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Uvodni slova

Vazené mladé kolegyné, vaZzeni mladi kolegoveé,

Zda se, Ze se rodi tradice. Jsem moc rad, Ze Vas mohu jménem troubského vyzkumného pracovisté piivitat a
pozdravit na druhém ro¢niku Konference mladych vyzkumnikt. Kdyz vice nez pted rokem za mnou pfisli
kolegové Jakub Prudil a Antonin Drda s myslenkou na uspofadani prvniho rocniku méli od zacatku moji plnou
podporu. Krome vyzkumu je jednou z dal$ich priorit naseho pracovisté i transfer vysledkil, vzdélavaci ¢innost,
ale i pofadani mezinarodnich konferenci a seminaiu. Nejenze tato konference plné odpovida této strategii, ale
predevsim osobni setkavani a vyménu zkusSenosti a nazorli povazuji za nezbytnou soucast védecké prace.
Hledejte prosim ve vzajemnych diskuzich moznosti jak do budoucna jesté 1épe a intenzivnéji spolupracovat a
také hledat novéa témata. Jsem hluboce presvédéen o tom, ze budoucnost nejen Ceské republiky, ale i celé
planety je nutné zalozena na rozvoji znalostni spolecnosti. Je na Vas, mladé generaci, jak se bude lidska
spole¢nost dale vyvijet. Bud'te vnimavymi, ale také aktivnimi Gc¢astniky tohoto procesu. Jesté jednou dékuji
svym koleglim za prvotni myslenku uspotradat takovouto akci a jiz dnes se t€$im na tieti rocnik. Pieji Vam
ptijemny pobyt v Brn¢

Jan Nedélnik

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

vitejte na druhém ro¢niku Konference mladych védcu, ktery se kona 30. Fijna 2025. Kdyz jsme pfed rokem
poprvé vyslovili myslenku vytvofit prostor, kde mladi lidé predstavi své védecké napady, byli jsme plni
nadseni, ale i nejistoty. Dnes uz vime, Ze ta myslenka mé¢la smysl.

Prvni ro¢nik pfinesl vic, nez jsme si dokazali predstavit — pies padesat Gcastnikd, tfi tematické sekce,
inspirativni prostfedi brnénského Kina Art a Zivou debatu se zajimavymi hosty, ktefi nevahali propijcit své
jméno akci, ktera tehdy teprve za¢inala. Byla to smés energie, odvahy a zvédavosti, ktera nas vSechny nabila
a presvédcila, ze v tom musime pokracovat.

A pravé diky tomu jsme tu znovu. Druhy rocnik jen potvrzuje, jak dulezité je podporovat mladé védce a
vytvaret prostor pro jejich rozvoj. Letos jsme se rozrostli — ¢ekaji nas €tyri odborné sekce, nové inspirativni
prostiedi Technického muzea v Brné a opét fada vyjimeCnych hostl, véetné naméstka ministra
zemédélstvi.

Jsme radi, Ze se tato konference stava Zivou tradici, ktera spojuje studenty, pedagogy, odborniky i vSechny,
kdo véii, ze véda ma budoucnost — a Ze ta budoucnost zacina prave tady.

Dé&kujeme vSem, kdo se na jejim zrodu i pokra¢ovani podileji — kolegtim, partnerim, sponzortim i kazdému z
vas, kdo jste se rozhodli ptipojit. Bez vas by to nebylo mozné.

At je i letosni ro¢nik mistem, kde vzniknou nové myslenky, spoluprace a sny, které stoji za to uskutecnit.

S tctou a velkym ocekavanim,
Jakub Prudil

Antonin Drda

zakladatelé konference



KONFE’RENCE
o ZVT Konference mladych védcii,
DELAME VEDU! 30' 10. 2025

SEKCE

OCHRANA A VYZIVA ROSTLIN




KONFERENCE
MLADYCH

VEDCU ZVT

DELAME VEDU!

Konference mladych védcii,
30. 10. 2025

Vliv sloZeni porostu dvouletého kminu na rozvoj plevelu

a houbovych chorob

Effect of the composition of two-year caraway on weeds and fungal diseases

Lukas Blazek!, Marek Seidenglanz?, Barbora Kvapilova®

1Agritec Plant Research s.r.0., oddéleni ochrany rostlin, Zemédglska 2520/16, 787 01 Sumperk, blazek@agritec.cz

Abstrakt

V tomto c¢lanku jsme se snazili zjistit, jak bude
kompozice dvoulet¢tho kminu s dal§imi plodinami
reagovat z hlediska vyskytu pleveld a také houbovych
chorob. V prvnich fazich rustu kminového porostu je
velmi dtlezité herbicidni oSetfeni. Kmin je totiz
konkurenéné oproti plevelim znevyhodnén pomalym
vzchazenim a ristem (Blazek et al. 2023). I v dalsich
fazich rustu je nutné dbat na relativné bezplevelny stav,
jelikoz silné konkurencni plevele jako hefmankovec
nevonny (Tripleurospermum inodorum), pchaé oset
(Cirsium arvense), merlik bily (Chenopodium album)
mohou kminu odebirat velké mnozstvi zivin a snadno ho
prerust. V pfipadé houbovych chorob se nejvice
projevuje septoridza (Septoria carvi) a hnéda stonkova
hniloba a spala kvéti kminu (Mycocentrospora
acerina), infekci padli dvoulety kmin vétSinou unika.
Septoridoza u kminu je vazana na vyssi teploty s vyssi
vlhkosti vzduchu. Vytvafi na listech malé az 1 cm velké
hn&dé skvry a listy celkové Zloutnou, pozdéji pfispiva
ke Zloutnuti okolikd a tvofi pyknidy i na stoncich.
Mycocentrospora acerina je vazana na chladnéj$i a
vlhéi podminky. Zptsobuje hnédé az cerné nekrotické
skvrny nejen na stoncich ale i dalSich castech rostliny
(Zalewska et al. 2015).

Ttifaktorialni pokus byl zalozen v letech 2024/2025 na
poli v katastru obce Vikyfovice ve dvou blocich se 7
randomizovanymi variantami a v 6 opakovanich o plose
parcely 16,25 m? Prvni blok byl zaloZen jako
monokultura ~a  druhy s podsevem  hrachu.
V opakovanich A, C, E byl zvolen niz§i vysevek
(2,5 MKS), vopakovanich B, D, F zase vyssi
(3,5MKS). Jednotlivé varianty byly oSetfeny
nasledovné: Var.c.1: kontrola; Var.¢.2: Bandur PRE (3
I/ha); Var.c.3: Stomp Aqua PRE (3 I/ha); Var.c.4:
Bandur a Stomp Aqua PRE (oba 3 1/ha); Var.¢.5: Bandur
PRE (3 l/ha) a Stomp Aqua POST (3 l/ha); Var.c.6:
Stomp Aqua PRE (3 I/ha) a Butoxone POST (3 I/ha);

Var.¢.7: Bandur a Stomp Aqua PRE (oba 3 1/ha) a
Butoxone POST (3 I/ha). POST aplikace byla provedena
aZ na jafe 2025. Hodnoceni zapleveleni a poétu rostlin
kminu probihalo na 3 mistech na parcelu. Hodnoceni
chorob probihalo na 5 mistech na parcelu, u kazdého
mista byl vyhodnocen pocet rostlin z 10, ktery byl
napaden danou chorobou (Disease incidence), a dale
prumémé napadeni na rostlinu pro danou chorobu
(Disease severity).

Pfi hodnoceni v 1ét¢ 2024 se ukazalo, ze na pocetnost
kminu mél zatim nejveétsi vliv vysevek, rozdily ve
variantach oSetfenych PRE byly zanedbatelné a plevel
se zde vyskytoval zfidka. V hodnoceni na podzim 2024
se ukazuje, ze ve variantach oSetienych PRE se
vyskytoval vétsi pocet rostlin kminu nez na kontrole.
Zaplevelenost byla ponékud vyssi u varianty Cislo 2. Na
prelomu jara a léta 2025 se zda, Ze varianty oSetfené
Stomp Aqua jak PRE tak POST mély vyssi zapleveleni
vaci ostatnim. V piipadé hodnoceni chorob na pielomu
jara aléta 2025 bylo zjisténo, ze se M. acerina vyskytuje
spiSe v parcelach o niz§im vysevku, pfi¢emz varianty 3
a 5 vykazovaly vys$§i napadeni na rostlinu. Dalsi
choroby Erysiphe heraclei a S. carvi se vyskytovaly
ziidka. Vysledny vynos se pouze mirné zvysil u varianty
4 a 7 a to vkombinaci shrachem. V pfipadé
monokultury byl vynos u jednotlivych variant
srovnatelny.

Podobny typ pokusu, ktery tu popisuji, probiha
ve dvouletém kminu jiz nékolik let. Tento rok se zda, ze
nejveétsi vliv ze 3 zminénych faktorth mél vysevek. Mezi
jednotlivymi variantami oSetfeni jsou viditelné ale
statisticky nevyznamné rozdily. O néco vétsi vliv mohlo
mit slozeni porostu, protoze hrach mohl zlepSovat
vitalitu kminu fixovanim dusiku a konkurenci
samotnym plevelim. Vyrazngjsi napadenost M. acerina
pfi vysevku 2,5 MKS by se dalo vysvétlit lepSim
pronikanim vétru a vody do porostu a tim leps$im Sifenim
na pletiva rostlin.
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Abstract

In this article, we sought to determine how a two-year
caraway crop would interact with other crops in terms of
weed occurrence and fungal diseases. Herbicide
treatment is very important in the early stages of
caraway growth. Caraway is at a competitive
disadvantage against weeds due to its slow emergence
and growth (Blazek et al. 2023). Even in later stages of
growth, it is necessary to ensure that the crop remains
relatively weed-free, as highly competitive weeds such
as scentless mayweed (Tripleurospermum inodorum),
creeping thistle (Cirsium arvense), and lamb's quarters
(Chenopodium album) can take away large amounts of
nutrients from caraway and easily outgrow it. In the case
of fungal diseases, septoria (Septoria carvi) and brown
stem rot and caraway blossom blight (Mycocentrospora
acerina) are the most common; biennial caraway usually
escapes powdery mildew infection. Septoria leaf spot in
caraway is associated with higher temperatures and
higher humidity. It causes small brown spots up to 1 cm
in size on the leaves, which turn yellow overall. Later, it
contributes to the yellowing of the umbels and forms
pycnidia on the stems. Mycocentrospora acerina is
associated with colder and wetter conditions. It causes
brown to black necrotic spots not only on the stems but
also on other parts of the plant (Zalewska et al. 2015).

A three-factor experiment was established in 2024/2025
on a field in the cadastral area of Vikyfovice in two
blocks with seven randomized variants and six replicates
on a plot area of 16.25 m? The first block was
established as a monoculture and the second with pea
undersowing. In replicates A, C, and E, a lower sowing
rate (2.5 MKS) was chosen, and in replicates B, D, and
F, a higher sowing rate (3.5 MKS) was chosen. The
individual variants were treated as follows: Var. No. 1:
control; Var. No. 2: Bandur PRE (3 I/ha); Var. No. 3:
Stomp Aqua PRE (3 I/ha); Var. No. 4: Bandur and
Stomp Aqua PRE (both 3 I/ha); Var. No. 5: Bandur PRE
(3 I/ha) and Stomp Aqua POST (3 I/ha); Var. No. 6:
Stomp Aqua PRE (3 I/ha) and Butoxone POST (3 I/ha);
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Var. No. 7: Bandur and Stomp Aqua PRE (both 3 I/ha) and
Butoxone POST (3 I/ha). The POST application was
carried out in the spring of 2025. Weed infestation and the
number of caraway plants were assessed at 3 locations per
plot. Disease assessment was carried out at 5 locations per
plot. At each location, the number of plants out of 10 that
were affected by a given disease (disease incidence) and the
average infestation per plant for a given disease (disease
severity) were evaluated. 8

The evaluation in the summer of 2024 showed that sowing
density had the greatest influence on the abundance of
caraway, differences in the PRE-treated variants were
negligible, and weeds were rare. The evaluation in the fall
of 2024 shows that there were more caraway plants in the
PRE-treated variants than in the control. Weed infestation
was slightly higher in variant number 2. At the turn of
spring and summer 2025, it appears that the variants treated
with Stomp Aqua, both PRE and POST, had higher weed
infestation than the others. In the case of disease assessment
at the turn of spring and summer 2025, it was found that M.
acerina occurs more frequently in plots with lower sowing
rates, with variants 3 and 5 showing higher infestation per
plant. Other diseases, Erysiphe heraclei and S. carvi,
occurred rarely. The final yield increased only slightly in
variants 4 and 7 in combination with peas. In the case of
monoculture, the yield was comparable across variants.

A similar type of experiment, which | describe here, has
been conducted in a two-year caraway crop for several
years. This year, it seems that sowing had the greatest
impact of the three factors mentioned. There are visible but
statistically insignificant differences between the treated
variants. The composition of the crop may have had a
slightly greater impact, as peas could improve the vitality
of caraway by fixing nitrogen and competing with the
weeds themselves. The more pronounced infestation of M.
acerina at a sowing rate of 2.5 MKS could be explained by
better penetration of wind and water into the crop and thus
better spread on the plant tissue.

BLAZEK L., SEIDENGLANZ M., MUNOZ-ARBELAEZ M., HANAKOVA BECVAROVA P., SMIROUS P., SAFAR
J. (2023): Vliv zpuisobu zalozeni porostu a piistupu k regulaci plevelti na rist a vyvoj kminu se zkracenou vegetacni
dobou. In: VUP Troubsko (2023): Aktudlni poznatky v péstovani, §lechténi, ochrané rostlin a zpracovani produkti —

sbornik

ZALEWSKA, E. D.; MACHOWICZ-STEFANIAK, Z.; KROL, E. D. (2015). Fungi colonizing caraway (Carum carvi
L.) in different regions of cultivation. Acta Scientiarum Polonorum Hortorum Cultus 14.6: 175-188.
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Vliv endofytickych hub Serendipita indica
a Microdochium bolleyi na riist a zdravotni stav jarniho

jeCmene

The effect of endophytic fungi Serendipita indica and Microdochium bolleyi on

the growth and health of spring barley

Dominik Blesal, Natalie JaroSoval, Pavel MatuSinsky'?

! Agrotest fyto, s.r.0.; Havlickova 2787/121, 767 01 Kromé&tiz, blesa@vukrom.cz
2Univerzita Palackého v Olomouci, Katedra botaniky PiF, Slechtitelti 27, 783 71 Olomouc

Abstrakt

V poslednich letech roste zdjem o vyuziti endofytickych
hub jako alternativy k chemickym fungicidim, a to
zejména v kontextu udrzitelného zemédélstvi. Tyto
houby mohou vyskyt patogend  diky
kompeti¢nimu efektu, stimulaci rdstu rostlin a aktivaci
jejich obrannych mechanismti (BleSa et al., 2021).
Zejména druh Microdochium bolleyi byl v nékolika
studiich popsan jako kompatibilni endofyt obilnin, ktery

snizovat

je schopen kolonizovat pletiva hostitele bez negativniho
ovlivnéni ristu (MatuSinsky et al., 2022), pfi¢emz jeho
koloniza¢ni dynamika a distribuce v rostlinach mize byt
efektivné sledovana pomoci qPCR (Matusinsky et al.,
2024). Podobné Serendipita indica (syn. Piriformospora
indica) je znama svou schopnosti zlepSovat rist, vyzivu
i stresovou toleranci rostlin.

