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Impacts of Variety and Hydrogel
on Selected Production Traits of Sugar Beet

VPLYV ODRODY A HYDROGELU NA VYBRANE PARAMETRE PRODUKCIE REPY CUKROVEJ

Marek Rasovsky, Vladimir Pa¢uta, David Ernst, Dominika Lenickéa — Slovak University of Agriculture in Nitra

Sugar beet (Beta vulgaris L.) is grown in various climate
conditions in approximately 50 countries worldwide, especially
in Europe and North America. It is grown primarily for its high
sucrose content and ethanol production, but beneficial effects on
human health have also been reported (1). Sugar beet is a bien-
nial plant, which creates its root during the first year of growth
(2), and as ViLLaLoBos T AL. (3) reported, the critical phases of the
growth of each crop are seed germination and emergence, which
have a considerable impact on the growth success. Drought in

Fig. 1. Weather conditions during vegetation in sugar beet

experiment (Poveternostné podmienky pocas vegetacie
v experimente s repou cukrovou)
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these early phases drastically affects the plant growth and final
yield of the sugar beet (4). One option to mitigate the negative
impacts of the drought and simultaneously increase the yield and
quality of the sugar beet is hydrogel application (5, 6). Hydrogels
are typically a type of polymer that captures water and nutrients
around the plant root system and gradually releases it in the
direction of the plant (7). They act as superabsorbents and aid
in maintaining soil fertility by absorbing one thousand grams
of water per one gram of polymer (8). In agriculture, hydrogel
is applied in the form of soil conditioner (9) or in the form of
seed coating (10). Other advantages of the application of these
substances include improvements in plant germination and overall
plant growth (11), improvement in the physical characteristics
of the soil, and a decrease in irrigation requirements (12).
Another important factor influencing the production of sugar
beets is the availability of varieties that are characterized by high
and stable productivity while maintaining the characteristics of
sustainability, such as resilience to biotic and abiotic stress and
adaptability and resilience to lower input practices (13). Based
on the abovementioned, a field experiment was conducted with
two sugar beet varieties that were treated with hydrogel prior to
sowing, and the results were compared with a control variant.

Repa cukrova (Beta vulgaris L.) sa pestuje v Sirokej skdle klimatickych
podmienok a v priblizne 50 krajinich po celom svete, najmi vSak
v Eurépe a severnej Amerike. Pestovana je hlavne kvoli vysokému
obsahu sachar6zy a produkcii etanolu, zname sa vsak tieZ niektoré
priaznivé Gcinky z pohladu Iudského zdravia (1). Repa cukrova je
dvojro¢na rastlina, ktora formuje svoju bulvu pocas prvého roka
rastu (2), pri¢om ako uvadzaji ViLarosos et AL. (3), kritickymi fazami
rastového cyklu kazdej plodiny sa predovsetkym kli¢enie semien
a vzchddzanie, ktoré maji vyrazny vplyv na dspesné, respektive
neuspesné vysledky pestovania. Sucho pdsobiace v tychto skorych
fazach rastu ma drasticky vplyv na rast rastlin a findlnu Grodu repy
cukrovej (4). Jednou z moznosti ako negociovat negativa sucha
a zaroven zvysit Grodu a kvalitu repy cukrovej je aplikdcia hydrogélu
(5, 6). Hydrogély sa zvycajne typom polyméru, ktory zadrziava vodu
a ziviny okolo koreriovej sustavy rastlin a postupne ju uvoliuje
smerom do rastliny (7). Pésobia ako superabsorbenty a napomahaji
k zachovaniu podnej Grodnosti absorpciou tisicich gramov vody
na gram polyméru (8). V polnohospodarstve sa hydrogél aplikuje
bud vo forme pddneho kondicionéru (9), alebo formou obalo-
vania semien (10). Medzi dalSie vyhody aplikacie tychto litok
patri zlepSenie kli¢enia rastlin a celkovy rast plodin (11), zlepSenie
tyzikalnych vlastnosti pody a znizenie poziadaviek na zavlazovanie
(12). Dalsim dolezitym faktorom vplyvajicim na produkciu repy
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Tab. I. Analysis of variance for sugar beet traits (Analyza rozptylu hodnotenych znakov repy cukrovej)

