H�Q�\�p�V�]�W�p�V�� �H�V�]�N�|�]�W�i�U�i�E�D�� �W�D�U�W�R�]�L�N��az 
�D�Q�G�U�R�J�H�Q�H�W�L�N�X�V���K�D�S�O�R�L�G���Q�|�Y�p�Q�\�H�N���H�O���i�O�O�t�W�i�V�D���Q�H�P�H�V�t�W�p�V�L���F�p�O�E�y�O�� 

Az in vitro �U�H�Q�G�V�]�H�U�H�N���D�� �G�L�D�J�Q�R�V�]�W�L�N�i�W���L�V�� �V�H�J�t�W�L�N���� �D�� �Y�L�U�R�O�y�J�L�D�L��
�D�O�D�S�Y�L�]�V�J�i�O�D�W�R�N���V�]�L�Q�W�H���P�L�Q�G�H�J�\�L�N�H���P�H�J�Y�D�O�y�V�t�W�K�D�W�y��in vitro �N�|�U�•�O��
�P�p�Q�\�H�N�� �N�|�]�|�W�W�� �L�V���� �$�]�� �L�Q�G�L�N�i�W�R�U�� �p�V�� �P�i�V�� �N�t�V�p�U�O�H�W�L�� �Q�|�Y�p�Q�\�I�D�M�R�N��
�P�L�N�U�R�N�O�y�Q�R�]�i�V�D���H�O�H�Y�H���V�R�N���H�O���Q�Q�\�H�O���M�i�U�����P�L�Y�H�O���D���Q�|�Y�p�Q�\�i�O�O�R�P�i�Q�\��
�t�J�\���J�p�Q�L�N�X�V�D�Q���K�R�P�R�J�p�Q�����U�i�D�G�i�V�X�O���D���N�L�•�O�W�H�W�p�V���X�W�i�Q���H���Q�|�Y�p�Q�\�H�N���K�D��
�P�D�U�D�E�E���L�Q�R�N�X�O�i�O�K�D�W�y�N�����Pint a magoncok.  

�$���E�L�R�W�U�y�I���N�y�U�R�N�R�]�y�N���Q�D�J�\���W�|�E�E�V�p�J�H���E�L�]�W�R�Q�V�i�J�J�D�O�����D���N�|�U�Q�\�H�]�H�W��
�Y�H�V�]�p�O�\�H�]�W�H�W�p�V�H���Q�p�O�N�•�O���W�D�U�W�K�D�W�y���I�H�Q�Q��in vitro �J�D�]�G�D�Q�|�Y�p�Q�\�H�N�H�Q�� 

�$���O�R�P�E�L�N�E�D�Q���W�D�U�W�R�W�W���Q�|�Y�p�Q�\�H�N���H�V�H�W�p�E�H�Q���V�R�N�V�]�R�U���O�H�F�V�|�N�N�H�Q���D���Y�t��
rus- vagy viroid-�N�L�P�X�W�D�W�i�V�W���J�i�W�O�y���L�Q�K�L�E�L�W�R�U���W�D�U�W�D�O�R�P�����t�J�\���P�H�J�Q���K�H�W��
�D���N�L�P�X�W�D�W�K�D�W�y�V�i�J���E�L�]�W�R�Q�V�i�J�D�����3�&�5�����5�7-PCR).  

�6�S�H�F�L�i�O�L�V���I�H�O�•�O�H�W�L���I�H�U�W���W�O�H�Q�t�W�p�V�W���N�|�Y�H�W���H�Q���M�y�O���p�V���N�|�Q�Q�\�H�Q���W�D�Q�X�O��
�P�i�Q�\�R�]�K�D�W�y�N���H�J�\�H�V���R�E�O�L�J�i�W���E�L�R�W�U�y�I���S�D�U�D�]�L�W�i�N�����D���V�W�U�H�V�V�]�W�&�U�p�V�����D���N�y�U��
�R�N�R�]�y�N���W�R�[�L�Q�M�D�L�Q�D�N���K�D�W�i�V�D���p�V���P�p�J���V�R�N���H�J�\�p�E�����$���I�H�Q�W�L�H�N���D�O�D�S�M�i�Q���E�H��
�O�i�W�K�D�W�y�� �K�R�J�\���D���N�•�O�|�Q�I�p�O�H���N�t�V�p�U�O�H�W�H�N���H�J�]�D�N�W�V�i�J�D���H���W�H�F�K�Q�L�N�i�N�N�D�O���H�J�\��
�p�U�W�H�O�P�&�H�Q���Q�|�Y�H�O�K�H�W���� 

