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Uvodni slova

Vazené mladé kolegyné, vaZzeni mladi kolegoveé,

doufam, Ze se neurazite za toto osloveni od ¢lovéka narozeného hluboko v minulém tisicileti. Jsem moc rad,
ze Vas mohu touto cestou oslovit a pozdravit jménem nasi vyzkumné organizace potadajici historicky prvni
ro¢nik konference Vas mladych kolegii. Kdyz za mnou pted ¢asem piisli kolegové Prudil a Drda s touto
mySlenkou méli hned od zacatku moji plnou podporu. Nase organizace potada jiz desitky let celou fadu
narodnich a mezinarodnich konferenci ¢i workshoptl, kde je pravdou, Ze prostor pro prezentovani vysledka
zacinajicich vyzkumnikd neni pfili§ velky. Proto jsem rad, Ze se schazite v zajimavém prostiedi brnénského
kina ART a budete mit moznost vyménit si zkuSenosti na ceském vyzkumném prostoru obecng, ale predevsim
sdilet s kolegy Vase vyzkumné vysledky. Osobni setkdvani a vyménu ndzorli povazuji v naSi branzi za
nesmirn¢ dilezité a zadné socialni sité ani virtualni setkani toto nenahradi. Pohledem do programu je vidét, ze
Vas profesni zajem je velmi Siroky a témata, ktera jsou presentovana, jsou velmi aktualni. Drzim Vam palce
do Vasi budouci kariéry vyzkumnikt. VéEite, ze pres vSechny tézkosti a mozna ne tiplné dostatecné spoleenské
ocenéni, je prace vyzkumnika izasnym dobrodruzstvim. Je jen na Vés, jak se bude nase spolecnost vyvijet do
budoucna. Budoucnost ¢eské spolecnosti je dle mého nazoru nutné zaloZena na rozvoji znalosti spolecnosti,
jejiz jste jiz dnes soucasti.

Doufam, Ze prvni ro¢nik je zakladnim kamenem nové tradice, budu v tom své mladé kolegy maximalné
podporovat. Jesté jednou Vam vSem dékuji za zajem a ucast, mym koleglim za organizaci, ale predevs§im
prvotni myslenku. Pfeji Vam pfijemny pobyt v Bmé.

Jan Nedélnik

Reditel ZV Troubsko, spol. s I. 0.
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Vazeni mladi badatelé,

vitejte u prvniho rocniku Konference mladych védcii! Tato udalost je dikazem, zZe odvazné napady se mohou
promeénit ve skute¢nost. KdyZ jsme pied rokem zacali planovat tento projekt, stali jsme pied obrovskou
vyzvou. Bylo potieba zajistit nespocet organiza¢nich detaild, oslovit partnery, propagovat konferenci
na velkych védeckych akcich a absolvovat nékolik stovek kilometrii na cestach. Vénovali jsme tomu stovky
hodin prace navic, ale kazda z nich stéla za to.

Dnes jsem nesmirné hrdy, ze Vam mohu piedstavit udalost, ktera oslovila vice nez 50 ucastnikd ve tfech
tematickych sekcich, zahrnuje pies 20 pfednasek a pfinasi mnozstvi mimoradné kvalitnich abstraktt. Tato
konference je nejen prostorem pro sdileni poznatkl, ale také prilezitosti k navdzani novych spolupraci
a inspiraci pro budoucnost.

Velmi si vazim podpory zkusenych odborniki, ktefi nevahali proptjcit své jméno této akci a postavili se za ni.
Jejich divéra me nesmirng tési a zaroven zavazuje k tomu, abychom v této iniciativé pokracovali.

Nesmim opomenout podékovat tém, bez nichz by tato konference nikdy nevznikla. Reditel NedéInik stal od
samého pocatku za naSim napadem a pomohl nam jej pietavit ve skutecnost. Tonda Drda zajistil organiza¢ni
detaily s maximalni preciznosti, zatimco Sim¢a a Mirka vyznamné ptispély k propagaci na socialnich sitich.
Rad bych také upifimné pod€koval vSem sponzorim za jejich financni i materidlni podporu. Bez jejich
velkorysé pomoci by se tento ambicidzni projekt nemohl stat skutecnosti. Vasi podpory si hluboce vazim.
Kazdému z vas patii mé obrovské diky!

Vérim, ze tato konference Vas nejen inspiruje, ale také ukaze, jak dulezité je podporovat mladé veédce
a vytvaret prostor pro jejich rozvoj. At je tento ro¢nik prvnim z mnoha a zakladem tradice, ktera obohati celou
védeckou komunitu.

S uctou a velkym ocekavanim,
Jakub Prudil
zakladatel konference
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OdliSny zpiusob zakladani porostu ozimého kminu ve

vlivu na plevele

Different way of establishing caraway crops in the effect on weeds

Lukas Blazek!

1 Agritec Plant Research s.r.0., Zemé&délska 16, 78701 gumperk

Abstrakt

V mém c¢lanku a praci ve vyzkumném tustavu se kolegy
snazim zjistit jaky vliv ma zakladani ozimého
kminového porostu s vymrzajicimi plodinami na
celkové zapleveleni, a které herbicidy jsou nejlepsi
z hlediska GCinnosti. Jelikoz vétSinou jsou tyto
vymrzajici plodiny z ¢eledi bobovitych mohou pldu
obohatit o dusik, ktery ve vysledku mize vyuzit, jak
kminovy porost, tak i plevel. Nicméné plevel musi byt
potlacen jesté v rané fazi vyvoje, jelikoz kmin ma velmi
slabou konkurenceschopnost. Data byla ziskédna
hodnocenim porostu vriznych fazich vyvoje.
Hodnoceni probihalo determinaci plevelnych rostlin a
zaznamenanim jejich poétu a pokryvu plochy. Je zapsan
i pfipadny negativni projev na rostliny kminu a
spocitany rostliny v fadcich pro objasnéni pfipadné
fytotoxicity testovanych herbicidd na plodinu. Data byla
vyhodnocena pomoci statistické analyzy jedno-
faktorialni a tfi-faktorialni ANOVA. Bylo zjisténo, ze
plevele se vyskytuji spiSe ve smésnych porostech a také
ze sméska s hrachem méla nejvétsi vynos. Presto, ze
byly smésky o néco vice zapleveleny byla vylouc¢ena
vysokd piitomnost dominantnich pleveli jako je
napiiklad hefmankovec nevonny (Tripleurospermum
inodorum), pchac oset (Cirsium arvense) a lilek ¢erny

(Solanum nigrum). Druhové spektrum pleveltt bylo
daleko rozmanitéjsi a tim zt€zovalo néjakému plevelu
zacit dominovat. Pravé toto mohl byt jeden
z predpokladii pro¢ byl vynos v monokultufe mensi,
jelikoz plevele nekonkurovali jenom kminu ale i
ostatnim pleveliim. Nezpochybnitelna je také davka
dusiku, které bobovité rostliny do porostu napoutaly.
Presto je potieba skuteénost dale ovéfovat. Jednim
z hlavnich tkolu bylo také zjistit, které dalsi herbicidy
by mohly byt vyuzitelné pro minoritni registraci do
kminu. Vice detailt v citované praci Blazek et al. 2023.

Ve vyzkumné organizaci se nezajimam pouze o kmin,
ale i dalsi plodiny jako je fepka, len, hrach, obiloviny a
soja. Spolecné s kolegy spolupracuji na narodnich i
mezinarodnich projektech. Sdm osobné se snazim najit
souvislosti mezi herbologii, které se vénuji a
fytopatologii a entomologii. Kromé determinace
plevelnych druhti bych chtél mapovat jejich rezistenci
k povolenym pfipravkiim na ochranu rostlin a zakladat
dal§i herbicidni nebo sméskové pokusy. Dale se
zabyvam i fytopatologickymi hodnocenimi polnich
porostl, izolaci a determinaci hub. V neposledni fadé se
podilim i na monitoringu fepkovych a kminovych
zivo€iSnych skudct. Nejradsi bych nasel nékoho, kdo
umi vyborné zpracovéavat data a pomohl mi tak s jejich
interpretaci. Rad bych se také spojil s dal§imi kolegy
z oboru fytopatologie a herbologie.
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Abstract

In my article and work at the research institute, me and
my colleagues are trying to determine which effect have
establishing a winter caraway stand with frost-suscetible
crops has on overall fouling, and which herbicides are
best in terms of efficacy. As these frost-suscetible crops
are mostly legumes, they can enrich the soil with
nitrogen, which can be used by both the caraway crop
and the weeds. However, weeds must be suppressed at
an early stage of development, as caraway has very poor
competitiveness. Data were obtained by evaluating the
crop at different stages of development. The evaluation
was carried out by determining the weedy plants and
recording their number and area coverage. Any negative
effect on the caraway plants is also recorded and the
plants in the rows are counted to clarify the possible
phytotoxicity of the tested herbicides on the crop. Data
were evaluated using statistical analysis using one-
factor and three-factor ANOVA. It was found that weeds
were more likely to occur in mixed stands and also that
the mixture with pea had the highest yield. Despite the
fact that the mixtures were slightly more weedy, but has
a lower presence of dominant weeds such as mayweed
(Tripleurospermum inodorum), field thistle (Cirsium
arvense) and black nightshade (Solanum nigrum). The
species spectrum of weeds was far more diverse, making
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it difficult for any one weed to come to dominate. This
may have been one of the reasons why the yield was
lower in the monoculture, as weeds competed not only
with caraway but also with other weeds. Nevertheless,
the fact needs to be further verified. One of the main
tasks was also to find out which other herbicides could
be useful for minor registration in caraway. For more
details, see the cited work of Blazek et al. 2023.

In the research organisation, | am not only interested in
caraway, but also in other crops such as rape, flax, peas,
cereals and soya. Together with my colleagues | work
on national and international projects. Personally, | try
to find connections between herbology and the
phytopathology and entomology. In addition to the
determination of weed species, | would like to map their
resistance to authorised plant protection products and
establish further herbicide trials. I am also interested in
phytopathological evaluations of field crops, isolation
and determination of fungi. Last but not least, | am also
involved in monitoring rape and caraway animal pests. |
would most like to find someone who is excellent at data
processing to help me with data interpretation. | would
also like to connect with other colleagues in the field of
phytopathology and herbology.

Blazek L., Seidenglanz M., Mufioz-Arbeldez M., Hanédkova Begvéatova P., Smirous P., Safat J. (2023): Vliv zptisobu zaloZeni porostu
a piistupu k regulaci plevell na riist a vyvoj kminu se zkracenou vegetaéni dobou. In: VUP Troubsko (2023): Aktualni poznatky

V péstovani, Slechténi, ochran€ rostlin a zpracovani produkti — sbornik
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Endofytické houby jako nastroj ochrany a odolnosti

plodin

Endophytic Fungi as a Tool for Crop Protection and Resilience

Dominik Blesa'?, Pavel Matusinsky'*

1 Agrotest fyto, Havlitkova 2787/121, 767 01 Kroméiiz, blesa@vukrom.cz
2 Masarykova univerzita, Oddéleni experimentalni biologie rostlin PiF, Kotlarska 267/2, 611 37 Brno
3 Univerzita Palackého v Olomouci, Katedra botaniky PiF, Slechtitelti 27, 783 71 Olomouc

Abstrakt

V zemédé€lskych védach je jednou z perspektivnich
oblasti vyzkumu studium endofyti — mikroorganismii,
Casto hub nebo bakterii, které ziji uvnité rostlinnych
pletiv, aniz by zpisobovaly jejich poSkozeni. Tyto
symbiotické organismy poskytuji rostlindm fadu vyhod,
vcetné zvysené odolnosti vii¢i chorobam, lepsiho rtstu a
vys§i odolnosti vii¢i stresovym faktorim prostiedi.
Vzhledem k tomu, Ze globalni zeméd€lstvi celi vyzvam,
jako jsou klimatické zmény, tlak Skidct a potieba
udrzitelnych postupti, pochopeni a vyuziti endofyti ma
velky potencial pro zlepSeni zdravi a produktivity plodin.

Endofytické houby, zejména houby rhizoktoniového
typu, Microdochium bolleyi a Serendipita indica,
vykazuji vyznamny potencial v biologické ochrané
rostlin. Vyzkum ukazal, ze S. indica dokaze zvysit
biomasu pSenice infikované houbou Fusarium
culmorum, coz je zavazny rostlinny patogen, srovnatelné
nebo dokonce 1épe nez konvenc¢ni fungicidy. Podobné M.
bolleyi bylo G¢inné pii sniZzovani zavaznosti onemocnéni
zpusobenych F. culmorum a Pyrenophora teres, coz
potvrzuje jeji potencial jako biologického prostiedku
ochrany. Tyto endofyty nejen brani ristu patogend, ale
mohou se také podilet na obrannych
mechanismu rostlin, coz z nich ¢&ini udrzitelnou

aktivaci

alternativu k chemickym oSetfenim.

Endofyty hraji také kli¢ovou roli pfi pomoci rostlinam
vyrovnavat se s abiotickymi stresy, zejména suchem.
Vyzkum je¢mene setého (Hordeum vulgare) ukazal, ze
inokulace rostlin pomoci S. indica v kombinaci s aplikaci
drasliku mize zmirnit dopady stresu zptisobeného

suchem. V pribéhu nékolikaletych polnich pokust
vykazovaly odridy jeémene inokulované S. indica lepsi
rust a produktivitu, zejména v suchych sezonach. Ackoli
ucinnost téchto osetfeni byla ovlivnéna interakci mezi
genotypem a sezonnimi podminkami, né€které parametry
jeémene v obdobich sucha endofyt zlepSoval. To
naznacuje, ze endofyty by mohly byt soudasti
integrovanych strategii péstovani plodin ke zvySeni jejich
odolnosti vici suchu, zejména v oblastech nachylnych
k nedostatku vody.

Kolonizace rostlin endofyty probiha specifickymi vzorci
a vyvolava fyziologické reakce v hostitelskych
rostlinach. Naptiklad M. bolleyi kolonizuje pSenici
a modelovou rostlinu Brachypodium distachyon jiz od
kr¢ku, kofent a spodni ¢asti stonku, avsak nedosahuje do
listd ani klast.

Kolonizace  endofyty také ovliviiuje  obranné
mechanismy rostlin. U B. distachyon i pSenice vedla
infekce F. culmorum k narGstu exprese klicovych gent
souvisejicich s obranou, napfiklad pro chitinazy a PR
proteiny, po inokulaci M. bolleyi. Tyto genetické reakce
naznacuji, ze endofyt nejen snizuje pfimy dopad
patogenu, ale také pfipravuje vnitini obranné systémy
rostliny. Zajimavé je, ze v n€kterych pripadech probihala
ochrana zprosttedkovana M. bolleyi bez vyraznych zmén
v genové expresi, coz poukazuje na slozitost interakci
mezi rostlinou a endofytem a na potiebu dal§iho
zkoumani téchto vztahl na molekularni trovni.

Endofyty jako S. indica a M. bolleyi poskytuji
viceuroviiovou ochranu — piimé potlacovani patogenti
i posileni reakei rostlin na stres — coz z nich ¢ini cenné
spojence v udrzitelnych zemédé€lskych systémech.

10
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Abstract

In agricultural science, one promising area of applied
research is the study of endophytes—microorganisms,
often fungi or bacteria, that live within plant tissues
without causing harm. These symbiotic organisms offer
numerous benefits, including enhanced disease
resistance, improved growth, and increased resilience to
environmental stresses. As global agriculture faces
challenges like climate change, pest pressures, and the
need for sustainable practices, understanding and
harnessing endophytes holds great potential for
improving crop health and productivity.

Endophytic fungi, particularly Rhizoctonia-like fungi,
Microdochium bolleyi, and Serendipita indica, have
shown substantial promise in biocontrol, offering
protection against major plant pathogens. Studies have
demonstrated that S. indica can enhance the biomass of
wheat plants infected by Fusarium culmorum, a severe
fungal pathogen, with comparable or even superior
results to conventional fungicides. Similarly, M. bolleyi
has been effective in reducing disease severity caused by
F. culmorum and Pyrenophora teres, highlighting its
potential as a biological control agent. These endophytes
do not simply inhibit pathogen growth but may also
engage in plant-mediated defense mechanisms, making
them a sustainable alternative to chemical treatments.

Endophytes also play a key role in helping plants cope
with abiotic stresses, particularly drought. Research on
spring barley (Hordeum wvulgare) has shown that
inoculating plants with S. indica, combined with
potassium supplementation, can mitigate the effects of
drought stress. Over multi-year field trials, barley

Literatura
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varieties inoculated with S. indica demonstrated
improved growth and productivity, particularly in dry
seasons. Although the effectiveness of these treatments
was influenced by the interaction between genotype and
seasonal conditions, certain parameters were even
increased by endophyte under drought. This suggests that
endophytes could be part of integrated crop management
strategies to enhance drought resilience in cereals,
especially in regions prone to water scarcity.

The colonization of plants by endophytes follows
specific patterns and triggers physiological responses in
the host. For example, M. bolleyi colonizes wheat and the
model plant Brachypodium distachyon from the seed
stage, gradually spreading through the crown, roots, and
basal stem, but not reaching leaves or ears.

Endophyte colonization also influences the host's defense
mechanisms. In both B. distachyon and wheat, infection
by F. culmorum led to an upregulation of key defense-
related genes, such as for chitinases and PR proteins,
after inoculation with M. bolleyi. These genetic responses
suggest that the endophyte not only reduces the
pathogen's direct impact but also primes the plant's
internal defenses. Interestingly, in some cases, the
protection afforded by M. bolleyi occurred without
significant changes in gene expression, pointing to the
complexity of plant-endophyte interactions and the need
for further exploration of these relationships at the
molecular level.

Endophytes like S. indica and M. bolleyi provide multiple
layers of protection—both direct inhibition of pathogens
and the enhancement of plant stress responses—making
them valuable allies in sustainable crop production
systems.

Blesa, D., Matusinsky, P., Sedmikova, R., & Balaz, M., 2021. The potential of Rhizoctonia-like fungi for the biological protection of
cereals against fungal pathogens. Plants. DOI: 10.3390/plants10020349

Matusinsky, P., Sedlakova, B., & Blesa, D., 2022. Compatible interaction of Brachypodium distachyon and endophytic fungus

Microdochium bolleyi. Plos One. DOI: 10.1371/journal.pone.0265357

Matusinsky, P., Florova, V., Sedlakova, B., Ml¢och, P., & Blesa, D., 2024. Colonization dynamic and distribution of the endophytic
fungus Microdochium bolleyi in plants measured by gPCR. Plos One. DOI: 10.1371/journal.pone.0297633

Blesa, D., Matusinsky, P., Balaz, M., Nesvadba, Z., & Zavielova, M., 2024. Endophyte Inoculation and Elevated Potassium Supply on
Productivity, Growth and Physiological Parameters of Spring Barley (Hordeum vulgare L.) Genotypes over Contrasting Seasons.

Plants. DOI: 10.3390/plants13081168
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Termicka sanitace osiv jako ochrana pred houbovymi

patogeny a Skudci

Thermal Seed Sanitation as a Protection Against Fungal Pathogens and Pests

Antonin Drda?, Jan Ned&lnik!, Old¥ich Zaviel?, Pavel Skryjad, Jiti Bojanovsky?®, Vladimir Brummer?,

Tomas Juiena®, Marek Pernica®
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Abstrakt

Projekt se zaméfuje na vyvoj inovativniho zafizeni pro
fyzikalni sanitaci osiv jako alternativni metody k
moznosti v ochrané osiv pfed houbovymi patogeny a
dal$imi mikroorganismy, a to predevsim v ekologickém
zemédélstvi, kde legislativa omezuje pouzivani
pesticidi. Cilem projektu je podpofit udrzitelnou
produkeci osiv, ktera zistavaji mikrobialn€ ¢ista, kli¢iva a
zdravotné pticemz spliiuje
pozadavky na ekologicky Setrné zemédélské technologie.

nezavadna, zafizeni

Tato metoda je obzvlasté vhodnd pro osiva obilnin,
luskovin a meziplodin, jejichz péstovani pfispiva k vyssi
diverzit¢ agroekosystémutl. Vzhledem k tomu, Ze tyto
plodiny casto nemaji adekvatni chemické alternativy k
ochrang, fyzikalni sanitace nabizi unikatni feseni, které je
zaroven  prizpusobitelné jak ekologickym, tak
konvenénim podminkam.

Vyzkumné aktivity probihaly ve dvou hlavnich fazich —
laboratorni a poloprovozni ovéteni. V laboratorni fazi se
experimenty zaméfily na detailni analyzu procesnich
parametru, jako jsou teplota, zdrzna doba a jejich vliv na
mikrobialni kontaminaci, kli¢ivost a fyzikalni vlastnosti
osiv. Testy byly provadény na malych vzorcich osiv, coz
umoznilo presnou kontrolu vstupnich i vystupnich
parametru. Dale byly vyvijeny a ovéfovany matematické
modely, které simuluji procesy ohfevu a chlazeni semen
v rdmci sanitace. Tyto modely slouzily jako podklad pro
navrh zafizeni v pilotnim méfitku.

Pilotni testy se zaméfily na aplikaci ziskanych poznatkt
v prostiedi, které odpovida redlnym podminkam
zemédelské praxe. Byla vyvinuta zafizeni schopna
sanitovat vé&tsi objemy osiv za pouziti riznych

konfiguraci sanitacnich médii, coz umoznilo testovat
ucinnost sanitace a zarovei ovéefit provozni bezpecnost.
Béhem experimentil byly sledovany i dal$i parametry,
jako je mechanicka odolnost osiv, jejich skladovatelnost
a odolnost wvii¢i reinfekci mikroorganismy. Tyto
informace jsou klicové pro hodnoceni dlouhodobé
stability sanitovanych osiv.

Vysledky ukazaly, Ze pfi spravném nastaveni procesnich
parametrt 1ze dosdhnout vyrazného snizeni mikrobialni
kontaminace osiv, pfiCemz nedochdzi k vyznamnému
naruseni jejich kli¢ivosti. Metoda fyzikalni sanitace se
tak jevi jako perspektivni alternativa k chemickym
metodam, jejichZz dostupnost je v diasledku prisnéjsi
legislativy stale vice omezovana. Tato technologie je
vhodna nejen pro ekologické zemédélstvi, ale i pro
konvenéni produkci, kde nabizi wudrzitelnou a
ekonomickou moznost ochrany osiv.

Projekt navic pfinesl nové poznatky o vlivu fyzikalnich
procest na vlastnosti semen, coz ma potencial pro dalsi
vyvoj technologii v oblasti zpracovani zemédélskych
produktii. Zejména moznosti kombinace rtiznych médii a
nastaveni parametrii procesu poskytuji flexibilitu pro
aplikaci na Sirokou Skalu plodin, vcetné semen
pouzivanych pro potravinaiské ucely. Metoda fyzikalni
sanitace ma rovnéz potencial zvysit bezpecnost a kvalitu
produkce, coz je klicové nejen pro zemédelstvi, ale i pro
potravinarsky pramysl.