Sugar beet traits (vlastnosti repy cukrovej)
Source of variability PSY (Upc) WSC (Vbc) WSY (Ubc) D Na a-aminoN
(zdroj variability) (tha™) (%) (t-ha™) (mmol-100¢™) (mmol-100g™) (mmol-100g™)
P-values

Year (rok) 0,1422 0,7365 0,0883 0,0046** 0,0000** 0,0520
Variety (odroda) 0,0043** 0,0904 0,0045** 0,0012** 0,1937 0,0004**
Treatment (oSetrenie) 0,0014** 0,2167 0,0016** 0,0863 0,0532 0,0096**
YxVxT 0,1338 0,0010** 0,1039 0,0042** 0,0117* 0,7713

* and** indicate significant difference at P < 0,05 and P < 0,01, respectively (vyznamny rozdiel pri P < 0,05 a P < 0,01)

Material and methods

The experiment with sugar beet was conducted in 2019
and 2020 at the experimental station of the Slovak Agricultural
University in Nitra. This location is in the corn production
area and is characterized by dry and warm weather during the
vegetation period of the sugar beet. The weather conditions
during the experiment are shown in Fig. 1. Before initializing
the experiment, soil samples were collected to determine the
content of essential parameters and nutrients for calculating the
basic fertilizer amounts. The soil at the location is medium heavy
brown with a slightly acidic pH.

Agrotechnical procedures

After pre-crop harvest ( Triticum aestivum L.), stubble ploug-
hing was conducted in the fall. Subsequently, a mid-depth tillage
was used to apply a dose of stable manure (50 t/ha) with phospho-
rous and potassium fertilizers. In the spring, a nitrogen dose was
applied based on the conducted soil sample analysis. The sugar

cukrovej dostupnost odrod, ktoré sa vyznacuji vysokou a stabilnou
drodnostou, ale zdroveni disponuji klicovymi znakmi trvalej
udrZzatelnosti, ako je odolnost vo¢i biotickym a abiotickym stresom
a odolnost a adaptabilita na niZsie vstupné postupy (13). Na zaklade
vyssie spomenutého bol preto zalozeny polny experiment s dvoma
odrodami repy cukrovej, ktoré boli pred sejbou osetrené hydrogélom
a ich vysledky boli porovnané s kontrolnym variantom.

Material a metody
Experimentalna stanica

Experiment s repou cukrovou bol rieSeny v rokoch 2019 a 2020 na
experimentdlnej stanici Slovenskej polnohospodarskej univerzity
v Nitre. Tato lokalita patri do kukuri¢nej vyrobnej oblasti a je
charakteristickd suchym a teplym pocasim pocas vegetatného
obdobia repy cukrovej. Priebeh poveternostnych podmienok
pocas trvania experimentu zobrazuje obr. 1. Pred zalozenim
pokusu bol realizovany odber pddnych vzoriek na zistenie obsahu
dolezitych parametrov a Zivin pre vypocitanie divok zikladného
hnojenia. P6dy na pozemku su stredne azké hnedozeme so slabo
kyslym pH.
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beet was sown using a 12-row sowing machine with precise seed
spacing (0.45 X 0.18 m) on 2 April 2019 and 28 April 2020. Each
variant was sown for 6 m in three iterations. Pest and disease
protection was performed lenght based on the current needs.

Plant material

The experiment was conducted using monogerm varieties
of sugar beet (Kosmas and Brian) from the company Strube
(Strube D&S GmbH, Sollingen, Germany). The Kosmas variety
is a triploid hybrid of transitional normal-sugary type, whereas
Brian is a diploid hybrid of sugary type.