�$���V�]�H�U�Y�W�H�Q�\�p�V�]�W�p�V�Q�H�N�����P�L�N�U�R�V�]�D�S�R�U�t�W�i�V�Q�D�N�����Y�D�Q���H�J�\���L�J�H�Q���I�R�Q��
�W�R�V�����N�|�]�Y�H�W�H�W�W���Q�|�Y�p�Q�\�Y�p�G�H�O�P�L���K�R�]�D�G�p�N�D�����Q�D�J�\�����H�J�p�V�]�V�p�J�H�V�����K�R�P�R��
�J�p�Q�� �i�O�O�R�P�i�Q�\�R�N�D�W�� �H�U�H�G�P�p�Q�\�H�]���� �(�]�� �H�J�\�V�]�H�U�H�� �H�O���Q�\�� �p�V�� �K�i�W�U�i�Q�\�� 
�(�O���Q�\���� �K�D�� �G�t�V�]�Q�|�Y�p�Q�\�� �i�O�O�R�P�i�Q�\�� �N�L�D�O�D�N�t�W�i�V�i�U�y�O���� �Y�D�J�\�� �L�S�D�U�L�Q�|�Y�p�Q�\��
�•�O�W�H�W�Y�p�Q�\�U���O���Y�D�Q���V�]�y�����G�H���V�~�O�\�R�V���K�L�E�D�����K�D���H�J�\�H�W�O�H�Q���N�O�y�Q�E�y�O���V�]�H�U�H�W��
�Q�p�Q�N���H�U�G���W���W�H�O�H�S�t�W�H�Q�L�� 

Keywords: plant cell, tissue, and organ culture, plant protection  
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�(�/�7�e�5�����.�(�=�(�/�e�6�%���0�e�6�=�.�(�5�h�/�����3�$�1�1�2�1��
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�I�H�O�W�i�U�i�V�D�N�R�U���J�\�D�N�U�D�Q���I�L�J�\�H�O�P�H�Q���N�t�Y�•�O���K�D�J�\�M�i�N�����N�H�W�����D�Q�Q�D�N���H�O�O�H�Q�p�U�H����
�K�R�J�\���J�O�R�E�i�O�L�V�D�Q���W�|�E�E���W�t�]�H�]�H�U���I�D�M�M�D�O�����G�H���0�D�J�\�D�U�R�U�V�]�i�J�R�Q���L�V���H�J�\�•�W�W�H�V�H�Q��
�N�|�]�H�O�������������I�D�M�M�D�O���M�i�U�X�O�Q�D�N���K�R�]�]�i���D���E�L�R�G�L�Y�H�U�]�L�W�i�V�K�R�]�����3�U�R�G�X�N�F�L�y�E�L�R��
�O�y�J�L�D�L�� �p�V�� �Y�H�J�H�W�i�F�L�y�G�L�Q�D�P�L�N�D�L�� �V�]�H�U�H�S�•�N�U���O���� �H�]�i�O�W�D�O�� �D�� �W�H�U�•�O�H�W�N�H�]�H�O�p�V��
�Y�i�O�W�R�]�i�V�i�U�D���D�G�R�W�W���Y�i�O�D�V�]�X�N�U�y�O���P�p�J���D���W�H�U�P�p�V�]�H�W�Y�p�G�H�O�P�L���V�]�H�P�S�R�Q�W�E�y�O��
�N�L�H�P�H�O�N�H�G�����I�R�Q�W�R�V�V�i�J�~���p�O���K�H�O�\�H�N�H�Q���L�V���D�O�L�J���U�H�Q�G�H�O�N�H�]�•�Q�N���K�D�]�Di adat-
tal. Verseghy 1970-�H�V���p�Y�H�N�E�H�Q���Y�p�J�]�H�W�W���~�W�W�|�U�����P�X�Q�N�i�M�D���y�W�D���S�U�R�G�X�N��
�F�L�y�M�X�N�D�W���L�G�H�K�D�]�D���Q�H�P���H�O�H�P�H�]�W�p�N���� 