Tento projekt nejenze rozviji technologické moznosti
ochrany osiv, ale zaroven pfispivd k udrzitelnosti
zemédelstvi a ochrané zivotniho prostiedi. Vysledky
naznacuji, ze zafizeni vyvinuté v ramci tohoto projektu
mize byt dilezitym krokem smérem k Sir§Simu vyuziti
fyzikalnich metod v zemédélské praxi. Casti této
technologie jsou chranény uzitnym vzorem.
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Abstract

The project focuses on developing an innovative device
for the physical sanitation of seeds as an alternative to
chemical treatments. This method opens up new
possibilities for seed protection against fungal pathogens
and other microorganisms, particularly in organic
farming, where legislation restricts the use of pesticides.
The project's goal is to support sustainable seed
production that remains microbiologically clean, viable,
and safe while adhering to environmentally friendly
agricultural technology standards.

This approach is especially suitable for cereals, legumes
and cover crops, whose cultivation promotes greater
agroecosystem diversity. Given that these crops often
lack adequate chemical protection alternatives, physical
sanitation provides a unique solution adaptable to both
organic and conventional farming systems.

Research activities were conducted in two main phases:
laboratory and semi-operational verification. The
laboratory phase focused on a detailed analysis of
processing parameters, such as temperature and retention
time, and their impact on microbial contamination,
germination, and seed physical properties. Tests were
performed on small seed samples, allowing precise
control over both input and output parameters.
Mathematical models simulating seed heating and
cooling during sanitation were developed and validated,
serving as a foundation for the design of pilot-scale
equipment.

Pilot-scale tests aimed to apply the findings in
environments  reflecting  real-world  agricultural
conditions. Devices capable of sanitizing larger seed
volumes using different media configurations were

Dedikace
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developed, enabling the evaluation of sanitation
efficiency and operational safety. Additional parameters,
such as seed mechanical integrity, storability, and
resistance to reinfection, were monitored during these
tests. This information is critical for assessing the long-
term stability of sanitized seeds.

The results demonstrated that with properly adjusted
processing parameters, significant reductions in
microbial contamination can be achieved without
adversely affecting seed germination. Physical sanitation
thus emerges as a promising alternative to chemical
methods, whose availability is increasingly limited due to
stricter regulations. This technology is suitable for both
organic and conventional farming, offering a sustainable
and economical seed protection option.

Moreover, the project has provided new insights into the
effects of physical processes on seed properties, opening
the door to further technological developments in
agricultural product processing. Specifically, the
flexibility to combine different media and process
settings offers the potential for application across a wide
range of crops, including seeds intended for food
production. Physical sanitation also has the potential to
enhance safety and quality in agricultural and food
industries.

This project advances technological options for seed
protection  while  contributing to  agricultural
sustainability and environmental conservation. The
findings indicate that the device developed within this
project could represent a significant step toward the
broader adoption of physical methods in agricultural
practice. Parts of this technology are protected by a utility
model.
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Detekce a mapovani Skod na plodinach zpusobenych
hraboSem polnim s vyuzitim UAYV a satelitnich dat

Detection and Mapping of Crop Damage Caused by the Common Vole Using

UAYV and Satellite Data

Tomas Kaplinek®, Vojtéch Slezak!, KateFina Kucha¥ikova!, Vojtéch Lukas!, Petr Skarpa?
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Abstrakt

Tato studie se zabyva vyuZitim bezpilotnich letount
(UAV) a satelitnich snimkii pro mapovani poskozeni
plodin zpisobenych hraboSem polnim (Microtus
arvalis), vyznamnym S$kidcem v zemédélstvi. Pfi
populacnich explozich mutze hrabo§ polni zptsobit
znacné ekonomické ztraty v produkci plodin. Cilem
vyzkumu bylo ovéfit ucinnost dat z UAV a satelitnich
snimkd pro pfesné posouzeni Skod na plodinach a
podporu agronomického rozhodovani, véetné cileného
vyuziti pesticidl a hnojiv.

Vyzkum probihal na jafe 2024 na polich s fepkou
olejkou, ozimou psenici a vojtéskou. Snimky z UAV byly
pofizeny pomoci dronu DJI Mavic 3 Multispectral a
satelitni data byla ziskana z platformy PlanetScope.
Validace dat z dalkového prizkumu byla provadéna
pozemnimi prizkumy za pouziti RTK-GNSS. Analyza
ukazala, Ze satelitni snimky jsou vhodné pro detekci
poskozeni na plochach vétsich nez 100 m?, zatimco data
z UAV umoziuji identifikaci poskozeni i na né¢kolika m2.

Vysledky naznacuji, ze dalkovy prizkum miZze ucinné
doplnit tradi¢ni terénni prizkumy, a tim nabidnout
efektivnéjsi a presnéj§i metodu sledovani skod
zpusobenych hrabosem. Tento pfistup pfinasi nejen
ekonomické uspory, ale také environmentalni vyhody
diky cilené aplikaci zeméd€lskych latek.

Abstract

This study addresses the use of unmanned aerial vehicles
(UAVs) and satellite imagery for mapping crop damage
caused by the common vole (Microtus arvalis), a
significant agricultural pest. During population
outbreaks, the common vole can cause substantial
economic losses in crop production. The objective of this
research was to validate the effectiveness of UAV and
satellite data for accurately assessing crop damage and
supporting agronomic decision-making, including the
targeted use of pesticides and fertilizers.

The research was conducted in spring 2024 in fields of
oilseed rape, winter wheat, and alfalfa. UAV imagery
was captured using a DJI Mavic 3 Multispectral drone,
and satellite data were obtained from the PlanetScope
platform. Ground surveys using RTK-GNSS were
employed to validate remote sensing data. The analysis
revealed that satellite imagery is suitable for detecting
damage on areas larger than 100 square meters, while
UAYV data allow for the identification of damage on areas
as small as a few square meters.

The results suggest that remote sensing can effectively
complement traditional field surveys, offering a more
efficient and precise method for monitoring vole
damage. This approach provides not only economic
savings but also environmental benefits through the
targeted application of agricultural substances.
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Druhové spektrum a abundance Skiidcii ovocnych

drevin v obci Telnice

The species spectrum and abundance of fruit tree pests in the village of Telnice

Luk43 Koneény!, Hana Sefroval

1 Agronomické fakulta Mendelovy univerzity, Ustav péstovani, $lechténi rostlin a rostlinolékatstvi, Zemédé&lska 1665/1, 613 00 Brno,
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Abstrakt

Byl sledovan vyskyt skidcti v experimentalnich sadech
rizného stafi v Telnici v ¢asovém obdobi od 9. fijna 2023
do 10. listopadu 2024. Pomoci feromonovych lapaci byl
sledovan vyskyt obaleée Svestkového (Grapholita
funebrana), obalece jable¢ného (Cydia pomonella),
obale¢e merutikového (Enarmonia formosana) a stitenky
zhoubné (Quadraspidiotus perniciosus). K zachyceni
dalsich druh hmyzu byly pouzity bilé lepové desky pro
pilatky a zluté lepové desky pro msice a nosatce.
Octomilka japonska (Drosophila  suzukii) byla
monitorovana pomoci pasti s jableCnym octem nebo
bilym vinem. Bylo provedeno vizudlni pozorovani,
sklepavani hmyzu, instalace vlnité lepenky a zimni
kontrola vétvicek letorosti. Na nejmladsi vysadbé sadu
byl zaregistrovan ve vys$§i pocetnosti pouze bélokaz
Svestkovy (Scolytus mali), ktery napadal jablong, slivoné
a meruiiky. V sadu s primérnym vékem stromd 11 let byl
zaznamenan nejveétsi pocet Skidcl, mezi nimiz
dominovala mSice §vestkova (Hyalopterus pruni), obale¢

$vestkovy, obale¢ jable¢ny, msSice merunikova (Myzus
mumecola), listohlod  zlatozeleny  (Phyllobius
argentatus), zobonoska ovocna (Rhynchites bacchus) a
Stitenka  ¢arkovita (Lepidosaphes ulmi). Nejvétsi
napadeni slivoni bylo zptsobeno Sstitenkou carkovitou a
obalec¢em $vestkovym, zatimco u merun¢k bylo pfitomno
pouze napadeni listohlodem zlatozelenym, msici
meruitkovou a Stitenkou carkovitou. Ve starém sadu s
pramémym vékem stromi nad 30 let, kde prevladaly
merunky, byly zaznamenany mens$i kolonie mSice
meruiikové a Skodlivy vyskyt obaleCe Svestkového.
Béhem pozorovani nebyl v zddném z experimentalnich
sadli zaznamenan vyskyt octomilky japonské, pilatky
Svestkové (Hoplocampa minuta), stitenky zhoubné ani
tmavky $vestkové (Eurytoma schreineri). Tyto vysledky
poskytuji vhled do populacni dynamiky Skidcd a
napadenti letorost ve vztahu ke stafi sadd, coz umoznuje
efektivni planovani ochrannych opatfeni.
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Abstract

The occurrence of pests in experimental orchards of
different ages in Telnice was monitored in the period
from October 9, 2023 to November 10, 2024. With the
help of pheromone traps, the occurrence of Grapholita
funebrana, Cydia pomonella, Enarmonia formosana and
Quadraspidiotus perniciosus was monitored. White glue
boards for sawflies and yellow glue boards for aphids and
weevils were used to capture other insects. Drosophila
suzukii was monitored using apple cider vinegar or white
wine traps. Visual observation, trapping of insects,
installation of corrugated cardboard and winter
inspection of annual twigs were carried out. Almost no
harmful insects were monitored on the youngest planting
of the orchard, with the exception of Scolytus mali, which
attacked apple, plum and apricot trees. In an orchard with
an average tree age of 11 years, the largest number of
pests was recorded, including Hyalopterus pruni,
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Grapholita funebrana, Cydia pomonella, Myzus
mumecola, Phyllobius argentatus, Rhynchites bacchus
and Lepidosaphes ulmi, which dominated. The biggest
infestations in plums were caused by Lepidosaphes ulmi
and Grapholita funebrana, while apricots were only
attacked by Phyllobius argentatus, Myzus mumecola and
Lepidosaphes ulmi. Inan old orchard with an average tree
age of more than 30 years, where apricots predominated,
smaller colonies of Myzus mumecola and Grapholita
funebrana a harmful occurrence of were recorded.
During the observation, no occurrence of the Drosophila
suzukii,  Hoplocampa  minuta,  Quadraspidiotus
perniciosus or the Eurytoma schreineri was not recorded
in any of the experimental orchards. These results
provide insight into the population dynamics of pests and
the infestation of annuals in relation to the age of the
orchards, which allows effective planning of protection
measures.
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BRANIMIR, Njezi¢; RALF-UDO, Ehlers. 2020. Entomopathogenic nematodes control Plum Sawflies (Hoplocampa minuta and H.
flava). Journal of Applied Entomology [online]. 144(6), 491-499. Dostupné z: doi.org/10.1111/jen.12755

FALTA, Vladan et al. 2016. Ochrana jadrovin v ekologické produkci. Praha: Vyzkumny tstav rostlinné vyroby. Certifikovana
metodika. ISBN 978-80-7427-194-6.

HLUCHY, Milan et al. 2021. Ochrana ovocnych dievin a révy vinné v ekologické produkci. Modfice: Biocont Laboratory. ISBN 978-
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16



KONFERENCE
MLADYCH
VEDCU

DELAME VEDU!

VT

Konference mladych védcii,
11.12. 2024

Studium vlivu primé a neprimé aplikace plazmatu na

cibuli saze¢ku

Study of direct and indirect plasma application on onion seeding bulbs
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Abstrakt

V dnesni dobé je zemédélstvi zalozeno na konvencénich
metodach,  které aplikaci  pesticidu,
zemédelskych chemikalii a hnojiv. Zminéné latky maji
negativni vliv na pfirodu a zdravi ¢lovéka, proto se

vvvvvv

zahrnuji

vyzkumu je vyuziti nizkoteplotniho plazmatu v oblasti
zeme&delstvi, nazyvaného ,plazmové zemeédelstvi.
Tento pfistup se zaméfuje na vyuziti plazmatu k oSetteni
semen, rostlin ¢i vody s cilem zvysit zemédelskou
produkci a zarovein zachovat kvalitu a bezpecnost
potravin. Reaktivni formy kysliku a dusiku (RONS)
V plazmatu maji stimulacni a antibakterialni vlastnosti
pro rostliny. Pfi oSetfeni vody plazmatem dochazi
k pronikani RONS z plazmatu na povrch vody, coZ vede
ke vzniku plazmatem aktivované vody (PAW). Ta je
obohacena o dusik, ktery pomahad rostlinam rast
aperoxid vodiku, jez s nizSim pH dodava vodé
antibakterialni vlastnosti.

Pied vysadbou cibulek probéhly étyfi zpusoby oSetieni.
Cibulky byly oSetfeny pomoci korénového vyboje 2x po
dobu 10 sekund a 40 sekund. Tteti varianta byla naloZena
do plazmatem aktivované vody (PAW) pod dobu
24 hodin. Pro referenci byla ¢tvrta varianta nalozena do
destilované vody po dobu 24 hodin. P4ta varianta nebyla
nijak upravena. Kazda varianta upravy se vysazovala ve
Ctyfech opakovanich po deseti cibulich. Sklizené cibule
byly pfevedeny na kapalny vzorek, ktery byl dale
analyzovan pomoci hmotnostni spektroskopie s reaktivni
ionizaci (PTR-TOF-MS) a tandemové techniky plynové
chromatografie s hmotnostni spektroskopii (GC—MS).
Sadba cibule probéhla v letech 2021, 2022, 2023. Po

dobu kazdého roku byla zarovenn odebrana ptda pied
sadbou i po sklizni a charakterizovana v laboratofi.
Probéhlo vyhodnoceni zrnitostniho slozeni pidy,
vymeénné pudni reakce, obsahu organického uhliku
a v neposledni fad¢ analyza ptistupnych zivin.

Pro lepsi porozuméni podminek, které se nachazi
v danych oblastech, byly provedeny dikladné pudni
rozbory. Pomoci dat ziskanych z kvalitativni analyzy
latek (GC-MS) byly identifikovany vonné slouceniny ve
vzorku. Z nich byly vybrany tfi charakteristické latky
(propanal, 2—-methyl-2—pentenal, 2,4-dimethyl-thiofen).
Ze ziskanych vysledkl je patrné, ze vystaveni cibulek
2X po dobu ¢tyticeti sekund korénovému vyboji mélo
opakované pozitivni vliv na koncentraci t€kavych latek
ve vzorku. Také lze vidét naznak negativniho vlivu na
koncentraci  aromatickych cibulek
nalozenych na 24 hodin do destilované vody. Vylozené

slou¢enin u

negativni vliv oSetfeni na vysledné koncentrace t¢kavych
latek nelze pozorovat. Opakované nejvyssi vynosy po
dobu tfi let byly ziskdny ze sadeb oSetfenych
destilovanou vodou a také zcibuli oSetfenych PAW.
Vynosy Cinily 26% nartist oproti neoSetfenym cibulim.
Nizsi vynosy se projevily u cibuli, které byly oSetfeny
2x koréonovym vybojem po dobu 10 sekund. Je nutné
myslet na to, Ze vysledky jsou interpretovany pro maly,
vybrany pocet vzorku cibuli. Pro jasngjsi zavéry by bylo
nutné misto 4 cibuli pro jednu variantu upravy méfit
nejlépe pro 1000 cibuli.

Ze ziskanych vysledkt je patrné, Ze uprava plazmatem
muze byt uzitend pro oSetieni cibuli v zemé&délstvi,
nebot’ se potvrdilo zlepSeni vynosu pti zachovani obsahu
vonnych latek. Také se projevil pozitivni vliv oSetfeni
plazmatem na obsah vonnych latek v cibuli.
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Abstract

Nowadays, agriculture is based on conventional methods
that involve the application of pesticides, agricultural
chemicals and fertilisers. These substances have a negative
effect on nature and human health, so more environmentally
friendly methods are being sought. One of the new research
directions is the use of low-temperature plasma in
agriculture, called 'plasma agriculture’. This approach
focuses on using plasma to treat seeds, plants, or water to
increase agricultural production while maintaining food
quality and safety. The reactive oxygen and nitrogen
species (RONS) inplasma have stimulating and
antibacterial properties for plants. When water is treated
with plasma, the RONS from the plasma penetrate to the
water surface, resulting in plasma activated water (PAW).
This is enriched with nitrogen, which helps plants to grow,
and hydrogen peroxide, which, at a lower pH, gives the
water antibacterial properties.

Four treatments were carried out before planting the bulbs.
The bulbs were treated with corona discharge twice for 10
seconds and 40 seconds. The third treatment option was
placed in plasma activated water (PAW) for 24 hours. For
reference, the fourth variant was loaded in distilled water
for 24 hours. The fifth variant was not modified in any way.
Each treatment variant was planted in four replications of
ten bulbs each. The grown onions were individually
converted to liquid samples and the saturated vapor was
analysed by proton transfer reaction time of flight mass
spectrometry (PTR-TOF-MS) and tandem connection of
gas chromatography with mass spectrometry (GC-MS).
Onion planting was carried out in 2021, 2022, 2023. During
each year, soil was taken before planting and after planting
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and analysed in the laboratory. Soil grain composition, soil
exchange reaction, organic carbon content, and available
nutrient analysis were evaluated.

To better understand the conditions, present in the growing
sites, thorough soil analyses were carried out. Thanks to the
data obtained from qualitative analysis of the compounds
(GC-MS), the fragrant compounds in the sample were
identified. From these, three characteristic compounds
(propanal, 2-methyl-2-pentenal, 2,4-dimethyl-thiophene)
were selected. From the results obtained, exposing the bulbs
twice for forty seconds to corona discharge repeatedly had
a positive effect on the concentration of volatiles in the
sample. It is also possible to see an indication of a negative
effect on the concentration of aromatic compounds in bulbs
loaded for 24 hours in distilled water. An obviously
negative effect of the treatment on the resulting
concentrations of volatiles cannot be observed. Repeatedly,
the highest yields over three years were obtained from bulbs
treated with distilled water and from bulbs treated with
PAW. Yields were 26% increase over non-treated bulbs.
Lower vyields were observed for bulbs that were treated
twice with corona discharge for 10 seconds. It is important
to keep in mind that results are shown for a small, selected
number of bulb samples. For clearer conclusions, it would
be necessary to measure for 1000 bulbs instead of 4 bulbs
for one treatment option.

From the results obtained, it is evident that plasma
treatment can be useful for the treatment of bulbs
in agriculture, as the improvement in vyield while
maintaining the fragrance content was confirmed. Also, a
positive effect of plasma treatment on the fragrance content
of onions was observed.

Judée, F; Simon, S; Bailly, C a Dufour, T. Plasma-activation of tap water using DBD for agronomy applications:
Identification and quantification of long lifetime chemical species and production/consumption mechanisms. Online. Water Research.
2018, ro¢. 133, s. 47-59. Dostupné z: https://www.sciencedirect.com/science/article/pii/S0043135417310308?via%3Dihub.

Pau¢, Nevena; Gherardi, Matteo a Shiratani, Masaharu. Plasma agriculture: A rapidly emerging field. Online. Plasma Processes and
Polymers. 2018, ro¢. 15, ¢&. 2., Article 1700174 Dostupné z: https://doi.org/10.1002/ppap.201700174.
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Vyhodnoceni cilené aplikace herbicidnich latek v

preciznim zemédélstvi

Evaluation for Spot spraying of Herbicides in Precision Agriculture

KateFina Kucharikova?, Toma§ Kaplanek!, Vojtéch Slezak!, Vojtéch Lukas?, Kornél Cziria?, Jan K¥en?

1 Mendelova univerzita v Brné, Ustav agrosystémt a bioklimatologie, Agronomicka fakulta, Zemédélska 1, 613 00 Brno,

katerina.kucharikova@mendelu.cz
2 Skymaps s.r.0., Botanicka 834/56, Veveti, 602 00, Brno

Abstrakt

Optimalizace pouzivani herbicidt je klicovym tématem v
otazce regulace pleveld, za ucelem minimalizace dopadt na
zivotni prostiedi, pficemz zarovenn se dosdhne dostatecné
vynosnosti plodin. V soucasné dobé mohou zemeédélci
vyuzivat €O nejpfesnéjsi techniku pro aplikaci herbicidd,
jako je napiiklad jednotlivé ovladani trysek postiikovaca ¢i
ovladani jednotlivych sekci postfikovaci. Ackoli existuji
prototypy senzort pro detekci plevell v realném ¢ase piimo
na misté, v soucasné dob¢ je nejrozsifenéjsi metodou
mapovani dalkovy prizkum pomoci bezpilotnich letadel
(UAV). Ortomozaika s vysokym prostorovym rozliSenim
nam dava moznost vytvaiet mapy pro aplikaci selektivnich
nebo neselektivnich herbicidi. Na zakladé dat z UAV se lisi
podle aplikace herbicidniho oSetfeni — pro neselektivni
(green on brown) a selektivni aplikace (green on green).
Metoda ,,green on brown“ se pouziva k uréeni mista
napadeni plevelem bez pfitomnosti porostu plodin, v tomto
piipadé to znamena, Ze veskery porost je povazovan za
napadeni plevelem. Metoda ,,green on green” predstavuje
rozliSeni plevelt a plodin pro bodovou aplikaci selektivnich
herbicidi. Detekce plevelnych rostlin v plodiné je
vétSinou vede k ohraniceni objekti (rostlin), na které ma byt
aplikovan postfik. Lukas et al., 2023 provedli mezi léty
2001 az 2023 polni experiment v ramci ovéteni lokalné
cilené aplikace herbicidii. Experiment probéhl na 22
polich v Ceské republice, na Slovensku a v Rumunsku, na
celkové vyméte 1095 ha. Celkova uspora herbicidd ve
studii dosdhla od 23 do 86 %. Na tuto studii navazuje i nas§
pokus, ktery v ramci poli v Ceské republice mapoval vyskyt
pleveld, a na né€kolika pozemcich na zaklad¢ tohoto
mapovani probéhla i aplikace.

Literatura

Abstract

Optimization of herbicides use is key topic in weed
management to minimize the environmental risks while
achieving a sufficient crop yield productivity. Nowadays
farmers can use most precise technique for application of
herbicides, such as individual sprayer nozzles control,
which allows patch or spot spraying based on the
identification of weed infestation. Although there are
prototypes of the on-the-go sensors for real-time detection
of weeds, currently, the most widely used mapping method
is remote sensing by unmanned aerial vehicles (UAV).
Orthomosaic with high spatial resolution give us the ability
to create maps for application of selective or non-selective
herbicides. Based on data of UAV, the varies according to
the herbicide treatment application — for non-selective
(green on brown) and selective applications (green on
green). The “green on brown” method is used to determine
the location of weed infestation without the presence of crop
vegetation, in that case it means all vegetation is considered
as a weed infestation. The “green on green” method is a
differentiation of weed and crop species for spot application
of selective herbicides. Detection of weed plants in crop is
more demanding by using various trained machine learning
models and mostly results in bounding boxes of objects
(plants) to be sprayed. Lukas et al., 2023 conducted a field
experiment between 2001 and 2023 to validate locally
targeted herbicide application. The experiment was
implemented in 22 fields in the Czech Republic, Slovakia
and Romania, covering a total area of 1095 ha. The total
herbicide savings in the study ranged from 23 to 86 %. This
study was followed up by our experiment, which mapped
weeds within fields in the Czech Republic and made
applications on several plots based on this mapping.