Hydrogel characteristics

The seed of the selected varieties was treated using the seed
coating technology Aquaholder®Seed (PeWaS$, s.r. 0., Bratislava,
Slovak Republic). This technology is based on superabsorbent
polymers, which are able to absorb up to 100 times their weight
and subsequently release them to the roots during the dry period.
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Fig. 2. Polarized sugar yield (PSY), white sugar content (WSC) and white sugar yield (WSY) under influence of year, variety and
treatment; figure was obtained at level of significance « = 0.05 (VytaZnost polarizovaného cukru (PSY), obsah bieleho cukru
(WSC) a vytaznost bieleho cukru (WSY) pod vplyvom ro¢nika, odrody a osetrenia; hladina vyznamnosti« = 0,05.)
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Harvesting and data analysis

The sugar beet was harvested in technological maturity.
Two representative rows were harvested from each variant,
and the root yield was calculated per hectare. Qualitative para-
meters, such as sugar content and content of molasses-forming
substances, were analyzed using the Venema Auto Analyser
IIG in a sugar refinery. The parameters of polarized sugar yield
(PSY), white sugar content (WSC), and white sugar yield (WSY)
were calculated as follows:

1. PSY =0,01 x (RY x SC)
2. WSC = SC — [(K* + Na") x 0,343 + (0,094 X aN) + 0,29]
3. WSY = 0,01 x (RY X WSC)

(RY = root yield, SC = sugar content)

The statistical analysis of the experiment was performed using
the program Statistica 10. The impact of the experimental factors
on the monitored sugar beet parameters was evaluated using
a multifactor parametric statistical method ANOVA. Subsequently,
a post-hoc analysis using a Tukey test was used to determine the
within-factor differences at the statistical significance level of 0,05.
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Results and discussion

Polarized sugar yield, white sugar content and white sugar
yield

The ongoing climate change has a far-reaching impact on plant
growth and yield in many regions of the world, including Europe
(14). Therefore, it is necessary to determine novel approaches to
the cultivation of field crops, including sugar beet. In this study,

Agrotechnické postupy

Po zbere predplodiny (Triticum aestivumL.) bola na jeserl vykonand
podmietka. Nasledne bola prostrednictvom stredne hlbokej orby
zapravend davka mastalného hnoja (50 t-ha™), spolu s fosfore¢nymi
a draselnymi hnojivami. Na jar bola aplikovana diavka dusika na
zaklade vykonanych rozborov pddy. Sejba repy cukrovej bola
realizovand 12 riadkovou sejackou s vysevom na presnu vzdialenost
(0,45 x 0,18 m) v terminoch 2 april a 28 april v 2019 a 2020,
respektive. Kazdy variant bol vysiaty na vzdialenost 6 metrov v troch
opakovaniach. Ochrana proti chorobam a skodcom bola realizovani
na zdklade aktudlnych potrieb.
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Fig. 3. Sodium content (Na*), potassium content (K*) and a-aminonitrogen content (x-aminoN) under influence of year, variety and
treatment, figure was obtained at level of significance « = 0.05 (Obsah sodika, draslika a «-aminoN pod vplyvom rocnika,

odrody a osetrenia; hladina vyznamnosti« = 0,05.)
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the impact of variety and hydrogel on selected traits of sugar beet
was investigated. STevanaToO ET AL. (13) confirmed that to maintain
the sustainability of the production of this crop, the availability of
varieties that are resistant to biotic and abiotic stress is important.
However, the use of hydrogel in agriculture is a novel approach
to water management in stress conditions (15). The years in which
this experiment was conducted were similar in terms of rainfall
and temperature, which was exhibited by the fact that this factor
had no significant impact on PSY, WSC, and WSY. By contrast, the

Rastlinny material

V experimente boli sledované jednoklickové odrody repy cukrovej
(Kosmas a Brian) od spolo¢nosti Strube (Strube D&S GmbH,
Sollingen, Germany). Odroda Kosmas je triploidnym hybridom
prechodného normilno-cukornatého typu, zatial ¢o Brian je
diploidny hybrid cukornatého typu.