�$�� �N�U�L�S�W�R�J�i�P�R�N�� �G�L�Q�D�P�L�N�i�M�i�W�� �N�p�W�� �Q�\�t�U�V�p�J�L�� �V�]�i�U�D�]�� �K�R�P�R�N�L��
gyepben, a Festuco vaginatae-Corynephoretum �W�i�U�V�X�O�i�V�E�D���W�D�U��
�W�R�]�y����Corynephorus canescens, illetve Festuca vaginata 
�G�R�P�L�P�D�Q�F�L�i�M�~�� �i�O�O�R�P�i�Q�\�R�N�E�D�Q�� �Y�L�]�V�J�i�O�W�X�N�� �0�L�Q�G�N�p�W�� �i�O�O�R�P�i�Q�\��
�E�D�Q�� �V�]�R�P�V�]�p�G�R�V���� �O�H�J�H�O�W���� �L�O�O�H�W�Y�H�� �E�H�N�H�U�t�W�H�W�W�� �U�p�V�]�O�H�W�H�N�H�W�� �H�O�H�P�H�]��
�W�•�Q�N�����$�� �W�i�U�V�X�O�i�V�� �N�H�]�H�O�p�V�H���K�D�J�\�R�P�i�Q�\�R�V�D�Q���H�[�W�H�Q�]�t�Y�� �i�O�O�D�W�W�D�U�W�i�V����
�W�|�E�E�Q�\�L�U�H���K�~�V�P�D�U�K�i�Y�D�O���p�V���Y�D�J�\���M�X�K�Y�D�O���O�H�J�H�O�W�H�W�Q�H�N����A �W�D�Q�X�O�P�i�Q�\��
�V�R�U�i�Q �F�p�O�X�Q�N�� �Y�R�O�W���� �������� �D�� �W�D�O�D�M�O�D�N�y�� �N�U�L�S�W�R�J�i�P�� �N�|�]�|�V�V�p�J�H�N��
�I�O�R�U�L�V�]�W�L�N�D�L���|�V�V�]�H�W�p�W�H�O�p�Q�H�N�����V�S�H�F�L�I�L�N�X�V���E�L�R�P�D�V�V�]�i�M�i�Q�D�N�����S�U�R�G�X�N��
�W�L�Y�L�W�i�V�i�Q�D�N���p�V���G�L�Y�H�U�]�L�W�i�V�i�Q�D�N���N�Y�D�Q�W�L�W�D�W�t�Y���O�H�t�U�i�V�D�������������D���N�U�L�S�W�R�J�i�P��
�N�|�]�|�V�V�p�J�H�N���N�H�]�H�O�p�V���P�H�J�Y�i�O�W�R�]�i�V�i�U�D�����N�•�O�|�Q�E�|�]�����N�R�U�~���O�H�J�H�O�p�V�N�L��
�]�i�U�i�V�����Y�i�O�W�R�]�y���O�H�J�H�O�W�H�W�p�V�L���Q�\�R�P�i�V�����D�G�R�W�W���Y�i�O�D�V�]�i�Q�D�N���D���I�H�O�W�i�U�i�V�D����
�$���E�L�R�P�D�V�V�]�D���P�L�Q�W�D�Y�p�W�H�O�U�H����������-�E�D�Q���p�V����������-�E�D�Q�����Q�p�J�\���p�V���I�p�O����
�L�O�O�H�W�Y�H���W�t�]���p�Y�Y�H�O���D���N�L�]�i�U�i�V���X�W�i�Q�����N�H�U�•�O�W���V�R�U�����0�L�Q�G�N�p�W���D�O�N�D�O�R�P�P�D�O��
�W�H�U�•�O�H�W�H�Q�N�p�Q�W���p�V���N�H�]�H�O�p�V�H�Q�N�p�Q�W�������Å�������G�E���������î���������F�P���I�H�O�•�O�H�W�&��������
�F�P���P�p�O�\���W�D�O�D�M�P�R�Q�R�O�L�W�R�W���Y�H�W�W�•�Q�N�� �$���N�U�L�S�W�R�J�i�P�R�N�D�W���N�p�]�L���Y�i�O�R�J�D��
�W�i�V�V�D�O���N�•�O�|�Q�t�W�H�W�W�•�N���H�O���I�D�M�R�N�U�D�����P�D�M�G���D���I�U�D�N�F�L�y�N�D�W���������������J���S�R�Q�W�R�V��
�V�i�J�J�D�O���P�p�U�W�•�N���O�H�����(�J�\�H�V���]�X�]�P�y�W�D�[�R�Q�R�N���D�]�R�Q�R�V�t�W�i�V�i�U�D���Q�D�J�\�I�H�O��
�E�R�Q�W�i�V�~���Y�p�N�R�Q�\�U�p�W�H�J���N�U�R�P�D�W�R�J�U�i�I�L�i�W�����W�R�Y�i�E�E�i���D���P�L�Q�W�D�Y�p�W�H�O�L���W�H��
�U�•�O�H�W�H�N�H�Q���D���E�H�N�H�U�t�W�p�V���L�G�H�M�p�Q���W�D�O�D�M�W�D�Q�L���H�O�H�P�]�p�V�W���L�V���Y�p�J�H�]�W�•�Q�N�� 