Cilem této studie bylo vyhodnotit vliv inokulace dvéma
endofytickymi houbami, Serendipita indica
a Microdochium bolleyi, na rastové a zdravotni
parametry dvou odrid jarniho jeCmene (Sebastian, CPI
18197) v nadobovém experimentu. Rostliny byly
pestovany v substratu inokulovaném jednotlivymi
endofyty a porovnany s neinokulovanou kontrolou.
DalSim faktorem byla snizend davka zavlahy, ktera
simulovala stres suchem.

Pro porovnani efektu kolonizace byly hodnoceny
parametry Cerstvé hmotnosti a suSiny rostlin v nadobach
a podil rostlin napadenych ptivodci obecné krckové
a kofenové hniloby obilnin — zahnédnuti bazi stébel
prirozené se vyskytujicimi patogeny.

Byly pozorovany rozdily mezi genotypy jarniho
je¢mene, odriida Sebastian byla prikazné nachylnéjsi
Vv porovnani s genotypem CPI 18197. Rovnéz byl
pozorovan vliv kolonizace endofyty na snizeni vyskytu
zaznamenano u varianty S. indica (12 %), nasledované
M. bolleyi (22 %), zatimco kontrola vykazovala 67%
napadeni. Inokulované rostliny zaroven dosahly vyssi
biomasy v Cerstvém stavu i v suSiné.

Kolonizace pletiv hostiteld endofyty a napadeni patogeny
byly ovéfeny metodou qPCR s druhové specifickymi
primery. Pro endofyt S. indica nebyly mezi biologickymi
skupinami pozorovany statistické rozdily v kolonizaci
pletiv kofenti, zatimco relativni zastoupeni DNA
M. bolleyi bylo vyssi u odridy Sebastian. Vysledky
kvantifikace patogeni pomoci gPCR (Fusarium
graminearum a Microdochium nivale) vykazovaly nizsi
mnozstvi DNA patogeni u endofyty inokulovanych
variant oproti kontrole.

Ziskané poznatky podporuji hypotézu, ze inokulace
endofytickymi houbami muze pfispivat ke zvySeni
biomasy rostlin a snizeni pfirozené¢ho napadeni patogeny,
prostfednictvim obsazeni ekologické niky v rhizosfére
a indukci obrannych mechanismu hostitele. Tato zjisténi
podporuji potencial endofytickych hub jako soucasti
biologické ochrany rostlin.

Prispévek vznikl za podpory Ministerstva zemédélstvi,
institucionalni podpora MZE-RO1123.
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Abstract

In recent years, there has been growing interest in the use
of endophytic fungi as an alternative to chemical
fungicides, particularly in the context of sustainable
agriculture. These fungi can reduce pathogen incidence
through competitive exclusion, stimulation of plant
growth, and activation of host defence mechanisms
(Blesa et al., 2021). Among them, Microdochium bolleyi
has been described in several studies as a compatible
cereal endophyte capable of colonizing host tissues
without negatively affecting growth (Matusinsky et al.,
2022), while its colonization dynamics and distribution
in plants can be effectively monitored using gPCR
(Matusinsky et al., 2024). Similarly, Serendipita indica
(syn. Piriformospora indica) is well known for
improving plant growth, nutrient uptake, and stress
tolerance.

The aim of this study was to evaluate the effect of
inoculation with two endophytic fungi, Serendipita
indica and Microdochium bolleyi, on the growth and
health parameters of two spring barley cultivars
(Sebastian, CPI 18197) in a pot experiment. Plants were
grown in substrate inoculated by endophytes and
compared with a non-inoculated control. Additionally,
areduced irrigation treatment was applied to simulate
drought stress.

To assess the effects of colonization, plant fresh and dry
biomass, as well as the proportion of plants infected by
naturally occurring pathogens causing crown/root rot,

Literatura
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were evaluated. Significant differences were observed
between barley genotypes; cultivar Sebastian was more
susceptible than CPI 18197. Inoculation with S. indica
and M. bolleyi significantly reduced the incidence of
disease symptoms. The lowest symptom incidence was
observed in the S. indica variant (12%), followed by
M. bolleyi (22%), while the control showed 67%
infection. Inoculated plants also achieved significantly
higher biomass, both fresh and dry.

Colonization of host tissues by endophytes and pathogen
infection levels were analysed using gPCR with species-
specific primers. No statistically significant differences
in root tissue colonization by S. indica were observed
among the treatments, whereas the relative amount of
M. bolleyi DNA was higher for the Sebastian cultivar.
Quantification of Fusarium graminearum and
Microdochium nivale DNA in roots revealed lower
pathogen abundance in the endophyte-inoculated
variants compared to the control.

The findings support the hypothesis that inoculation with
endophytic fungi can enhance plant biomass and reduce
natural pathogen infection, likely through rhizosphere
niche competition and induction of host defence
mechanisms. These results underline the potential of
endophytic fungi as a component of biological plant
protection strategies.

This research was supported by the Ministry of
Agriculture, institutional grant MZE-RO1123.

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
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Testovani citlivosti Fepkovych Skidcu k insekticidim v

sezoné 24/25

Testing the sensitivity of rapeseed pests to insecticides in the 2024/2025 season

Jaroslav Korinek', Eva Plachka!, Marek Seideglanz?, Pavel Kolarik®, Eva Hrudova®, Luka§ Blazek?

1 Oseva vyvoj a vyzkum s.r.0., Purkyniova 10, Opava 746 01, korinek@oseva.cz, plachka@oseva.cz

2 Agritec , Vyzkum a sluzby s.r.o., zemédé&lska 2520/16, Sumperk 787 01, seideglanz @agritec.cz, blazek@agritec.cz
3Zemé&delsky vyzkum, spol. S.r.0., Zahradni 1, Troubsko 664 41, kolarik@vupt.cz

4Agronomicka fakulta Mendelovy univerzity v Brng, Zemé&délska 1665/1, Brno 613 00, eva.hrudova@mendelu.cz

Abstrakt

Problém rezistence se v Ceské republice tyka piedevsim
klicovych sktidct fepky. Dlouhodobé je znama a plosné
rozs§ifena rezistence blyskacka Fepkového (Meligethes
aeneus) vaci pyretroidm. Situace se dale zkomplikovala
v roce 2020, kdy byla potvrzena také rezistence di‘ep&ika
olejkového (Psylliodes chrysocephala) viici této skupiné
insekticidii. Pro podzimni ochranu fepky to znamena
vyrazné ztizeni situace, jelikoz pyretroidy byly
zakladnim kamenem ochrany proti tomuto Skidci. Aby
toho nebylo malo, v roce 2023 byla noveé potvrzena i
rezistence krytonosce iepkového (Ceutorhynchus napi)
k pyretroidim. Tim se portfolio rezistentnich sktidct opét
rozrostlo a tlak na hledani alternativnich feSeni se
dramaticky zvysil. U blyskacka se lokalné objevuje i
snizena citlivost k neonikotinoidim Pé&stitelé se v roce
2025 potykaji nejen s rezistentnimi skudci, ale také s
ubyvajicim poctem dostupnych insekticidnich latek.
Lahvickové testy fepkovych $kidcd, jsou provadény na
nékolika pracovistich dle metodiky IRAC. V ramci
testovani jsou pouzivany syntetické pyretroidy lambda-
cyhalotrin (LC), Tau-fluvalinat (TF) a etofenprox (ET).
S neonikotinoidd je zafazen do testovani Acetamiprid
(AC). Testovany jsou také jejich kobinace Nové je
zafazeno testovani a vyuziti latek se synergickym
efektem  Piperonyl butoxid  (PBO)
v komer¢nim piipravku Pangaea Booster a Tebukonazol
obsazeny V béznych komerénich fungicidech. Pti pouziti
téchto latek dochazi k vyraznému zvySeni citlivosti
populaci k jednotlivym u¢innym latkam.

obsazeny

Data byly ziskana v ramci projektu QK21010332
Prispévek byl zpracovan diky podpofe projektu MZE-
RO 1823

Abstract

The issue of resistance in the Czech Republic primarily
concerns key pests of oilseed rape. Long-term and
widespread resistance of the pollen beetle (Meligethes
aeneus) to pyrethroids has been well documented. The
situation further deteriorated in 2020, when resistance of
the cabbage stem flea beetle (Psylliodes chrysocephala)
to this group of insecticides was also confirmed. This has
significantly complicated autumn crop protection, as
pyrethroids had represented the cornerstone of control
strategies against this pest. To make matters worse, in
2023 resistance of the rape stem weevil (Ceutorhynchus
napi) to pyrethroids was newly confirmed, further
expanding the portfolio of resistant pests and
dramatically increasing the pressure to find alternative
solutions. In some local populations of the pollen beetle,
reduced sensitivity to neonicotinoids has also been
observed.In 2025, growers are facing not only resistant
pest populations but also a declining number of available
insecticidal active ingredients. Vial tests for oilseed rape
pests are conducted at several research facilities
according to IRAC methodology. The tests include
synthetic pyrethroids lambda-cyhalothrin (LC), tau-
fluvalinate (TF), and etofenprox (ET). Among
neonicotinoids, acetamiprid (AC) is included in the
testing. Their combinations are also evaluated.Recently,
testing has been expanded to include substances with a
synergistic effect, such as piperonyl butoxide (PBO),
contained in the commercial product Pangaea Booster,
and tebuconazole, present in commonly available
commercial fungicides. The use of these substances has
been shown to significantly increase the sensitivity of
pest populations to individual active ingredients.
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Dynamika rostlinného pokryvu a vyskyt semenoZravych
stievlikii v zemédélské krajiné

Dynamics of vegetation cover and occurrence of seed-eating ground beetles in

agricultural landscapes

Barbora Kvapilova', Marek Seidenglanz*

1 Agritec Plant Research s.r.0., oddéleni ochrany rostlin, Zemédé&lska 2520/16, 787 01 Sumperk, kvapilova@agritec.cz

Abstrakt

Struktura a druhové slozeni rostlinného pokryvu stejné
jako struktura uspofadani krajiny predstavuji klicovy
faktor ovliviwjici vyskyt a aktivitu mnoha skupin
uziteéného hmyzu véetné stievlikovitych (Carabidae).
Zvlastni pozornost si zaslouzi semenozravé (granivorni)
druhy, které mohou vyznamné pfispivat k ptirozené
regulaci populaci plevelnych druhii prostfednictvim
konzumace jejich semen. Cilem prace je zkoumani
vztahli mezi vegetatnim pokryvem obdé¢lavanych
zemedelskych ploch a ekologickymi charakteristikami
okolni krajiny (v€etné¢ podilu zpevnéné plochy, lesi,
travnich porostll apod.) a vyskytem granivornich druhti
stievlikl, a nasledné studium jejich ekologického
vyznamu v ramci integrované ochrany rostlin ale také
vyznamu na urovni krajiny.

Sledovani bylo zahajeno zacatkem srpna 2025 v ramci
nékolika navazujicich pudnich blokdi v Sumperku
(severni Morava, Ceska republika). V ramci téchto ploch
bylo zalozeno celkem 19 hodnoticich mist umisténych v
typech porostd, li§icich se plsobem
obhospodafovani vcetné¢ Cetnosti agrochemickych
vstupu. TTi z téchto mist se nalézaji mimo zemédélskou
pudu. Strevlici jsou monitorovani za pomoci padacich

ruznych

pasti (pitfall traps), které jsou s frekvenci 2x tydné
vybirany. V tésném okoli pasti jsou z plochy 16 m?
zhotovovany botanické snimky véetné zaznamenavani
pravé semenicich druhl. Fytocenologickd hodnoceni
jsou provadéna s frekvenci 10 dni. Kromé toho jsou do
komplexniho hodnoceni agroekologickych vztaha
zahrnuty také krajinné vytezy 0 polomérech 100 m a 300
m pro kazdé hodnotici misto. Tyto krajinné vytezy slouzi
k vypocitavani Sirokého spektra geografickych a dalSich
ekologickych  charakteristik  (napf.  procentudlni
zastoupeni jednotlivych typl porostid, zastavéné pudy,
nejkrats$i vzdalenost k lesnimu prvku, krajinné indexy
apod.). Ziskana dat budou zpracovavana pomoci
multifaktoridlnich analyz statistickych nastroji a nastroju
GIS.

Abstract

The structure and species composition of plant cover, as
well as the structure of the landscape, are key factors
influencing the occurrence and activity of many groups of
beneficial insects, including ground beetles (Carabidae).
Special attention should be paid to seed- -eating
(granivorous) species, which can significantly contribute to
the natural regulation of weed populations by consuming
their seeds. The aim of this work is to investigate the
relationships between the vegetation cover of cultivated
agricultural areas and the ecological characteristics of the
surrounding landscape (including the proportion of paved
areas, forests, grasslands, etc.) and the occurrence of
granivorous ground beetle species, and to subsequently study
their ecological significance in the context of integrated
plant protection as well as their importance at the landscape
level.

Monitoring began in early August 2025 in several
contiguous soil blocks in Sumperk (northern Moravia,
Czech Republic). A total of 19 assessment sites were
established within these areas, located in different types of
vegetation, differing in the method of cultivation, including
the frequency of agrochemical inputs. Three of these sites are
located outside agricultural land. Ground beetles are
monitored using pitfall traps, which are collected twice a
week. In the immediate vicinity of the traps, botanical
images are taken from an area of 16 m2, including the
recording of species currently producing seeds.
Phytocenological assessments are carried out every 10 days.
In addition, landscape sections with radii of 100 m and 300
m for each assessment site are also included in the
comprehensive assessment of agroecological relationships.
These landscape sections are used to calculate a wide range
of geographical and other ecological characteristics (e.g.,
the percentage representation of individual types of
vegetation, built-up land, the shortest distance to a forest
element, diversity indices, landscape indices, etc.). The data
obtained will be processed using multifactorial analyses of
statistical tools and GIS tools.
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Antagonisticka aktivita vybranych bioagens na Dickeya
solani, zpusobujici mékkou hnilobu hliz a ¢ernani stonku

bramboru

Antagonistic activity of selected bioagents on Dickeya solani causing soft rot and

blackleg of potato

Véra Louboval, Martin Kmoch!

1Vyzkumny Gstav bramboratsky Havlickiv Brod s.r.o., Laboratof virologie, Dobrovského 2366, Havlickiv Brod 580 01,

loubova@vubhb.cz
Abstrakt

Bakterie rodu Dickeya a Pectobacterium z ¢eledi
Enterobacteriaceae  zptsobuji mékkou hnilobu hliz
a bakterialni ¢ernani stonku bramboru (tzv. ¢ernou nohu)
(Golanowska & Lojkowska, 2016; Pérombelon, 2002).
Z hlediska ztrat produkce patfi &jsi
bakterialni patogeny bramboru (Solanum tuberosum L.)
(Skelsey et al, 2018). Béhem produkuji
extracelularni pektinolytické enzymy, které jsou pficinou
degradace buné¢né stény rostlin projevujici se typickou
maceraci  pletiv  (Adriaenssens et al., 2012;
Czajkowski et al., 2011). Druhy rodu Dickeya (diive
Erwinia  chrysanthemi) napadaji  Siroké spektrum
hospodaisky vyznamnych plodin a okrasnych rostlin

mezi

infekce

po celém svéte (Adriaenssens et al., 2012). V soucasné dob¢
neexistuji k potlacovani infekce bramboru ucinné chemické
latky a péstované kultivary bramboru nejsou proti D. solani
dostatecné odolné (Adriaenssens et al., 2012; Czajkowski
et al., 2014). Mezi perspektivni alternativu ochrany rostlin
patfi  biologicka  Ochrana na bazi uZiteCnych
mikroorganismii, tzv. bioagens. V experimentech byla
testovana antagonisticka aktivita vybranych bakterialnich
kment zné€kolika rodi na patogenni bakterii Dickeya
solani v podminkach in vitro a in vivo. Byl prokazan

antibakterialni ucinek vybranych izolatd proti patogenu D.
solani. Mezi kmeny bioagens byly zjistény vyznamné
rozdily

v antagonistické aktivité na patogen D. solani. Nejvyssi
aktivita v podminkdch in vitro byla prokazana
u Pseudomonas fluorescens (CCM 7140), Pseudomonas
putida (CCM 4827) a Lactiplantibacillus plantarum (CCM
3627). Uinnost vybranych bioagens na D. solani byla také
zjisténa v podminkach in vivo na platcich hliz, kde byla
prokazana nejvyssi Gcinnost u Pseudomonas fluorescens
(CCM 4795 a CCM 7140) a Serratia plymuthica (CCM
3417). Uéinnost u téchto kmentl se pohybovala mezi 61-87
%. Vybrané bioagens maji potencial pro vyuziti
Vv biologické ochrané bramboru pted patogenem D. solani.
Antibakterialni aktivitu izolatl vybranych bakterii je nutné
jesté ovetit ve sklenikovych a polnich experimentech.