Vlastnosti hydrogélu

Osivo vybranych odréd bolo oSetrené technoldgiou obalovania
semien Aquaholder®Seed (PeWas, s.r.0., Bratislava). Tato technologia
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experimental results show that the factors of variety and hydrogel
significantly affected the PSY and WSY, whereas there was no
significant effect on WSC (Tab. 1.). Despite the abovementioned,
the weather conditions of 2020 had a nonsignificant but beneficial
impact on the increase in PSY (+4,42%), WSC (+0,63%), and
WSY (+5,66%), as shown in Fig. 2.a,d, and g. On average, the
Brian variety achieved significantly higher PSY (+10,16%) and
WSY (+10,92%) (Fig. 2.b,h). By contrast, the Kosmas variety had
a higher WSC, although statistically nonsignificant (Fig. 2.e). This
is consistent with the findings of VogeL et aL. (16), who found that
the WSY value was significantly affected by variety, although the
impact of fungicidal treatment and environment was even higher.
On hydrogel plots, parameter values of PSY, WSY, and WSC
were 11.97%, 12.80%, and 2.14% higher, respectively, compared
with the control plots (Fig. 2.c,f,i). However, the difference was
significant only for PSY and WSY.

Molasses components content
Adaptation of sugar beet to low water availability includes

the accumulation of soluble substances important for the techno-
logical quality of the beet (17). The impact of variety and hydrogel
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Fig. 4. Impact of interactions among year, variety and treatment on polarized sugar yield (PSY), white sugar content (WSC) and white
sugar yield (WSY) (Vplyv interakcii medzi rokom, odrodou a o$etrenim na vynos polarizacného cukru (PSY), obsah (WSC)
a vynos bieleho cukru (WSY))
PSY (t-ha™) WSC (%) WSY (t-ha”)
12 15,5 12
15,17 10,73
12,14

1o 15,0 104
14,5

8- 8-
14,0 T .

6 6-
1357133001 [

4 4]
1301 -1 .

2+ 1254 B W 2

0 12,0 0

2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
Brian Kosmas Brian Kosmas Brian Kosmas
‘ [ control [ Hydrogel ‘ ‘ [ control M Hydrogel ‘ ‘ [ control [ Hydrogel ‘

under dry conditions on the sodium, potassium, and a-amino
nitrogen content was investigated in this experiment. As the
results show, weather conditions significantly affected the potas-
sium and sodium content. The variety had a significant effect
on the potassium and «-amino nitrogen content, whereas an
impact on sodium level in the beet juice was not found. In
the case of hydrogel application, a significant effect was found
only on the a-amino nitrogen content (Tab. 1.). The weather
conditions of 2020 had a positive effect on decreasing the
molasses-forming component content compared with 2019.
Furthermore, in the cases of sodium and potassium, the effect
was significant (Fig. 3.a,d). The Brian variety had lower content
of all molasses-forming components (Fig. 3.b,e,h), but the
significance was confirmed only with potassium (-9,76%) and
a-amino nitrogen (=22,09%). HoreMann ET AL. (18) reported that
the genetic characteristics of the varieties influence not only the
root yield but also the quality of the production. The justification
of hydrogel application under stress conditions was confirmed
by the results of this experiment, as lower values of molasses-
forming components were found in the hydrogel-treated group
than in the control group (Fig. 3.c,f,i). A significant difference was
found only for a-amino nitrogen. The effect of molasses-forming
components is primarily in decreasing the WSC because they
decrease sucrose solubility and simultaneously prevent it from
crystallizing (19), which was also found in this study.

Interactions among the factors

Plant growth and development and, finally, the sugar
beet yield are the results of the genetic constitution, effects
of the environment, and the interaction between these two
factors (20). Furthermore, a hypothesis of this experiment was
that in combination with hydrogel, this interaction will have
even more beneficial effects. However, this was supported only
partially as the significance of the interaction was shown only
in the case of the white sugar, sodium, and potassium content
(Tab. 1). In the three-way interaction, the highest absolute values
of PSY and WSY were found under the weather conditions of
2020 with Brian variety and hydrogel-treated seed (Fig. 4.).
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The highest WSC value was found in the 2019 X Kosmas X
Control interaction.

When evaluating the effect of the three-way interaction on
the content of molasses-forming components, the results were
very heterogeneous. The lowest sodium content was found in
the 2020 x Kosmas X Hydrogel interaction, whereas the lowest
potassium content was found in the 2020 X Brian X Hydrogel
interaction and the lowest «-amino nitrogen in the 2019 X Brian
x Control interaction (Fig. 5.). As can be seen from Figure 5,
the highest variability was found with a-amino nitrogen, which
can be due to the accumulation of unused metabolites in the
restricted growth of sugar beet (17).