�$���N�U�L�S�W�R�J�i�P���I�D�M�R�N���p�U�]�p�N�H�Q�\�H�Q���U�H�D�J�i�O�Q�D�N���D���N�H�]�H�O�p�V���P�H�J�Y�i�O��
�W�R�]�i�V�i�U�D���P�p�V�]�N�H�U�•�O�����S�D�Q�Q�R�Q���V�]�i�U�D�]�J�\�H�S�H�N�E�H�Q�����$���O�H�J�H�O�p�V���P�H�J��
�V�]�&�Q�W�p�Y�H�O���Q�|�Y�H�N�V�]�L�N���D��Cladonia �I�D�M�R�N���J�\�D�N�R�U�L�V�i�J�D���p�V���E�L�R�P�D�V�]��
�V�]�i�M�D�����$���O�H�J�H�O�p�V�N�L�]�i�U�W���U�p�V�]�H�N�H�Q���D���K�D�V�R�Q�O�y���N�L�V�N�X�Q�V�i�J�L���J�\�H�S�H�Nkel 
�V�]�H�P�E�H�Q�� �D�� �1�\�t�U�V�p�J�E�H�Q�� �D�� �Q�D�J�\�W�H�U�P�H�W�&��C. rangiformis Hoffm. 
�Y�i�O�L�N�� �G�R�P�L�Q�i�Q�V�V�i���� �$�� �.�L�V�N�X�Q�V�i�J�E�D�Q�� �K�D�V�R�Q�O�y�� �K�H�O�\�]�H�W�E�H�Q�� �G�R�P�L��
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�Q�i�Q�V��C. furcata, illetve C. subrangiformis �D���1�\�t�U�V�p�J�E�H�Q���D�O�i�U�H�Q��
delt marad. A Festuco vaginatae-Corynephoretum �]�X�]�P�y��
�H�J�\�•�W�W�H�V�H�L�Q�H�N���E�L�R�P�D�V�V�]�D���D�O�D�S�M�i�Q���V�]�i�P�t�W�R�W�W���6�K�D�Q�Q�R�Q-�G�L�Y�H�U�]�L�W�i�V�D��
�p�V���H�J�\�H�Q�O�H�W�H�V�V�p�J�H���P�i�U���U�|�Y�L�G�H�E�E���O�H�J�H�O�p�V�N�L�]�i�U�i�V���X�W�i�Q���F�V�|�N�N�H�Q�Q�L��
�N�H�]�G�����P�t�J���D���W�H�O�M�H�V���N�U�L�S�W�R�J�i�P���H�J�\�•�W�W�H�V���H�V�H�W�p�Q���H�]���F�V�D�N���W�D�U�W�y�V���O�H�J��
�H�O�p�V�N�L�]�i�U�i�V���X�W�i�Q���N�|�Y�H�W�N�H�]�L�N���E�H�����7�t�]���p�Y�H�V���O�H�J�H�O�p�V�N�L�]�i�U�i�V���K�D�W�i�V�i�U�D��
a Festuco vaginatae-Corynephoretum �W�i�U�V�X�O�i�V���W�|�E�E���i�O�O�R�P�i�Q�\�i��
�E�D�Q���D���]�X�]�P�y���E�L�R�P�D�V�V�]�D���D���O�H�J�H�O�W���p�V���D���U�|�Y�L�G�H�E�E���L�G�H�M�H���N�L�]�i�U�W���i�O�O�R��
�P�i�Q�\�R�N�K�R�]���N�p�S�H�V�W���L�V���V�]�L�J�Q�L�I�L�N�i�Q�V�D�Q���Q�|�Y�H�N�H�G�H�W�W�����$���]�X�]�P�y�N�����H�O��
�V���V�R�U�E�D�Q���D��C. rangiformis �S�U�R�G�X�N�W�L�Y�L�W�i�V�D���D���O�H�J�H�O�p�V�N�L�]�i�U�i�V���N�H�]��
�G�H�W�L���V�]�D�N�D�V�]�i�K�R�]���N�p�S�H�V�W���W�|�E�E���P�L�Q�W���P�H�J�N�p�W�V�]�H�U�H�]���G�|�W�W���� 