Podékovani patii Ceské sbirce mikroorganismii (CCM)
— Masarykova univerzita za poskytnuti vybranych bakterii.

Piispévek byl zpracovan s podporou Ministerstva
zemédélstvi CR — projekt NAZV & QL 24010148
»Alternativni zplisoby biologické ochrany bramboru

za vyuziti bioagens a latek prirodniho ptivodu®.
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Abstract

Bacteria from the genera Dickeya and Pectobacterium, the
family Enterobacteriaceae, cause soft rot and blackleg of
potato (Golanowska & Lojkowska, 2016; Pérombelon,
2002). They belong to the most important bacterial
pathogens of potato (Solanum tuberosum L.) considering
production losses (Skelsey et al., 2018). During infection
they produce extracellular pectinolytic enzymes causing
degradation of plant cell wall, manifested as typical tissue
maceration

(Adriaenssens et al., 2012; Czajkowski et al., 2011).
Species of the genus Dickeya (formerly Erwinia
chrysanthemi) infect a broad range of economically
important crops and ornamental plants worldwide
(Adriaenssens et al., 2012). At present, effective chemicals
for suppression of potato infection are not available and
grown cultivars are not sufficiently resistant to D. solani
(Adriaenssens et al., 2012; Czajkowski et al., 2014).
Promising alternatives of protection involve biological
control based on beneficial microorganisms, so-called
bioagents. In the experiments, the antagonistic activity of
selected bacterial strains of several genera was evaluated
on the pathogenic bacterium Dickeya solani under in vitro
and in vivo conditions. An antibacterial effect of selected
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isolates on D. solani was detected. Significant differences in
the antagonistic activity on D. solani were found among
bioagent strains. Under in vitro conditions the highest
activity was recorded for Pseudomonas fluorescens (CCM
7140), Pseudomonas putida (CCM 4827) and
Lactiplantibacillus plantarum (CCM 3627). The efficacy of
selected bioagents on D. solani was also detected for tuber
slices under in vivo conditions, where the highest efficacy
was determined in Pseudomonas fluorescens (CCM 4795
and CCM 7140), and Serratia plymuthica (CCM 3417). The
efficacy of these strains ranged between 61 and 87 %.
Selected bioagents have a potential for using in the
biological control of D. solani in potatoes. The antibacterial
activity of selected bacterial isolates needs to be verified in
greenhouse and field experiments.

Thanks are due to the Czech Collection of Microorganisms
(CCM) — Masaryk University for providing of selected
bacteria.

The paper was compiled with the support of the Ministry of
Agriculture of the Czech Republic — the project NAAR no.
QL 24010148 “Alternative methods of biological potato
protection using bioagents and natural substances”.
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Zemédélské a zahradni plodiny na zastavkach MHD

aneb 1 v tramvajovém KkolejiSti mizou dozrat plody

Agricultural and garden crops at public transport stops — even tram tracks can

bear fruit

Eva Navratilova!

!Mendelova univerzita v Brng, Ustav Biologie rostlin, Zemédélska 1665/1, 613 00 Brno, xnavral5@mendelu.cz

Abstrakt

Tramvajova kolejisté predstavuji specificky méstsky
ekosystém, ktery Casto zlistdva nepovSimnuty, a pfitom
skyta prekvapivé bohatou rozmanitost rostlinnych druhi.
Dokazou se zde uchytit nejen bézné ruderalni rostliny, ale i
zastupci zemédelskych a zahradnich plodin. Tato mista se
tak stavaji neCekanymi Gto¢isti pro rizné druhy, které
bychom jinak hledali spiSe na polich nebo v domacich
zahradkach.

Jiz od roku 2020 probihd v ramci bakalaiské, nasledné
diplomové a aktualné disertacni prace floristicky vyzkum
tramvajovych kolejist,, jehoz vystupem je lepsi porozuméni
urbannim problematiky
vysévani rostlin do kolejist€, Siteni invaznich druhid atd.
Prozatim bylo na celkem 298 lokalitdich (tramvajovych
zastavkach) zdokumentovano pies 250 rostlinnych taxont.
Pro ucely konference jsou v tomto abstraktu vyzdvihnuty

druhy zajimavé pro zemédélskou praxi.

ekosystémum, vysazovani/

Tramvajova kolejisté jsou habitatem na ziviny chudym,
Casto naruSovanym (Woznica, 2016), proto bychom zde
né&jaké kulturni plodiny priméarné nehledali ani neoc¢ekavali.
N¢jaky ten uteCenec z blizké zahradky nebo nakupni tasky
se zde ovSem vyskytnout miize. Jedna se napt. o lilek rajce
(Solanum lycopersicum), které bylo nalezeno na zastavce
Lesnickd v Brné. Rostlina dosahovala piekvapivych
rozmérd, a dokonce nesla desitky zralych plodi. V
brnénském kolejisti byla dokonce nalezena i okurka seta
(Cucumis sativus) a lubenice obecna (Citrullus lanatus), v
obou piipadech §lo oviem pouze o sazenice.

Za zminku taktéZ stoji nalez tolice vojtésky (Medicago
lupulina), jejiz vyskyt byl hojny ve vice méstech, kde
operuje tramvajova doprava, napf. v Ostravé, Olomouci a

Plzni. Zdokumentovany byly také obilniny, jako pSenice
seta (Triticum aestivum) nebo je¢men obecny (Hordeum
vulgare). Posledni kulturni plodinou, ktera byla
zdokumentovana Vv Ostravé (na zastavce Poruba
Viesinska), je ostropestfec mariansky (Silybum marianum).
Tento  pfechodné archeofyt v kolejisti
nejspise uspeésné piebyval diky jeho vysoké toleranci vuci
solim (PySek a kol., 2022 a Chytry a kol., 2018).

zavleceny

V kolejisti byly také nalézany plevele typické pro pole, jako
je napt. preslicka rolni (Equisetum arvense), jezatka kufi
noha (Echinochloa crus-galli), pyr plazivy (Elymus repens)
a mnoho dalSich druht.

V tramvajovém kolejisti bylo nalezeno i nékolik hmyzich
Sktidcd. Jednalo se napf. o msici makovou (Aphis fabae,
Scopoli 1763), ktera Skodila zejména na merliku bilém
(Chenopodium album). Ten patii letni, tedy
sekundarni, hostitele tohoto polokiidlého hmyzu. Msice
makova dale v letnim obdobi saje rostlinné $tavy na mnoha
druzich plevell, zahradnich i polnich plodinach, dfevinach
atd. (celkem na 1158 taxonech). Druhym nalezenym
Sktidcem byla zdobnatka lipova (Eucallipterus tiliae, L.
1758). Tato plostice je monocyklicka. Skodi tedy pouze na
jednom rodu rostlin, kterym je lipa (Tilia sp.).

mezi

Co se tyCe nalezenych patogent, jednalo se o svrastélku
javorovou, kterd je taktéz znama pod védeckymi nazvy
Rhytisma acerinum pro teleomorfu a Melasmia acerina pro
anamorfu. Tento patogen na javorech (Acer spp.) zptsobuje
chorobu zvanou ¢erna skvrnitost listil javoru. Nalézana byla
hlavné na javoru mléci, ktery byl nejCastéjsi dfevinou
tramvajového kolejiste (Palovcikova, 2023).
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Abstract

Tram tracks represent a specific urban ecosystem that often
goes unnoticed, yet it harbors a surprisingly rich diversity
of plant species. Not only common ruderal plants, but also
representatives of agricultural and garden crops can
establish themselves here. These areas thus become
unexpected refuges for various species that we would
otherwise expect to find more commonly in fields or
gardens.

Since 2020, a floristic study of tram tracks has been ongoing
as part of bachelor’s, then master’s, and now doctoral
theses. The goal is to gain a better understanding of urban
ecosystems, the issues surrounding the planting/seeding of
plants in the tracks, the spread of invasive species etc. So
far, over 250 plant taxa have been documented across a total
of 298 locations (tram stops). For the purposes of this
conference, this abstract highlights species of interest for
agricultural practice.

Tramway tracks are habitats that are nutrient-poor and often
disturbed (Woznica, 2016), so we would not typically
expect to find cultivated crops here. However, some
"runaways" from nearby gardens or shopping bags may still
show up. For example, the tomato (Solanum lycopersicum)
was found at the Lesnicka tram stop in Brno. The plant
reached surprising dimensions and even bore dozens of ripe
fruits. Both cucumber (Cucumis sativus) and watermelon
(Citrullus lanatus) were found in the Brno tram track,
though in both cases, they were just seedlings.

Also worth mentioning is the discovery of black medic
(Medicago lupulina), whose abundance was significant in
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several cities with tram systems, such as Ostrava, Olomouc,
and Plzef. Cereal crops, such as wheat (Triticum aestivum)
and barley (Hordeum vulgare), were also documented. The
last cultivated crop found in Ostrava (at the Poruba
Vtesinska stop) was milk thistle (Silybum marianum). This
temporarily introduced archeophyte likely thrived in the
tram tracks due to its high tolerance to salts (Pysek a kol.,
2022 a Chytry a kol., 2018).

We also found weeds typical of fields, such as field
horsetail (Equisetum arvense), barnyard grass (Echinochloa
crus-galli), couch grass (Elymus repens), and many other
species.

A few insect pests were also found in the tram tracks. For
example, the poppy aphid (Aphis fabae, Scopoli 1763) was
found to damage particularly the white goosefoot
(Chenopodium album). This species is a summer
(secondary) host for this hemipteran insect. The poppy
aphid also feeds on a wide range of weeds, garden and field
crops, trees, etc. (over 1,158 taxa) (Fry¢ and Rychly, 2014).
Another pest discovered was the lime leafhopper
(Eucallipterus tiliae, L. 1758). This bug is monocyclic,
meaning it damages only one genus of plants: lime trees

(Tilia spp.).

Regarding pathogens, we encountered the maple tar spot,
known scientifically as Rhytisma acerinum (teleomorph)
and Melasmia acerina (anamorph). This pathogen causes a
disease called "black tar spot" on maples (Acer spp.),
mainly found on Acer platanoides, which was the most
frequent tree species in the tramway tracks (Palovcikova,
2023).

CHYTRY M., TICHY L., DREVOJAN P., SADLO J. & ZELENY D., 2018: Ellenbergtype indicator values for the Czech flora. — Preslia

90: 83-103.

PALOVCIKOVA, D. 2023. Cerna skvrnitost listii javoru: Rhytisma acerinum (teleom.) - Melasmia acerina (anam.). In: Rostlinolékaisky

portal. MENDELU. Dostupné z:

https://eagri.cz/public/app/srs_pub/fytoportal/public/?k

y=%22c18ccd9che2ba381e37b

810d0c9c8765%22#rlp|so|skudci|detail:c18ccd9cbe2ba3 81e37b810d0c9c8765|popis

PYSEK P., SADLO J., CHRTEK J. JR., CHYTRY M., KAPLAN Z., PERGL J., POKORNA A., AXMANOVA I, CUDA J.,
DOLEZAL J., DREVOJAN P., HEIDA M., KOCAR P., KORTZ A., LOSOSOVA Z., LUSTYK P., SKALOVA H., STAJEROVA K.,
VECERA M., VITKOVA M., WILD J. & DANIHELKA J. 2022 Catalogue of alien plants of the Czech Republic (3rd edition): species
richness, status, distributions, habitats, regional invasion levels, introduction pathways and impacts. — Preslia 94: 447-577.

WOZNICA, Paulina, Andrzej URBISZ, Izabella FRANIEL a Alina URBISZ. 2016. Tram tracks as specific anthropogenic habitats for
the growth of plants. PeerJ. Uniwersity of Silesia, Katowice, Poland. Dostupné z: doi: 10.7287/PEERJ.PREPRINTS.2606V1
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Vyznam vegetace opusténych Zeleznicnich trati pro

ekosystémy

The importance of abandoned railway vegetation for ecosystems

Dora Sobotkoval

1 Mendelova univerzita v Brng&, Ustav biologie rostlin, Zemédélska 1665/1, 613 00 Brno, xsobot10@mendelu.cz

Abstrakt

V zemédélské krajiné dochdzi ke ztratam nebo
pfeménam pfirozenych stanovist, a mnoho druht
rostlin a zivoc¢icht je proto nuceno hledat jina Gtociste.
Nevyuzivané Zelezniéni traté mohou poskytovat tento
chybgjici prostor. Co vic, neudrzovana kolejisté i
blizké okoli umoziiuji volnou sukcesi vegetace, ¢ehoz
vyuzivaji zivocichové véetné opylovact, pro které jsou
rostliny zdrojem potravy, ukrytem a mistem pro
rozmnozovani. Tato prace je veénovana vyzkumu
vegetace na opusténé zelezni¢ni trati v Polné a
moznym vliviim vegetace na opuSténé zeleznice na
okoli. Ke sbéru dat byla vyuzita metoda
fytocenologickych snimkl. Na vybraném tGzemi byly
vybrany tfi lokality, pfi¢emz na kazdé byl proveden
botanicky vyzkum na jafe, v 1été¢ a na podzim. Data
byla zpracovana metodami segmentové analyzy DCA
(Detrended Correspondence Analysis), a poté byla
zpracovana kanonickou korespondenéni analyzou
CCA (Canonical Correspondence Analysis). Nalezené
druhy byly poté porovnany v radmci tfech kritérii:
biologicka relevance, schopnosti poskytovat nektar a
pyl a sifeni semen. Celkové bylo na vSech lokalitach
nalezeno 53 druhu rostlin. Druhy, které dosahly
nejvy$§i  pokryvnosti, byly: ovsik  vyvySeny
(Arrhenatherum elatius), psine¢ek obecny (Agrostis
capillaris), jahodnik obecny (Fragaria vesca),
ostruzinik (Rubus spp.) a jitrocel kopinaty (Plantago
lanceolata).

Literatura

Abstract

In agricultural landscapes, natural habitats are being
lost or transformed, forcing many plant and animal
species to seek other refuges. Disused railway lines can
provide this missing space. What's more, unmaintained
tracks and their surroundings allow for free vegetation
succession, which is used by animals, including
pollinators, for whom plants are a source of food,
shelter, and a place to reproduce. This work is devoted
to researching vegetation on an abandoned railway line
in Polna and the possible effects of vegetation on
abandoned railways on the surrounding area. The
phytosociological relevé method was used to collect
data. Three locations were selected in the chosen area,
and botanical research was carried out at each location
in spring, summer, and fall. The data were processed
using detrended correspondence analysis (DCA)
methods and then processed using canonical
correspondence analysis (CCA). The species found
were then compared according to three criteria:
biological relevance, ability to provide nectar and
pollen, and seed dispersal. A total of 53 plant species
were found at all sites. The species with the highest
coverage were: tall oatgrass (Arrhenatherum elatius),
common bentgrass (Agrostis capillaris), wild
strawberry (Fragaria vesca), blackberry (Rubus spp.),
and ribwort plantain (Plantago lanceolata).