Conclusions

Owing to the ongoing climate change, in particular in
drier areas, it is necessary to investigate novel approaches to

je zaloZzend na superabsorpénych polyméroch, ktoré st schopné
absorbovat aZ stondsobok svojej hmotnosti a ndsledne ich v suchom
obdobi uvolnit ku korefiom.

Zber a analyza udajov

Repa cukrova bola zberand v technologickej zrelosti. Z kazdého
variantu pokusu boli zbierané dva reprezentativne riadky a nasledne
bola droda prepocitana na hektar. Kvalitativne parametre, ako cukor-
natost a obsah melasotvornych latok, boli analyzované pomocou
linky Venema Auto Analyser IIIG v cukrovare. Parametre uroda
polariza¢ného cukru (1), vytaznost bieleho cukru (2) a troda bieleho
cukru (3) boli vypocitané pomocou vzorcov:

1. Upc = 0,01 x (Ub x Dg)

2. Vbe = Dg — [(K* + Na®) X 0,343 + (0,094 X aN) + 0,29]

3. Ubc = 0,01 x (Ub X Vbc)

(Ub = droba buliev, Dg = cukornatost)

Na Statistické vyhodnotenie experimentu bol pouzity program
Statistica 10. Pomocou viacfaktorovej parametrickej Statistickej
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Fig. 5. Impact of interactions among year, variety and treatment on sodium content (Na*), potassium content (K*) and a-aminonitrogen
content (x-aminoN) (Vplyv interakcii medzi rokom, odrodou a oSetrenim na obsah sodika (Na*), obsah draslika (K*) a obsah
a-aminodusika (x-aminoN)
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production management of sugar beet with the goal of increasing
its tolerance to biotic and abiotic stresses. One such process is
the coating of seeds with hydrogel. Furthermore, in combination
with suitable genetic material, there is an expectation of increased
yield and quality of the crop. The results of this experiment
confirmed that hydrogel application had a significant positive
impact on PSY, WSY, and a-amino nitrogen content. Moreover,
the effect of variety on selected traits was even more pronounced,
with significance found in nearly all traits with the exception
of white sugar and sodium content. By contrast, the interaction
effect of all factors was found in qualitative traits (the content

metédy ANOVA bol vyhodnoteny vplyv faktorov pokusu na sledo-
vané parametre repy cukrovej. Ndsledne vyuzitim post-hoc analyzy
Tukey testom boli vyhodnotené rozdiely vo vntri faktora, na hladine
pravdepodobnosti 0,05.

Vysledky a diskusia
Vynos polarizaéného cukru, obsah a vytaznost bieleho cukru

Prebiehajica zmena klimy mi dalekosiahly vplyv na vyvoj plodin
a urody v mnohych regiénoch sveta, vritane Eurépy (14). Z tohto
dévodu je nevyhnutné hladat nové pristupy v pestovani polnych
plodin, vritane repy cukrovej. V tejto Stadii bol sledovany vplyv
odrody a hydrogélu na vybrané parametre repy cukrovej. STEVANATO
eT AL (13) potvrdili, Ze pre zachovanie udrzatelnosti produkcie
tejto plodiny je bezpochyby dolezita dostupnost takych odrod,
ktoré disponuji odolnostou vodi biotickym a abiotickym stresom.
Na druhej strane, pouzitie hydrogélu v polnohospodarstve patri
medzi nové pristupy vo vztahu k vodnému manaZmentu v stresovych
podmienkach (15). Roky, v ktorych bol realizovany tento vyskum
boli z pohladu zrazok a teplét podobné, ¢o sa prejavilo na tom,
Ze vplyv tohto faktora na Upc, Vbc a Ubc nebol preukazny.

Z vysledkov experimentu je naopak jasné, ze faktory odroda a hyd-
rogél mali preukazny vplyv na vysledky trody polariza¢ného cukru
a urody bieleho cukru, zatial ¢o preukaznost vplyvu na vysledky
obsahu bieleho cukru zistend nebola (tab. I.). Aj napriek vyssie
spomenutému, poveternostné podmienky roku 2020 mali sice
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of white sugar, potassium, and sodium). These results suggest
the relevance of similar studies regarding the sustainability of
sugar beet production under stress conditions.