LUKAS, V. et al. 2023. Lokdlné cilena aplikace herbicidii v preciznim zemédélstvi. Brno: Mendelova univerzita v Brné.
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Udinnost sloZek esencialnich olejii na houbové patogeny

hliz bramboru

Efficacy of essential oil components against fungal pathogens of potato tubers

Véra Louboval

1Vyzkumny ustav bramboraisky Havlickv Brod s.r.o., Laboratof virologie, Dobrovského 2366, Havli¢kiv Brod 580 01,

loubova@vubhb.cz

Abstrakt

Brambor (Solanum tuberosum L.) je hospodaisky
vyznamnou plodinou, bohatou na mnozstvi makroZivin
(sacharidy a vlaknina), mikrozivin (vitaminy a mineraly)
a zdrojem antioxidantl ve stravé lidi (Liu et al., 2022).
Brambor je hostitelem mnoha patogenti (Czajkowski et
al., 2011). Velmi zavazné jsou skladkové choroby, které
1ze rozdélit na hniloby a choroby vzhledu hliz. Jedna se
napt. o Fusarium coeruleum (Libert) Sacc. (syn. F. solani
var. coeruleum), zpusobujici fusariovou hnilobu
bramboru, Phoma foveata (Foister) Aveskamp, Gruyter
et Verkley, 2010, zplsobujici fomovou hnilobu
bramboru, Helminthosporium solani Durier et Mont.,
1849, zpusobujici stibfitost slupky bramboru (Vacek et
Plistil, 2020). Infekce hliz skladkovymi patogeny miize
zpusobit znaéné ekonomické ztraty, a proto je dulezité
hledat vhodné metody ochrany. PouZzivani syntetickych
pesticidi vedlo k degradaci zivotniho prostredi, rozvoji
odolnosti patogenti a moznému nebezpeci pro rizné
necilové druhy (Gupta et al., 2023). Vhodnou
alternativou Setrnou k zivotnimu prostiedi by mohla byt
aplikace esencialnich oleji (EO) a jejich slozek.
Esencidlni  oleje  jsou  sekundarni  metabolity
aromatickych rostlin. EO jsou smési
bioaktivnich lipofilnich latek tékavé povahy, jako jsou
terpeny (terpenoidy), fenoly, ketony, aldehydy, alkoholy,

ruznych

Dedikace

estery, fenylpropanoidy, oxidy a dalsi slouceniny
s nizkou molekulovou hmotnosti vyznacujici se silnou
vani (Albuquerque et al., 2006; Bakkali et al., 2008;
Baldim et al., 2019; Bergman et al., 2019).
V experimentu bylo testovano 10 slozek esencialnich
oleju (a-pinene, carvacrol, cinnamaldehyde, D-carvone,
eucalyptol, L-linalool, L-menthol, L-menthone, (R)-(+)-
limonene, thymol) na inhibici skladkovych patogent
Fusarium coeruleum, Phoma foveata
a Helminthosporium solani. Nejprve byla testovana
antifungalni aktivita vybranych slozek EO in vitro.
Poté byly tfi nejucinnéjsi slozky EO vybrany na in vivo
pokusy. Jednalo se o thymol, cinnamaldehyde
a carvacrol. Antifungalni aktivita téchto slozek byla
testovana piimo na hlizach bramboru, kde byl zkoumén
vliv vypart slozek EO (fumigace) a vliv moteni hliz
slozkami EO na inhibici ristu F. coeruleum, P. foveata
a H. solani. Vsechny testované slozky EO mély v in vitro
podminkach vliv na inhibici houbovych patogend.
Antifungalni  aktivita jednotlivych slozek EO
se vyznamné liSila. Po oSetfeni formou fumigace
a mofenim hliz bylo zjisténo statisticky vysoce prikazné
snizeni intenzity napadeni houbami H. solani,
F. coeruleum a P. foveata. Slozky EO mohou byt
vhodnou ekologickou alternativou ke snizovani napadeni
hliz brambor houbovymi patogeny ve skladu.

Piisp&vek byl zpracovan s podporou Ministerstva zemé&délstvi CR — projekt NAZV & QK21010083 ,,Ekologicka ochrana
konzumnich brambor jako zdravé zeleniny proti vybranym ptudou a sadbou pfenasenym patogentiim®.
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compounds with a low molecular weight characterized
by a strong aroma (Albuquerque et al., 2006; Bakkali et
al., 2008; Baldim et al., 2019; Bergman et al., 2019). In
the experiment, ten EO components were evaluated
(a-pinene, carvacrol, cinnamaldehyde, D-carvone,
eucalyptol, L-linalool, L-menthol, L-menthone, (R)-(+)-
limonene, thymol) for the inhibition of storage pathogens
Fusarium coeruleum, Phoma foveata
and Helminthosporium solani. At first, the antifungal
activity of selected EO components was assessed under
in vitro conditions. Then, three most effective EO
components (thymol, cinnamaldehyde and carvacrol)
were selected for in vivo experiments. The antifungal
activity of these components was directly evaluated on
potato tubers, where the effect of EO component vapours
(fumigation) and the effect of tuber dressing with EO
components were tested on the growth inhibition of F.
coeruleum, P. foveata and H. solani. All tested EO
components had an effect on the inhibition of fungal
pathogens under in vitro conditions. The antifungal
activities of individual EO components significantly
differed. After fumigation and tuber dressing a
statistically highly significant reduction in intensity of
fungal infection with H. solani, F. coeruleum and P.
foveata was found. EO components could be a suitable
ecological alternative for the reduction in tuber infection
with fungal pathogens in storage.

Potato (Solanum tuberosum L.) is an economically
important crop, rich in macroelements (saccharides
and fibre), microelements (vitamins and minerals),
and it is a source of antioxidants in the human diet
(Liu et al., 2022). Potato is a host of many pathogens
(Czajkowski et al., 2011). Storage diseases are very
serious, and could be divided to rots and diseases of tuber
appearance. They are e.g. Fusarium coeruleum (Libert)
Sacc. (syn. F. solani var. coeruleum), causing Fusarium
dry soft of potato, Phoma foveata (Foister) Aveskamp,
Gruyter et Verkley, 2020, causing Phoma gangrene of
potato, Helminthosporium solani Durier et Mont., 1849,
causing silver scurf of potato (Vacek et Plistil, 2020).
Tuber infection with storage pathogens could result in
considerable economic losses and that is why it is
important to search for suitable control methods. The use
of synthetic pesticides has resulted in environmental
degradation, development of pathogen resistance and a
possible danger to various non-target species (Gupta et
al., 2023). The application of essential oils (EOs) and
their components could be a suitable, environment-
friendly alterative. EOs are secondary metabolites of
aromatic plants. They are mixtures
of various bioactive lipophilic volatile substances, such
as terpenes (terpenoids), phenols, ketones, aldehydes,
alcohols, esters, phenylpropanoids, oxides and other

Literatura
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Biodiverzita vegetace ve vinicich

Biodiversity of vegetation in vineyards
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Abstrakt

Tato prace analyzuje slozeni rostlin na vinicich v obci
Zabéice. K analyze byly vybrany staré i nové vinice.
Mnozstvi riznych druht rostlin bylo zkoumano pomoci
metody fytocenologickych snimkd dvou vinic. V rozsahu
monitoringu bylo nalezeno celkem 76 rostlin. Nejvétsi
rozSifeni méli nasledujici rostliny: ~ Amaranthus
retroflexus, Portulaca oleracea, Setaria pumila,
Chenopodium album, Digitaria sanguinalis, Lolium
perenne a Plantago lanceolata. Na sloZeni vegetace ma
vliv stafi vinice, a pfedev§im management necilové
vegetace vinic. Diky odliSnému managementu dochazi k
fragmentaci plochy vinice. Fragmentovana stanovisté
jsou misty pro diverzifikaci druhového sloZeni vegetace.

Literatura

Abstract

This work analyzes the composition of plants in
vineyards in the village of Zabéice. Old and new
vineyards were selected for analysis. A number of
different plant  species were studied using
phytocenological imagery in two vineyards. A total of 76
plants were found in the monitoring range. The most
common plants were Amaranthus retroflexus, Portulaca
oleracea, Setaria pumila, Chenopodium album,
Digitaria sanguinalis, Lolium perenne and Plantago
lanceolata. The composition of the vegetation was
influenced by the age of the vineyard and especially by
the management of non-target vegetation in the vineyard.
Different management practices lead to fragmentation of
vineyard areas. Fragmented and diversified vineyard
habitats provide opportunities for more diverse species
composition of vegetation.

Amir Mugutdinov, 2024. Biodiverzita vegetace ve vinicich. Diplomova prace.
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Vyskyt patogenii rodu Fusarium v porostech pSenice
V ruznych systémech péstovani

Occurrence of Fusarium pathogens in wheat crops under different cropping

systems
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Abstrakt

Tato prace je zaméfena na detekci, identifikaci
a kvantifikaci patogend rodu Fusarium v porostech
pSenice ozimé péstované na dvou odlisnych lokalitach.
V literarni reSerSi je popsana charakteristika patogenti
rodu Fusarium, fuzariozy, strategie ochrany rostlin pied
témito patogeny jak v konvenénim, tak ekologickém
zemédelstvi a zplsoby diagnostiky fusarii. V praktické
asti byla provedena klasickd PCR reakce a qPCR reakce
snaslednou relativni kvantifikaci. Pod mikroskopem
bylo pozorovano vytvofené mycelium a konidie pa-
togenu. Nakonec se vyskyt patogenu ovéfil
sekvencovanim. Témito metodami byla vyhodnocena
ptitomnost patogenu F. graminearum na obou lokalitach,
pri¢emz se zjistilo, ze symptomatické hodnoceni nebylo
presné, nebot kvantifikace neodpovidala sile symptomd.
Jednoznac¢ny vliv lokality nebyl prokazan.

Literatura

Abstract

This thesis focuses on the detection, identification and
quantification of Fusarium pathogens in winter wheat
crops grown in two different locations. A literature
review describes the characteristics of pathogens of the
genus Fusarium, fusariosis, strategies for plant
protection against these pathogens in both conventional
and organic farming, and methods of Fusarium diagnosis.
In the practical part, classical PCR and gPCR reactions
followed by relative quantification were performed.
Mycelium and conidia of the pathogen were observed
under the microscope. Finally, the occurrence of the
pathogen was verified by sequencing. These methods
were used to assess the presence of the F. graminearum
pathogen at both locations, and it was found that the
symptomatic assessment was not accurate as the
quantification did not correspond to the severity of the
symptoms. Aclear influence of site was not
demonstrated.

KUDELA, Vaclav a kol. 1989. Obecnd fytopatologie. 1. vyd. Praha: Academia, 387 s. ISBN 80-200-0156-5.

SMARDA, Jan a kol. 2008. Metody molekuldrni biologie. 1. vyd. Brno: Masarykova univerzita, 188 s. ISBN 978-80-
210-3841-7.

KOSOVA, Klara; CHRPOVA, Jana a SIP, Vaclav. Cereal resistance to Fusarium head blight and possibilities of its
improvement through breeding. Online. Czech Journal of Genetics and Plant Breeding. 2009, ro¢. 45, ¢. 3, s. 87-105.
ISSN 12121975. Dostupné z: https://doi.org/10.17221/63/2009-CJGPB. [cit. 2024-06-11].

NICOLAISEN, M.; SUPRONIENE, S.; NIELSEN, L. K.; LAZZARO, 1.; SPLIID, N. H. et al. Real-time PCR for
quantification of eleven individual Fusarium species in cereals. Online. Journal of Microbiological Methods. 2009, ro¢.
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RADOVA, S. Zhodnoceni roéniku 2021 z pohledu klasovych fuzariéz pSenice. In: Agromanual.cz [online]. 2022 [cit.
2024-06-11]. Dostupné z: https://www.agromanual.cz/cz/clanky/ochrana-rostlin-a-pestovani/choroby/zhodnoceni-
rocniku-2021-z-pohledu-klasovych-fuzarioz-psenice
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Ozdraveni ovocnych drevin od virdz a fytoplazmoz

pomoci elektrolécby

Recovery of fruit trees from viruses and phytoplasmosis using electrotherapy

Liliia Pavliuk', Michaela Merklova', Mat&j Semerak?, Jiri Sedlak*

LVyzkumny a §lechtitelsky tstav ovocnéisky Holovousy s.r.o., oddéleni genofondu, Holovousy 129, 508 01, liliia.pavliuk@vsuo.cz

Abstrakt

Vzhledem k vysoké variabilité virovych genom a jejich
rostouci rezistenci vii¢i riznym antivirovym latkam je
nezbytné hledat nové metody pro ozdravovani
rostlinného materidlu a zarovei zlepSit stavajici
postupy. Jednou z mén¢ rozsifenych, ale pro urcité
druhy rostlin u¢innych metod, je elektrolécba. Tato
technika muze dosdhnout az 100% ucinnosti pfi
ozdravovani brambor od virovych patogent (Lozoya-
Saldana et al., 1996), a jeji G€innost byla prokazana i u
merunék (Zare khafr et al., 2022) a révy vinné (Bayati et
al., 2011; Guta et al., 2024). Krom¢ virové eliminace se
uvadi, ze elektroterapie muze pozitivné ovlivnit
fyziologické procesy rostlin, jako je zlepSeni
regenerace, zvySeni odolnosti vi¢i nizkym teplotam a
suchu (El Sayed et al., 2022).

Cilem nasi studie bylo ozdravit rostlinny material tfesni
(Prunus avium, odraida HL 11588) infikovanych
PNRSV a jabloni (Malus domestica, odrida Golden
Delicious) infikovanych chlorotickou skvrnitosti
jabloné¢ (ACLSV) a proliferace jabloné¢ (AP). Jako
material byly pouzity in vitro segmenty o velikosti 0,5—
1 cm s jednim axilarnim pupenem. Tyto explantaty byly
ponofeny do elektroforetického pufru TAE (10x) a
vystaveny elektrickému proudu. Experiment zahrnoval
23 variant kombinaci napéti (20, 25, 30, 35, 40 a 80 mA)
a doby expozice (10 az 180 minut). Po elektrolécbé byly
explantaty oplachnuty ve sterilni vod¢ a transplantovany
na zivné médium Murashige-Skoog. Po 4-5 tydnech
kultivace byla provedena kontrola virologického stavu
pomoci real-time PCR, explantaty byly zvazeny a
vypocitan multiplikaéni koeficient (MK).

Utinnost elektrolééby byla stanovena podle vzorce: (%
regenerovanych rostlin * % ozdravovanych rostlin) /
100. Statistickd analyza byla provedena pomoci
softwaru Minitab 19 (Minitab LLC, 2019).

Vysledky virologickych analyz ukazaly, ze zadna z
experimentalnich kombinaci nevedla k uplnému
ozdraveni rostlinného materidlu od pritomnych
patogenti. Nicméné u jabloni, které byly vystaveny 80
mA po dobu 180 minut, doslo k poklesu koncentrace
fytoplazmy z hodnoty +++ na +. Zaroven bylo zjisténo,
ze vysoké napéti (80 mA) vedlo k thynu 70 az 100 %
explantatl jabloni.

Statistickd analyza ukazala, ze elektroléCba neméla vliv
na zvySeni hmotnosti explantatd, ale pozitivn¢ ovlivnila
multiplikacni  koeficient. Nejvétsi zlepSeni bylo
zaznamenano u jabloni, které byly oSetfeny 30 mA po
dobu 10 minut (MK = 6,3), zatimco u kontrolni skupiny

Tvwr

byla pozorovana u varianty 40/20, ktera ¢inila pouze 1,9.

Elektrolécba se tedy jevi jako slibna metoda pro
ozdravovani rostlinného materialu, ktera muze ptispét k
zlepSeni rustu a odolnosti rostlin. Tento pfistup ma
potencial stat se ucinnou a cenové dostupnou
alternativou, ale vyzaduje dalsi vyzkum zaméfeny na
optimalizaci podminek, jako je kombinace napéti a doby
expozice, aby bylo dosazeno co nejlepsich vysledkl bez
poskozeni explantatu.
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Abstract

Due to the high variability of viral genomes and their
increasing resistance to various antiviral agents, it is
necessary to find new methods for the antiviral therapy of
plant material and at the same time improve existing
procedures. One of the lesscommon but -effective
methods for certain plant species is electrotherapy. This
technique can achieve up to 100% efficiency in
the elimination viral pathogens of potatoes (Lozoya-
Saldana et al., 1996), and its effectiveness has also been
demonstrated in apricots (Zare khafr et al., 2022) and
grapevines (Bayati et al., 2011; Guta et al., 2024). In
addition to virus elimination, electrotherapy has been
reported to positively affect physiological processes of
plants, such as improving regeneration, increasing
resistance to low temperatures and drought (El Sayed et
al., 2022).

The aim of our study was to eliminate PNRSV infection
from cherry (Prunus avium, cultivar HL 11588) and
Apple chlorotic leafspot virus (ACLSV) and Apple
proliferation phytoplasma (AP) infections from apple
(Malus domestica, cultivar Golden Delicious) plant
material. Segments of 0.5-1 cm with a single axillary bud
from in vitro-propagated plants were wused for
treatment.These explants were immersed in 1x TAE
electrophoretic buffer and exposed to electric current. The
experiment included 23 variants of current combinations
(20, 25, 30, 35, 40 and 80 mA) and exposure time (10 to
180 minutes). After electrotherapy, the explants were
rinsed in sterile water and transplanted onto Murashige-
Skoog medium.
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After 4-5 weeks of cultivation, the virological state was
checked using real-time PCR, the explants were weighed
and the multiplication coefficient (MC) was calculated.
The effectiveness of electrotherapy was determined
according to the formula: (% regenerated plants * % virus
free plants) / 100. Statistical analysis was performed using
Minitab 19 software (Minitab LLC, 2019).

The results of virological testing showed that none of the
experimental combinations led to the complete
elimination of pathogens. However, in apple microshoots
exposed to 80 mA for 180 minutes, the concentration of
AP decreased from +++ to +. At the same time, it was
found that high current (80 mA) led to the death of 70%
to 100% of apple explants.

Statistical analysis showed that electrotherapy did not
affect the weight of explants but positively influenced the
multiplication coefficient. The greatest improvement was
noted in apple explants treated with 30 mA for 10 minutes
(MC = 6.3), while in the control group, this coefficient
was only 3.3. The lowest MC was observed for the 40
mA/20 min variant, which was only 1.9.

Electrotherapy therefore appears to be a promising
method for the rehabilitation of plant material, which can
contribute to improving plant growth and quality. This
approach has the potential to become an effective and
affordable alternative, but requires further research aimed
at optimizing conditions, such as the combination of
voltage and exposure time, to achieve the best results
without damaging the explants.

Lozoya-Saldana, H. et al. 1996. Electrotherapy and shoot tip culture eliminate potato virus X in potatoes. American Potato Journal.

DOI:10.1007/BF02853073

Zare khafr et al. 2022. Electrotherapy, thermotherapy, chemotherapy, and cryotherapy to regenerate Prunus armeniaca L. free of ACLSV,

ApMV, and TRSV. DOI:10.21203/rs.3.rs-2300972/v1

Bayati, S. etal. 2011. Elimination of Grapevine Virus A (GVA) by Cryotherapy and Electrotherapy. J. Agric.Sci. Technol.

Gutd, I1.-C. et al. 2019. New approach of electrotherapy for grapevine virus elimination. Acta Hortic.

DOI:10.17660/ActaHortic.2019.1242.103

El Sayed, Tarek et al. 2022. Elimination of Citrus psorosis virus using shoot tip grafting and electrotherapy techniques. Egyptian Journal
of Agricultural Research. DOI: 10.21608/ejar.2022.163106.1282
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Caviplazmovana voda jako fungicidni adjuvans
vV ochrané salatu setého proti Botrytis cinerea

Plasma activated water as a fungicidal adjuvans in the protection of lettuce
against Botrytis cinerea

Simona Rodopska’, EliSka Marsalkov4?, Jana Vichova!

1 Agronomické fakulta Mendelovy univerzity, Ustav péstovani, §lechténi rostlin a rostlinolékatstvi, Zemé&délska 1665/1, 613 00 Brno,
s.rodopska@seznam.cz, jana.vichova@mendelu.cz

2Botanicky ustav AV CR, Oddéleni experimentélni fykologie a ekotoxikologie, Lidicka 25/27, 602 00 Brno,
eliska.marsalkova@ibot.cas.

Abstrakt

Hlavnim cilem této bakalafské prace bylo posoudit jaky
vliv mé oSeteni plazmou aktivované vody (PAW) na
napadené rostliny salatu setého patogenem Botrytis
cinerea. Béhem celého experimentu byl pozorovan
pokles koncentrace peroxidu vodiku v PAW. Vliv PAW
byl sledovan u sedmi variant v oblasti ochrany rostlin a
dvou variant v oblasti vyzivy rostlin. Parametr
indukované fluorescence chlorofylu, maximalni
kvantovy vytézek, byl méren pomoci Handy FluorCam.
Z experimentu vyplyva, ze PAW potencuje ucinnou
latku fungicidu, tudiz muze slouZzit jako fungicidni
adjuvans. Dale bylo zjisténo, Zze PAW pozitivné
ovliviiuje  pribéh  fotosyntézy. Mirny  pokles
koncentrace peroxidu vodiku v PAW nemél vyznamny
vliv na uCinnost oSetfeni napadenych rostlin salatu
setého.

Literatura

Abstract

The main objective of this bachelor's thesis was to assess
the impact of plasma activated water (PAW) treatment
on lettuce plants infected with Botrytis cinerea.
Throughout the experiment, a reduction in hydrogen
peroxide concentration in PAW was observed. The
effect of PAW was monitored for seven variants in plant
protection and two variants in plant nutrition. The
parameter of induced chlorophyll fluorescence, the
maximum gquantum yield, was measured by the post-
power Handy FluorCam. The experiments demonstrate
that PAW enhances the efficacy of the fungicide,
rendering it a potential fungicide adjuvant. Additionally,
it was observed that PAW exerts a positive influence on
the progression of photosynthesis. A slight reduction in
the concentration of hydrogen peroxide in PAW did not
significantly impact the efficacy of the treatment of
infested lettuce plants.