SOBOTKOVA, Dora. Vyznam vegetace opusténych Zelezni¢nich trati pro ekosystémy. Brno, 2025. Bakalai'ska préce.

Mendelova univerzita, Agronomicka fakulta, Ustav biologie rostlin. Vedouci prace Ing. Jan Winkler, Ph.D.
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Nové odriudy jabloné 'Lyra’, ‘Camelot’ a Ellipso® jako
budoucnost ekologického ovocnarstvi

New apple varieties 'Lyra’, ‘Camelot’ and Ellipso® as the future of organic

production

Véra Forejtoval

1 Ustav experimentalni botaniky AV CR, v.v.i.,, Stanice §lecht&ni jablong na rezistenci k chorobam, Rozvojova 313, 165 00 Praha 6,

forejtova@ueb.cas.cz

Abstrakt

Slechténi jabloné se v poslednich letech vénuje fada tymi
z vyzkumné i aplikacni sféry. Rostouci konkurence na trhu
proto klade stale vyss$i naroky na kvalitu novych odrid a
znesnadiiuje jejich uplatnéni v praxi. O uspéchu rozhoduje
nejen kvalita ploda (atraktivni vzhled, vyrovnana az sladka
chut’, vysoka pevnost, kiehkost ¢i dlouha skladovatelnost),
ale také odolnost k chorobam, péstitelské pozadavky, uréita
odliSnost odridy a rovnéz originalni marketing. Stanice
Slechténi jabloné na k chorobam Ustavu
experimentalni botaniky AV CR (UEB) ve spolupraci
s obchodnimi partnery nedavno uvedla na trh tfi nové stolni
odridy — 'Lyra’, 'Camelot' a 'UEB 47021' (Ellipso®).
Vyznacuji se vysokou kvalitou plodu aodolnosti vaci

rezistenci

zavaznym chorobam, coz umozihuje jejich vyuziti
Vv integrované, a predev§im ekologické produkci. Odrudy

jsou pravné chranény VEU abudou pfihlaseny
k odridovym pravim v Moldavsku, Srbsku a na Ukrajing.

'Lyra’ (Slechtitelské oznaceni 'UEB 5060/1") zraje pfiblizné
V poloving zai{. StromKy maji bujnéjsi, avSak vyrovnany
rust, jsou odolné vaci strupovitosti (Venturia inaequalis),
padli (Podosphaera leucotricha) ispale ruzovitych
(Erwinia amylovora) a vyznacuji se vysokou, pravidelnou
plodnosti bez nutnosti probirky. Plody maji svétle zluté
zbarveni, nékdy s oranzovym lickem, a vynikaji pevnosti,
kiehkosti ivyrovnanou, velmi dobrou chuti. V fizené
atmosféfe je 1ze skladovat az do ¢ervence. Vysokou kvalitu
odrady potvrdily mj. degustace jablek ve VSUO
Holovousy, kde '‘Lyra’ obsadila vkvétnu 2023 druhé,
vkvétnu 2024 treti avlednu 2025 druhé misto
v konkurenci nékolika desitek odradd a novoslechténi.
V soudasnosti se odriida uvadi na trh v CR, Némecku
a Rakousku.

‘Camelot’ (Slechtitelské oznaceni 'UEB 4536/1") je
rezistentni ke strupovitosti, odolny vici spale rizovitych a

tolerantni k padli. Stfedné velké kulovité plody dozravaji
ptiblizné na zacatku fijna. Jsou dvoubarevné — Cervené
licko prekryva zluty zaklad. Duznina je pevna, kiehka,
§tavnatd a jemnd, s aromatickou, mirn¢ navinulou chuti.
Odriida 'Camelot' obsadila tieti misto v degustaci VSUO
v lednu 2025. Doposud byla uvedena na trh v CR.

'UEB 47021' (Slechtitelské oznaceni 'UEB 4702/1") je
prodavana pod obchodni znackou Ellipso® ve spolupraci
s némeckou spole¢nosti Artevos. Stromky maji slabsi rtst a
ptirozené¢ kompaktni, velmi dobfe vétvenou korunu.
Odrida je wvysoce rezistentni ke strupovitosti a spale
ruzovitych a je tolerantni k padli. Plodi pravidelné, lehka
probirka vSak podpoii velikost plodd. Plody dozravaji
Vv druhé poloving zafi. Jsou mensi, plose kulovité, s tmave
Cervenym krycim zbarvenim. DuZznina je pevna, velmi
kiehka a Stavnatd, slehce navinulou, pln€¢ aromatickou
chuti. V degustaci VSUO v kvétnu 2023 obsadila odriida
Ellipso® &tvrté misto. Stromky se za¢inaji prodavat v CR a
Némecku.

Nové odrady UEB maji diky vlastnostem poptavanym
pestiteli a spotiebiteli a zké spolupraci s obchodnimi
partnery potencial prosadit se v sou¢asném ekologickém
ovocnarstvi i domacich zahradach. Jejich péstovani prispéje
ke snizeni zatéze Zivotniho prostfedi, ochrané zdravi
spotiebitelil a zvySeni konkurenceschopnosti a rentability
ovocnafstvi.

Ptispévek vznikl v ramci projektu QK21010390 (Moderni
Slechténi s vyuzitim molekularné genetickych metod pro
zrychleni a zefektivnéni selekce a praktického uplatnéni
novych odrid jabloné s vysokou odolnosti k vyznamnym
hospodaiskym chorobam) podporeného Ministerstvem
zemédelstvi CR.
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Abstract

In recent years, apple breeding has been pursued by
numerous teams from both academic and commercial
sectors. The growing competition on the market places
increasingly high demands on the quality of new varieties
and makes their introduction more challenging. Success
depends not only on fruit quality (attractive appearance,
balanced to sweet taste, high firmness, crispness, good
storability), but also on disease resistance, cultivation
requirements, the distinctiveness of the variety, and original
marketing. In cooperation with commercial partners, the
Station of Apple Breeding for Disease Resistance of the
Institute of Experimental Botany (IEB) has recently
introduced three new dessert apple varieties — ‘Lyra,
‘Camelot’, and 'UEB 47021' (Ellipso®). These varieties
combine high fruit quality with resistance to serious
diseases, making them suitable for cultivation under
integrated and especially organic production systems. All
three varieties are legally protected in the EU and will be
applied for plant variety rights in Moldova, Serbia, and
Ukraine.

‘Lyra’ (breeder‘s reference 'UEB 5060/1") ripens in mid-
September. The trees show rather vigorous but balanced
growth, and are resistant to apple scab (Venturia inaequalis)
and fire blight (Erwinia amylovora) and tolerant to powdery
mildew (Podosphaera leucotricha). They also bear
abundant, regular crops without the need for thinning. The
fruits are light yellow, sometimes with an orange blush, and
stand out for their firmness, crispness, and well-balanced,
very good flavour. Under controlled atmosphere conditions,
they can be stored until July. Their quality was confirmed
in tastings organized by the Research and Breeding Institute

Literatura:
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of Pomology Holovousy (Czech Republic), where 'Lyra’
placed second in May 2023, third in May 2024, and second
in January 2025 out of several dozen varieties. Currently,
the variety is being marketed in the Czech Republic,
Germany, and Austria.

'‘Camelot’ (breeder*s reference 'UEB 4536/1") is resistant to
apple scab and fire blight and tolerant to powdery mildew.
Its medium-sized, globose fruits ripen at the beginning of
October. They are bicolored, with a red blush over a yellow
ground colour. The flesh is firm, crisp, juicy, and fine-
textured, with an aromatic, slightly tart flavour. In the
January 2025 tasting, '‘Camelot' placed third. It has been
introduced to the market in the Czech Republic.

'UEB 47021 (breeder‘s reference 'UEB 4702/1") is
marketed under the trademark Ellipso® in cooperation with
the company Artevos, Germany. The trees have weaker
growth and naturally compact crowns with very good
branching. The variety is highly resistant to scab and fire
blight and it is tolerant to powdery mildew. Crops are
regular, but light thinning will enhance the fruit size. Fruits
ripen in the second half of September; they are smaller,
obloid, with dark red overcolour. The flesh is firm, very
crisp, juicy, with a slightly tart and fully aromatic flavour.
Ellipso® placed fourth in the May 2023 tasting. The variety
is now being introduced to the market in the Czech
Republic and Germany.

The new IEB varieties, thanks to their traits that appeal to
growers and consumers and close cooperation of IEB with
commercial partners, have the potential to succeed both in
today’s organic fruit production and home gardens.
Growing them will help decrease the environmental burden,
protect consumer health, and enhance the competitiveness
of fruit growing.

Agroscope Widenswill, 2025. Vysledky testovani odolnosti vybranych odrid jablon€¢ a hrusné ke spale rGzovitych,

nepublikovano

Stanice $lechténi jabloné na rezistenci k chorobam, Ustav experimentalni botaniky AV CR, v.v.i., 2025. Stolni odrtdy pro
produkéni sady i domaci zahrady. Dostupné z: https://applebreeding.ueb.cas.cz/cz/stolni-odrudy/

Vyzkumny a §lechtitelsky ustav ovocnaisky Holovousy, 2024. Vysledky degustace jablek konané ve VSUO v Holovousich
dne 25. 5. 2023. Dostupné z: https://www.vsuo.cz/images/aktuality/2023Celkov_degustace.pdf

Vyzkumny a §lechtitelsky ustav ovocnaisky Holovousy, 2024. Vysledky degustace jablek konané ve VSUO v Holovousich

dne 22. 5. 2024. Dostupné z: https://www.zahradkari.cz/odborne/soubor/vysledky degustace jaro_vsuo_2024.pdf

Vyzkumny a $lechtitelsky ustav ovocnatsky Holovousy, 2024. Vysledky degustace jablek konané ve VSUO v Holovousich

dne 8. 1. 2025. Dostupné z: https://www.vsuo.cz/images/aktuality/Vsledky degustace jablek VUOQO 812025.pdf
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Detekce variability DNA u rostlin vystavenych
extrémnim klimatickym podminkam

Detection of DNA variability in plants exposed to extreme climatic conditions

atalie JaroSova*<, Pavel Hanace
Natilie J 12 pavel H K?

! Agrotest fyto, s.r.0., Havlickova 2787/121, 767 01, jarosova@vukrom.cz
2Mendelova univerzita v Brng, Ustav biologie rostlin, Zemédélska 1665/1, 613 00 Brno

Abstrakt

Geneticka adaptabilita rostlin je klicova pro jejich preziti v
extrémnich podminkach, jako jsou sucho a stres vysokou
teplotou. Studium genetické variability umoziuje identifikovat
mechanismy, které rostliny vyuzivaji k adaptaci, coZ je zasadni
pro udrzitelné zemédé@lstvi a ochranu biodiverzity.
Molekularni metody, jako PCR a sekvenovani DNA, jsou v
praxi Siroce vyuzivany pro detekci genetickych markerd,
analyzu variability a vyzkum adaptivnich vlastnosti. Tyto
techniky pomadhaji vyvijet odoln&jsi odrady, sledovat
genetickou diverzitu populaci a pfispivaji k lepSimu
porozuméni jejich odolnosti viici stresovym faktorim.

Cilem této prace bylo identifikovat a analyzovat genetickou
variabilitu u rostlin druhu  Gunniopsis macrophylla,
vystavenych extrémnim klimatickym podminkam. Gunniopsis
je australsky rod sukulentnich rostlin, pfirozen¢ adaptovany na
extrémni suché podminky vnitrozemi Australie. Pro zjisténi
variability byly pouzity molekularni metody zalozené na
izolaci DNA, amplifikaci ribozomalni DNA chloroplasti
pomoci PCR, elektroforéze a nésledném sekvenovani.
Vysledky  ukdzaly pfitomnost variability
v analyzovanych vzorcich, coZ naznacuje adaptivni potencial
druhu v odpovédi na stresové podminky.

vyznamné

Statistické vyhodnoceni potvrdilo vyznamnost ziskanych
rozdild, které byly porovnany s dostupnymi literarnimi zdroji
o genetické variabilit¢ v rostlindich odolnych vici stresu.
Pouzitd metodika by mohla byt aplikovana také pii ochrané
dalsich genetickych zdroji rostlin, nebo pifi zkoumani
evoluénich mechanismi adaptace na sucho a extrémni
podminky.

Tato prace piispiva k lepSimu pochopeni genetické struktury a
evoludni historie v ramci ¢eledi Aizoaceae, zejména u zastupcti
z extrémnich stanovist, a pfedstavuje zaklad pro budouci
vyzkum zaméfeny na genomovou diverzitu, biogeografii a
adaptivni evoluci sukulentnich rostlin.

Prispévek vznikl za podpory Ministerstva zeme&dé&lstvi,
institucionalni podpora MZE-RO1123.

Abstract

Genetic adaptability of plants is crucial for their survival under
extreme conditions such as drought and heat stress. The study
of genetic variability enables the identification of mechanisms
that plants use for adaptation, which is essential for sustainable
agriculture and biodiversity conservation. Molecular methods,
such as PCR and DNA sequencing, are widely used in practice
to detect genetic markers, analyze variability, and study
adaptive traits. These techniques help develop more resilient
cultivars, monitor genetic diversity within populations, and
contribute to a better understanding of their resistance to stress
factors.

The aim of this study was to identify and analyze genetic
variability in plants of the species Gunniopsis macrophylla
exposed to extreme climatic conditions. Gunniopsis is an
Australian genus of succulent plants naturally adapted to the
extremely arid conditions of inland Australia. To assess
variability, molecular methods were used, including DNA
isolation, amplification of chloroplast ribosomal DNA using
PCR, electrophoresis, and subsequent sequencing. The results
revealed significant variability in the analyzed samples,
indicating the adaptive potential of the species in response to
stress conditions.

Statistical evaluation confirmed the significance of the
observed differences, which were compared with available
literature data on genetic variability in stress-resistant plants.
The applied methodology could also be used for the
conservation of other plant genetic resources or for studying
evolutionary mechanisms of adaptation to drought and extreme
environments.

This work contributes to a better understanding of the genetic
structure and evolutionary history within the family Aizoaceae,
particularly among species from extreme habitats, and
provides a basis for future research focused on genomic
diversity, biogeography, and adaptive evolution of succulent
plants.
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Pocitani chromozomii rostlin v interfaznich jadrech

Counting plant chromosomes in interphase nuclei

Anezka Kovacikoval

1 Masarykova univerzita, Ustav botaniky a zoologie PtF, Kotlaiska 267/2, 611 37 Brno, anezka.kovacikova42@gmail.com

Abstrakt

Chromozomy eukaryot jsou nositeli genetické informace a
jejich pocet i struktura ovliviiuji miru rekombinace a
adaptabilitu organismu. U rostlin se chromozomy tradi¢né
pocitaji pomoci mikroskopu z mitotickych metafazi, kdy,
jsou chromozomy kondenzované a viditelné, coz vyzaduje
délivé pletivo. Ziskani metafazi vSak muiZze byt Casové
naro¢né a Casto i devastujici, coz mtize byt problematické
zejména u ohrozenych druht.