This research was funded by European Regional Development Fund via
Operational program Integrated infrastructure within the project: Sustainable
smanrt farming system taking into account the future challenges (313011W112).
Vyskum bol financne podporeny Fondom eurcpskebo regiondlneho rozvoja
prostrednictvom Operacnébo programu integrovanej infrastruktiiry pod
projektom: Udrzatelné systémy inteligentnébo farmdrstva zobladiujiice vyzvy
budiicnosti (313011W112).

Summary

In a temperate climate, sugar beet is the only crop used for sugar
production. However, recently, it has become increasingly affected
by hot and dry conditions, which are accompanying signs of climate
change. Therefore, an experiment was conducted in which hydrogel
was applied using the coating method with the primary goal of
reducing biotic and abiotic stress. In the experiments conducted in
2019 and 2020, two varieties (Brian and Kosmas) were used, and
the impact of these factors on selected production traits of sugar
beet was investigated. The results confirmed a significant effect of
hydrogel and variety on the polarized sugar yield, white sugar yield,
and concentration of a-amino nitrogen in the roots. Furthermore, the
variety had a significant effect on the potassium content in the root.
Through investigation of three-way interactions, it was found that
the variety significantly affected white sugar content and potassium
content. An interesting finding was that positive tendencies in most
traits were found compared with the control group in an interaction
with the hydrogel. Thus, it can be concluded that coating seeds with
hydrogel can be considered a suitable tool to achieve sustainability
in sugar beet production under stress conditions.

Key words: sugar beet, hydrogel, variety, climate change.
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nepreukazny, no priaznivejsi vplyv na narast Upc (+4,42 %), Vbc
(+0,63 %) a Ubc (+5,66 %), ako uvddza obr. 2.a,d,g. Odroda Brian
v priemere pokusu dosiahla preukazne vyssiu drodu polariza¢ného
cukru (+10,16 %), ako i irodu bieleho cukru (+10,92 %) (obr. 2.b,h).
Odroda Kosmas sa zas vyznacCovala vyS$sim obsahom bieleho
cukru, hoci bez preukazného rozdielu (obr. 2.e). Toto je v linii
so zisteniami VoceL Er AL (16), ktori zistili, Ze hodnota Ubc bola
preukazne ovplyvnend odrodou, hoci vplyv fungicidneho oSetrenia
a prostredia bol eSte vyssi. Na hydrogélu boli zistené o 11,97 %,
12,80 % a 2,14 % vyssie hodnoty parametrov Upc, Ubc a Vbc
v porovnani s kontrolou (obr. 2.¢,f,1). AvSak preukaznost rozdielu
bola potvrdena iba v pripade PSY a WSY.

Obsah zloziek melasy

Prispdsobenie sa nizkej dostupnosti vody v cukrovej repe zahina
akumuldciu rozpustnych ldatok dolezitych pre technicka kvalitu repy
(17). V tomto experimente bol pozorovany vplyv odrody a hydrogélu
v suchych podmienkach na obsah sodika, draslika a a-aminodusika.
Ako ukazuja vysledky, poveternostné podmienky mali preukazny
vplyv na obsah draslika a sodika. Odroda zas mala preukazny vplyv
na obsah draslika a a-aminodusika, zatial ¢o vplyv na obsah sodika
v repnej Stave zisteny nebol. V pripade aplikovaného hydrogélu bola
preukaznost vplyvu dokdzana iba na obsah e-aminodusika (tab. L.).
Poveternostné podmienky ro¢nika 2020 sa pozitivne prejavili na
znizenom obsahu melasotvornych prvkov v porovnani s ro¢nikom
2019. V pripade sodika a draslika bol rozdiel dokonca preukazny
(obr. 3.a,d). Odroda Brian v ridmci pokusu disponovala nizsim
obsahom vsetkych melasotvornych komponentov (obr. 3.b,e,h),
hoci preukaznost bola potvrdena iba v pripade draslika (9,76 %)
a a-aminodusika (=22,09 %). Horemann eT AL. (18) skonStatovali, Ze
nie len droda buliev, ale tiez kvalita produkcie je ovplyvnena okrem
iného aj genetickymi vlastnostami odrdd. Opodstatnenost aplikacie
hydrogélu v stresovych podmienkach bola potvrdend vysledkami
tohto experimentu, nakolko boli ziskané nizsie hodnoty melasotvor-
nych latok na tomto oSetreni v porovnani s kontrolou (obr. 3.¢,f,D.
Preukaznost rozdielu v rimci porovnania oboch osetreni bola doka-
zand iba v pripade a-aminodusika. U¢inok melasotvornych kompo-
nentov spociva najmi v znizovani obsahu bieleho cukru, pretoze
zniZuju rozpustnost sachardzy a stcasne brania v jej krystalizacii
(19), ¢o bolo potvrdené aj v tejto Stadii.