CECH, J., P. STAHEL, J. RAHEL, L. PROKES, P. RUDOLF, E. MARSALKOVA a B. MARSALEK. Mass Production of Plasma
Activated Water: Case Studies of Its Biocidal Effect on Algae and Cyanobacteria. Water [online]. 2020, 12, 3167. Dostupné z:
doi:10.3390/w12113167

GUQ, J., J. WANG, H. XIE, et al. Inactivation effects of plasma-activated water on Fusarium graminearum. Food Control [online].
2022, 134, 108683. Dostupné z: doi:10.1016/j.foodcont.2021.108683

GUO, D., H. LIU, L. ZHOU, J. XIE a Ch. HE. Plasma-activated water production and its application in agriculture. Journal of the
Science of Food and Agriculture [online]. 2021, 101, 4891-4899. Dostupné z: doi:10.1002/jsfa.11258

HERIANTO, S., R. D. ARCEGA, CH. Y. HOU, CH. CH. LEE, CH. M. LIN, T. MAHMUDIONO a H. L. CHEN. Chemical
decontamination of foods using non-thermal plasma-activated water. Science of The Total Environtment [online]. 2023, 874, 162235.
Dostupné z: doi:10.1016/j.scitotenv.2023.162235

JUDEE, F., S. SIMON, C. BAILLY a T. DUFOUR. Plasma-activation of tap water using DBD for agronomy applications:
Identification and quantification of long lifetime chemical species and production/consumption mechanisms. Water Research [online].
2018, 133, 47-59. Dostupné z: doi:10.1016/j.watres.2017.12.035

MARSALEK, B., E. MARSALKOVA, K. ODEHNALOVA, et al. Removal of Microcystis aeruginosa through the Combined Effect
of Plasma Discharge and Hydrodynamic Cavitation. Water [online]. 2020, 12, 8. Dostupné z: doi:10.3390/w1201000
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Detekce plevela v pSenici 0zimé pomoci snimkii z UAV:
Srovnani nastroji GIS a Pix4Dfields

Weed Detection in Winter Wheat Using UAV Imagery: A Comparison of GIS

Tools and Pix4Dfields

Vojtéch Slezak?!, Katefina Kuchatikova', Tomas Kaplanek?, Vojtéch Lukas?, Jan K¥en®

IMendelova Univerzita v Brng, Ustav Agrosystémii a Bioklimatologie, Zem&délska fakulta, Zemédélska 1, 613 00 Brno,

xslezak2@mendelu.cz

Abstrakt

Jednim z klicovych cilii v zemédé€lstvi je minimalizovat
mnozstvi agrochemikalii pouzivanych pii oSetfovani
plodin prostfednictvim optimalizace aplikace herbicidu.
Pro uc¢innou lokalni regulaci pleveld je nezbytné
porozumét prostorové rozmanitosti plevelnych rostlin
na poli. Pro toto vyuziti se osveédCily bezpilotni
prostiedky (UAV) schopné potizovat fotografie s
vysokym spektralnim a prostorovym rozlisenim.
Moderni technologie aplikace postiikovaci umoziiujici
sekéni nebo individualni ftizeni trysek na zakladé¢
piedpisové mapy, dodava ucinnosti regulace plevela
jistotu. Obvykleje tato mapa tvofena polygony, které
zobrazuji oblast aplikace.

V této praci bylo pole zapleveleno pchatem rolnim
(Cirsium arvense), které bylo snimano bezpilotnim
letounem. Tato studie hodnoti &tyfi mozné techniky
detekce souvisejici se zemédélskymi postupy. Dva
algoritmy, Supported Vector Machine (SVM) a
Maximum Likelihood (ML), jsou techniky klasifikace
pod dohledem. Klasifika¢ni algoritmy ML a SVM byly
spustény v aplikaci ESRI ArcGIS Pro. Mezi dalsi
techniky patii ptistup prahovani a klasifikaéni algoritmus
Pix4Dfields (Magic Tool). Piesnost jednotlivych metod
byla uréena koeficientem Kappa a celkovou presnosti.
Pro ostatni tfi techniky byla pouzita ortomozaika RGB,
zatimco pro metodu prahovani bylo vyuzito NDVI
ziskané multispektralnim senzorem.

Na zakladé¢ koeficientu Kappa a celkové piesnosti
vysledky ukazuji, Ze nejlepsi piesnosti dosahla metoda
Pokud jde o ptistupy s dohledem, SVM si vedl 1épe nez
ML. Podle snimki UAV pouzitych k identifikaci
zapleveleni je plevelem pokryto pouze do 5,56 % plochy
pole. Pouziti herbicidt 1ze tedy vyrazné snizit postiikem
pouze na urcitych mista. S presnosti 98,6 % piekonala
metoda prahovani ostatni Etyfi potvrzené algoritmy
detekce plevela (Kappa index: 0,836).

Abstract

A major goal is to reduce the use of agrochemicals in crop
management by optimizing the application of herbicides.
For effective site-specific weed management, it is crucial
to understand the spatial distribution of weed plants
within the field. Unmanned aerial vehicles (UAVS)
equipped with high-resolution spectral and spatial
sensors have proven effective for this purpose. Modern
sprayer technology, which allows for precise control of
individual nozzles or sections based on prescription
maps, enhances the reliability and efficiency of weed
control. These maps typically consist of polygons
indicating specific areas for herbicide application.

In this study, a UAV was used to scan a field infested
with field thistle (Cirsium arvense), and four potential
detection methods related to agricultural practices were
assessed. The supervised classification algorithms,
Support  Vector Machine (SVM) and Maximum
Likelihood (ML), were implemented using ESRI ArcGIS
Pro. The thresholding method and the Pix4Dfields
(Magic Tool) classification algorithm were also
evaluated. The performance of each approach was
measured using the Kappa coefficient and overall
accuracy. An RGB orthomosaic was utilized for three
techniques, while NDVI data from a multispectral sensor
was applied for the thresholding method.

Based on the Kappa coefficient and overall accuracy, the
findings revealed that the thresholding method provided
the highest accuracy, whereas Pix4Dfields showed the
lowest. Among the supervised techniques, SVM
outperformed ML. UAV imagery indicated that only
5.56% of the field area was affected by weeds, suggesting
that  site-specific  herbicide  application  could
significantly reduce chemical use. The thresholding
method achieved an impressive accuracy of 98.6% and
a Kappa index of 0.836, outperforming the other
detection methods.
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Vplyv kultivacnych médii na rast a fruktifikaciu
ophiostomatoidnych hub izolovanych z podkorneho

hmyzu na borovici lesnej

Influence of culture media on growth and fructification of ophiostomatoid fungi
isolated from bark beetles colonized on Scots pine (Pinus sylvestris L.)

Michaela Strmiskoval?, Katarina Pastiréakoval, Miriam Kadasi Horakova!, Marek Barta!

1 Ustav ekologie lesa SAV, v. v. i., Oddelenie fytopatologie a mykologie, Akademicka 2, 949 01 Nitra, Slovenska republika,

strmiskova@ife.sk

2 Technicka univerzita vo Zvolene, Fakulta ekolégie a environmentalistiky, Ul. T. G. Masaryka 24, 960 01 Zvolen, Slovenska

republika
Abstrakt

Podkorne druhy chrobakov (Coleoptera: Scolytinae) Ziju
Vv asocidcii s mikroskopickymi hubami, pre ktoré su
zarovenn vektormi na hospodarsky vyznamnej drevine
borovici lesnej (Pinus sylvestris L.) (Linnakoski et al.,
2010). Zo styroch druhov podkdrnych chrobakov (Ips
acuminatus, Ips sexdentatus, Orthotomicus longicollis,
Pityogenes chalcographus) sme izolovali a molekularne
identifikovali sedem druhov ophiostomatoidnych hub
(Graphilbum acuminatum, Graphilbum furuicola,
Leptographium piceaperdum, Leptographium sp.,
Ophiostoma canum, Ophiostoma ips, Ophiostoma
minus). Pohlavné §tddium, ktoré je dolezité pre
morfologick charakteristiku druhu (De Beer et al.,
2013) tieto huby na $tandardnom kultivatnom médiu
(sladinovy agar) zvy€ajne neprodukuju. Preto cielom
vyskumu bolo zistit' ich charakter rastu a produkciu
fruktifikaénych organov na kultivaénych médiach s
réznym Testovali sme S$tyri  druhy
kultiva¢nych médii: vodny agar, sladinovy agar s dvomi

zlozenim.

réznymi koncentraciami tyrosolu, sladinovy agar s
pridanim vitaminov Biotin, Tiamin a Pyridoxin (Jacobs a

Dedikace

Wingfield, 2001). Kontrolnym variantom bol sladinovy
agar s pridavkom Streptomycinu a Cycloheximidinu.
VSsetky druhy hub prejavovali na kultivacnych médiach
morfologicky odlisSny charakter rastu, sprevadzany
zmenami sfarbenia mycélia, pripadne nerovnomerného
rastu, a to najmé v pripade pridanej latky tyrosolu.

U huby Ophiostoma minus bol v produkcii protoperitécii

preukdzany vplyv média, priCom huba vytvorila
pohlavné §tadium na vsetkych druhoch médii s vynimkou
sladinového agaru. Takmer vSetky druhy testovanych
médii preukazali pozitivny vplyv na rast oboch izolatov
hub z rodu Leptographium, pricom peritécia vytvoril iba
jeden izolat, a to na vodnom a sladinovom agare. Huby
druhu L. piceaperdum a O. minus vytvarali protoperitécia
a peritécia po 30 dioch in vitro kultivacie. Pri druhoch
hab G. acuminatum, G. furuicola, O. canum a O. ips
pouzit¢é médium na tvorbu protoperitécii a peritécii
nemalo vplyv a teda huby vytvarali iba nepohlavné
Stadia. Jednotlivé izolaty preukazali variabilitu v
rychlosti radialneho rastu a tvorbe pohlavnych a
nepohlavnych struktir hub v zavislosti od vplyvu daného
kultivaéného média.

Tato praca bola finanéne podporena Vedeckou grantovou agentirou MSVVaM SR a SAV, projekt VEGA 2/0122/2
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Abstract

Bark beetles (Coleoptera: Scolytinae) are known vectors
of microscopic fungi, including those that affect the
economically important Scots pine (Pinus sylvestris L.)
(Linnakoski et al., 2010). In this study, we isolated and
molecularly ~ characterized  seven  species  of
ophiostomatoid  fungi  (Graphilbum  acuminatum,
Graphilbum furuicola, Leptographium piceaperdum,
Leptographium sp., Ophiostoma canum, Ophiostoma ips,
Ophiostoma minus) from four bark beetle species (Ips
acuminatus, Ips sexdentatus, Orthotomicus longicollis,
Pityogenes chalcographus). The examination of sexual
reproductive structures is essential for the morphological
identification of these fungi (De Beer et al., 2013).
However, these fungi typically do not produce sexual
reproductive structures when cultured on standard malt
extract agar. Therefore, this study aimed to investigate
the growth characteristics and reproductive structure
formation of these fungi on various culture media. We
tested and compared four different culture media: water
agar, malt extract agar with two different concentrations
of tyrosol, and malt extract agar supplemented with the
vitamins biotin, thiamine, and pyridoxine (Jacobs and
Wingfield, 2001). The control medium, malt extract agar,
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was enriched with streptomycin and cycloheximide. All
fungal isolates exhibited distinct morphological growth
patterns on the different culture media, often
accompanied by changes in mycelial colour or uneven
growth, particularly in the presence of tyrosol.
Ophiostoma minus demonstrated medium-dependent
production of protoperithecia, forming sexual structures
on all media except for the control medium, malt extract
agar. Most of the tested media supported the growth of
both isolates from the genus Leptographium. In contrast,
only one isolate was able to produce perithecia on water
agar and malt extract agar. The fungi L. piceaperdum and
O. minus produced protoperithecia and perithecia after a
30-day cultivation period. In contrast, the species
G. acuminatum, G. furuicola, O. canum, and O. ips failed
to produce sexual structures on the media tested.
Therefore, these fungi only produced asexual spores.
Individual isolates exhibited variability in radial growth
rates and the production of sexual and asexual structures,
which were influenced by the specific culture medium
employed.

The research was supported by the Scientific Grant
Ministry of Education, Research, Development and
Youth of the Slovak Republic and the Slovak Academy
of Sciences, project no. VEGA 2/0122/22.

De Beer, Z.W., Wingfield, M.J., 2013. Emerging lineages in the Ophiostomatales. In: The Ophiostomatoid Fungi: Expanding Frontiers.
CBS Biodiversity Series No. 12, p. 21-46. CBS-KNAW Fungal Biodiversity Centre. 2013. ISBN 978-90-70351-94-6

Jacobs, K., Wingfield, M.J., 2001. Leptographium Species: Tree Pathogens, Insect Associates, and Agents of Blue-Stain. APS Press.

2001. ISBN 0-89054-278-3

Linnakoski, R., De Beer, Z.W., Ahtiainen, J., Sidorov, E., Niemel4, P., Pappinen, A., Wingfield, M.J., 2010. Ophiostoma spp. associated
with pine - and spruce- infesting bark beetles in Finland and Russia. Persoonia, vol. 25, p. 72-93. DOI:10.3767/003158510X550845
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Vegetace Zelezni¢ni traté jako bioindikator podminek

prostredi

Railway line vegetation as a bioindicator of environmental conditions

Ondrej Vanérkal, Jan Winkler!

IMendelova univerzita v Brng, Ustav biologie rostlin, Zeméd&lska 1665/1, 613 00 Brno

Abstrakt

Cilem vyzkumu bylo ur¢eni druhového slozeni vegetace
vybraného useku zelezni¢ni trat¢ a zhodnoceni podminek
prostiedi na zékladé¢ indika¢nich znakd rostlin.
Jednotlivé druhy byly zapsany metodou
fytocenologickych  snimki, vegetace byla dale
hodnocena mnohorozmérnymi analyzami ekologickych
dat pomoci poc¢itacového programu Canoco 5.0. Prace se
zaméfuje na Sifeni ruderalnich druhd rostlin v intenzivné
zem&délsky vyuzivané krajing, véetné Sifeni invaznich
druht, které piedstavuji globalni problém. Prace shrnuje
rizika i pfinosy vegetace na dopravnich tratich a zabyva
se metodami likvidace nevhodné vegetace. Na zajmovém
tuzemi byl vyhodnocen vyskyt velkého mnoZstvi
plevelnych druhi rostlin, a také mnozstvi druht rostlin s
vysokou produkeci nektaru a pylu, které poskytuji potravu
opylovactim. Podle vyskytu siln€ nitrofilnich druhti bylo
usouzeno, ze izemi je pravdépodobné silné¢ obohaceno o
dusik pochazejici z blizkych poli. Bylo zjisténo, zZe
vegetace poli a vegetace prilehlé trati se navzdjem
druhové€ misi a ovliviiuji. Zavérem bylo konstatovano, ze
vegetace zelezniCni traté ma vyznamny potencial slouzit
jako bioindikator podminek prostiedi a mdze pomoci
1épe porozumét ekologickym zménam.

Abstract

The aim of the research was to determine the species
composition of the vegetation of the selected section of
the railway line and to evaluate the environmental
conditions based on the plant indicator traits. The
individual species were recorded using the method of
vegetation plots, the vegetation was further evaluated by
multivariate analyses of ecological data using the Canoco
5.0 program. This work focuses on the spread of ruderal
species in intensive agricultural landscape, including the
spread of invasive plant species, which are a global
problem. The vegetation of the fields and the vegetation
of the adjacent track have been found to intermingle and
influence. The thesis summarizes the risks and benefits of
vegetation on transportation routes and discusses
methods of eradicating unsuitable vegetation. Finally, the
presence of many plant species with high nectar and
pollen production, which provide food for pollinators, has
been assessed in the area of interest. Based on the
presence of highly nitrophilous species, it was concluded
that the area is likely to be heavily enriched with nitrogen
from nearby fields. Finally, the paper concludes that the
vegetation of the railway line has significant potential to
serve as a bioindicator of environmental conditions and
can help to better understand ecological changes.
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Vplyv plazmou oSetrenej vody na rast a vitalitu rastlin
Influence of plasma treated water on the plant growth and vitality

Tomas Vozar!, Ludmila Cechoval?, Kristina Trebulova®, FrantiSek Kréma', Zdenka Kozakova?, Vojtéch Enev'

! Fakulta Chemické, Vysoké uceni technické v Brng, Purkyiiova 118/464, 612 00 Brno, Ceské republika,

Tomas.Vozarl@vut.cz

2 Central European Institute of Technology, Vysoké uceni technické v Brné, Purkyiiova 123, 621 00 Brno, Ceska republika

Abstrakt

Hlavnym prvkom vyzivy rastlin je dusik. Hlavnym
zdrojom anorganického dusika prijimaného korefimi
rastlin si dusi¢nany. Hnojiva s obsahom dusika st
pripravované energeticky naroénym a nie velmi
ekologickym chemickym procesom. To vedie k vysSS$im
cenam hnojiv. Vyskum sa preto zameriava na hl'adanie
alternativnych spdsobov pripravy dusikatych hnojiv.
Jedna z alternativnych moZnosti sa v su¢asnosti ukazuje
vyuzitie nizkoteplotnej plazmy na fixaciu vzdusného
dusiku do vody. Vznika tak plazmou aktivovana voda
(PAW), ktora poskytuje alternativnu moznost’ dodavania
dusika rastlinam tym. Pri uprave vody plazmou vznika
zmes dusi¢nanov, dusitanov a peroxidu vodika ako jej
hlavnych zloziek.

Rastliny red’kovky (Raphanus sativus) sa pestovali v
kvetina¢och v boxoch s umelym osvetlenim poc¢as 30dni.
Rastliny boli osetrované plazmou aktivovanou vodou
pripravenou pomocou elektrody generujicej plazmu
priamo v kvapalinach so zvedenym syntetickym
vzduchom do vyboja. Kvetinace boli rozdelené do 4
variantov na zaklade aplikacie PAW: PAW pripravena z
destilovanej vody (PAW DW), PAW pripravena z
kohutikovej vody (PAW TW), aplikacia vo forme
postreku PAW na listy a zalievanie kohutikovou vodou
(PAW F) a kontrolna skupina zalievana vodovodnou
vodou (TW). Koncentracia dusi¢nanov, dusitanov a

peroxidu vodika v PAW bola stanovenakolorimetricky
pomocou UV-VIS spektrometrie.

Ziskané vysledky poukazuji na zvySenie hmotnosti
Cerstvej hmoty rastlin  vo vSetkych variantoch
osetrovanych vodou aktivovanou plazmou v porovnani s
kontrolnou skupinou (TW). Stanovenie hmotnosti susiny
ukazalo, ze PAW F vyvolala vys$§i obsah suSiny v
porovnani S ostatnymi variantmi. PAW ma vo
vSeobecnosti vysoky obsah dusi¢nanov, dusitanov a
peroxidu vodika, ktoré mozu ovplyvnit’ celkovt vitalitu
rastlin. Vitalita rastlin bola stanovena na zaklade
fluorescencie chlorofylu. Princip metody je zalozeny na
merani aktivity fotosystému II (PSII). Vysledky merania
fluorescencie preukazali inhibiciu aktivity fotosyntézy u
rastlin oSetrenych PAW v porovnani s kontrolnou
skupinou (TW), ¢o znamena, ze oSetrenie rastlin PAW
znizuje ich vitalitu. Stanovenie obsahu dusika v listoch a
korenioch rastlin bola pouzita elementarna analyza.
Pouzitie PAW TW na zalievanie rastlin viedlo k
zvySenému  obsahu  dusika
nadzemnych aj podzemnych Castiach rastlin v porovnani
S ostatnymi variantmi.

akumulovaného Vv

Ziskané vysledky poukazuji na slubny alternativny zdroj
dusika v PAW, ktory je pripraveny ekologickej$im
spdsobom ako anorganické hnojiva.
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Abstract

Nitrogen is the main element of plant nutrition. The main
source of inorganic nitrogen taken up by plant roots is
nitrate. Fertilisers containing nitrogen are prepared bya
high energy consuming and not very environmentally
friendly chemical process. This leads to higher fertilizer
prices. Research is therefore focusing on finding
alternative ways of preparing nitrogen fertilizers. One of
the alternative options currently emerging is the use of
low-temperature plasma to fix airborne nitrogen into
water. Plasma-activated water (PAW) is thus produced,
which provides an alternative option for supplying
nitrogen to plants by. Plasma treatment of water producesa
mixture of nitrate, nitrite and hydrogen peroxide as its
main components.

Radish (Raphanus sativus) plants were grown in pots

filled with soil for 30 days. Plants were treated by plasma

activated water prepared by the pin-hole electrode
generating plasma directly in liquids with synthetic air
flowing into the discharge. The pots were divided to 4
variants based on the PAW application: PAW prepared
from distilled water (PAW DW), PAW prepared from tap
water (PAW TW), foliar application ofPAW on leaves and
watered by tap water (PAW F) and acontrol group watered

Literatura

Konference mladych védcii,
11.12. 2024

by tap water (TW). Concentrationof nitrate, nitrite and
hydrogen  peroxide in PAW was determined
colorimetrically using the UV-VISspectrometry.

Obtained results are indicating an enhancement of the
growth of plant fresh matter weight in all variants treatedby
plasma activated water compared to the control group(TW).
Determination of dry matter weight has shown that PAW F
induced higher content of dry matter compared to other
variants. Generally, PAW has high nitrate, nitrite and
hydrogen peroxide content which can affect overall vitality
of plants. Vitality of the plants was determined by
chlorophyll fluorescence. The principle ofthe method is
based on measurement of the activity of thephotosystem 11
(PSII). Fluorescence measurement results have shown
inhibition of photosynthesis activity by the plants treated
with PAW compared to the control group (TW), which
means that the treatment of plants with PAW lowers the
overall vitality. Elemental analysis wasused to determine
content of nitrogen in leaves and rootsof the plants. Using
PAW TW to water the plants led to higher content of
nitrogen accumulated in both aboveground and
underground parts of the plant compared to other variants.

Overall, obtained results are showing a promising
alternative source of nitrogen in PAW which is preparedby
a more environmentally friendly way than inorganic
fertilizers.

Punith, N.; Harsha, R.; Lakshminarayana, R.;Hemanth, M.; Anand, M. S.; Dasappa, S. Plasma Activated Water Generation
and its  Application in  Agriculture.  Advanced Materials Letters 2019, 10 (10), 700-704.
https://doi.org/10.5185/amlett.2019.0042.

Ruamrungsri, S.; Sawangrat, C.; Panjama, K.; Sojithamporn, P.; Jaipinta, S.; Srisuwan, W.; Intanoo, M.; Inkham, C.;
Thanapornpoonpong, S.-N. Effects of using Plasma-Activated water as a nitrate source on the growth and nutritional quality
of hydroponically grown green oak lettuces. Horticulturae 2023, 9 (2), 248. https://doi.org/10.3390/horticulturae9020248.
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Dynamika vybranych pudnich parametri ve vztahu k
vynosovym charakteristikam plodin v diverzifikovaném
systému tvoreném luskovinami a obilovinami

Dynamics of selected soil parameters in relation to yield characteristics of crops in
diversified system consisting of legumes and cereals

Petra Handkova Beévaroval Marek Seidenglanz!, lva Smykalova?, Magdalena Frac?, Norman Gentsch®, Shamina
Imran Pathan?, Maria Mufioz Arbeliez!®, Luka$ Blazek!, Jaroslav Safai!, Giorgia Pertile?, Dominika Siegieda?,

Agata Gryta?, Jacek Panek?