�0�L�Q�G�N�p�W�� �W�H�U�•�O�H�W�H�Q�� �P�H�J�L�V�P�p�W�H�O�W�•�N�� �D�� �P�L�Q�W�D�Y�p�W�H�O�W�� ���������� �W�D�Y�D��
�V�]�i�Q�����7�H�U�Y�H�]�]�•�N���D���K�D�M�W�i�V�R�V���Q�|�Y�p�Q�\�H�N���p�V���D���N�U�L�S�W�R�J�i�P�R�N���G�L�Q�D�P�L��
�N�i�M�i�Q�D�N���Y�i�O�W�R�]�i�V�D�L�W���H�J�\�•�W�W���p�U�W�p�N�H�O�Q�L���O�H�J�H�O�p�V�N�L�]�i�U�i�V�E�D�Q�����P�L�Y�H�O���D�]��
�L�O�\�H�Q���Y�L�]�V�J�i�O�D�W�R�N���N�L�I�H�M�H�]�H�W�W�H�Q���U�L�W�N�i�N�����6�]�L�Q�W�p�Q���I�R�Q�W�R�V�Q�D�N���W�H�N�L�Q�W��
�M�•�N�� �D �N�U�L�S�W�R�J�i�P�R�N�Q�D�N�� �D�� �K�D�M�W�i�V�R�V�� �Q�|�Y�p�Q�\�H�N�� �U�H�J�H�Q�H�U�i�F�L�y�M�i�U�D����
�P�H�J�W�H�O�H�S�H�G�p�V�p�U�H���J�\�D�N�R�U�R�O�W���K�D�W�i�V�i�Q�D�N���Y�L�]�V�J�i�O�D�W�i�W���D���N�H�]�H�O�W���J�\�H��
�S�H�N�� �G�L�Q�D�P�L�N�i�M�i�Q�D�N�� �M�R�E�E�� �P�H�J�p�U�W�p�V�H�� �p�U�G�H�N�p�E�H�Q���� �e�U�G�H�P�H�V�� �O�H�K�H�W��
�D�Q�Q�D�N���H�O�H�P�]�p�V�H���L�V�����K�R�J�\�D�Q���E�H�I�R�O�\�i�V�R�O�M�D���D���O�H�J�H�O�����i�O�O�D�W�R�N���W�U�i�J�\�i��
�M�i�E�y�O���V�]�i�U�P�D�]�y���W�i�S�D�Q�\�D�J�E�H�Y�L�W�H�O���D���K�D�M�W�i�V�R�V���Q�|�Y�p�Q�\�H�N���I�H�M�O���G�p�V�p�W��
�p�V���H�]���P�L�N�p�Q�W���E�H�I�R�O�\�i�V�R�O�M�D���N�|�]�Y�H�W�Y�H���D���N�U�L�S�W�R�J�i�P���E�L�R�P�D�V�V�]�i�W�����L�O��
�O�H�W�Y�H���D���N�U�L�S�W�R�J�i�P�R�N���N�|�]�|�W�W�L���Y�H�U�V�H�Q�J�p�V�W�� 

Kulcsszavak�����]�X�]�P�y�����P�R�K�D�����N�U�L�S�W�R�J�i�P�����E�L�R�P�D�V�V�]�D�����O�H�J�H�O�p�V  
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FIGHT AGAINST THE IN VASIVE PLANTS �±  
CAN WE WIN?  

�=�R�O�W�i�Q���%otta-�'�X�N�i�W 

National Laboratory for Health Security, Centre for Ecological Re-
search, Budapest, Hungary, scientific advisor  