Cilem této bakalaiské prace je vyvinout metodu pocitani
chromozomu zalozenou na mikroskopii interfaznich jader,
kde se vizualizuji centromery jako jednotlivé body
odpovidajici chromozomtim. Diky nedavnému pokroku ve
vyvoji univerzalnich protilatek proti kinetochorovym
(centromerickym) proteinim (CENH3, KNL1) ! Ize tuto
metodu aplikovat na Siroké spektrum rostlinnych druhdg.
Metoda nevyzaduje délivé pletivo ani synchronizaci bun¢k
a umoziuje analyzu velkého mnozstvi jader napt. z malého
kousku listu. Pocitani lze navic ¢astecné automatizovat
pomoci softwaru pro analyzu obrazu (napf. Imagel).

Tato prace byla podpotena Grantovou Agenturou Ceské
republiky, grant ¢. 24-11400S.

Literatura:

Abstract

Eukaryotic chromosomes carry genetic information. Their
number and structure influence the rate of recombination
and adaptability of organisms. In plants, chromosomes are
traditionally counted using a microscope from mitotic
metaphase figures, when chromosomes are condensed and
visible, but this requires the use of meristems. Obtaining
metaphases can be time- consumingand is often destructive.
This is problematic especially in endangered species.

The aim of this thesis is to develop a method for counting
chromosomes based on interphase nucleus microscopy,
where centromeres are visualized as individual points
corresponding to chromosomes. Thanks to recent advances
in the development of universal antibodies against
kinetochore (centromeric) proteins (CENH3, KNL1) 1, this
method can be applied to a wide range of plant species.
The method does not require dividing tissue or cell
synchronization and allows the analysis of a large number
of nuclei, e.g., from a small piece of leaf. In addition,
counting can be partially automated using image analysis
software (e.g., ImageJ).

IOLIVEIRA L., NEUMANN P., MATA-SUCRE Y., KUO Y.-T., MARQUES A., SCHUBERT V., MACAS J. (2024)
KNL1 and NDC80 represent new universal markers for the detection of centromeres in plants. Chromosome research: an
international journal on the molecular, supramolecular and evolutionary aspects of chromosome biology 3(1): 3, DOI:

10.1007/s10577-024-09747-x
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De novo regenerace konopi setého (Cannabis sativa) z
riznych rostlinnych explantati a srovnani vlivu

odliSnych fytohormonii na proces regenerace.

De novo regeneration of hemp (Cannabis sativa) from various plant explants and
comparison of the effect of different phytohormones on the process of

regeneration.

Martin Krejéit

1 Agritec Plant Research s.r.o., Zemé&d&lska 16, 78701 Sumperk, krejci@argritec.cz

Abstrakt

Biotechnologické postupy zalozené na agrobakterialni
transformaci predstavuji efektivni alternativu ke konvenénimu
$lechténi rostlin. Ve spojeni s rostlinnymi in vitro tkanovymi
kulturami je transformace uCinnym nastrojem genetické
modifikace agronomicky vyznamnych plodin. Lze ji vyuZit pro
zlepSovani mnoha stavajicich vlastnosti rostlin, jako jsou
naptiklad vynos a rezistence na biotické a abiotické faktory, ale
muze byt vyuzita také pro vnaseni vlastnosti pro danou rostlinu
¢i genotyp zcela novych. Optimalizace procesu in vitro
regenerace je nezbytnym piedpokladem pro efektivni
transformacni postupy. Obecné je tato regenerace zavisla na
plodiné a genotypu. U konopi setého (Cannabis sativa L.) je in
vitro regenerace ovlivnéna nejen genotypem, ale i vysokym
stupném heterogenity rostlin a semen. V in vitro podminkach
se u semen projevuje nizka kli¢ivost a pfitomnost endofytnich
mikroorganismit a hub, které snizuji potencidl vyuziti
agrobakterialni transformace u této plodiny.

Cilem mé prace je optimalizace postupu pro de novo
regeneraci konopi setého, ktery by mohl byt pozdéji rutinné
vyuzivan pfi transformacich. V soucasnosti pfi optimalizaci
vychazim Z postupt uvedenych v autorskych pracich
Lata a kol. (2009) a Bennur a kol. (2025) a dale testuji
schopnost novych syntetickych analogti a derivatt cytokinind
(thidiazuron, meta-topolin, BAP9THP), anti-auxinu (PEO-
IAA) a regulatoru cytokininové aktivity (INCYDE) indukovat
de novo regeneraci z riznych typl explantatii.

Literatura:

Abstract

Biotechnology  protocols  based on  agrobacterial
transformation represent an effective alternative to
conventional plant breeding. In combination with plant in vitro
tissue cultures, transformation is a powerful tool for genetic
modification of agronomically important crops. It can be used
to improve many plant traits, such as yield and resistance to
biotic and abiotic stress, but it can be also used to introduce
traits, which are completely new for a given genotype.
Optimization of the regeneration process is a crucial step for
efficient transformation procedures. In general, in vitro plant
regeneration is crop and genotype dependent. In hemp
(Cannabis sativa L.), in vitro regeneration is influenced not
only by genotype but also by a high degree of plant and seed
heterogeneity. Under in vitro conditions, seeds show low
germination and the presence of endophytic microorganisms
and fungi, which both reduce the potential of agrobacterial
transformation in hemp.

The aim of my work is to optimize the procedure for de novo
regeneration of Cannabis sativa, which could later be routinely
used in transformation procedures. Currently, | am using the
procedures described by Lata et al. (2009) and Bennur et al.
(2025) as my guidelines for this optimization. | am also testing
the ability of new synthetic cytokinin derivatives (thidiazuron,
meta- topolin, BAP9THP), anti-auxin (PEO-1AA) and inhibitor
of cytokinin degradation (INCYDE) to induce de novo
regeneration from various plant explants.

Lata H., Chandra S., Khan I., EISohly M. (2009): Thidiazuron-induced high-frequency directshoot organogenesis of
Cannabis sativa L.. Invitro Cell.Dev.Biol.-Plant 45, 12-19; https://doi.org/10.1007/s11627-008-9167-5

Bennur P. L., O'Brien M., Fernando C. S., Doblin M. S. (2025): Genotype-independent de novo regeneration protocol in
Cannabis sativa L. through direct organogenesis from cotyledonary nodes. Plant methods; https://doi.org/10.21203/rs.3.rs-

7237557/v1
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Vyskyt fyzikalni dormance semen v ramci Kolekce

genetickych zdroji cizrny

Incidence of physical seed dormancy within the chickpea genetic resource

collection

Veronika Sedlakova’

1 Agritec Plant Research, s.r.0., Oddéleni luskovin a technickych plodin, Zemédglska 2520/16, 787 01 Sumperk, sedlakova@agritec.cz

Abstrakt

Fyzikalni dormance semen z Celedi Fabaceae byla v
pribéhu  domestikaéniho procesu pozménéna a
vysledkem tohoto procesu jsou nedormantni semena
kulturnich plodin s osemenim propustnym pro vodu,
které zajist'uje uniformni vykli¢eni. Oproti tomu semena
jejich planych predkt zlstavaji dormantni a fyzikalni
dormance semen je dana predev§im chemickym slozenim
a tloust’kou osemeni. Cizrna berani (Cicer arietinum L.)
patfi mezi jednu z nejvyznamnéjSich luskovin. Existuji
dva zéakladni kulturni typy cizrny, kabuli a desi. Semena
typu desi jsou velmi podobna sementim planého piedka
Cicer reticulatum Ladiz. a maji siln&j$i vrstvu osemeni,
kterd souvisi s nizsi propustnosti pro vodu, a proto je u
tohoto typu mozné pozorovat c¢asteénou fyzikalni
dormanci. Pfi testovani kli¢ivosti semen cizrny vyklicila
kulturni cizrna typu kabuli béhem 24 h, zatimco plana
cizrna dosahla 100% kli¢ivosti po 20 dnech pozorovani.

V ramci kolekce genetickych zdroji cizrny bylo pfi
péstovani pozorovano mirné opozdéni kliceni, respektive
vzchéazeni polozek genetickych zdroji cizry typu desi,
tedy t&ch s barevné&j§imi semeny, které maji nepravidelny
tvar se zahyby, které tvoii bariéru pro rychly piijem vody
palisddovymi vrstvami osemeni. Oproti tomu bylo u
cizrny typu kabuli se semeny s hladkym a svétlym
osemenim pozorovano uniformnéjsi a rychlejsi kliceni,
respektive vzchazeni.

Literatura:

Abstract

The physical dormancy of seeds from the Fabaceae
family was modified during the domestication process,
resulting in non-dormant seeds of cultivated crops with
water-permeable seed coats, which ensure uniform
germination. In contrast, the seeds of their wild ancestors
remain dormant, and the physical dormancy of seeds is
determined primarily by the chemical composition and
thickness of the seed coat. Chickpea (Cicer arietinum L.)
is one of the most important legumes. There are two types
of cultivated chickpea, kabuli and desi. Desi seeds are
very similar to the seeds of the wild ancestor Cicer
reticulatum Ladiz. and have a thicker seed coat, which is
associated with lower water permeability, and therefore
partial physical dormancy can be observed in this type.
Germination testing of chickpea seeds showed that
cultivated kabuli chickpea germinated within 24 h, while
wild chickpea reached 100 % germination after 20 days
of observation. Within the chickpea genetic resource
collection, a slight delay in germination or more precisely
emergence was observed during cultivation of the desi
chickpea genetic resource items, i.e. those with more
colourful seeds that have an irregular shape with folds
that form a barrier to rapid water uptake by the palisade
layers of the seed coat. In contrast, more uniform and
faster germination or emergence was observed in the
kabuli chickpea with seeds with smooth and light seed
coats.

BASKIN, M. Jerry; BASKIN, C. Carol; LI, Xiaojie. 2000. Taxonomy, anatomy and evolution of physical dormancy in
seeds. Plant Species Biology. doi.org/10.1046/j.1442-1984.2000.00034.x
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Hodnoceni odolnosti  jetele luc¢niho  (Trifolium

pratense L.) vii¢i patogentim rodu Fusarium

Evaluation of red clover (Trifolium pratense L.) resistance to Fusarium

rathogens

Jana Stavenikoval, Magdaléna Dybova?, Antonin Drda’, Old¥ich Trnény!

1Zemedglsky vyzkum, spol. s r.0. Troubsko, Zahradni 400/1, Troubsko, 66441, Stavenikova@vupt.cz

Abstrakt

Druhou nejvyznamnéj$i leguminozni picninou z hlediska
produkéni plochy na svété je jetel luéni (Trifolium
pratense L.), ktery se spolu se svymi velmi dobrymi
krmivaiskymi  parametry stdva nepostradatelnym
zdrojem obzivy pro skot a dalsi domaci zvifata. Jeho rst
a vyvoj je ohrozovan mnoha vnéjSimi vlivy, jednim
z nejvyznamnéjsich je pisobeni houbovych patogent z
rodu Fusarium sp. Tyto patogeny zpusobuji mykozy
kotene a kofenového kréku, které vedou k vyznamnému
oslabeni a k predcasnému thynu rostlin. Nejvhodnéjsi
cestou, jak se napadeni vyvarovat, je vyslechténi jetele
luéniho, ktery bude odolngjsi ¢i Uplné rezistentni
k tomuto patogenu. V na$em projektu jsme se zaméfili na
hodnoceni odolnosti tfi vybranych druht tohoto
houbového onemocnéni, konkrétné Fusarium
avenaceum, Fusarium oxysporum a Fusarium poae.
Témito vlaknitymi houbami byly inokulovany tfidenni
semenacky jetele luc¢niho, které byly nasledné péstovany
vin vitro podminkach. Hodnocenim pfiiznaki po 5
tydnech ristu od inokulace jsme zjistili, které rostliny
byly k patogenim odolné a které nachylné. Rostliny,
ktery byly vyhodnoceny jako odolné, budou dale slouzit
jako rostlinny material v Slechtitelském programu pro
tvorbu novych rezistentnich odrid. K analyze genetické
podstaty projevi odolnosti budou u odolnych rostlin a
jejich potomkl vyuzity sekvenacni analyzy, vcetné
genotypizace celého genomu a transkriptomického
popisu RNA-seq. Piedpoklada se, Zze spolu s
celogenomovou asociaéni studii (GWAS) fenotypovych
dat ziskané vysledky odhali geneticky mechanismus
odolnosti a identifikuji kandidatni geny spojené
s odolnosti jetele lu¢niho.

Abstract

Red clover (Trifolium pratense L.) is the second most
important forage legume worldwide in terms of
cultivation area. Owing to its excellent nutritional
properties, it represents an indispensable source of feed
for cattle and other livestock. However, its growth and
development are threatened by numerous external
factors, among which the most significant are fungal
pathogens of the Fusarium genus. These pathogens cause
root and crown rot, leading to substantial plant
weakening and premature death. The most effective way
to prevent infection is to breed red clover varieties that
are more tolerant or fully resistant to these pathogens. In
our study, we focused on evaluating the resistance of red
clover to three selected Fusarium species: Fusarium
avenaceum, Fusarium oxysporum, and Fusarium poae.
Three-day-old seedlings of red clover were inoculated
with these filamentous fungi and subsequently cultivated
under in vitro conditions. After five weeks of growth
post-inoculation, plants were evaluated for disease
symptoms to identify resistant and susceptible
individuals. Plants classified as resistant will be used as
breeding material for the development of new resistant
cultivars. To analyze the genetic basis of resistance,
sequencing  analyses, including  whole-genome
genotyping and transcriptomic profiling (RNA-seq), will
be performed on resistant plants and their progeny.
Combined with a genome-wide association study
(GWAS) of phenotypic data, these results are expected to
reveal the genetic mechanisms underlying resistance and
identify candidate genes associated with Fusarium
resistance in red clover.
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Mezinarodni projekt Carbon Farming CE — tFi roky

zkusSenosti

International Project Carbon Farming CE — Three years of experience

Jakub Prudil' 2, Lucie Sedova’, Stépan Krejéi' 3, Antonin Drda* 2

1 Zeme&delsky vyzkum, spol. s T. 0., Zahradni 400/1, 664 41 Troubsko

2Mendelova univerzita v Brmé, Zemédélska 1665/1, 613 00 Brno

3 Masarykova univerzita, Kotlarska 267/2, 611 37 Brno
Abstrakt

Evropské zemeédélstvi stoji pfed zasadni proménou,
jejimz cilem je zajistit dlouhodobou produkéni schopnost
pudy a zaroven piispét ke zmirnéni klimatickych zmén.
Jednou z cest, ktera tuto vyzvu propojuje s praktickym
hospodatenim, je koncept uhlikového zemédélstvi. Ten
principu ukladani uhliku do pady
prostfednictvim cilenych agronomickych opatieni a
usiluje o zlepSeni jeji kvality i stability zemédé€lské
produkce. Mezinarodni projekt Carbon Farming CE,
zahajeny v roce 2023 v ramci programu Interreg Central

stavi na

Europe, sdruzuje partnery z deviti zemi sttedni Evropy a
usiluje o vytvoreni uceleného ramce pro zavedeni
uhlikového zemédélstvi do bézné praxe.