IAgritec Plant Research s.r.0., Zemédélska 2520/16, 787 01 Sumperk, Czech Republic, e-mail: hanakova@agritec.cz,
seidenglanz@agritec.cz, smykalova@agritec.cz, blazek@agritec.cz, munoz@agritec.cz, safar@agritec.cz

2 Institute of Agrophysics, Polish Academy of Sciences, Do$wiadczalna 4, 20-290 Lublin, Poland, e-mail: m.frac@ipan.lublin.pl,
g.pertile@ipan.lublin.pl, d.siegieda@ipan.lublin.pl, a.gryta@ipan.lublin.pl, j.panek@ipan.lublin.pl

8 Institute of Soil Science, Leibniz University Hannover, Herrenhiuser Str. 2, 30419 Hannover, Germany, e-mail: gentsch@ifbk.uni-

hannover.de

4 Department of Agriculture, Food, Environment and Forestry, University of Florence, P.le Delle Cascine 28, Firenze, 50144, Italy, e-

mail: shamina.pathan@unifi.it

5 Sant’ Anna School of Advanced Studies — Pisa, Institute of Life Sciences, Piazza Martiri della Liberta, 33 - 56127 Pisa, Italy, e-mail:

Maria.MunozArbelaez@santannapisa.it

Abstrakt

Zemédelské postupy v soucasnosti vice nez kdy jindy
hledaji ptistupy k pudy,
diverzifikaci plodin, podpofe piidniho mikrobiomu a cilené
aplikaci prospé$nych ptdnich organismi. Existuji ptistupy
ke sniZeni pouzivani chemickych hnojiv a pesticidi, pro
posileni tolerance plodin vici (a)biotickym stresim a
zlepSeni pidnich podminek. Intercropping v kombinaci s
novou technologii obalovani semen jsou jednou z cest, jak

alternativni obdeélavani

diverzifikovat péstebni systém a obohatit piidni prostredi o
prospésné pudni organismy (prostfednictvim
biopeletizace). Zarazeni luskovin vyuZzivajicich biopeletky
jako partnera v intercroppingu nebo jako doprovodnou
komponentu do osevniho sledu obohacuje ptidni prostiedi o
atmosféricky dusik diky symbidze s rhizobii, ale také o
dostupné formy fosforu diky ptisobeni specifickych kmenti
arbuskularnich ~ mykorhiznich  hub  (Rhizophagus
nepravidelnis) s piinosem pro soucasné ale i nasledujici
plodiny. Pro efektivni podporu mikrobialni aktivity a
zadoucich pudnich procesi je nutné znat ptidni parametry
lokality, kde jsou tyto pfistupy aplikovany. Piesné
posouzeni né¢kolika zékladnich a specifickych pudnich

charakteristik (fyzikalni parametry pidy — retenéni vodni
kapacita, objemova hmotnost, vlhkost; chemické parametry
—obsah C, N, P, S, Mg, Ca, K, pH; biologické parametry —
pudni organicka hmota, diverzita a sloZeni pudnich
mikrobidlnich spolecenstev pomoci sekvenovani a metod
qPCR) umoznilo z dlouhodobého hlediska upfesnit
podminky pro rozvoj pidné prospé$nych organismti. To se
odrazi v nékolika sledovanych vynosovych
charakteristikach plodin, véetné¢ jejich odolnosti vici
dynamickym klimatickym zménam. Péstebni systém
intercropping, kdy plodiny sdileji stejnou plochu ve stejny
¢as, umoznuje potlacit jevy, jako je nachylnost ke kolisani
dostupnosti vody v pidé. Diky zastoupeni hrachu ve smési
dosahuje hlavni plodina (obiloviny) vyss§i uzitkovosti a
lepsiho zdravotniho stavu. Intercropping a variabilni
kombinace plodin v ramci tohoto systému péstovani plodin
v kombinaci s biopeletizaci semen hrachu jsou nové
piistupy, které jsme testovali s cilem ovéfeni pifinost
diverzifikace agroekosystémi na lokalitach severni Moravy
(Sumpersko) v Ceské republice.
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Abstract

Agricultural practices are currently more than ever looking
for alternative approaches to soil cultivation, diversification
of crops, support the soil microbiome and targeted
application of beneficial soil organisms. There are
approaches for reducing the use of chemical fertilizers and
pesticides, strengthening the tolerance of crops against
(a)biotic stresses and improving soil conditions. The
intercropping in combination with a new seed encrustation
technology is one of the ways how diversified crop system
and enriched soil environment of beneficial soil organisms
(through biopelletization). The inclusion of legumes using
biopellets as partner within intercropping or as an
accompanying component into crop rotation systems enrich
the soil environment with atmospheric nitrogen due to
symbiosis with rhizobia, but also with available forms of
phosphorus due to the action of specific strains of
arbuscular mycorrhizal fungi (Rhizophagus irregularis)
with profit for the current and next crops. To effectively
support the microbial activity and desired soil processes, it
is necessary to know the soil parameters of the location

Konference mladych védcii,
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where these approaches is being applied. The precise
assessment of several basic and specific soil characteristics
(physical soil parameters — retention water capacity, bulk
density, humidity; chemical parameters — content of C, N,
P, S, Mg, Ca, K, pH; biological parameters — soil organic
matter, diversity and composition of soil microbial
communities by sequencing and gPCR) enabled from a
long-term perspective to specify the conditions for
development of soil beneficial organisms. This is reflected
in several monitored crop yield characteristics, including
their resistance to dynamic climate changes. The
intercropping system, where the crops that share the same
location at the same time makes it possible to suppress
effects such as susceptibility to fluctuations in the
availability of water in the soil. Due to representation of
peas in mixture, the main crop (cereals) achieves higher
performance and better health. Intercropping and variable
combination of crops within this system of crop cultivation
in combination with biopelletization of pea seeds are new
approaches that we tested with the aim of verifying the
benefits of diversifying agroecosystems in the locations of
Northern Moravia (Sumperk region) in the Czech Republic.
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Vyhodnoceni ploSné variability porostu polnich plodin
péstovanych na drenaznich systémech

The evaluation of the spatial variability of field crop stands grown on drainage

systems

Denisa Duchorioval

!Mendelova univerzita v Brng, Agronomicka fakulta, xduchonl@mendelu.cz

Abstrakt

Tato diplomova prace se zabyvd hodnocenim plosné
variability zeméd¢lskych pozemki s vyuzitim modernich
metod dalkového prizkumu Zemé (DPZ) a vynosovych
map ve spojeni s geografickymi informacnimi systémy
(GIS). Cilem prace je analyzovat prostorovou
nevyrovnanost plodin na vybraném uzemi a identifikovat
rizikova mista z hlediska vldhovych podminek, ptficemz
diraz je kladen na vliv provozu hydromeliora¢nich staveb
na rust a vynosové trovné plodin. Pomoci zpracovani dat
ziskanych z druzicového snimkovani pro vegetacni obdobi
jednotlivych roc¢nikd jsou sledovany zmény v zapojeni
porostu, ristové faze a reakce plodin na podminky
prostiedi.

K dosaZeni stanovenych cilii je zpracovana literarni reserse
zaméfend na zpasoby vyuziti DPZ a GIS pro hodnoceni
variability plodin, pfi¢emZ jsou rovnéz zahrnuty postupy
zpracovani vynosovych dat. Ziskana data jsou nasledné
analyzovana za ucelem stanoveni nevyrovnanosti pozemka
a jejiho vlivu na dosahované vynosy. Vysledky prace
poskytuji pfehled o moznostech zavedeni postupti lokalné
cilené agrotechniky, ktera umoziuje efektivné reagovat na
rozdilné podminky pldni a vldhové variability v zdjmovém
uzemi. Prace tak pfispivad k optimalizaci hospodafeni na
pozemcich, kde vliv hydromelioraci ptedstavuje kliCovy
faktor pro dosazeni stabilnich a udrzitelnych vynost.

Abstract

This thesis focuses on assessing the spatial variability of
agricultural land using remote sensing methods (RS) and
yield maps in combination with geographic information
systems (GIS). The aim of the study is to analyze the spatial
variability of crops on a selected area and identify moisture
risk zones, while emphasizing the impact of
hydromelioration system operations on crop growth and
yield levels. By processing satellite imagery data for each
growing season, changes in crop canopy cover, growth
stages, and the crops' responses to environmental conditions
are monitored.

To achieve the research objectives, a literature review is
conducted on the application of remote sensing and GIS
techniques for evaluating crop variability, alongside
methods for processing yield data. The acquired data are
then analyzed to determine land unevenness and its effect
on yields. The results provide insights into the potential for
implementing locally targeted agronomic practices that can
efficiently address soil and moisture variability across the
study area. This thesis thus contributes to optimizing land
management practices in areas where the influence of
hydromelioration systems plays a key role in achieving
stable and sustainable yields.
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Efekt modernich inhibitora nitrifikace v konvenc¢nich
hnojivech na vynos a kvalitu sklizenych produkti

The Effect of Modern Nitrification Inhibitors in Conventional Fertilizers on Yield

and Quality of Harvested Products

Jana Kovarikoval
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Abstrakt

Tato diplomova prace se zaméfuje na vyvoj technologie
vyroby hnojiv s novym typem inhibitoru nitrifikace.
Vyzkum zahrnuje vyvoj, pfipravu a testovani novych
ptipravkti pro systém ,chytré vyzivy rostlin“ na bazi
vybranych druhil dusikatych hnojiv obsahujicich inovativni
inhibitory nitrifikace (IN) vyvinuté z pfirodnich latek. Tyto
inhibitory zajist'uji pozvolnou pfeménu dusiku v pidé, coz
umoziuje zvysit efektivitu hnojeni (NUE), snizit davky
dusikatych hnojiv. a minimalizovat ztraty dusiku
(vyplavenim NO3" a emisi N20).

Prace hodnoti vliv téchto modernich inhibitort, konkrétné
guanidinu a nano materialii, na vynos a kvalitu sklizenych
produktid v ramci jednoletého maloparcelniho pokusu s
psenici ozimou v Zabéicich u Brna. Vysledky ukazuji, ze
pouziti inhibitord nitrifikace mize vyznamné ovlivnit jak
vynos, tak kvalitu plodin. Zvlastni pozornost je vénovana
ptirodnim inhibitortim, které se jevi jako slibna alternativa
pro budouci aplikace v zemédé€lstvi diky jejich udrzitelnosti
a minimalnimu negativnimu dopadu na zivotni prosttedi.
Studie rovnéz zkouma rizika spojend s pouzitim téchto
prostiedkil z hlediska fytotoxicity a mikrobiologie pudy.
Nové vytvotené prostfedky jsou srovnavany s ucinkem
stavajicich komeréné dostupnych inhibitort nitrifikace.

Tato prace poskytuje cenné poznatky pro budouci aplikace
modernich hnojiv v souladu s pozadavky Green Deal.

Abstract

This thesis focuses on the development of fertilizer
production technology with a new type of nitrification
inhibitor. The research includes the development,
preparation and testing of new products for a "smart plant
nutrition” system based on selected types of nitrogen
fertilizers containing innovative nitrification inhibitors (IN)
developed from natural substances. These inhibitors ensure
a gradual transformation of nitrogen in the soil, which
allows to increase the fertilisation efficiency (NUE), to
reduce nitrogen fertiliser rates and to minimise nitrogen
losses (through NO3- leaching and N20O emissions).

This paper evaluates the effect of these modern inhibitors,
namely guanidine and nanomaterials, on yield and quality
of harvested products in a one-year small-plot experiment
with winter wheat in Zabgice near Brno. The results show
that the use of nitrification inhibitors can significantly affect
both yield and crop quality. Particular attention is paid to
natural inhibitors, which appear to be a promising
alternative for future agricultural applications due to their
sustainability and minimal negative environmental impact.
The study also examines the risks associated with the use of
these products in terms of phytotoxicity and soil
microbiology. The newly developed agents are compared
with the effect of existing commercially available
nitrification inhibitors.

This work provides valuable insights for future applications
of modern fertilizers in line with Green Deal requirements.
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Dynamika chemickych vlastnosti pid vlivem rozdilného

zpusobu hospodarieni

Dynamics of soil chemical properties due to different farming methods

Simon Krula!

1 Mendelova univerzita v Brn&, Agronomické fakulta, Ustav agrochemie, ptidoznalstvi, mikrobiologie a vyZivy rostlin, Zemé&dglska 1,
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Abstrakt

Bakalarska prace pod nazvem ,,.Dynamika chemickych
vlastnosti pud vlivem rozdilného zplGsobu hospodateni®
se zabyva zhodnocenim vlivu rlznych zptsobi
hospodafeni na chemické vlastnosti pid, zejména u
fluvizeme glejové, hnédozemé modalni a kambizemé
modalni. Zvolené padni typy pochéazeji z lokalit s
intenzivnim zemé&dé&lskym vyuzitim (Zabgice, PoGenice-
Tététice, Vatin) a jsou povazovany za pudy stiedni bonity,
které jsou typickou zemédélskou padou v Ceské
republice. Experimentdlni Cast prace se zaméfila na
analyzu kli¢ovych chemickych parametrii pudy, jako je
pudni reakce, obsah dostupnych Zivin (zejména dusiku,
fosforu a drasliku) a kvalitu pidni organické hmoty,
véetné obsahu a stability humusovych latek.

Vysledky, které byly prezentovany pomoci
jednofaktorové analyzy variance (ANOVA), prokazaly
vyrazné rozdily v chemickych vlastnostech mezi ptidami
pfi riznych zptisobech hospodareni. U fluvizemé glejové
byly zjistény vyrazné zmény v pudni reakci smérem ke
zvysSené kyselosti, coz je pfisuzovano intenzivnimu
vyuzivani mineralnich hnojiv. U hnédozemé modalni
bylo pozorovano mirné snizeni obsahu organického
uhliku v pidni hmot¢ v disledku intenzivniho péstovani
monokultur. U kambizem& modalni doslo k naméfeni

nejniz§$itho pH a putda byla klasifikovana jako kysela.
Zaznamenan byl i niz§i obsah fosforu a drasliku. Naopak
obsah dusiku a uhliku byl oproti zbylym lokalitam
vyrazné lepsi.

Analyza humusovych latek prokazala, ze kvalita
humusu je vyrazné¢ vyssi ve svrchnich vrstvach
hnédozemé modalni (pomér huminovych kyselin k
fulvokyselinam HK/FK ¢inil 1,28), zatimco u fluvizemé
a kambizemé byl tento pomér nizsi (v rozmezi 0,9-1,1).
Tento pokles kvality humusu naznacuje negativni dopad
intenzivniho zemédé€lského vyuzivani na strukturu a
stabilitu padni organické hmoty, coz muze dlouhodobé
vést k degradaci pudniho prostfedi. Vysledky prace
zdaraznuji potiebu udrzitelnych zptsobt hospodateni a
aplikace organickych hnojiv jako kliCovych opatfeni pro
udrzeni kvality a stability chemickych vlastnosti pad.
Zaroven bylo doporuceno zvysit pidni reakci blize
Kk neutrdlnim hodnotdm pomoci vhodného stanoveni
vapnéni. Zavery prace prispivaji k rozsifeni povédomi o
dopadech zemédélskych praktik na padni zdravi a
podporuji iniciativy zaméfené na ochranu pudnich zdroja
v ramci adaptace na klimatické zmény.
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Abstract

The bachelor thesis entitled "Dynamics of soil chemical
properties due to different farming methods" deals with the
evaluation of the influence of different farming methods on
the chemical properties of soils, especially for alluvial soil,
brown soil and cambisol. The selected soil types come from
sites with intensive agricultural use (Zab&ice, Po&enice-
Tetetice, Vatin) and are considered to be soils of medium
suitability, which are typical agricultural soils in the Czech
Republic. The experimental part of the work focused on the
analysis of key soil chemical parameters such as soil
reaction, available nutrient content (mainly nitrogen,
phosphorus and potassium) and soil organic matter quality,
including humus content and stability.

The  results,
which were presented using one-factor analysis of variance
(ANOVA), showed significant differences in soil chemical
properties between soils under different management
practices. In the case of the alluvial soil, significant changes
in soil reaction towards increased acidity were found, which
was attributed to the intensive use of mineral fertilisers. A
slight decrease in soil organic carbon content was observed
in brown soil due to intensive cultivation of monoculture.

Literatura:

Konference mladych védcii,
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The lowest pH was measured in the cambisol, and the soil
was classified as acidic. Lower phosphorus and potassium
contents were also noticed. On the other hand, the nitrogen
and carbon content was significantly better compared to the
other locations.

The analysis of humic substances showed that the
quality of humus was significantly higher in the top layers
of the brown soil (the ratio of humic acids to fulvic acids
HK/FK was 1.28), while the ratio was lower in the alluvial
soil horizon and cambisol horizon (ranging from 0.9 to 1.1).
This decrease in humus quality indicates the negative
impact of intensive agricultural use on the structure and
stability of soil organic matter, which may lead to long-term
degradation of the soil environment. The results of this
study highlight the need for sustainable farming practices
and the application of organic fertilizers as key measures
for maintaining the quality and stability of soil chemistry.
At the same time, it was recommended to increase soil
reaction closer to neutral values by using appropriate
liming. The conclusions of the paper contribute to
expanding awareness of the impacts of agricultural
practices on soil health and support soil conservation
initiatives in the context of climate change adaptation.

KRULA, Simon. Dynamika chemickych vlastnosti pid vlivem rozdilného zptisobu hospodateni. Brno, 2024. Bakalaiska préce.
Mendelova univerzita, Agronomicka fakulta, Ustav agrochemie, pidoznalstvi, mikrobiologie a vyZivy rostlin. Vedouci prace doc. RNDr.

Lubica Pospisilova, CSc.
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Hodnoceni plosné variability agrochemickych vlastnosti
pudy s vyuzitim optimalizované odbérové sité

Evaluation of the spatial variability of soil agrochemical properties in optimised

sampling grid

Karel Niederhafner!, Vojtéch Lukas®

1 Mendelova univezita v Brng, Ustav agrosystémi a bioklimatologie, Zemédélska 1665/1 Brno 613 00

Abstrakt

Heterogenita ptidnich vlastnosti hraje kliCovou roli v
preciznim zemédélstvi, ale jeji podrobny popis je velmi
¢asové i finan¢né€ naro¢ny. Tradiéni metody nejsou vhodné
pro oblasti s vysokou prostorovou variabilitou, coz vede k
vyuziti digitdlntho mapovani pid zaloZzeného na
senzorovych méfenich. Spojenim tradi¢nich a senzorovych
metod Ize optimalizovat vzorkovaci sit’ a zajistit piesné
mapovani pidnich podminek, napiiklad pro tvorbu map
obsahu zivin. Pocet vzorkovacich bodi se odviji od
piedbézné analyzy heterogenity pady.

Cilem této studie je zhodnotit prostorovou variabilitu
agrochemickych vlastnosti orné pudy ve vybrané lokalit¢ a
posoudit aplikaci cileného managementu plodin. Odbér
pudnich vzorkd byl proveden v roce 2022 na orné padé
rodinné farmy v Menharticich (okres Tiebig, Ceska
republika). Nachazi se bramboraiské vyrobni oblasti,
vyskytuje se zde prevazné hnédozem a kambizem.
Klimaticky region je mirné teply, mirn¢ vlhky (MTS5).

Celkem bylo odebrano 118 vzorkl ptidy na nepravidelné
miizce zplochy 200 ha, pfiCemz priméma hustota
vzorkovaci sit¢ byla pfiblizné 1 vzorek na 1,7 ha.
Vzorkovaci mfizka byla vytvofena usudkem na zaklade¢
produk¢nich zon, které reprezentuji relativni vynosovy

potencial pudy, a z podkladu méfeni elektrické vodivosti
pady (EMI). Usudkové vzorkovani je cilené vzorkovani
s ohledem na vstupni informace o lokalité s obeznamenim
pfirodnich podminek, nelze tedy povazovat za nahodny
vybér. Vzorkovani bylo provadéno automatickym
odbérovym strojem (Nietfeld) z hloubky 0-30 ¢cm po sklizni
plodin (oziméa fepka, jarni je¢men, ozima pSenice a sdja).
Jeden slozeny vzorek se skladal z 10-15 dil¢ich vzorki
odebranych v kruhu o priméru do 15 m.

Mapovani  zahrnovalo  hodnoceni  agrochemickych
vlastnosti piudy (pH, P, K, Mg, Ca, Cox) z pudniho
vzorkovani. Z bodovych vysledkd vzorkovani pudy byly
pomoci prostorovych analyz v GIS prostfedi vypracovany
celoplo$né mapy, popisujici prostorové diference pidnich
vlastnosti. Vysokou variabilitu vykazuje P (CV = 53),
primérny obsah je 27 mg.kg-1, tedy na nizké Grovni. Nizsi
variabilitu vykazuji ostatni sledované vlastnosti (K, Mg,
Ca) a to s dobrou zasobu v puidé. Byl také stanovovan obsah
Cox, kdy po piepo¢tu na humusu (humus % = Cox*1,724)
je praimérna hodnota humusu 2,2 %, jedna se o o¢ekavanou
hodnotu v souvislosti s pidnim typem. Nasledné byly
hodnoty agrochemickych vlastnosti pidy porovnany s
vysledky senzorového meéfeni pldnich podminek.
Korela¢ni analyzou byla zjisténa silna korelace EMI s Mg
(0,71) a Ca (0,64). Korelace s dalsimi agrochemickymi
vlastnosti byly velmi slabé az stfedné silné.
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Abstract

The heterogeneity of soil properties plays a key role in
precision agriculture, but its detailed description is very
time-consuming and costly. Traditional methods are not
suitable for areas with high spatial variability, leading to the
use of digital soil mapping based on sensor measurements.
By combining traditional and sensor-based methaods, it is
possible to optimize the sampling network and ensure
accurate mapping of soil conditions, such as the creation of
nutrient content maps. The number of sampling points
depends on a preliminary analysis of soil heterogeneity.

The aim of this study is to evaluate the spatial variability of
agrochemical properties of arable land in a selected locality
and assess the application of targeted crop management.
Soil sampling was conducted in 2022 on arable land of a
family farm in Menhartice (Ttebi¢ district, Czech
Republic). The area is located in a potato-growing region,
predominantly consisting of Cambisols and Luvisols. The
climatic region is moderately warm and moderately humid
(MTS5).

A total of 118 soil samples were taken on an irregular grid
over an area of 200 hectares, with an average sampling
density of approximately 1 sample per 1.7 hectares. The
sampling grid was designed based on production zones
representing the relative yield potential of the soil and soil
electrical conductivity (EMI) measurements. Judgmental

Konference mladych védcii,
11.12. 2024

sampling is a targeted sampling approach considering prior
information about the site and knowledge of natural
conditions, and thus cannot be considered a random
selection. Sampling was conducted using an automatic
sampling machine (Nietfeld) at a depth of 0-30 cm after
crop harvest (winter rape, spring barley, winter wheat, and
soybeans). Each composite sample consisted of 10-15
subsamples taken in a circle with a diameter of up to 15
meters.