botta-dukat.zoltan@ecolres.hu  

The currently most widespread and problematic invasive plants 
appeared in the Carpathian Basin 100-150 years ago or earlier. 
Today, they are so widespread that their complete eradication is 
unrealistic. We have to live with them, trying to keep their ex-
pansion under control. There are more recently introduced spe-
cies that are spreading before our eyes. Unfortunately, we may 
already be too late with the complete extermination of these spe-
cies. And new species appear all the time. Based on the trends 
in the past, their number will not decrease but rather increase in 
the future. Two things can be said for sure about them. Most of 
them will disappear, but they also include those species that 
may cause the most problems in the future. We can manage the 
problem effectively at the beginning of the invasion when we 
do not know yet which species we need to control and which 
ones we can neglect. Many studies have been directed at under-
standing why some alien species succeed while others do not. 
However, these studies have found very few general rules. 
However, there are properties (e.g., successful invasion in other 
regions or invasion of a closely related species) that enable pre-
diction. In the lecture, I will review the trends of plant invasion 
in Hungary and the world and the methods of forecasting. The 
main conclusion of this review is that we should develop an 
easy-to-use risk assessment system for future introductions and 
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continuously screen potential invaders, including newly intro-
duced species, species spreading in other European countries, 
and species used in horticulture and forestry. 

Keywords: Biological invasion, invasive plants  
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�J�\�R�E�E�����Y�D�O�D�P�L�Q�W���Y�p�G�H�W�W���Q�|�Y�p�Q�\�H�N���L�V���H�]�H�N�E�H�Q���D���P�L�Q�W�D�Q�p�J�\�]�H�W�H�N�E�H�Q��
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�$�� �O�H�J�H�O�W�H�W�p�V�� �N�|�Y�H�W�N�H�]�W�p�E�H�Q�� �D�� �U�R�]�H�W�W�i�V�� �I�D�M�R�N�� �P�H�Q�Q�\�L�V�p�J�H�� �P�L�Q�G�H�Q��
�P�L�Q�W�D�W�H�U�•�O�H�W�H�Q���M�H�O�H�Q�W���V���Y�R�O�W�����(�]�H�Q���I�H�O�•�O���D�]���L�Q�W�H�Q�]�t�Y���O�H�J�H�O�W�H�W�p�V�L���Q�\�R��
�P�i�V�W���M�H�O�]�������N�~�V�]�y�V�]�i�U�~���I�D�M�R�N���P�H�Q�Q�\�L�V�p�J�H���N�L�H�P�H�O�N�H�G�����Y�R�O�W�����G�H���D���O�H�J��
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Aetas are indigenous people in the Philippines. Theorized to be 
related to the aboriginal peoples in Australia, they are considered as 
one of the earliest inhabitants in the Philippines. Living in the plains, 
mountains, lakes, and coasts of Pampanga for a long time, the 
�O�D�Q�G�V�F�D�S�H�� �K�D�V�� �E�H�F�R�P�H�� �D�� �F�R�U�H�� �S�D�U�W�� �R�I�� �W�K�H�� �$�H�W�D�¶�V�� �L�G�H�Q�W�L�W�\���� �+�D�Y�L�Q�J��
lived in the island for tens of thousands of years, they have bore 
witness to the ebb and flow of the landscape and the ecosystem. 
Throughout these changes, the Aetas are proud to have their own 
way of life distinct from the other ethnic groups that populate the 
Philippines.   

Aetas are an ancient people that based their lifestyle closely 
from their surrounding natural environment. Aetas are believed 
to originally live by hunting and gathering. Through the years, 
they have adapted to the environment for survival. As such, they 
have developed agriculture, cultivating plants for different 
purposes. One of such purposes is for medicine. For a long time, 
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plant medicine is a common and accepted method for treating 
illnesses in the Philippines. This scientific research delves into 
the topic of medicinal plants and how the Aetas sustain their 
lifestyle.   

This research paper will try to answer the following 
questions more specifically: Which medicinal plants are 
traditionally used by Aetas? Which agricultural practices do the 
Aetas use to cultivate these plants? How do the Aetas use these 
medicinal plants? What benefits can these medicinal plants 
provide?  

�7�K�L�V���S�D�S�H�U���V�K�D�O�O���H�[�S�O�R�U�H���W�K�H���$�H�W�D���F�R�P�P�X�Q�L�W�\�¶�V���U�H�O�D�W�L�R�Q�V�K�L�S��
with their environment, more specifically with the medicinal 
plants. It shall delve deeper into the importance of the plants for 
the Aetas. This shall in turn, help find new opportunities for the 
�$�H�W�D�¶�V���Q�H�H�G�V���Z�K�H�Q���L�W���F�R�P�H�V���W�R���K�H�D�O�W�K�����P�H�G�L�F�L�Q�H���D�Q�G���O�L�Y�H�O�L�K�R�R�G����
From the Aetas, we can learn new knowledge about such 
medicinal plants.  

Keywords: Philippines, Indigenous People, Aetas, Agriculture, Plant 
Medicine   
 