V pribéhu tii let projekt testoval Sest klicovych technik
uhlikového hospodaieni — od aplikace organickych
hnojiv, pfes diverzifikaci osevnich sledii a péstovani
meziplodin, az po agrolesnictvi, omezeni intenzivniho
zpracovani pudy a vapnéni. Cesky tym (Zemédélsky
vyzkum, spol. sr.0.) realizoval pokusy v lokalitach
Blatnice, Mélcany, Brat¢ice a Troubsko, kde byly
ov&fovany razné pristupy, napiiklad povrchova aplikace
kompostu, podsevy Sirokofadkovych plodin nebo
pfemistovani poskliziiovych zbytki. Prvni vysledky
ukazuji, Ze i relativné jednoduché zdsahy mohou vyrazné
zvysit obsah organického uhliku v ptudé, zlepsit pomér
huminovych a fulvokyselin, snizit vypar vody a posilit
retenci 1 stabilitu pudni struktury. Kombinace
minimalizace zpracovani pidy s vyuzitim meziplodin se
navic ukézala jako ucinny zpisob, jak zvysit odolnost
pud vtéi suchu a erozi.

Soucasti projektu bylo i testovani péti typtd obchodnich
modeld uhlikového zemédélstvi, které propojuji
ekonomickou motivaci s ekologickymi p¥inosy. V Ceské
republice byl testovan model pfenosu znalosti, zalozeny
na obousmérné spolupraci mezi vyzkumniky, poradci a

zemédelei. Tento systém umoziluje prendSet védecké
poznatky do praxe a zaroven zpétné¢ ovéfovat jejich
ucinnost na zaklade realnych dat.

Dulezitym vystupem projektu je také standardizovana
metodika monitoringu sekvestrace uhliku, vyvijena ve
spolupraci s Univerzitou v Boloni. Ta vyuzivd model
ICBM (Introductory Carbon Balance Model) k simulaci
bilance uhliku v pidé pfi riznych zplisobech
hospodafeni. Kalibrace modelu probiha na zakladé
dlouhodobych pokust a vysledky jsou validovany
pomoci bayesovského pfistupu, ktery zohlediuje
nejistoty vstupnich dat.

ZkuSenosti z projektu Carbon Farming CE ukazuji, Ze
prechod k udrzitelnému zemédélstvi neni otazkou jedné
technologie, ale pfredevsim spoluprace — mezi védci,
zeméde€lei, poradci i spotfebiteli. Uhlikové zemédelstvi
se tak stava nejen nastrojem pro ukladani uhliku do pidy,
ale 1 platformou, ktera znovu propojuje krajinu,
hospodafteni a spolecnost.

Vysledek vznikl za podpory programu Interreg
Central Europe, projekt CE0100255 a za podpory
Ministerstva zemédé€lstvi, v rameci institucionalni
podpory MZe-RO1725.
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Abstract

European agriculture is undergoing a fundamental
transformation aimed at maintaining long-term soil
productivity while contributing to climate change
mitigation. One approach that bridges this challenge with
practical farming is carbon farming, which focuses on
sequestering carbon in soils through targeted agronomic
practices, while improving soil quality and the stability
of agricultural production. The international Carbon
Farming CE project, launched in 2023 under the Interreg
Central Europe programme, brings together partners
from nine Central European countries and seeks to
establish a comprehensive framework for integrating
carbon farming into mainstream agricultural practice.

Over three years, the project has tested six key carbon
farming techniques — ranging from the application of
organic fertilizers and crop rotation diversification to
cover cropping, agroforestry, reduced tillage, and liming.
In the Czech Republic, Agricultural Research Ltd.
conducted field trials at Blatnice, M¢l¢any, Bratcice, and
Troubsko, examining approaches such as surface
compost application, undersowing of row crops, and
redistribution of crop residues. Initial results indicate that
even relatively simple interventions can significantly
increase soil organic carbon, improve the ratio of humic
to fulvic acids, reduce water loss, and strengthen both
retention and structural stability of soils. Combining
reduced tillage with cover cropping proved especially

effective in enhancing soil resilience to drought and
erosion.

Konference mladych védcii,
30. 10. 2025

The project also tested five types of carbon farming
business models, linking economic incentives with
environmental benefits. In the Czech Republic, a
knowledge-transfer model was piloted, based on two-
way collaboration between researchers, advisors, and
farmers. This system allows scientific knowledge to be
applied in practice while simultaneously verifying its
effectiveness through real-world data.

Another important output is a standardized methodology
for monitoring carbon sequestration, developed in
cooperation with the University of Bologna. It employs
the Introductory Carbon Balance Model (ICBM) to
simulate soil carbon dynamics under different
management scenarios. The model is calibrated using
long-term field experiments, and results are validated
through a Bayesian approach that accounts for
uncertainties in input data and parameters.

Experiences from the Carbon Farming CE project
demonstrate that the transition to sustainable agriculture
is not driven by a single technology but relies primarily
on collaboration among scientists, farmers, advisors, and
consumers. Carbon farming thus emerges not only as a
tool for storing carbon in soils but also as a platform
reconnecting landscapes, farming practices, and society.

This work was supported by the Interreg Central Europe
programme (project CE0100255) and by the Czech
Ministry of Agriculture within the framework of
institutional support MZe-RO1725.
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Zivinny rezim aluvialnich pad

Nutrient regime of alluvial soils

Lucie Sedova'?

! Zemédelsky vyzkum, spol. s r.0. Troubsko, Odd&leni agrotechniky, Zahradni 1, 664 41 Troubsko, sedova@vupt.cz
2Mendelova univerzita v Brn&, Agronomicka fakulta, Ustav agrochemie, piidoznalstvi, mikrobiologie a vyzZivy rostlin, Zem&dglska 1,

613 00 Brno, Czech Republic
Abstrakt

Diplomova prace ,,Zivinny rezim aluvialnich ptd*“ se
zabyva fyzikalné-chemickymi vlastnostmi fluvizemi ve
dvou rozdilnych ekosystémech — orné pidé v Zabéicich
a luznim lese v Lednici, s cilem porovnat Zivinovy obsah
a kvalitu organické hmoty. Vyzkum probihal v letech
2019-2021 v ramci dlouhodobych pokusi Mendelovy
univerzity v Brné a vyuzival statistickou analyzu
(ANOVA) k vyhodnoceni rozdild mezi ekosystémy.

Aluvidlni pudy, jako jsou fluvizemé, se nachazi na
pomezi mezi suchozemskymi a vodnimi ekosystémy.
Vznikaji a méni se v nivach fek diky periodickému
zaplavovani, které ovliviluje jejich fyzikalni, chemické i
biologické vlastnosti, vytvari specifickou stratifikaci
pudnich horizontt a reguluje dostupnost Zivin, organické
hmoty i obsahu potencialnich kontaminantdi.

Vysledky ukazaly vyrazné rozdily mezi obéma ptidnimi
stanovisti. Fluvizem glejova vyuzivana jako orna puda
vykazovala vy$$i obsah pfistupnych zivin, zejména
fosforu a drasliku, coz je dasledkem dlouhodobého
hnojeni a intenzivniho zemédé€lského vyuzivani. Naopak
lesni pida v luznim ekosysttmu méla nizs$i obsah
dostupnych zivin, avSak vyssi obsah organického uhliku,
humusovych latek a ptiznivejsi pomér C/jil, ktery sveédci
o lepsi strukturnosti a vyssi stabilité pudni organické
hmoty. Orna puda dosahovala poméru hodnot C/jil v
rozmezi 0,02—0,03, coz indikuje degradaci, zatimco lesni
puda vykazovala hodnoty 0,07-0,08 charakteristické pro
ekologicky stabilni piidy. Pomér HK/FK naznacil vyssi
kvalitu humusu v ornych pudach, coz muize byt
dasledkem vstupu Cerstvych organickych zbytkd,
zatimco v lesnich pidach prevazuji stabilngjsi huminové
latky.

Analyza rizikovych prvkd prokédzala ptekroceni
preventivnich limit stanovenych vyhlaskou ¢. 153/2016
Sb. u niklu a chromu, pficemz stupeni znecisténi byl

hodnocen jako ,,nepatrny az mirny“. Vyssi koncentrace
rizikovych prvkid byly zaznamenany v lesnich pudach,
coz mize souviset s atmosférickou depozici a pfirozenou
akumulaci v organickém horizontu. Pozorovani rovnéz
potvrdilo vyznamny vliv hospodafeni na chemické
slozeni plid — intenzivni agrotechnické zasahy sice
zvySuji urodnost, ale zaroven snizuji stabilitu ptdni
struktury a podporuji degradaci.

Zavérem lze Tici, ze zpusob hospodafeni ma zasadni vliv
na zivinny rezim i ekologickou stabilitu aluvialnich pud.
U orné pidy se prokazala vyssi produktivita, avSak nizsi
kvalita piidni organické hmoty a zvySené riziko eroze a
degradace. Lesni fluvizem naproti tomu piedstavuje
stabiln€jsi ekosystém s vyss§i retenci uhliku a nizsi
dostupnosti zivin.

Na zakladé¢ vysledki bylo primarné doporuceno
podporovat opatfeni vedouci ke zvySeni obsahu
organické hmoty v ornych ptdach (napf. aplikace
organickych hnojiv, zaoravani poskliziovych zbytki) a
posilovat retenéni schopnost pud v souvislosti s
klimatickymi zménami. Dale zménit agrotechnické
postupy strategii  regenerativniho,
precizniho nebo ekologického zeméd¢lstvi. Zaroven bylo

sméfujici ke

nadale doporuceno provadét monitoring pudnich
vlastnosti, véetné monitoringu obsahu rizikovych prvka
v pudé¢ a aktualizovat patficné metodické navody.
Vysledky prace prinaseji dalezité poznatky pro
udrzitelné hospodatfeni s aluvidlnimi pddami, jejich
ochranu a zachovani ekologickych funkeci téchto cennych
ekosystémd.

Vysledek vznikl z institucionalni podpory MZE-
RO1725.

Diplomova prace byla vypracovana s podporou
projektu MZe NAZV QK21010124 ,,Pidni organicka
hmota — hodnoceni parametr kvality“.
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Abstract

The thesis "Nutrient Regime of Alluvial Soils" focuses
on the physical and chemical properties of fluvisols in
two different ecosystems — arable land in Zabéice and
floodplain forest in Lednice — with the aim of comparing
nutrient content and organic matter quality. The research
was performed between 2019 and 2021 as part of long-
term experiments at Mendel University in Brno and used
statistical analysis (ANOVA) to evaluate the differences
between ecosystems.

Alluvial soils, such as fluvisols, are located on the border
between terrestrial and aquatic ecosystems. They are
formed and changed in river floodplains due to periodic
flooding, which affects their physical, chemical, and
biological properties, creates specific stratification of soil
horizons, and regulates the availability of nutrients,
organic matter, and potential contaminants.

The results showed significant differences between the
two soil habitats. Fluvisols used as arable land showed
higher levels of available nutrients, especially
phosphorus and potassium, as a result of long-term
fertilization and intensive agricultural use. In contrast,
forest soil in the floodplain ecosystem had a lower
content of available nutrients but a higher content of
organic carbon, humus substances, and a more positive
Clclay ratio, which indicates better structure and higher
stability of soil organic matter. Arable soil had a C/clay
ratio in the range of 0.02-0.03, indicating degradation,
while forest soil had values of 0.07-0.08, characteristic
of ecologically stable soils.

The HK/FK ratio indicated higher humus quality in
arable soils, which may be due to the input of fresh
organic residues, while more stable humic substances
predominate in forest soils.
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The analysis of risk elements showed that the preventive
limits set by Regulation 153/2016 Sh. were exceeded for
nickel and chromium, with the degree of contamination
assessed as ‘"negligible to moderate." Higher
concentrations of risk elements were recorded in forest
soils, which may be related to atmospheric deposition
and natural accumulation in the organic horizon. The
monitoring also confirmed the significant influence of
farming on the chemical composition of soils — intensive
agrotechnical interventions increase fertility, but at the
same time reduce the stability of the soil structure and
promote degradation.

In conclusion, farming practices have a fundamental
impact on the nutrient regime and ecological stability of
alluvial soils. Arable land has been shown to be more
productive, but with lower soil organic matter quality and
an increased risk of erosion and degradation. Forest
fluvisols, on the other hand, represent a more stable
ecosystem with higher carbon retention and lower
nutrient availability.

Based on the results, it was primarily recommended to
support measures leading to an increase in organic matter
content in arable soils (e.g., application of organic
fertilizers, plowing in post-harvest residues) and to
strengthen the retention capacity of soils in connection
with climate change. Furthermore, it was recommended
to change agrotechnical practices towards a strategy of
regenerative, precision, or organic farming. At the same
time, it was further recommended to monitor soil
properties, including the content of risk elements in the
soil, and to update the relevant methodological
guidelines. The results of the work provide important
insights for the sustainable management of alluvial soils,
their protection, and the preservation of the ecological
functions of these valuable ecosystems.

SEDOVA, Lucie. Zivinny rezim aluvialnich pad. Brno, 2025. Diplomova prace. Mendelova univerzita,

Agronomicka fakulta, Ustav agrochemie, piidoznalstvi, mikrobiologie a vyzivy rostlin. Vedouci prace doc. RNDr.

Lubica Pospisilova, CSc.
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Termicka sanitace pSenice ozimé jako ochrana pred

houbovymi patogeny a Skudci

Thermal sanitation of winter wheat as protection against fungal pathogens and

pests

Antonin Drda?, Jan Ned&lnik!, Melanie Langova?, Old¥ich Zaviel?, Pavel Skryja, Jifi Bojanovsky?®, Vladimir

Brummer?, Tomas Juiena®, Marek Pernica®
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2SEED SERVICE s.r.0., Jiraskova 382, Litomyslské piedmésti, 566 01 Vysoké Myto
3Vysoké uceni technické v Brng, Fakulta strojniho inZenyrstvi, Technicka 2, 616 69 Brno

Abstrakt

V poslednich letech dochazi v zeméd¢lstvi k vyraznému
posunu smérem k omezovani pouzivani chemickych
pripravki, a to jak v diasledku legislativnich opatfeni
Evropské unie, tak také kvuli rostoucim pozadavkim
spotiebitell na ekologickou a zdravotné nezavadnou
produkci potravin. To se tykd i mofeni osiv, které je
dlouhodobé snadno
aplikovatelny zptisob ochrany semen proti chorobam a
Skidctim. Snizujici se dostupnost povolenych ucinnych
latek, riziko rezidui v pude a vod¢€ ¢i rozvoj rezistence
patogentt  vSak hledani
alternativnich metod. Jednou z moznosti je tzv. ,,flash“
tepelna sanitace, tedy kratkodobé pusobeni vysokych
teplot, ktera nevyuziva chemické latky a mohla by byt
vhodna i pro ekologické hospodareni.

povazovano za ufinny a

vedou k intenzivnimu

Nase studie se zaméfila na experimentalni ovéfeni
ucinnosti suchého tepla pii oSetieni pSeni¢nych semen
(Triticum aestivum L. ‘Artist’), kterd byla pfirozené
kontaminovana houbovymi patogeny, zejména Fusarium
graminearum, Fusarium poae, Alternaria spp. ¢i Botrytis
cinerea. Cilem bylo zhodnotit, zda je mozné pomoci
kratké expozice proudu horkého vzduchu dosahnout
dostatecné redukce patogend, aniz by byla zasadné
snizena klicivost.

Pro navrh a vyhodnoceni pokust jsme pouzili metodiku
DOE (Design of Experiments), konkrétn¢ centralné
kompozitni a faktoridlni plany. Testovali jsme kratké
expozi¢ni Casy (2—4 s) a teploty v rozmezi 150-350 °C.
Hodnoceny byly tfi kli¢ové parametry: povrchova teplota
semen po oSetfeni, u¢innost sanitace vyjadfena snizenim
mikrobialni kontaminace a kli¢ivost.