The mapping included the evaluation of agrochemical soil
properties (pH, P, K, Mg, Ca, Cox) from soil sampling.
Spatial analyses in a GIS environment were used to create
comprehensive maps describing the spatial differences in
soil properties from the point sampling results. Phosphorus
(P) showed high variability (CV = 53), with an average
content of 27 mg-kg™!, which is at a low level. Lower
variability was observed in other studied properties (K, Mg,
Ca), which indicated good soil reserves. The Cox content
was also determined, and after conversion to humus content
(humus % = Cox x 1.724), the average humus content was
found to be 2.2%, which aligns with expectations based on
the soil type. Subsequently, the values of agrochemical soil
properties were compared with the results of sensor-based
soil condition measurements. Correlation analysis revealed
a strong correlation of EMI with Mg (0.71) and Ca (0.64).
Correlations with other agrochemical properties ranged
from very weak to moderate.
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Efekt mineralnich a statkovych hnojiv na pidu pod

trvalym travnim porostem

Effect of mineral and organic fertilisers on permanent grassland soil

Jana Pliskoval?, Ladislav Mensik', Lubica Pospisilova?, Pavel Nerusil*
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Abstrakt

Trvalé travni porosty (TTP) v soucasné dobé pokryvaji
zhruba 40 % celosvétové plochy (Jia et al., 2024). Travni
porosty prispivaji k spoluvytvaieni krajiny, chrani
biodiverzitu, chrani pudu proti u¢inkiim eroze, zabranuji
nadmérné evapotranspiraci, zachovavaji ekosystémové
sluzby, zadrzuji vodu a celkové ovliviiuji vodni a
mikrobialni rezim nejen pid, ale celkové krajiny (Lei et
al., 2020, Shi et al., 2024). Pudy pod TTP jsou velmi
Casto spojeny s kolobéhem a sekvestraci uhliku, at’ uz
Vv globalnim, regiondlnim nebo mistnim méfitkim. U
pudy je znamo, ze tvoii nejvétsi suchozemskou
zasobarnu uhliku (Bramble et al., 2024). V pidnim
prostiedi (zemské ktife) se nachazi pouze 25 % veskerého
uhliku, zbyvajicich 75 % je ve form¢& uhli¢itant (Brady,
Weil 2008). Toto téma je v soucasnosti velmi popularni,
protoze sekvestrace uhliku (C) tizce souvisiis globalnim
oteplovanim a zménou klimatu, coz tvori ¢im dal vétsi
tlak na spoleCnost i samotné zemédélce. Co se tyce
hnojeni travnich porostt, nejcastéji se vyuzivaji statkova
hnojiva (organickd) nebo mineralni hnojiva. Dnes diky
pokroCilym metodam vime, ze dlouhodobé hnojeni
anorganickymi hnojivy (mineralni) pt. NPK vede
k postupné degradaci pudy, zatim co hnojeni statkovymi
hnojivy, naptfiklad hnojem, je pro kvalitu a zdravy pud
prospésné. Kromé zvyseni obsahu uhliku v pudé, ktery
zvysuje 1 mineralni hnojivo (i kdyz v mensim mnozstvi),
statkova hnojiva kromé jiného zlepSuji strukturu a
urodnost pud, dokonce je prokdzano, ze zlepsuji ptdni
prostiedi u zasolenych pud. VsSeobecné plati, ze

organickd hnojiva zvysuji kvalitu a zdravy pid a
produkéni schopnost (Song et al., 2023). Dal§im
rozdilem mezi anorganickymi a organickymi hnojivy je
fakt, ze mineralni hnojiva snizuji biodiverzitu (Shi et al.,
2024). Na stav pudniho prostiedi i trvalych travnich
porosti ma vliv i Cetnost sedi. Cilem vyzkumu je
porovnat vliv hnojeni minerdlnim hnojivem — NPK a
statkovym hnojivem — Hnlj na mnozstvi organického
uhliku. Polni pokusy probihaly v roce 2022 (pokusna
plocha — Jarométice, Pardubicky kraj, Ceska republika).
Jedna se intenzivné vyuzivané TTP (4 sece za rok). Pocet
opakovani n=4, odbér pidnich vzorkl v roce 2022 z Ap
horizontu 0-15cm. Obsah organického uhliku byl
stanoven oxidimetrickou titraci dle Walkley — Blacka
(1934, In: Nelson & Sommers, 1996). Ve sledovaném
obdobi bylo zjisténo, ze obsah Cox byl u hnojené
varianty NPK 1,26 %. U varianty hnojené statkovymi
hnojivy konkrétné hnojem byl obsah 1,95 %. Statisticky
se tyto dvé hodnoty lisi. Dal§im aspektem je nehnojena
kontrola, ktery ve stejném roce dosahla téméf stejného
obsahu uhliku jako varianta NPK tj. 1,27 % (o 0,01 %
vy$Si nez varianta s NPK). Varianta Hn{j se od varianty
NPK lisila o 0,70 %. Zavérem lze fici, Zze se potvrdilo
tvrzeni, Ze statkova hnojiva vyznamné zvySuji obsah
uhliku v pudé. Doporuenim je hnojit zejména
statkovymi hnojivy, popfipadé kombinovat mineralni
hnojiva se statkovymi a tim dbat na zachovani kvality a
zdravy pudy, ktera je cennym a neobnovitelnym zdrojem
pro lidské byti.
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Abstract

Permanent grassland (PGR) currently covers about 40%
of the global area (Jia et al., 2024). Grasslands contribute
to the co-creation of landscapes, protect biodiversity,
protect soil against the effects of erosion, prevent
excessive evapotranspiration, maintain ecosystem
services, retain water and generally influence the water
and microbial regime of not only soils but the overall
landscape (Lei et al., 2020, Shi et al., 2024). Soils under
TTP are very often associated with carbon cycling and
sequestration, whether at global, regional or local scales.
Soils are known to constitute the largest terrestrial carbon
sink (Bramble et al., 2024). Only 25% of all carbon is
found in the soil environment (the Earth's crust), with the
remaining 75% in the form of carbonates (Brady and
Weil 2008). This is a very popular topic at the moment
because carbon (C) sequestration is also closely linked to
global warming and climate change, which is putting
increasing pressure on society and farmers themselves.
When it comes to fertilising grassland, the most common
fertilisers used are manure (organic) or mineral
fertilisers. Today, thanks to advanced methods, we know
that long-term fertilisation with inorganic (mineral)
fertilisers, such as NPK, leads to gradual soil
degradation, whereas fertilisation with manure, such as
manure, is beneficial for the quality and health of the soil.
In addition to increasing the carbon content of the soil,
which is also increased by mineral fertiliser (albeit in
smaller quantities), manure improves soil structure and
fertility, and has even been shown to improve the soil
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environment in saline soils. In general, organic fertilizers
increase soil quality, health and production capacity
(Song et al., 2023). Another difference between inorganic
and organic fertilizers is that mineral fertilizers reduce
biodiversity (Shi et al., 2024). The frequency of mowing
also affects the condition of the soil environment and
permanent grassland. The aim of this research is to
compare the effect of fertilization with mineral fertilizer
- NPK and manure - Manure on the amount of organic
carbon. Field trials were conducted in 2022
(experimental area - Jaroméfice, Pardubice Region,
Czech Republic). It is an intensively used TTP (4
mowings per year). Number of repetitions n=4, soil
sampling in 2022 from Ap horizon 0-15cm. The organic
carbon content was determined by oxymetric titration
according to Walkley - Black (1934, In: Nelson &
Sommers, 1996). In the period under study, the Cox
content was found to be 1.26% for the fertilized NPK
variant. For the wvariant fertilized with manure,
specifically manure, the content was 1.95%. Statistically,
the two values differ. Another aspect is the unfertilised
control, which in the same year reached almost the same
carbon content as the NPK variant, i.e. 1.27 % (0.01 %
higher than the NPK variant). The manure variant
differed from the NPK variant by 0.70 %. In conclusion,
the claim that manure fertilisers significantly increase
soil carbon content was confirmed. The recommendation
is to fertilise mainly with manure fertilisers or to combine
mineral fertilisers with manure fertilisers to maintain the
quality and health of the soil, which is a valuable and
non-renewable resource for human existence.
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Vliv aplikace externich organickych hnojiv na
sekvestraci uhliku v ptidé v ramci projektu Carbon

Farming Central Europe

The impact of external organic fertilizer application on soil carbon sequestration
in the Carbon Farming Central Europe project
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Abstrakt

Projekt Carbon Farming Central Europe, financovany z
programu Interreg Central Europe, se zamétuje na navrat
uhliku do pidy a jeho dlouhodobou konzervaci, ¢imz
ptispiva k redukci koncentrace oxidu uhli¢itého v
atmosféfe a zmirnéni klimatické zmény. Tento koncept
vyuziva schopnost pidy ukladat uhlik ve stabilni formé¢,
coz ma ptiznivé ucinky nejen na snizovani emisi CO-, ale
rovnéz na zlepSeni fyzikalnich a chemickych vlastnosti
pudy a zvySeni jeji irodnosti. Na projektu spolupracuje
devét zemi stfedni Evropy a jedenact vyzkumnych
instituci, které se zaméiuji na rozvoj a ovéteni riznych
technik sekvestrace uhliku v ramci redlnych podminek
zemédélské praxe.

V tomto kontextu byla na experimentalni lokalité v
Blatnici u Jarométic ovéfovana aplikace externich
organickych hnojiv, konkrétn¢ kompostu, na sekvestraci
uhliku v pud€. Experiment zahrnoval dvé varianty:
kontrolni variantu bez aplikace kompostu a variantu
s aplikaci kompostu v davce 20 t/ha na plose 2 000 m2.

Odbéry ptadnich vzorki byly provedeny dle standardnich
metod v unoru 2023 pied aplikaci kompostu a v fijnu
2023 po aplikaci, pfiCemz byly zajistény pfesné GPS
soutadnice jednotlivych odbérovych bodi. Lokalita
Blatnice spada pod klimaticky region 5 — mirné teply,
mirn¢ vlhky (MT2), dlouhodoba primérna roc¢ni teplota
7 — 8 °C, prumérny dlouhodoby uhrn srazek 550 — 650

Dedikace

mm. Geneticky pudni predstavitel dle KPP: kambizem
modalni karbonatova (KAmc), bezskeletovita, s pfimési
s celkovym obsahem skeletu do 25 %. Hloubka pldy
hluboka az stfedné hluboka do 30 cm, sklonitost terénu
rovina az Uplna rovina, sklon terénu 0 — 3°.

Analyza celkového organické¢ho uhliku (TOC, %)
probéhla standardnimi analytickymi metodami -
oxidimetrické titrace dle Nelson and Sommers (1992),
obsah a kvalita humusovych latek (HS, %; pomér
HA:FA) byly hodnoceny podle metodiky Kononové a
Bélcikoveé (1963). Analyza zrnitosti ptidy byla provedena
pipetovaci Pidni reakce (pH) byla
meéfena v suspenzi 1:2,5 v destilované vodé a 1M KCl
pomoci pH metru Hanna.

metodou.

Aplikace kompostu vedla K pozitivnimu ovlivnéni
obsahu TOC z 1,71 % na 1,79 %, coz indikuje narst
organického uhliku v pid€. Zaroven doslo k pozitivnimu
ovlivnéni poméru huminovych kyselin k fulvokyselinam
(HA:FA) z 0,72 na 1,05, coz naznacuje zlepSeni kvality
humusu.

Vysledky experimentu naznacuji, Ze externi organicka
hnojiva, jako je kompost, mize mit pozitivni vliv na
dlouhodobou sekvestraci uhliku v pidé a zlepSeni jeji
kvality. Tato data podporuji implementaci externich
organickych udrzitelnych
zemédelskych praktik, coz je zasadni pro dosazeni cili
projektu Carbon Farming Central Europe.

materiala v ramci

Vysledek vznikl za podpory programu Interreg Central Europe, projekt CE0100255 a za podpory Ministerstva

zemedelstvi, v ramci institucionalni podpory MZE-RO1724.
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Abstract

The Carbon Farming Central Europe project, funded by
the Interreg Central Europe programme, aims to enhance
carbon sequestration in soil and ensure its long-term
stabilisation, thus contributing to the reduction of
atmospheric carbon dioxide concentrations and the
mitigation of climate change. This approach utilises the
soil's capacity to sequester carbon in a stable form,
benefiting not only CO: emission reduction but also
improving the soil's physical and chemical properties,
thereby enhancing its fertility.

The project brings together nine Central European
countries and eleven research institutions, all focused on
developing and validating various carbon sequestration
techniques under practical agricultural conditions. In this
context, the experimental site in Blatnice near Jarométice
examined the application of external organic
amendments, specifically compost, for carbon
sequestration. The experiment consisted of two
treatments: a control without compost application and a
compost application treatment at a rate of 20 t/ha over a
2,000 m? plot. Soil samples were collected using standard
methods in February 2023 before compost application
and in October 2023 post-application, with precise GPS
coordinates documented for each sampling location.

Blatnice is categorised under climate region 5 -
moderately warm and moderately humid (MT2), with a
long-term average annual temperature of 7 — 8 °C and
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average long-term precipitation of 550 — 650 mm. The
genetic soil type, according to the Czech Soil
Classification System, is modal carbonate Cambisol
(KAmc), non-skeletal, with a total skeletal content of up
to 25%. The soil depth is classified as deep to moderately
deep, up to 30 cm, with a terrain gradient ranging from
flat to gently sloping (0 — 3° slope).

Total organic carbon (TOC, %) was analysed using
standard analytical methods — oxidimetric titration as
described by Nelson and Sommers (1992). The content
and quality of humic substances (HS, %; HA:FA ratio)
were assessed using the Kononova and Belchikova
method (1963). Particle size distribution was determined
using the pipette method, while soil pH was measured in
a 1:2.5 suspension in distilled water and 1M KCI using a
Hanna pH meter.

The application of compost led to an increase in TOC
from 1.71% to 1.79%, indicating a rise in soil organic
carbon content. Furthermore, the humic acid to fulvic
acid ratio (HA:FA) improved from 0.72 to 1.05,
suggesting enhanced humus quality. These results
indicate that external organic amendments, such as
compost, can positively impact long-term carbon
sequestration and soil quality improvement. These
findings support the integration of external organic
materials into sustainable agricultural practices, which is
vital for meeting the objectives of the Carbon Farming
Central Europe project

This work was supported by the Interreg Central Europe programme, project CE0100255, and by the Ministry of

Agriculture under the institutional support MZE-RO1724.

Co-funded by
the European Union
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Dynamika sledovanych hydrofyzikalnich parametru
fluvizemé luzniho lesa v nivé Dyje

Dynamics of monitored hydrophysical parameters of the floodplain forest in the

Dyje floodplain

Lubos Sedlak®?, Lubica PospiSilova'?, Jakub Prudil*?

1 Mendelova Univerzita, Agronomické fakulta, Ustav agrochemie, ptidoznalstvi, mikrobiologie a vyZivy rostlin, Zemédélska 1/1665,
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Abstrakt

V poslednich letech se klimatické extrémy, jako jsou
privalové desté, sucho nebo povodné, stavaji CastejSimi a
maji zasadni vliv na hydrologicky rezim pid a zdravi
opatfeni, véetné regulace koryta slepého ramena feky
Dyje, byla zaméfena na kontrolu kazdoroénich povodni
v této oblasti. Nasledna revitalizaéni opatieni, obnova
mokftadi a integrované planovani mély za cil zabranit
poklesu hladiny podzemnich vod. Tato studie se zaméfila
na analyzu dynamiky hladiny podzemni vody,
klimatickych podminek a hydrofyzikalnich vlastnosti
pudy ve vztahu ke zménam klimatu. Vyzkum, probihajici
mezi lety 2019-2023, zahrnoval sbér fyzikalnich a
hydrofyzikélnich parametri pidy a klimatickych dat,
které ptimo ovliviiuji redistribuci vody v pudnim profilu.

Dedikace

Pravidelny mésicni monitoring ukézal, ze nedostatek
srazek, respektive jejich nerovnomérné rozlozeni, vede k
poklesu hladiny podzemni vody, coz ma negativni dopad
jak na ekosystém luzniho lesa, tak na mistni obyvatele.
Vsechny sledované parametry byly statisticky
vyhodnoceny pomoci jednofaktorové analyzy ANOVA
(p = 0,05). Cilem vyzkumu je podpofit dlouhodoby
monitoring pud luznich lest a zajistit u¢inna revitalizaéni
opatfeni (napf. umélé zaplavy), ktera maji klicovy
vyznam pro ochranu ekosystému luzniho lesa, spravu
vodnich zdroji v krajiné a udrzeni kvality mistniho
prostfedi. Ziskana data také mohou poslouzit pro
matematické modelovani hydrologického rezimu pad
v riznych klimatickych scénafich, coz umoziuje
predikci zmén v ekosystému a poskytuje nezbytné
informace pro pfipravu na klimatickou zménu.

Prispévek byl vypracovan s podporou projektu FW0601006 ,,Semiautonomni systém optimalizace degradovanych
piid hloubkovou injektazi“ Technologické agentury Ceské republiky a za podpory Ministerstva zemédélstvi, v

ramci institucionalni podpory MZE-RO1724.
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Abstract

In recent years, climatic extremes such as torrential rains,
droughts and floods have become more frequent and have
a major impact on the hydrological regime of soils and
the health of floodplain forests. Earlier hydrotechnical
and land reclamation measures, including the regulation
of the channel of the blind arm of the river Dyje, were
aimed at controlling annual floods in the area.
Subsequent revitalisation measures, wetland restoration
and integrated planning have aimed to prevent a drop in
groundwater levels. This study focused on the analysis of
groundwater level dynamics, climatic conditions and soil
hydrophysical properties in relation to climate change.
The research, conducted between 2019 and 2023,
involved the collection of soil physical and
hydrophysical parameters and climate data that directly
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affect water redistribution in the soil profile. Regular
monthly monitoring has shown that the lack of rainfall,
or its uneven distribution, leads to a drop in the water
table, which has a negative impact on both the floodplain
forest ecosystem and the local population. All observed
parameters were statistically evaluated using one-factor
ANOVA (p = 0.05). The aim of the research is to support
long-term monitoring of floodplain forest soils and
ensure effective revegetation measures (e.g. artificial
flooding), which are crucial for the protection of the
floodplain forest ecosystem, management of water
resources in the landscape and maintenance of the quality
of the local environment. The data collected can also be
used for mathematical modelling of the hydrological
regime of the land under different climate scenarios,
allowing the prediction of changes in the ecosystem and
providing the necessary information to prepare for
climate change.
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Vliv salinity na ovocné druhy v in vitro podminkach

The effect of salinity on fruit trees under in vitro conditions

Alexandra Slamova!

Vyzkumny a Slechtitelsky Gstav ovocnaisky Holovousy s.r.0., Oddéleni genofondii, Holovousy 129, 508 01

matej.semerak@vsuo.cz, alexandra.slamova@vsuo.cz
Abstrakt

Salinita neboli zasoleni pid piedstavuje dlouhodoby
celosvétovy problém, ktery negativné ovliviiuje
zemédélskou produkcei. K zasoleni puidy miize dochazet
z nékolika divoda (sucho, tvrda studnicni voda pouzita
na zalivku, hnojiva obsahujici vapenaté a dusicné soli,
posypova sul atd.). Rostliny jsou schopné snaset stlv
rtzné mite, podle toho je délime na sl tolerujici halofyty
a nesnasenlivé glykofyty. V soucasné dobé lze nalézt
pomérng dost informaci 0 toleranci salinity u exotickych
plodin a obilovin, nicméné existuje pouze minimalni
mnozstvi  literatury  zabyvajici se  jadrovinami,
peckovinami a drobnym ovocem. V ramci Simulace
pusobeni salinity na vybrané druhy vyse zminénych
skupin byl zaloZen pokus v in vitro podminkach trvajici
téméft 1 rok. Rostliny byly kultivovany na multiplika¢nim
médiu obsahujicim rtzné koncentrace NaCl a byl
sledovan jejich habitus. Bortivka "Elliot” se ukazala jako
netolerantni a zachazela i na nejmensi koncentraci NaCl
(2,5 g/l). Naopak aktinidie ‘Issai” byla na této koncentraci
schopna dokonce zakofenit. Bylo mozné pozorovat
rozdily v ramci stejného druhu, napf. jablon "Malinové
holovouské” uvoliiovala do média fenolické latky,
zatimco "Strymka’ nikoliv. Aroénie a jefaby se navzdory
poznatkm z literatury projevily jako relativné tolerantni.
Nejvyssi koncentraci (20 g/l NaCl) nebyl schopen snaset
zadny ze sledovanych  genotypt. Dale byl
spektrofotometricky analyzovan obsah rostlinnychbarviv
(chlorofyly, karotenoidy). U vétSiny druhd bylo mozné
sledovat pokles obsahu rostlinnych barvivs rostouci
koncentraci NaCl, nejvétsi pokles nastal u peckovin
(NaCl0: 0,594 mg/g chlorofylii a 0,074 mg/g karotenoida
X NaCl5: 0142 mg/g chlorofyld a 0,033 mg/g
karotenoidl). U par vyjimek byl zaznamenan naopak
nardst obsahu rostlinnych barviv (hruse “Erika’,moruse
"Trnavska’, zimolez "Zoluska” a cicimek ‘Gagadzao”).

Literatura

Abstract

Soil salinity is a long-term global problem that negatively
affects agricultural production. Soil salinization can
occur for many reasons (drought, hard well water used
for irrigation, fertilizers containing calsium and nitrogen
salts, road salt, etc). Plants have varying degrees of salt
tolerance and are divided into salt-tolerant halophytes
and salt-intolerant glycophytes. Currently, quite a lot of
information can be found on salinity tolerance in exotic
crops and cereals, but, there is very little literature on
pome, stone and small fruit trees. In order to simulate the
effect of salinity on selected species of the above groups,
an in vitro experiment for almost 1 year was established.
The plants were cultivated on a multiplication medium
containing different concentrations of NaCl and their
habitus was monitored. The blueberry "Elliot” proved to
be intolerant and didn't survived even the lowest
concentraion of NaCl (2,5 g/l) at which the Actinidia
"Issai” was able to root it. It was possible to observe
differences between the same species. The apple tree
"Malinova holovouska' produced phenolic substances
into the medium, while “Strymka' didn’t. Chokeberry and
rowanberry trees proved to be relatively tolerant despite
knowledges from the literature. None of the observed
genotypes tolerated the highest concentration (20 g/l
NaCl). The content of plant pigments (chlorophylls,
carotenoids) was analyzed spectrophotometrically. In
most species, a decrease in the plant pigment content was
observed with increasing NaCl concentration. The
greatest decrease occurred in stone fruit trees (NaClO:
0.594 mg/g chlorophylls and 0.074 mg/g carotenoids X
NaCl5: 0142 mg/g chlorophylls and 0.033 mg/g
carotenoids). A few exceptions showed an increase in the
content of pigments (pear tree "Erika’, mulberry tree
"Trnavska’, honeysuckle shrub "Zoluska“ and ziziphus
shrub "Gagadzao”).

Slamova A., 2024. Tolerance salinity ovocnych druhdv in vitro podminkach. Védecké prace ovocnaiské 30 (2)

— pfijato k tisku [fijen 2024].
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Riziko obsahu téZkych kovu v popelu z agropelet

Risk of heavy metal content in agropellets ash

Julie Sobotkova?’, Antonin Kintl!, Igor Huiady*
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Abstrakt

PiedloZena prace se vénuje problematice potencialné
toxickych prvki (PTEs) v popelu vznikajicim pfi tepelné
energetickém vyuziti agropelet, ktery je zaroven
vyznamnym zdrojem fosforu v ramci cirkularniho
zemedelstvi. Pri termickém vyuziti agropelet dochazi k
produkci 6-8 % popele z ptivodni hmoty. Popeloviny
z agropelet mohou obsahovat velké mnozstvi makro a
mikro rostlinnych zivin (Ca, P, K, Mg, B, Cu, Zn, Fe, Mn,
atd.), které jsou vyznamné pro produkci rostlinné
biomasy. Pii produkci osiv nebo potravin byly tyto ziviny
odvezeny z pole. Napi. fosfor je limitujici faktor, ktery
hraje dilezitou roli v udrzitelném zeméde¢lstvi a plni roli
kli¢ového prvku, ktery neni nahraditelny zadnou jinou
latkou. Od samého pocatku zivota na Zemi je fosfor
soucasti zakladnich zivych struktur. Plni dtlezitou ulohu
pfi bunééném dychani a pfi fotosyntéze. K tomu, aby
mohlo dochézet k tvorbé biomasy, je proto nezbytné
dodavat potiebné mnozstvi fosforu.