Vysledky jednozna¢né ukazaly, ze teplota je
dominantnim faktorem. Pii vysSich teplotach jsme

zaznamenali vyrazné zlepSeni uCinnosti Sanitace, v
nékterych piipadech presahujici 90 %. Soucasné jsme
vSak pozorovali prudky pokles klicivosti, pfi¢emz
kriticka hranice byla dosazena jiz pfi teplotach nad cca
175 °C. To je v rozporu s pozadavky evropské
legislativy, ktera u certifikovaného osiva vyzaduje
minimalné 85% klicivost. Efektivni sanitace nad 90 %
byla dosazena az pii teplotach kolem 250 °C, coz vSak
vedlo k  prakticky  neakceptovatelné  ztraté
zivotaschopnosti semen. Expozi¢ni doba méla pouze
vedlejsi vliv a jeji prodlouzeni nepfineslo feSeni tohoto
kompromisu.

Z praktického hlediska tak nebylo nalezeno zadné
»provozni okno®, které by soucasné zaru¢ovalo vysokou
ucinnost dezinfekce a zarovein zachovalo dostate¢nou
vitalitu semen. To znamend, ze suchy vzduch
pravdépodobné neni vhodnym médiem pro aplikaci
,»flash® sanitace. Na druhou stranu nase vysledky ukazuji
dilezity smér dal§iho vyzkumu — predevsim testovani
jinych tepelnych médii (napf. horka para, vlihké teplo)
nebo jejich kombinaci, které by mohly umoznit dosazeni
pozadovaného kompromisu mezi ucinnou redukci
patogent a udrzenim kli¢ivosti.

Nase studie tak pfinasi nové poznatky do oblasti
nechemickych metod ochrany osiva a ukazuje limity i
potencial kratkodobé tepelné sanitace. Vysledky mohou
poslouzit jako zaklad pro budouci vyvoj ekologickych a
primyslové realizovatelnych technologii, které by v
zemédélské praxi mohly cCastecné nahradit chemické
moteni a pfispét k udrzitelnému zajiSténi bezpecnosti
osiv a obili.

Vysledek vznikl z institucionalni podpory MZE-
RO1725.
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Abstract

In recent years, agriculture has been undergoing a
significant shift towards the reduction of chemical inputs,
driven both by European Union regulations and by
increasing consumer demand for ecological and safe food
production. This trend strongly affects seed treatment
practices. Although chemical seed dressing has long been
regarded as an effective and easily applicable method of
protecting seeds against pathogens and pests, the
decreasing availability of approved active substances, the
risk of residues in soil and water, and the emergence of
resistance in pathogens highlight the urgent need for
alternative approaches. One promising option is “flash”
thermal sanitation, i.e., short-term exposure of seeds to
high temperatures, which avoids the use of chemicals and
could be suitable for organic farming.

Our study focused on experimentally evaluating the
effectiveness of dry heat treatment of wheat seeds
(Triticum aestivum L. ‘Artist’) that were naturally
contaminated with fungal pathogens, including Fusarium
graminearum, Fusarium poae, Alternaria spp., and
Botrytis cinerea. The aim was to determine whether brief
exposure to a stream of hot air could sufficiently reduce
pathogen load without critically impairing seed viability.

We applied the Design of Experiments (DOE)
methodology, employing central composite and factorial
designs, to evaluate the influence of two key factors:
temperature (150-350 °C) and exposure time (2—4 S).
Three response parameters were assessed: post-treatment
surface temperature of seeds, sanitation efficiency
expressed as the reduction of microbial contamination,
and germination capacity.

The results clearly demonstrated that temperature is the
dominant factor. Higher temperatures substantially

Konference mladych védcii,
30. 10. 2025

improved sanitation efficiency, in some cases exceeding
90%. However, seed germination decreased sharply once
temperatures surpassed approximately 175 °C, which
conflicts with European seed certification requirements
stipulating a minimum of 85% germination. Effective
sanitation above 90% was achieved only at around 250
°C, but at the cost of unacceptably reduced seed viability.
Exposure time had only a minor effect, and its extension
did not resolve the trade-off between sanitation and
germination.

From a practical perspective, no viable “operational
window” was identified within the tested parameters that
could simultaneously ensure both high sanitation
efficiency and adequate germination. This indicates that
dry air is not a suitable medium for practical application
of flash thermal seed sanitation. On the other hand, our
findings highlight important directions for future
research, particularly testing of alternative thermal media
(e.g., steam, moist heat) or their combinations, which
may allow the desired balance between pathogen
reduction and seed viability.

This study therefore contributes new insights into non-
chemical seed protection methods, outlining both the
limitations and potential of short-term thermal sanitation.
The results may serve as a foundation for the
development of ecological and industrially feasible
technologies that could partially replace chemical seed
dressing in agricultural practice and help ensure
sustainable seed and grain security.

The result was obtained within the framework of
institutional support MZE-RO1725.
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Zavislost obsahu mikro- a makroprvki v zrnu Triticum
durum na technologii péstovani a na odridé

Dependence of Micro- and Macroelement Content in Triticum durum Grain on

Cultivation Technology and Variety

KateFina Manaskoval, lvana PoliSenska!, Ondiej Jirsa' a Tomas Spitzer?, Irena Sedla¢kova'

L Agrotest fyto, Havlickova 2787/121, 767 01 Kroméiiz, manaskova@vukrom.cz

Abstrakt

Triticum durum neboli pSenice tvrda je plodinou, ktera je
znama predev§im diky svému vyuZiti pro vyrobu
téstovin. Dale nachazi uplatnéni pii vyrobé kuskusu,
bulguru nebo rtznych lokalnich specialit. Pfedmétem
zajmu je také moznost jejiho pekatského vyuziti.

Odli$né pouziti T. durum od pouziti T. aestivum je dano
ptedevsim specifickymi vlastnostmi zrna, jako je tvrdost
zrna a vysoky obsah bilkovin. Mezi zakladni kvalitativni
parametry T. durum patii sklovitost, obsah bilkovin,
objemova hmotnost a ¢islo poklesu.

S nartistajicim zajmem o biofortifikaci je vyznamnym
tématem i obsah mineralnich latek v zrnu T. durum a
mozné rozdily oproti T. aestivum. Dtiraz je kladen
pfedevsim na obsah vyzivové vyznamnych mikroprvki,
jejichz koncentrace zavisi na zptisobu péstovani, hnojeni,
vynosu a dal§ich faktorech, otazkou je napf. i vliv odrudy.

V nasem projektu byly péstovany Ctyfi jarni a Ctyfi ozimé
odridy T. durum ve tfech intenzitich péstovani, tj.
extenzivni, intenzivni a biologické. Vysledky prvkové
analyzy (spektrofotometrie, AAS) byly statisticky
zpracovany pomoci dvoufaktorové analyzy variance
(ANOVA).

U ozimych odrid byl v prvnim roce prokazan statisticky
vyznamny rozdil v obsahu P, K, Ca, Mg, Zn a Fe mezi
technologiemi. Obsahy P, K, Mg a Zn vykazovaly
statisticky vyznamny rozdil také mezi odridami. Ve
druhém roce byl prokazan statisticky vyznamny rozdil v
obsahu K, Cu, Mn a Zn mezi technologiemi i odradami.

U jarnich odrad byl v prvnim roce prokazan statisticky
vyznamny rozdil v obsahu P, K, Ca, Mg, Cu, Mn a Zn
mezi odridami. Obsahy Ca, Cu, Mn a Zn vykazovaly i
statisticky vyznamny rozdil mezi technologiemi. Ve
druhém roce byl prokazan statisticky vyznamny

rozdil v obsahu P, K, Ca, Mg, Cu, Mn a Zn mezi
odridami. Obsahy P, Cu, Mn a Zn vykazovaly i
statisticky vyznamny rozdil mezi technologiemi. V
tietim roce byl prokazan statisticky vyznamny rozdil v
obsahu Ca, Cu, Mn a Zn mezi odrudami. Obsahy Cu
vykazovaly 1 statisticky vyznamny rozdil mezi
technologiemi.

Z vysledkl Ize tedy usuzovat, ze pouzitd technologie
péstovani i péstovana odriida mohou mit vliv na obsahy
mikro- i makroprvka v zrnu T. durum. Lze Fici, ze obsahy
prvki v jarnich odridach zavisely spiSe na volbé odrudy,
zatimco u ozimych odrid se rozdilnd technologie
péstovani projevila vice.
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Abstract

Triticum durum is a crop known primarily for its use in
pasta production. It is also used in the production of
couscous, bulgur, and various local specialties. Its
potential for use in baking is also of interest.

The difference between T. durum and T. aestivum is
mainly due to the specific properties of the grain, such as
its hardness and high protein content. Key quality
parameters of T. durum include vitreousness, protein
content, bulk density and falling number.

With growing interest in biofortification, the mineral
content of T. durum grain and possible differences
compared to T. aestivum are also important topics.
Emphasis is placed primarily on the content of
nutritionally ~ important ~ microelements,  whose
concentration depends on cultivation methods,
fertilization, yield, and other factors. Another question is
the influence of variety.

In our project, four spring and four winter varieties of

T. durum were grown at three cultivation intensities, i.e.,
extensive, intensive, and biological. The results of
elemental analysis (spectrophotometry, AAS) were
statistically processed using two-factor analysis of
variance (ANOVA).
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In winter varieties, a statistically significant difference in
P, K, Ca, Mg, Zn, and Fe content between technologies
was demonstrated in the first year. P, K, Mg, and Zn
contents also showed a statistically significant difference
between varieties. In the second year, a statistically
significant difference in K, Cu, Mn, and Zn content
between technologies and varieties was demonstrated.

In spring varieties, a statistically significant difference in
P, K, Ca, Mg, Cu, Mn, and Zn content was demonstrated
between varieties in the first year. Ca, Cu, Mn, and Zn
contents also showed a statistically significant difference
between technologies. In the second year, a statistically
significant difference in P, K, Ca, Mg, Cu, Mn, and Zn
content was demonstrated between varieties. P, Cu, Mn,
and Zn contents also showed a statistically significant
difference between technologies. In the third year, a
statistically significant difference in Ca, Cu, Mn, and Zn
content was demonstrated between varieties. Cu contents
also showed a statistically significant difference between
technologies.

The results suggest that both the cultivation technology
used and the variety grown can influence the micro- and
macroelement content in T. durum grain. It can be said
that the element content in spring varieties depended
more on the choice of variety, while in winter varieties,
different cultivation technologies had a greater impact.

CAKMAK, Ismail; PFEIFFER, Wolfgang H. a MCCLAFFERTY, Bonnie, 2010. Biofortification of Durum Wheat with
Zinc and Iron. CEREAL CHEMISTRY. Doi: 10.1094/ CCHEM-87-1-0010.

Elias E.M. Durum wheat products. CIHEAM, 1995.

CHU, Hong-Xin; MU, Wen-Yan a DANG, Hai-Yan a kol., 2022. Evaluation on concentration and nutrition of micro-
elements in wheat grains in major wheat production regions of China. Acta Agronomica Sinica. ISSN 0496-3490.
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Vliv robotickeé regulace na vegetaci vinice

The influence of robotic regulation on vineyard vegetation

Amir Mugutdinov?, Jan Winkler!
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Abstrakt

Management vinic pfispiva k fragmentaci podminek
prostiedi a podporuje vyraznou heterogenitu jejich
vegetace. Nové technologie v péstovani vinic, zamétené
na snizeni nakladd a efektivitu pracovni sily, vedou k
zavadéni autonomnich robotickych technologii. Tyto
technologie vSak vyzaduji Gpravy v samotné vysadbé
vinné révy. Zmény v uspofadani vysadby a regulaci
vegetace ovliviluji  druhové
vegetace, biologickou relevanci a ekosystémové funkce
vinic. Efektivita robotické regulace vegetace ve vinicich
neni zatim zcela jasnd. K pochopeni téchto zmén je nutné
sledovat druhové slozeni vegetace vinic. Pochopeni
prinost a rizik robotickych technologii regulace vegetace
ptinasi rozvoj pro Rostlinolékafstvi.

slozeni, heterogenitu

Lokalita se mnachazi v Kkatastralnim tzemi obce
Pouzdfany, v Jihomoravském kraji, ptiblizné€ 40 km jizné
od Brna. Celkova vymeéra katastralniho tzemi obce ¢ini
1349,9 ha, z toho zeméd¢lska pida zabira 841,7 ha. Z této
plochy je orna pida rozlohou 742,8 ha, louky a pastviny
38,4 ha a trvalé kultury 60,5 ha. Nadmoiska vyska se
pohybuje mezi 177 az 220 m n. m. Uzemi leZi v oblasti s
velmi teplym a suchym klimatem. Z padnich typi se zde
nachazeji pararendzina a hnédozem. Obec Pouzdrany je
podle vinatského zakona oznacena jako vinaiska obec a
patfi do vinafské oblasti Morava, konkrétné do
Mikulovské vinaiské podoblasti. V rameci této vinaiské

obce jsou vymezeny tfi vini¢ni traté: Kolby, Stara hora a
Grunty. Vegetace vinic sodlisnou regulaci bude
hodnocena pomoci standardnich fytocenologickych
metod, pfizpisobenych specifickym podminkam vinice.
Vinice, kde je regulace vegetace zajiStovana
autonomnim robotem, byla vysazena v roce 2023. Robot
Bakus je autonomni elektrické zatizeni uréené k praci ve
vinicich, vyvinuté na zaklad¢ pétiletého vyzkumu tymu z
francouzské spolecnosti VitiBot.

Celkem bylo ve vinici nalezeno 32 druht rostlin.
K nejbéznéjsim druhtim patiily:

Amaranthus  retroflexus,  Chenopodium  album,
Convolvulus arvensis, Stellaria media, Hordeum
murinum, Setaria viridis, Tripleurospermum inodorum,
Elymus repens, Lolium perenne, Artemisia absinthium,
Securigera varia, Setaria pumila, Chenopodium
strictum, Conyza canadensis, Chenopodium hybridum,
Arenaria serpyllifolia,  Linaria vulgaris, Clematis
vitalba, Veronica persica, Senecio vulgaris, Eryngium
campestre, Acer negundo, Reseda lutea, Erodium
cicutarium, Consolida regalis, Capsella bursa-pastoris,
Geranium pusillum, Lotus corniculatus, Viola arvensis,
Cirsium arvense, Lamium amplexicaule, Thlaspi
arvense.
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Abstract

Vineyard management has been demonstrated to
contribute to the fragmentation of environmental
conditions, thereby promoting pronounced heterogeneity
of vegetation. Recent technological advancements in
viticulture, with the objective of reducing expenses and
enhancing labor productivity, have given rise to the
integration of autonomous robotic systems. However, the
implementation of these technologies necessitates
modifications in the design of vine planting. Changes in
planting arrangements and vegetation regulation affect
species  composition,  vegetation  heterogeneity,
biological relevance, and ecosystem functions of
vineyards. The efficacy of robotic vegetation
management in vineyards remains to be fully elucidated.
To assess the efficacy of these changes, it is imperative
to monitor the species composition of vineyard
vegetation. A comprehensive understanding of the
benefits and risks associated with robotic technologies
for vegetation control is essential for further development
in the field of plant protection sciences.

The study area is situated within the cadastral territory of
Pouzdfany in the South Moravian Region, approximately
40 km south of Brno. The total cadastral area of the
municipality is 1,349.9 ha, of which 841.7 ha is occupied
by agricultural land. Arable land comprises 742.8 ha,
meadows and pastures 38.4 ha, and permanent crops 60.5
ha. The site's elevation varies from 177 to 220 m above
sea level, and the region is characterized by a warm, arid
climate. The predominant soil types in this region are
pararendzina and brown soil. According to viticulture
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legislation, Pouzdrany is classified as a wine-producing
municipality and belongs to the Moravia wine region,
specifically the Mikulov wine subregion. Within the
confines of this viticultural region, three distinct vineyard
tracks have been delineated: Kolby, Stard hora, and
Grunty. The assessment of vegetation in vineyards under
varying management regimes will be conducted using
standard phytosociological methods that have been
adapted to the unique characteristics of the vineyards in
question. The vineyard where vegetation regulation is
carried out by an autonomous robot was planted in 2023.
The Bakus robot is an autonomous electric device
designed for vineyard operations. It was developed on the
basis of a five-year research program by the French
company VitiBot.

A total of 32 plant species were documented in the
vineyard. The most prevalent species identified included:

Amaranthus  retroflexus,  Chenopodium  album,
Convolvulus arvensis, Stellaria media, Hordeum
murinum, Setaria viridis, Tripleurospermum inodorum,
Elymus repens, Lolium perenne, Artemisia absinthium,
Securigera varia, Setaria pumila, Chenopodium
strictum, Conyza canadensis, Chenopodium hybridum,
Arenaria serpyllifolia,  Linaria vulgaris, Clematis
vitalba, Veronica persica, Senecio vulgaris, Eryngium
campestre, Acer negundo, Reseda lutea, Erodium
cicutarium, Consolida regalis, Capsella bursa-pastoris,
Geranium pusillum, Lotus corniculatus, Viola arvensis,
Cirsium arvense, Lamium amplexicaule, Thlaspi
arvense.
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Vyznam a funkce ligninu pri produkci agropelet

The importance and function of lignin in the production of agropellets from

agricultural waste

Julie Sobotkova®, Antonin Kintl', Igor Hutady*
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Abstrakt

Agropelety piedstavuji biopalivo vyrdbéné slisovanim
rostlinného materidlu do tvaru malych valecka.
Vyznacuji se snadnou manipulaci, dobrou dostupnosti a
Setrnosti k zivotnimu prostfedi. Na rozdil od dfevnich
pelet jsou vyrabény z kazdoro¢né obnovitelnych zdroja.
Agropelety nachazeji uplatnéni predev§im jako tuha
biopaliva, pficemz vznikly popel mize byt dale vyuzit
jako minerdlni hnojivo. Zemédélstvi, jako jeden z
nejvétsich producentl biomasy, piedstavuje klicovy
zdroj surovin pro rozvoj cirkularniho hospodarstvi.
Rocné se na celém svété vyprodukuji ptiblizné 2 miliardy
tun zemédélského odpadu obsahujiciho celulozu,
hemicelulozu a lignin.

Proces peletizace probihd na vyrobni lince tvofené
n¢kolika ¢astmi. Na zacatku je material dopraven do
zasobniku, kde se podle jeho vlhkosti a struktury
upravuje pridanim vody. Nasledné je davkovan do
peletovaciho lisu, ktery tvofi matrice a jedna nebo vice
kuzelovych ¢i valcovych rolen. Rolny svym otacenim
protlacuji material skrz otvory matrice, na jejiz vnéjsi
strané jsou nastavitelné noze zajistujici pozadovanou
délku pelet. Hotové pelety jsou poté dopravnikovym
pasem pfemistény na sito, které oddéli jemné castice a

nezpracované zbytky suroviny, a nasledné jsou baleny a
skladovany.

Lignin, jakozto jeden z nejrozsifenéjSich pfirodnich
polymert, hraje pii peletovani kliCovou roli. Zahtatim
vstupniho materialu v peletovacim lisu nad 80 °C a
pusobenim tlaku dochazi ke zméknuti bunéénych vladken
a k tzv. plastifikaci ligninu, ktery se uvoliiuje z biomasy.
Lignin zde plsobi jako pfirozené pojivo, diky némuz jsou
vytlatené pelety po ochlazeni pevné a mechanicky
odolné. Vyssi obsah ligninu obecné zlepSuje fyzikalni
vlastnosti vysledného produktu. Peletovani materialii s
velmi nizkym obsahem ligninu lze feSit pfidanim aditiv.

Tento vyzkum se zabyva stanovenim obsahu ligninu u
deseti druhti nedievnich material vznikajicich pfi ¢isténi
osiv a jednoho dfevniho materialu — hoblin. Nejvyssi
obsah ligninu byl zjistén u dievénych hoblin a drcené
hodnoty byly naméfeny u nedrcené komonice bilé a
koriandru setého (Coriandrum sativum).

Vysledek byl uvetejnén za podpory projektu Vyzkum a
vyvoj biopaliv ze zemédélskych rezidui, ¢. TQ03000712.
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Abstract

Agropellets represent a type of biofuel produced by
compressing plant material into small cylindrical shapes.
They are characterized by easy handling, good
availability, and environmental friendliness. Unlike
wood pellets, they are made from annually renewable
resources. Agropellets are primarily used as solid
biofuels, with the resulting ash serving as a valuable
mineral fertilizer. Agriculture, as one of the largest
producers of biomass, represents a key source of raw
materials for the development of the circular economy.
Approximately two billion tons of agricultural waste
containing cellulose, hemicellulose, and lignin are
generated worldwide every year.

The pelletizing process takes place on a production line
composed of several stages. Initially, the material is
transported into a storage hopper, where its moisture
content and structure are adjusted by adding water if
necessary. It is then fed into the pellet press, which
consists of a die and one or more conical or cylindrical
rollers. The rollers force the material through the die
holes, while adjustable knives on the outer side of the die
cut the pellets to the desired length. The finished pellets
are then conveyed to a sieving station that separates fine
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particles and unprocessed residues. Finally, the pellets
are packaged and stored.

Lignin, one of the most abundant natural polymers, plays
a crucial role in the pelletizing process. When the input
material is heated in the pellet press above 80 °C and
subjected to pressure, the cell fibers soften and lignin
undergoes plasticization, being released from the
biomass. In this process, lignin acts as a natural binder
that gives the extruded pellets high mechanical strength
and stability after cooling. A higher lignin content
generally improves the physical properties of the final
product. Pelletizing materials with very low lignin
content can be optimized by adding suitable additives.

This research focuses on determining the lignin content
in ten types of non-woody materials generated during
seed cleaning and one woody material—wood shavings.
The highest lignin content was found in wood shavings
and crushed white sweet clover (Melilotus albus), while
the lowest values were measured in uncrushed white
sweet clover and coriander (Coriandrum sativum).

The result was publicized under support from the project
Research and Development of Biofuels from Agricultural
Residues No. TQ03000712.
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Problémy spojené se spalovanim rostlinné biomasy

v kotlech do 100 kW

Technical and Environmental Challenges in Herbaceous Biomass Combustion

Tereza Zlevorova', Jakub Lachman?!, Martin Lisy’, Marek Balas'

1 Vysoké uceni technické v Brng, Fakulta strojniho inzenyrstvi, Energeticky tstav, Technickd 2, 616 69 Brno,

Tereza.Zlevorova@vutbr.cz

Abstrakt

Energetické vyuziti rostlinné biomasy je spojeno s fadou
technickych a environmentalnich problémid. Mezi
technické lze tadit spékani a struskovani popela ve
spalovaci komote a tvorbu ndnosti na teplosménnych
plochach kotle. Environmentalnimi problémy jsou
vysoké emise oxidld dusiku (NOy), prachovych castic
a do mensi miry emise oxidl siry. Pivodci zminénych
problémi jsou mineralni slozky, na které je rostlinna
biomasa bohata.

Pii  spalovani pelet s  vysokym  podilem
hlinitokfemiéitani (Miscanthus Giganteus, Brassica
napus nebo Papaver somniferum) casto dochazi
k ptekroceni teploty taveni popela, ¢imz vznika sklovita
struska. Ta komplikuje odvod popela z ohnisté a ptivod
spalovaciho vzduchu. Naopak paliva obsahujici KCI,
K2SO4, NaCl a CaCl, jsou nachylnéjsi k zanaseni
teplosménnych ploch. Vzniklé nanosy pusobi jako
izolant a brani pfestupu tepla ze spalin do vody, ¢imz
snizuji a¢innost celého zafizeni.

Draslik a sodik rovnéz snizuji teplotu taveni popela a jsou
jednim z hlavnich ptivodct prachovych &astic. Tékavé
chloridy a sirany téchto dvou prvka se vlivem vysoké
teploty uvolniuji ve form¢ anorganickych par a odchazi se
spalinami z ohnisté. Pii nasledném chlazeni spalin tyto
pary homogenné nukleuji a tvoii tzv. primarni ¢éstice,
nebo heterogenné kondenzuji na povrchu jiz vzniklych

castic. Koncentrace prachovych ¢astic pfi spalovani pelet
ze slunecnicovych slupek, obilnych plev nebo zbytkl
Melilotus albus, Medicago sativa, Medicago lupulina,
a Trifolium incarnatum mohou pievysovat koncentrace
ze spalovani dfeva nebo uhli az desetinasobné. Vzniku
téchto Castic nelze zabranit jinak nez tpravou
anorganického slozeni paliva.

Podobné nelze zabranit ani vzniku SO, a palivovych
NOy, jejichz koncentrace jsou pfimo tmérné obsahu siry
a dusiku v palivu. Rostlinnd biomasa obsahuje fadoveé
vys$§i mnozstvi dusiku nez dievo nebo uhli a jeji
spalovani ma v tomto ohledu hor$i dopad nez spalovani
fosilnich paliv. Oproti dusiku nebyva sira u rostlinné
biomasy tak hojné zastoupena (vyjimku tvofi napf.
Sinapis alba) a emise SO- z jejiho spalovani nedosahuji
takové tirovné jako u uhli.

V tomto prispévku byly pfedstaveny hlavni problémy, ke
kterym dochazi pti spalovani nedfevni biomasy v kotlech
do 100 kW. Vétsina z nich pfimo souvisi s obsahem pro
rostliny esencidlnich prvki (N, Na, Cl, K, S). Vyuziti
rostlinné biomasy v kotlech bez dodatecnych systému
Cisténi spalin tak z environmentalniho hlediska neni
vhodné.

Prispévek vznikl diky podpofe projektu Vyzkum a vyvoj
biopaliv ze zemédélskych rezidui, ¢. TQ03000712.
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Abstract

Firing herbaceous biomass in small-scale boilers is
accompanied by several technical challenges and
environmental issues. Among the most prominent
technical obstacles are slagging and fouling. The
environmental impact of herbaceous biomass comes in
the form of excessive nitrogen oxide (NOy), particulate
matter (PM) and to a lesser extent SO, emissions. All
these problems stem from mineral components, in which
herbaceous biomass is often rich.

The combustion of fuels with high aluminosilicate
content (Miscanthus Giganteus, Brassica napus or
Papaver somniferum) leads to exceedance of ash fusion
temperatures and the subsequent formation of glassy
slag. The slag complicates ash removal and disturbs the
supply of combustion air. On the other hand, fuels
containing KCI, K;S04, NaCl and CaCl, are prone to
fouling, i.e. the formation of deposits on the boiler heat
exchangers. The deposits then work as insulation and
hinder heat transfer from flue gas to water, hence
lowering the overall boiler efficiency.

Furthermore, potassium and sodium also lower the ash
fusion temperatures and are among the primary
originators of PM emissions. Volatile chlorides and
sulfides of these elements are readily released by typical
flame temperatures in the form of inorganic vapors. As
the flue gas is gradually cooling down, these vapors begin
to homogenously nucleate and form primary particles or
heterogeneously condense on particles that have already

Konference mladych védcii,
30.10.2025

formed. PM emissions from firing sunflower shells,
wheat chaff or residues from Melilotus albus, Medicago
sativa, Medicago lupulina, and Trifolium incarnatum can
exceed those from firing wood or coal by a factor of ten.
The formation of these particles cannot be reduced
without altering the fuel inorganic composition.

In a similar vein, the formation of SO, and fuel NOx
cannot be effectively reduced, as their concentrations are
linearly proportional to the sulfur and nitrogen content in
the feedstock. Herbaceous biomass contains significantly
higher nitrogen than wood or coal and its combustion is,
in this regard, more environmentally harmful than the
combustion of fossil fuels. Sulfur, on the other hand, is
not as abundant in herbaceous biomass as nitrogen (with
the exception of plants like Sinapis alba) and the
emissions of SO, thus do not reach the levels of coal.

The presented text summarized the main obstacles
encountered in herbaceous biomass utilization in boilers
up to 100kW rated output. Most of them are directly
related to the contents of essential plant nutrients (N, Na,
Cl, K, S). As it stands, herbaceous biomass is not suitable
for firing in boilers without additional flue gas cleaning
systems.

This work was supported by the Technology Agency of
the Czech Republic, grant no.: TQ03000712.
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Detekce Skiidct @ nemoci pomoci stroje Fravebot Skaut

Detection of pests and diseases using the Fravebot Scout machine

Ing. Jan Fiala?, Bc. Dominik Koni¢ek!

LFRAVEBOT s.r.0., fiala@fravebot.com, konicek@fravebot.com

Abstrakt

Projekt FRAVEBOT vznikl jako inovativni feSeni, které
propojuje pokrocilé technologie, robotiku a znalostni
systémy s cilem zasadné ovlivnit zpisob, jakym se
péstuje ovoce a zelenina v fizenych sklenikovych
prostiedich. V ramci projektu byl vyvinut autonomni
robot ur¢eny pro skleniky, jehoz ukolem je monitorovat
rust rostlin, identifikovat mozné problémy a predchazet
poskozeni plodin zpisobenému $kidci nebo chorobami.
Robot je vybaven 32 kamerami a fadou senzord, které
umoziuji detailni sledovani jednotlivych rostlin a sbér
rozsahlych dat o jejich stavu. Na zédklad¢ téchto dat je
zajiSténa vcasna detekce ohrozeni a optimalizace
rustovych podminek. Ziskana data jsou dale vyuzivana
pro predikci riistovych vzorct a analyzu vynosd, ¢imz je
umoznéno zefektivnéni celého procesu péstovani. Diky
tomu muze byt dosazeno vysSich vynosu, lepsi kvality
produkce a zaroven udrzitelngjsiho hospodateni.
Soucasti ekosystému projektu je také systém FravEye,
ktery slouzi k inteligentni analyze lepovych pasek. Tento
systém umoznuje automatické rozpoznavani polétavych
Skudct a diky propojeni s robotem Fravebot Ize sledovat
jejich vyskyt v jednotlivych ¢astech skleniku. Projekt je
vniman jako krok smérem k digitalizaci a automatizaci
zemé&d&lstvi, ktery piinasi nové moznosti v oblasti
precizniho péstovani a udrzitelné produkce potravin.

Abstract

The FRAVEBOT project was developed as an innovative
solution combining advanced technologies, robotics, and
knowledge-based systems with the goal of fundamentally
transforming how fruits and vegetables are grown in
controlled greenhouse environments. Within the project,
an autonomous greenhouse robot was developed to
monitor plant growth, identify potential issues, and
prevent crop damage caused by pests or diseases. The
robot is equipped with 32 cameras and a range of
sensors, enabling detailed monitoring of individual plants
and the collection of extensive data about their condition.
Based on this data, early detection of threats and
optimization of growing conditions are made possible.
The collected data is also used for predicting growth
patterns and analyzing yields, leading to a more efficient
cultivation process, higher productivity, improved crop
quality, and greater sustainability. A key part of the
project ecosystem is the FravEye system, designed for
intelligent analysis of sticky traps. This system enables
the automatic detection of flying pests, and through
integration with the Fravebot robot, it allows tracking
pest distribution across different sections of the
greenhouse. The project is regarded as a step toward the
digitalization and automation of agriculture, offering new
possibilities in precision cultivation and sustainable food
production.
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