Zdroje fosforu jsou na celém svété omezené a cena
komer¢nich fosfore¢nych hnojiv neustale stoupa. Tento
prvek je klicovym pro zemédélskou ekonomiku
a zabezpeceni potravin v Evropské unii i na celém svéte.
Jiz nastala doba, kdy je nutné hledat dalsi nové zdroje
fosforu, jelikoz globalné se snizuje mnozstvi fosfatovych
Zasob.

Dedikace

Diky nové vyhlasce ¢. 312/2021 Sb., se kterou se méni
vyhlaska Ministerstva zemédélstvi ¢. 474/2000 Sb.
0 stanoveni pozadavkt na hnojiva, ve znéni pozdé&jsich
predpisti, je mozné popel ze samostatného spalovani
biomasy aplikovat na zemédélskou ptidu, pokud nebudou
piekroceny limitni hodnoty rizikovych prvki. Tyto
hodnoty jsou udavany v mg/kg suSiny a plati pro pét
nasledujicich PTEs, kterymi jsou kadmium (5 mg/kg),
olovo (100 mg/kg), rtut’ (0,5 mg/kg), arsen (30 mg/kg)
a chrom (100 mg/kg).

Nékteré staty Evropské unie, véetné Ceské republiky,
maji ve své legislativé tykajici se vyuzivani popela ze
spalovani biomasy jako hnojiva krom¢ limitnich hodnot
rizikovych prvki také ur€enou maximalni moznou davku
popela aplikovaného do pidy. Podle pivodni vyhlasky
MZe CR o skladovani a zptisobu pouzivani hnojiv
¢.377/2013 Sb., je ve vyhlasce ¢. 131/2014 doplnéna
informace o maximalni aplikacni davce popele ze
samostatného spalovani biomasy, jez ¢ini 2 tuny hnojiva/
ha za 3 roky. V témze roce v§ak nesmi dojit k soub&hu
pouzivéani popele ze samostatného spalovani biomasy
S pouzivanim upravenych kalti nebo sedimentt.

Na zakladé rozbori popelovin ze sedmi testovanych
organickych odpadd vzniklych pii vyrobé osiv byl
stanoven obsah PTEs a nasledné bylo zjisténo, ze zadny
ze vzorkl neobsahoval vice PTEs, nez povoluje norma.

Vysledek byl uvetejnén za podpory projektu Vyzkum a vyvoj biopaliv ze zeméde€lskych rezidui, ¢. TQ03000712.

50



KONFERENCE
MLADQY'CH
VEDCU

DELAME VEDU!

IVT

Abstract

The presented study deals with the issue of potentially
toxic elements (PTEs) in ash produced during termal
energy recovery of agropellets, which is at the same time
an important source of phosphorus in circular agriculture.
Thermal use of agropellets results in the production of 6
— 8 % ash from the original material. Ash from
agropellets can contain great amounts of macro and
micro plant nutrients (Ca, P, K, Mg, B, Cu, Zn, Fe, Mn,
etc.) that are important for the production of plant
biomass. In producing seeds or food, the nutrients are
taken away from the field. Phosphorus for instant is a
limiting factor playing a significant role in sustainable
agriculture, which plays a role of the key element that
cannot be replaced by any other substance. Phosphorus is
a part of living structures since the very beginning of life
on Earth, fulfilling an important role in cellular
respiration and photosynthesis. Phosphorus has to be
supplied in necessary amounts for plant to create
biomass. Phosphorus sources are globally limited and the
price of phosphate fertilizers has been continually
increasing. This element is of key importance for
agricultural economics as well as for food security in the
European Union and worldwide. A time has come when
new sources of phosphorus have to be sought as the
reserves of phosphates are diminishing. Thanks to the
new Decree No. 312/2021 Sh., amending the Decree No.
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474/2000 Sh., stipulating requirements for fertilizers as
amended, ash from the separate combustion of biomass
can be applied on agricultural land provided that limit
values of risk elements are not exceeded. The values are
given in mg/kg DM and apply for the following five
PTEs: Cadmium (5 mg/kg), Lead (100 mg/kg), Mercury
(0.5 mg/kg), arsenic (30 mg/kg) and Chromium (100
mg/kg). In addition to the limit values of risk elements,
some EU countries including the Czech Republic have in
their legislation concerning the use of ash from burning
biomass as fertilizer also determined a maximum
possible dose of ash applied into the soil. According to
the original decree of the Ministry of Agriculture of the
Czech Republic on the storage and use of fertilizers
No. 377/2013 Sh., the Decree No. 377/2013 Sb. adds an
information about the maximum dose of ash from
separate burning of biomass, which amounts to 2 tons of
fertilizers per hectare and 3 vyears. However, a
simultaneous use of ash from the separate burning of
biomass andfrom the treated sludge or sediments in the
same year has to be avoided.

Contents of PTEs were established based on the analyses
of ash from seven tested organic wastes generated during
the production of seeds and it was found out that none of
samples contained more PTEs than allowed by the norm.

The result was publicized under support from the project Research and Development of Biofuels from Agricultural

Residues No. TQ03000712.
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Vyznam, sloZeni a zasoby pudni organické hmoty

The importance, composition, and stocks of soil organic matter

Lucie Sedova!

1 Mendelova univerzita v Bré, Agronomicka fakulta, Ustav agrochemie, ptidoznalstvi, mikrobiologie a vyZivy rostlin, Zemédglska 1,

613 00 Brno, Czech Republic, xsedova2@mendelu.cz

Abstrakt

Puda a jeji organicka hmota jsou zédkladem udrzitelného
zemédelstvi, které je nezbytné pro zachovani produkéni
schopnosti intenzivné vyuzivanych pud a zdravi
ckosystému. Tato zavéreCnd prace se zaméfuje na
hodnoceni obsahu a kvality pddni organické hmoty,
pticemz klicovou slozku tvoii zasoby humusu a jeho
energetickd hodnota u riznych typt zemédéelskych pud,
jako je Cernozem luvicka, fluvizem glejova, hnédozem
modalni, kambizem modélni a pseudoglej glejovy.
Prostfednictvim chemickych a fyzikdlnich analyz byly
stanoveny hlavni parametry ptdy, jako je pidni reakce,
zrnitostni slozeni, obsah Zivin a pomér huminovych
kyselin k fulvokyselinam (HK/FK), ktery odrazi kvalitu
Vysledky byly statisticky zpracovany
jednofaktorovou analyzou variance (ANOVA) a dvou-
vybérovym t-testem.

humusu.

Vysledky ukazaly, ze Cernozem luvickd ma nejvyssi
zasoby humusu (3,62 %) a energie v ornici, zatimco
ostatni pudni typy vykazuji niz§i hodnoty, obzvlasté v

podorni¢i. Kvalita humusu byla vysokd pouze u
svrchnich vrstev Cernozemé luvické (HK/FK 1,4) a
fluvizemé glejové (HK/FK 1,13), avSak intenzivni
vyuzivani ptidy vede obecné k nizkym zasobam humusu,
zejména v pudach, jako je kambizem nebo pseudoglej.
Napfi¢ pudnimi typy byla dale zaznamenana vyrazna
variabilita v obsahu Zivin, pudni reakci i organickém
uhliku.

Zavery prace zduraznuji, Ze s vyjimkou cernozemé jsou
zasoby humusu U intenzivné obdélavanych ptd nizké. To
pfedev§im naznacuje potiebu zmén v hospodateni,
zejména S ohledem na klimatické zmény a ochranu
pudnich ekosystémti. Prestoze technologie monitorovani
pudnich parametri a optimalizace hnojeni pomoci
mapovani maji potencial zlepsit stav pid, je nezbytné
podporovat ptirozené procesy, které vedou k dlouhodobé
sekvestraci uhliku a navySovani biodiverzity pady. K
dosazeni té€chto cili je vhodné vyuZzivat organické a
zelené hnojeni, které obohacuje ptidu o organickou
hmotu, podporuje pidni mikroorganismy a stabilizuje
pudni strukturu.
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Abstract

Soil and organic matter are the foundation of sustainable
agriculture, which is necessary to maintain the productive
capacity of intensively used soils and the health of
ecosystems. This thesis focuses on assessing of the
amount and quality of soil organic matter, with a key
component being the reserves of humus and its energy
value in different types of agricultural soils, such as black
soil (chernozem), alluvial soil (fluvizem), brown soil
(hnédozem), modal cambisol (kambizem), and gley soil
(pseudoglej). Through chemical and physical analyses,
the main soil parameters were determined, including soil
reaction, texture, nutrient content, and the ratio of humic
acids to fulvic acids (HA/FA), which reflects the quality
of humus. The results were statistically processed using
one-way analysis of variance (ANOVA) and a two-
sample t-test.

The results showed that black soil (chernozem) has the
highest reserves of humus (3.62 %) and energy in the
topsoil, while other soil types showed lower values,

Literatura:

Konference mladych védcii,
11.12. 2024

especially in the subsoil. The quality of humus was high
only in the top layers of black soil (HA/FA 1.4) and
alluvial soil (HA/FA 1.13). However, intensive land use
generally leads to low humus reserves, especially in soils
like cambisol and gley soil. There was also significant
variability in nutrient content, soil reaction, and organic
carbon across the different soil types.

The conclusions of the study highlight that, except for
black soil, the humus reserves in intensively cultivated
soils are low. This primarily indicates the need for
changes in farming practices, especially in light of
climate change and the protection of soil ecosystems.
Although technologies for monitoring soil parameters
and optimising fertilisation through mapping have the
potential to improve soil health, it is necessary to support
natural processes that lead to long-term carbon
sequestration and increased soil biodiversity. To achieve
these goals, it is appropriate to use organic and green
manures, which enrich the soil with organic matter,
support soil microorganisms, and stabilise soil structure.

SEDOVA, Lucie. Vyznam, sloZeni a zasoby pidni organické hmoty. Brno, 2023. Bakalatska prace. Mendelova univerzita,
Agronomicka fakulta, Ustav agrochemie, ptidoznalstvi, mikrobiologie a vyzivy rostlin. Vedouci prace doc. RNDr. Lubica

Pospisilova, CSc.
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Zvyseni ucinnosti symbiotické fixace dusiku u lusténin
prostiednictvim rhizobialnich kmenit

Enhancing symbiotic nitrogen fixation efficiency in leguminous crop through

rhizobia strains

Magdaléna Dybova!

1 Zemédelsky vyzkum, spol. s 1. 0., Oddéleni fyziologie a genetiky rostlin, Zahradni 400/1, 664 41 Troubsko, dybova@vupt.cz

Abstrakt

Rostlinami vyuzitelny dusik mze byt do pudy dodavan
nékolika zplsoby. Vedle aplikace minerdlnich hnojiv a
rozkladu odumfelych pletiv a tkani se jedna o biologickou
fixaci vzdusného dusiku. Fixovat dusik umi nékolik skupin
mikroorganismii a nékteré z nich tvoii symbidzu s
rostlinami nékolika Eeledi. Pro zemédélskou praxi jsou
nejvyznamnéjsi tzv. hlizkové bakterie (napf. Rhizobium,
Bradyrhizobium, Sinorhizobium) navazujici mutualistickou
symbidzu na kotenech rostlin z ¢eledi bobovité (Fabaceae).

Fixace vzdusného dusiku neboli rozst€peni trojné vazby
molekulového dusiku a vzniku amonného kationtu, je
katalyzovana bakteridlnim enzymem nitrogenaza. Tento
enzym potrebuje ke své Cinnosti bezkyslikaté prostiedi,
které zajistuje vrstva leghemoglobinu (podrobnéji v
Lindstrom a Mousavi, 2019) pod povrchem hlizky, diky niz
jsou aktivni hlizky rtizové. Dale potfebuje velké mnoZzstvi
energie (je potfeba hydrolyzovat 16 molu ATP na redukeci 1
molu N2; Seefeldt et al., 2009), které bakterie ziskavaji od
rostliny ve formé cukri z fotosyntézy. Na oplatku rostling
poskytuji dusik v pfijatelné formé. Energeticka naro¢nost
fixace je divodem, pro¢ na polich s dostatkem/nadbytkem
pristupného dusiku tyto rostliny netvoii hlizky. Pfijmout
dusik pochazejici z hnojiva rostlinu stoji vyrazné méné
energie nez podpora bakterii. OvSem vyrobit dusikaté
hnojivo stoji obrovské mnoZzstvi energie nas.

Navazani symbidzy a uroven fixace dusiku zavisi na
genotypu obou aktérll, staii rostliny, mnozstvi dusiku v
pudé, okolnich podminkach. NaSe pracovisté se zabyva
stanovenim efektivity nitrogendzy pomoci acetylén
redukéni metody (acethylen reduction assay; ARA; Hardy
et al., 1968). Tato metoda vyuziva schopnost nitrogenazy
redukovat také acetylén (C2H2) na etylén (C2H4), a to za

stejnych narokd na ATP a redukéni

Dedikace

Vysledek vznikl z institucionalni podpory MZE-RO1724

¢inidlo, a wvztazitelnost rychlosti redukce acetylénu k
rychlosti redukce dusiku.

Pro tuto analyzu jsou rostliny péstovany ve skleniku v
perlitu a zalévany dusik deficientni zalivkou. Semenacky
jsou inokulovany konkrétnim rhizobidlnim kmenem. Diky
zalivece bez dusiku jsou rostliny donuceny navazat
symbidzu. Tésné pred kvetenim, kdy je uroven fixace
dusiku nejvyssi, jsou rostliny vyjmuty z perlitu, je jim
ustiihnut pryt pfiblizné€ 3 cm nad kr¢kem (aby rostlina mohla
dale rist), je zvazen pryt a kofenovy systému, kofenovy
systém je vlozen do lahve, ktera je poté uzaviena. Pomoci
injek¢éni stiikacky je pfes gumovy uzavér do lahve
aplikovano 10 ml acetylénu, 30-60 min probiha kultivace,
poté je opét pomoci injekéni stiikacky odebran vzorek plynu
o objemu 1 ml (dle Hardy et al., 1973). Vzorek je vstiiknut
do plynového chromatografu a je uréeno mnozstvi
vyprodukovaného etylénu.

Prostfednictvim ARA je na naSem pracovisti selektovan
jetel luéni na vyS$si uroven fixace dusiku a vybirany
bakteridlni kmeny, které s danym rostlinnym druhem
navazuji nejucinngjsi symbidzu. Tedy v pfipadé jetele
luéniho jsou testovany ruzné genotypy, které jsou
inokulovany stejnym jiz odzkouSenym bakteridlnim
kmenem. Jsou vybirany rostliny s nejvys$imi hodnotami
etylénu a ty poté mezi sebou kiizeny. V piipadé hledani
nejvhodnéjsiho bakteridlniho kmene je péstovan konkrétni
rostlinny druh v nékolika nadobéch s perlitem alespon po 30
rostlinach a kazda nadoba je inokulovana jinym kmenem
rhizobia. Vzdy jedna nadoba je neinokulovand a slouzi jako
kontrola. V tomto pfipad¢ je sledovano, ktera varianta
vykazuje nejvyssi hodnoty etylénu. Nejvice fixujici kmen je
vhodny pro zatazeni do experimentd v polnich podminkach
a ma potencidl pro vyrobu funkénich inokul. Timto
zpusobem byly vytipovany kmeny napf. pro piskavici fecké
seno, jestiabinu vychodni, cizrnu berani var. Olga, Stirovnik
rizkaty, vojtésku setou.
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Abstract

Plant-available nitrogen can be supplied to the soil in
several ways. In addition to the application of mineral
fertilisers and the decomposition of dead tissues, there is
the biological fixation of nitrogen from the air. Several
groups of microorganisms are capable of fixing nitrogen,
and some of them form a symbiotic relationship with
plants from several families. In agricultural practice, the
most important are the so-called nodule bacteria (e.g.
Rhizobium, Bradyrhizobium, Sinorhizobium), which
form a mutualistic symbiosis on the roots of plants of the
Fabaceae family.

The process of atmospheric nitrogen fixation, which
involves breaking the triple bond of molecular nitrogen
and forming ammonium ions, is catalysed by the
bacterial enzyme nitrogenase. This enzyme requires an
oxygen-free environment for its activity, which is
provided by a layer of leghaemoglobin (more details in
Lindstrom and Mousavi, 2019) under the surface of the
nodule, making active nodules appear pink. It also
requires large amounts of energy (hydrolysis of 16 moles
of ATP is required to reduce one mole of N; Seefeldt et
al., 2009), which the bacteria receive from the plant in the
form of sugars from photosynthesis. In return, the
bacteria supply the plant with nitrogen in a usable form.
The energy requirement of fixation is the reason why
plants growing in soils with sufficient/excess of available
nitrogen do not form nodules. It costs significantly less
energy to take up nitrogen from fertilizers than to support
the bacteria. However, producing nitrogen fertilizers
costs us an enormous amount of energy.

The establishment of symbiosis and the level of nitrogen
fixation depend on the genotypes of both partners, the age
of the plant, the amount of nitrogen in the soil,
the environmental conditions. Our department has been
involved in the determination of nitrogenase efficiency
using the acetylene reduction assay (ARA; Hardy et al.,
1968). This method utilizes the ability of nitrogenase to
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also reduce acetylene (CoH>) to ethylene (CoHg4), under
the same requirements for ATP and reducing agents,
allowing the rate of acetylene reduction to be related to
the rate of nitrogen reduction.

For this analysis, plants are grown in a greenhouse in
perlite and irrigated with nitrogen-deficient nutrient
solution. Seedlings are inoculated with a specific
rhizobial strain. Due to the nitrogen-free irrigation, plants
are forced to establish symbiosis. Just before flowering,
when nitrogen fixation is at its peak, the plants are
removed from the perlite, the shoot is cut approximately
3 cm above the collar (to allow the plant to continue
growing), the shoot and root system are weighed,
the roots are placed in a bottle, which is then sealed.
Using a syringe, 10 ml of acetylene is injected through
the rubber stopper, and cultivation takes place for 30-60
minutes (according to Hardy et al., 1973). Then, a 1 ml
gas sample is taken using the syringe and injected into
a gas chromatograph to determine the amount of
produced ethylene.

ARA can be used to select red clover for higher levels of
nitrogen fixation and to select the bacterial strains that
have established the most efficient symbiosis with
particular plant species. In the case of red clover, various
genotypes are tested, inoculated with a proven bacterial
strain. Plants with the highest ethylene values are
selected for cross-breeding. When searching for the most
suitable bacterial strain, a specific plant species is grown
in several boxes with perlite, each containing at least 30
plants, and each box is inoculated with a different
rhizobial strain. One box is left uninoculated as a control.
In this case, it is observed which variant exhibits the
highest ethylene values. The most effective strain is then
suitable for inclusion in field experiments and has the
potential for the production of functional inoculants.
Using this method, strains have been selected for e. g.
fenugreek (Trigonella foenum-graecum), goat’s rue
(Galega orientalis), chickpea (Cicer arietinum var.
Olga), bird’s-foot trefoil (Lotus corniculatus), and alfalfa
(Medicago sativa).

C. (1968) The Acetylene — Ethylene Assay for N2 Fixation: Laboratory and Field Evaluation. Plant Physiology, 43: 1185-1207.

DOI: 10.1104/pp.43.8.1185.

Hardy R. W. F., Burns R. C. a Holsten R. D. (1973) Applications of the acetylene-ethylene assay for measurement of nitrogen
fixation. Soil Biology and Biochemistry, 5: 47-81. DOI: 10.1016/0038- 0717(73)90093-X

Lindstrom K. a Mousavi S. A. (2019) Effectiveness of nitrogen fixation in rhizobia. Microbial Biotechnology, 13: 1314-1335. DOI:

10.1111/1751-7915.13517.

Seefeldt L. C., Hoffman B. M. a Dean D. R. (2009) Mechanism of Mo-Dependent Nitrogenase. Annual Review of Biochemistry, 78:

701-722. DOI: 10.1146/annurev.biochem.78.070907.103812
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'‘Bonita’ — pribéh ceské mezinarodné uspésné odriady

jabloné s rezistenci ke strupovitosti

'‘Bonita’ — the story of a scab-resistant internationally successful apple variety of

Czech origin

Véra Forejtoval

1Ustav experimentélni botaniky AV CR, v.v.i., Stanice §lechténi jabloné na rezistenci k chorobam, Rozvojova 313, 165 00 Praha 6,

forejtova@ueb.cas.cz
Abstrakt

Strupovitost je jednou ze svétové nejvyznamnéjsich
houbovych chorob jablong, zplisobujici symptomy na
plodech i listech, snasledkem mnohdy znaénych
ekonomickych ztrat. N&které plané druhy jabloné
predstavuji cenény zdroj genii rezistence vuéi této
chorobé. S cilem pifenosu genu Rvi6 (diive Vf) do
potomstva byla jiz vroce 1914 v USA zktizena ke
strupovitosti citliva kulturni odrida 'Rome Beauty'
s planou jabloni Malus floribunda. Naslednym kiizenim
poté vznikl rezistentni hybrid OR 38T 16. Ten v roce
1965 ziskala Slechtitelska stanice ve Stfizovicich (dnes
patiici Ustavu experimentalni botaniky AV CR) a zacala
se Slechténim odrid odolnych ke strupovitosti.
V pribéhu nasledného mezigenera¢niho Slechténi se
vedle odolnosti dafilo postupné zlepSovat hospodaiské
vlastnosti novych odrid, zejména celkovou kvalitu
plodu. V roce 1998 kiizenim stiéiZzovické rezistentni
odridy 'Topaz', osvédCené zejména v ekologické
produkci, odrady 'Cripps Pink'
(prodavané pod obchodnim oznatenim Pink Lady®)
vznikla odriida 'Bonita'. Jedna se o pozdné zrajici odridu

a novozélandské

Srozlozitym habitem s dobrym vétvenim a stfedné

silnym rustem. Vysoka a pravidelna plodnost, celkova
péstitelska nendrocnost, mimofadna atraktivita plodu
vyrovnaného vzhledu a relativn¢ dlouha skladovatelnost
ji  preduruji  pro vyuziti  zejména
Vv intenzivnich vysadbach. Rezistence na bazi genu Rvi6

komer¢ni

navic snizuje potfebu aplikace prostiedkd na ochranu
proti strupovitosti. Diky tomu je tato odrida vhodna,
kromé péstovani v podminkach integrované ochrany,
i pro ekologické ovocnafstvi. Odriadé 'Bonita’ byla
udélena ochranna prava v EU, Svycarsku a Jihoafrické
republice a je rovnéz chranéna rostlinnym patentem
v USA. Vroce 2016 byla uvedena na trh jako tzv.
klubova odriida, uréend pro vybrané profesionalni
péstitele zaméfené na produkcei trznich plodd. Nyni se
péstuje v mnoha evropskych zemich, V Jihoafrické
republice a USA. Od uvedeni odridy na trh bylo
vysazeno jiz ptes 1,6 mil. stromki, coz fadi 'Bonitu' mezi
trojici nejpéstovanéjsich odrid vyslechténych na Stanici
§lechténi jabloné UEB. Ptib&h 'Bonity’ je piikladem vice
nez sto let trvajiciho cileného S$lechtitelského usili,
vedouciho od zkfizeni planého druhu s odolnosti ke
strupovitosti az k trznimu uplatnéni odrady s vlastnostmi
odpovidajicimi sou¢asnym trznim pozadavkim.
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Abstract

Scab is one of the most important fungal diseases
worldwide. It causes symptoms on both fruits and leaves,
often leading to considerable economic losses. Some
wild apple species can serve as a valuable source of scab
resistance genes. With the goal to transfer the Rvi6
(formerly Vf) gene to the offspring, the USA breeders in
1914 crossed the cultivated scab-susceptible variety
'‘Rome Beauty' with the wild species Malus floribunda.
Subsequent crossing resulted in the scab-resistant hybrid
OR 38T 16. In 1965 the breeding station in Stfizovice
(now part of the Institute of Experimental Botany of the
CAS) obtained this hybrid and started to breed scab-
resistant apple varieties. During multi-generational
crossing, the breeders in Stfizovice managed to
continuously improve resistance of new selections as
well as other variety traits, above all overall fruit quality.
In 1998 they created 'Bonita’ by crossing their own
resistant variety ‘Topaz', well-established especially in
organic production, and 'Cripps Pink' (marketed under
the trademark Pink Lady®) from New Zealand. 'Bonita’ is
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a late dessert variety with a ramified habit with medium
vigour and good branching. Its high and regular bearing,
low growing demands, remarkably attractive and
homogenous fruit with a relatively long storability
predetermine it for commercial growing especially in
intensive orchards. Its resistance to scab (based on the
Rvi6 gene) decreases the need for chemical spraying
against scab and makes this variety suitable for integrated
management and also organic growing. ‘Bonita’ has been
granted Plant Variety Rights in the EU, Switzerland and
the Republic of South Africa and the US Plant Patent. In
2016, it was launched onto the market as a club variety,
intended for selected professional growers focused on
fruit growing and marketing. Currently it is grown in
many European countries, the Republic of South Africa,
and the USA. Since its launch, over 1.6 mil. trees have
been planted, making 'Bonita’ one of the three most
grown varieties bred by the Station of Apple Breeding of
the IEB. The 'Bonita’ story is a prime example of over-a-
century-long breeders’ pursuit — all the way from
crossing a wild, scab-resistant species to marketing
a variety that meets the modern market demands.

Forejtovéd, V., Ty¢, D. & Cerny, R., 2024. Selected successful cultivars of the IEB apple breeding program. Acta Horticulturae (in

press)

Guerra, W. & Laimer, P., 2022. Der Apfel in Tschechien: Anbau in Krise, Ziichtung im Aufschwung. Obstbau-Weinbau 10: 11-13

Krekule, J. & Kolat, J. (eds.), 2022. Experimentalni botanika ve vzpominkach védci. Nakladatelstvi Academia

Stanice §lechténi jablong na rezistenci k chorobam, Ustav experimentélni botaniky AV CR, v.v.i., 2024. 'Bonita": The slightly tart

beauty. Dostupné z: https://applebreeding.ueb.cas.cz/bonita-2/

Vokial, M., Voragek, P. & Forejtova, V., 2023. Ceska jablka se py$ni tispéchem v Cechach i zahraniéi. Vinai Sadai 4: 64-65
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Optimalizace in vitro regenerace a mikropropagace
Hrachu setého a Konopi setého pro biotechnologické

vyuZziti.

Optimization of in vitro regeneration and micropropagation of Pea and Hemp for

biotechnological use.

Jan Haberland?

1 Agritec Plant Research s.r.0., Zemé&délska 16, 78701 éumperk, haberland@argritec.cz

Abstrakt

V modernich biotechnologiich jsou techniky rostlinnych
tkanovych kultur, jako jsou regenerace a propagace,
jednim z nezbytnych krokd pro rychlé ziskani velkého
mnozstvi ¢istého rostlinného materidlu s pozadovanymi
genetickymi vlastnostmi. Tyto metody jsou také klicové
k urychleni procesu slechténi, a hlavné pro transformace,
produkujici linie s upravenymi vlastnostmi, jako je
zvySeny vynos, tolerance vii¢i abiotickému stresu nebo
odolnost k chorobam. Avsak nékteré druhy, jako je pravé
hrach (Pisum sativum L.) a konopi (Cannabis sativa L.),
predstavuji v technikach tkanovych kultur uréité vyzvy.
Oba zminéné druhy maji schopnost regenerace velmi
omezenou a vysoce zavislou na genotypu. Tim je
efektivita, a pfedevsim reprodukovatelnost regenerace a
nasledné transformace zna¢né zkomplikovana. Hlavnim
cilem moji prace je optimalizovat protokoly z uspésnych
studi jako Lata et al., 2009 a Kaur et al., 2022 pro
genotypy pouzivané vV nasi firm¢ a nasledné€ navazat
dalsimi kroky jako je Giprava procesu hlizkovani pomoci
systému CRISPR-Cas9 u hrachu, nebo vneseni genl pro
vazani t&zkych kovi z pudy u konopi. Usp&né byl
optimalizovan protokol pro vybrané genotypy hrachu,
kde se nyni vénuji samotné transformaci a metodé ke
stanoveni kapacity hlizkovani in vitro. U konopi byly
ziskdny prvni zregenerované rostliny, avsak s velmi
nizkou UG¢innosti. Mimo to se okrajové zabyvam
prasnikovymi kulturami kminu (Carum carvi L.) a
konopi pro tvorbu haploidnich jedincd a QgPCR
markerovych genti pfi abiotickém stresu u hrachu. Rad
bych navazal spolupraci s kolegy s podobnym
zaméfenim, z oblasti tkanovych kultur nebo
biotechnologii luskovin a konopi.

Literatura

Abstract

In modern biotechnology, plant tissue culture techniques,
such as regeneration and propagation, are one of the
necessary steps to rapidly obtain a large amount of pure
plant material with desired genetic characteristics. These
methods are also key to speed-up the breeding process,
and especially for transformations, producing lines with
modified traits such as increased yield, tolerance to
abiotic stress or disease resistance. However, some
species, such as pea (Pisum sativum L.) and hemp
(Cannabis sativa L.), present certain challenges in tissue
culture techniques. Both mentioned species have a very
limited ability to regenerate and are highly dependent on
the genotype. This complicates the efficiency and the
reproducibility of the regeneration and following
transformation. The main goal of my work is to optimize
the protocols from successful studies such as Lata et al.,
2009 and Kaur et al., 2022 for the genotypes used in our
company and then follow up with other steps such as
modifying the nodulation process using the CRISPR-
Cas9 system in peas, or introducing genes to bind heavy
metals from the soil in cannabis. The protocol for
selected pea genotypes was successfully optimized,
where | now focus on the transformation itself and the
method for determining the nodulation capacity in vitro.
In hemp, the first regenerated plants were obtained, but
with very low efficiency. In addition, 1 am slightly
involved in anther cultures of caraway (Carum carvi L.)
and hemp for the production of haploid individuals and
gPCR marker genes during abiotic stress in peas. | would
like to establish cooperation with colleagues with a
similar focus, in the field of tissue cultures or
biotechnology of legumes and cannabis.

Lata H., Chandra S., Khan 1. et al. (2009): Thidiazuron- induced high-frequency direct shoot organogenesis of C.sativa L.. In Vitro

Cell.Dev.Biol.-Plant 45, 12-19.

Kaur R., Donoso T., Scheske C., Lefsrud M., Singh J. (2022): Highly Efficient and Reproducible Genetic Transformation in Pea for
Targeted Trait Improvement. ACS Agricultural Science & Technology 2, 780-787.
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VIiv odrudy a stanovisté na porostlost zrna jeCcmene

jarniho

The effect of the variety and location on pre-harvest sprouting of springbarley

grain

Hana Piechoval, Markéta Garcéarova?

IMendelova univerzita v Brn&, Ustav péstovani, §lechténi rostlin a rostlinolékatstvi, Zemédélska 1665/1, 613 00 Brno,

xpiechov@mendelu.cz

2Vyzkumny Ustav pivovarsky a sladafsky, Mostecka 971/7, 614 00 Brno, garcarova@beerresearch.cz

Abstrakt

Hodnotu ¢isla poklesu (s) je mozno vyuzit pro stanoveni
porostlosti zrna je¢mene. Portistani souvisi s aktivitou
enzymu a-amylazy, ktera je v zrnu aktivovan na pocatku
procesu kliceni. Je dulezitym parametrem vyjadiujicim
fyziologicky stav zrna. Zrno porostlé je pro sladaiské
zpracovani prakticky nepouzitelné. V tomto experimentu
bylo ¢islo poklesu stanoveno na piistroji Falling Number
1100. Za hranici porostlosti byla povazovana hodnota
220 s.

K analyzam bylo pouzito 28 sladovnickych odrid
je¢mene jarniho. Zrno odridd pochazelo ze skliziiového
ro¢niku 2023 a bylo odebrano ze ¢tyf zkusSebnich stanic
Ustiedniho  kontrolniho a  zkusebniho  ustavu
zemédélského (STV — Staiikov, okres Domazlice; CHT —
Chrastava, okres Liberec; HRA — Hradec nad Svitavou,
okres Svitavy; UHO — Uhersky Ostroh, okres Uherské
Hradisté). Stanice byly vybrany tak, aby zachytily
Sirokou skalu porostlosti. Ve stanicich UHO a CHT byly
zachyceny hrani¢ni Grovné porostlosti. VVzorky ze stanice
UHO nevykazaly v podstaté zadnou porostlost(v
praméru 307 s) naopak vzorky ze stanice CHT byly

porostlé vyrazné (v primétu 74 s). Stanice STV a HRA
byly vybrany tak, aby v nich bylo mozno zachytit rozdily
v urovni porostlosti mezi odriidami. Rozpéti porostlosti
mezi vzorky odrid ze stanice STV se pohybovalo mezi
72-341 s, v piipadé stanice HRA mezi 62-329 s.

Byl zjistén statisticky vyznamny rozdil v udrovni
porostlosti mezi vybranymi stanicemi. Rozdil byl
zptsoben odlisSnym pribéhem pocasi ve sledovanych
stanicich. Ve dvou stanicich (STV a HRA) byly
zachyceny meziodridové rozdily. Nejvyssi hodnoty ¢isla
poklesu v téchto dvou stanicich méla odrida LG Tuplak
(329-341 s). Naopak nejnizs§i hodnoty mély odrady
Guzel (62-73 s), LG Rhapsody (62—-130 s) a Laudis 550
(80-106 s). Nachylnost k poriistani jednotlivych odrad
sladovnického jeémene by méla byt pravidelné
sledovana. Odrady, které jsou nachylné k porastani, je
mozné sladovat zahy po sklizni. V jejich ptipadé hrozi,
ale nebezpeéi porustani v ptipadé sklizné za vlhkych
podminek a tim i k znehodnoceni sklizeného zrna pro
sladovnické tcely. Zmo odrid odolnych k porlstani je
vhodné sladovat az po del§im obdobi odleZeni. V piipadé
vyrazné neptiznivych podminek (napt. CHT) budou trpét
vEétsi ¢i mensi mérou porostlosti vSechny odridy.
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Abstract

The value of the falling number (s) can be used to
determinate seed germination. Pre-harvested sprouting is
related to the activity of the enzyme a-amylase, which is
activated in the grain at the beginning of the germination
process. It is an important parameter expressing the
physiological state of the grain. Pre-harvested sprouting
grain is practically unusable for malting. In this
experiment, the falling number was determined on a
Falling Number 1100 apparatus. A value of 220 s was
considered as the limit of the germination.

Twenty-eight malting spring barley varieties were used
for the analyses. The grain of the varieties was taken from
the harvest year 2023 and was collected from four testing
stations of the Central Institute for Supervising and
Testing in Agriculture (STV - Stankov, Domazlice
district; CHT - Chrastava, Liberec district; HRA - Hradec
nad Svitavou, Svitavy district; UHO - Uhersky Ostroh,
Uherské Hradisté district). The stations were selected to
capture a wide range of vegetation cover. Limiting levels
of vegetation cover were captured at stations UHO and
CHT. Samples from station UHO showed essentially no
pre-harvested sprouting (average of 307 s) while samples
from station CHT showed significant pre-harvested

Literatura

Konference mladych védcii,
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sprouting (average of 74 s). Stations STV and HRA were
selected to capture differences in germination levels
between varieties. The range of germination among the
varieties sampled from the STV station was between 72—
341 s, and in the case of the HRA station between 62—
329s.

There was a statistically significant difference in the level
of pre-harvested sprouting between the selected stations.
The difference was due to the different weather
conditions at the stations. In two stations (STV and
HRA), inter-variety differences were captured. The LG
Tuplak variety had the highest values of the number of
declines in these two stations (329-341 s). On the other
side, Guzel (62-73 s), LG Rhapsody (62-130 s) and
Laudis 550 (80-106 s) varieties had the lowest values.
The inclination to pre-harvested sprouting of individual
malting barley varieties should be monitored regularly.

Varieties that are sensitive to germination can be malted
soon after harvest. However, there is a risk of pre-harvest
sprouting in the harvest under wet conditions and thus of
spoilage of the harvested grain for malting purposes.
Grain of varieties resistant to pre-harvest sprouting
should be malted only after a longer ageing period. In the
event of significantly unfavourable conditions (e.g.
CHT), all varieties will suffer to a greater or lesser extent
from germination.

CSN EN ISO 3093 — P§enice, Zito a pSeni¢na a zitnA mouka, pSenice tvrda (durum) a semolina z p§enice tvrdé — Stanoveni &isla poklesu

podle Hagberga-Pertena.

PSOTA V. (ed.), 2024: Je¢mendiskd roc¢enka 2024. VUPS. ISBN 978-80-88613-41-1.
BASAROVA, Gabriela et al. 2023. Sladai'stvi: teorie a praxe vyroby sladu. Praha: Havli¢ek Brain Team. ISBN 978-80-87109-73-1.
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Kryoprezervace segmentit dormantnich vyhonu

ovocnych drevin

Cryopreserving dormant shoot segments of fruit trees

Matéj Semerak®, Alexandra Slamova'

1Vyzkumny a $lechtitelsky ustav ovocnéisky Holovousy s.r.o0., Oddéleni genofondd, Holovousy 129, 508 01 matej.semerak@vsuo.cz,

alexandra.slamova@vsuo.cz

Abstrakt

Kryoprezervace patii mezi metody dlouhodobého
uchovani biologického materialu. Jeji podstata spociva
v zamrazeni vhodnych tkani/pletiv v kapalném dusiku
nebo vjeho plynné fazi. U rostlin pfichazi v uvahu
zamrazovani vzrostnych vrcholkd kultur péstovanych in
vitro nebo segmentll jednoletych vyhon odebranych
béhem dormance. Oba pfistupy spojuje hlavni princip
kryoprezervace, a sice snizeni vychoziho obsahu vody
Vv pletivech na uroven, ktera pro material jesté neni
letalni, ale jiz vyrazné omezi tvorbu ledovych krystall pfi
teplotach pod 0 °C. Techniky pracujici s dormantnimi
segmenty byvaji méné ¢asové naro¢né, nezahrnuji tolik
pripravnych ani regeneracnich krokdi a nevystavuji
rostlinny material tak nepfirozenym podminkam jako
metoda exstirpovanych vrcholki explantatti. Pribéh
tohoto kryoprezervaéniho postupu i vitalitu ocek
ziskanych zrozmrazenych segmentd vSak mohou
ovliviovat riizné faktory: pocasi pied odbérem vyhonu,
volba délky segmentl, nasledna manipulace S nimi,
stupen vysuseni nebo termin o¢kovani. Rovnéz se znaéné
Z rozmrazeného materialu se nam v poslednich letech
podafilo ziskat Zivotaschopné ockovance jabloni (‘Gala’,
'Gravstynské', ‘ldared’, 'Lohak’, 'Smitické vzacné',
'‘Studni¢ni’), hrusni ('General Leclerc', 'Jakubka ceska',
‘Lucasova’) a slivoné 'Stanley'.

Abstract

Cryopreservation is one of the methods of long-term
preservation of biological material. Its essence lies in the
freezing of suitable tissues in liquid nitrogen or in its
vapour phase. In the case of plants, it is possible to freeze
growth tips of cultures grown in vitro or segments of one-
year shoots obtained during dormancy. Both approaches
share the basic principle of cryopreservation, namely
reduction of the initial water content in the tissues to a
level that is not yet lethal for the material, but that will
significantly limit the formation of ice crystals at
temperatures below 0°C. In comparison to the method of
exstirpated shoot tips, techniques working with dormant
segments tend to be less time-consuming, do not involve
as many preparatory or regenerative steps, and do not
expose the plant material to such unnatural conditions.
However, the course of this cryopreservation procedure
and the vitality of the buds coming from the thawed
segments can be affected by various factors: weather
before shoot collection, choice of the segment length,
subsequent handling, degree of dessication or grafting
period. The bud viability also differs greatly among
varieties within the same fruit species. In recent years, we
obtained viable grafts of apples (‘'Gala’, 'Gravstynské',
‘Idared’, 'Lohak', 'Smifické vzacné', 'Studni¢ni’), pears
(‘General Leclerc', 'Jakubka ¢eska', '‘Lucasova'’) and plum
‘Stanley' from the defrosted material.
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Efektivni zpusob uchovavani genetickych zdroju

Cesneku

An effective method for preserving genetic resources of garlic

Barbora Tunkloval!

1Vyzkumny ustav rostlinné vyroby v.v.i, Tym fyziologie a kryobiologie rostlin, Drnovska 507/73, 161 00 Praha 6 — Ruzyng,

barbora.tunklova@vurv.cz
Abstrakt

Kryokonzervace umoznuje dlouhodobé uchovani
vzrostnych vrcholi cesneku pfi ultra-nizké teploté
Vv kapalném dusiku, pii kterém dochazi k zastaveni vSech
biochemickych reakei (Zameénik et al. 2012). Diky této
metodé je tak umoZnéno dlouhodobé uchovani geneticky
stabilniho materialu. V ramci vyzkumu byly testovany
dvé jednoduché a uinné metody kryokonzervace
vyuzivajici hlinikové plisky. Obé metody byly vyvinuty
specificky pro ¢esnek. Obé metody, V-plate i D-plate,
vyuzivaji proces tzv. vitrifikace, tedy techniku, pfi niz
rostlinny materidl ptrechdzi do skelného stavu diky
kryoprotektivnimu roztoku, ktery eliminuje tvorbu
ledovych krystald, které by jinak mohly poskodit
bunééné struktury (Niino et.al. 2019). Pii metodé V-plate
se provadi dehydratace pravé pomoci vitrifikaéniho
roztoku. U této metody se jedna o roztok PVS2 (Plant
Vitrification ~ Solution 2) jehoz slozkou je
dimethylsulfoxid (DMSO). Podle (Kobayashi et al.,
2005) muze byt tento kryoprotektant pro rostlinné tkané
Skodlivy a muize zplsobit somaklonalni variabilitu nebo
mutagenezi. Proto v ramci naSich experimentt byl vyuzit
roztok PVS3 (Sakai et al. 1990). U metody D-plate jsou
vzorky  po  oSetfeni  vitrifikaénim  roztokem
dehydratovany fyzikalné nad silikagelem, poptipadé nad
roztoky soli 0 zndmé aktivité¢ vody (Kim et al., 2006).
Cilem vyzkumu je dosazeni vyS$§i zivotaschopnosti a
regenerace vzrostnych vrcholi po odmrazeni vzorkd
z teplot kapalného dusiku.

Literatura:

Abstract

Cryopreservation enables the long-term storage of garlic
shoot tips at ultra-low temperatures in liquid nitrogen,
whereby all biochemical reactions cease (Zame¢nik et
al., 2012). This method allows for the preservation of
genetically stable material over extended periods. In this
research, two simple and effective cryopreservation
methods using aluminium foil strips have been tested.
Both methods were specifically designed for garlic.

Both methods, V-plate and D-plate, utilize vitrification
process. Vitrification involves transitioning plant
material into a glassy state using cryoprotective solutions
that prevent the formation of ice crystals, which could
otherwise damage cellular structures (Niino et al., 2019).
In the V-plate method, dehydration is achieved using a
vitrification solution. Specifically, the PVS2 (Plant
Vitrification Solution 2) is used, which contains dimethyl
sulfoxide (DMSO). According to Kobayashi et al.
(2005), this cryoprotectant can be harmful to plant
tissues, potentially causing somaclonal variation or
mutagenesis. Therefore, in our experiments, the PVS3
solution will be used instead PVS 2 (Sakai et al. 1990).

In the D-plate method, samples are first treated using the
vitrification solution and then dehydrated physically
using silica gel or salt solutions with known water
activity (Kim et al., 2006). The aim of our research is to
achieve higher viability and regeneration rates after
sample thawing.

Zamecnik, J., Grospietsch, M., Kotkova, R., Faltus, M., 2012. Konzervace genetickych zdroja Allium pomoci kryoprezervace.
Certifikovana metodika: Vyzkumny ustav rostlinné vyroby. Praha. ISBN 978-80-7427-086-4

Niino, T., Yamamoto, S., Matsumoto, T., Engelmann, F., Arizaga, M. V., Tanaka, D. (2019). Development of V and D cryo-plate
methods as effective protocols for cryobanking. In Acta Horticulturae International Society for Horticultural

Science. https://doi.org/10.17660/ActaHortic.2019.1234.33

Kobayashi, T., Niino, T., Kobayashi, M. (2005). Simple cryopreservation protocol with an encapsulation technique for tobacco BY-2
suspension cell cultures. Plant Biotechnology, . https://doi.org/10.5511/plantbiotechnology.22.105
Kim, H. H., Cho, E. G., Park, S. U. (2006). Analysis of Factors Affecting the Cryopreservation of Garlic Shoot Tips. Journal of

Biomedical Nanotechnology,. https://doi.org/10.1166/jbn.2006.023

Sakai A, Kobayashi S, Oiyama I. 1990. Cryopreservation of nucellar cells of navel orange (Citrus sinensis Osb.

var. brasiliensis Tanaka) by vitrification. Plant Cell Reports 9:30-33.

63



KONFE'RENCE
MLADYCH VT Konference mladych védcii,
11.12. 2024

VEDCU
DELAME VEDU!

Partveri akce
VUPT

AGL

'S éykj? cmelak

ROFI BRESS...

@HRIE <

Petr [0za

/" Carboneg

64

Dovolujeme si upozornit, Ze ¢lanky v této publikaci neprosly jazykovou korekturou, a za jejich obsahovou
i jazykovou spravnost odpovidaji vyhradné jejich autoii. Vydavatel nenese odpovédnost za pripadné jazykové

nedostatky ¢i chyby v textech.



KONFERENCE
MLADYCH

VEDCU ZVT Konference mladych védcii,
DELAME VEDU! 11 12 2024

NAZEV PUBLIKACE: KONFERENCE MLADYCH VEDCU 2024
DRUH PUBLIKACE: SBORNiK ABSTRAKTU
AUTORI PUBLIKACE: KOLEKTIV AUTORU DLE OBSAHU
EDITORI: BC. ANTONIN DRDA

ING. JAKUB PRUDIL
FORMA: QR KOD
VYDAL: ZEMEDELSKY VYZKUM, SPOL. S R.O. TROUBSKO

ISBN: 978-80-88000-48-8

65
Dovolujeme si upozornit, Ze €lanky v této publikaci neprosly jazykovou korekturou, a za jejich obsahovou

i jazykovou spravnost odpovidaji vyhradné jejich autoii. Vydavatel nenese odpovédnost za pripadné jazykové
nedostatky ¢i chyby v textech.