Interakcie medzi faktormi

Rast rastlin, ich vyvoj a napokon aj iroda repy cukrovej st vysledkom
genetického zloZzenia, uc¢inkov zivotného prostredia a vzdjomného
posobenia tychto dvoch faktorov (20). Navyse, hypotézou tohto
experimentu bolo, Ze v kombindcii s hydrogélom bude mat tito
interakcia este priaznivejSie G¢inky. Toto vSak bolo potvrdené iba
Ciastocne, nakolko preukaznost vplyvu interakcie bola dokdzana
iba v pripade obsahu bieleho cukru, sodika a draslika (tab. L.).
V ramci 3-interakcie bola zistend absolttne najvyssia hodnota trody
polariza¢ného cukru a troda bieleho cukru pri poveternostnych
podmienkach roku 2020, odrody Brian s hydrogélom oSetrenym
osivom (obr. 4.). Najvyssiu hodnotu obsahu bieleho cukru zas
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dosiahla interakcie 2019x Kosmas X kontrola. Pri hodnoteni vplyvu
3-interakcie na obsah melasotvornych latok bola pozorovand naj-
vyraznejsia heterogenita. Najnizsi obsah sodika bol zisteny v inter-
akcii 2020 x Kosmas X Hydrogél, zatial ¢o najnizsi obsah draslika
bol zisteny v interakcii 2020 X Brian X Hydrogél a pri obsahu
a-aminodusika to bolo v rdmci interakcie 2019 X Brian X kontrola
(obr. 5.). Pri pohlade na obr. 5. vSak mozno konstatovat, Ze naj-
vicsia variabilita bola pozorovana pri a-aminodusiku, za ¢o moze
podla Broch Er aL. (17) akumuldcia nevyuzitych metabolitov pri
obmedzenom raste repy cukrovej.

Zaver

Z dovodu prebiehajicich klimatickych zmien, Specidlne vsak v such-
Sich oblastiach, je nevyhnutné skimat nové pristupy v manaz-
mente pestovania repy cukrovej, s ciefom zvysit toleranciu voci
biotickym a abiotickym stresom. Jednym z takychto je obalovanie
osiva hydrogélom. NavySe, v kombindcii s vhodnym genetickym
materidlom vznikd predpoklad pre zvySenie Urody a kvality
tejto plodiny. Vysledky tohto experimentu potvrdili, Ze aplikdcia
hydrogélu mala pozitivny a preukazny vplyv na Grodu polarizacného
cukru, drodu bieleho cukru a obsah a-aminodusika. Navyse, vplyv
odrody na vybrané parametre bol eSte vyraznejsi, preukaznost
vplyvu bola dokdzana takmer vo vSetkych znakoch, s vynimkou
obsahu bieleho cukru a obsahu sodika. Vplyv interakcie vsetkych
faktorov bol naopak dokdzany prevazne pri kvalitativnych znakoch

(obsah bieleho cukru, draslika a sodika). Tieto vysledky naznacuja
relevantnost podobnych vyskumov vo vztahu k udrzatelnosti pro-
dukcie repy cukrovej v stresovych podmienkach.

Suhrn

Repa cukrova je v oblasti mierneho pdsma jedinou plodinou uréenou
na vyrobu cukru. V poslednych rokoch v§ak omnoho viac v porovnani
s minulostou na jej pestovanie vplyva sucho a teplo, ktoré su sprie-
vodnymi znakmi klimatickej zmeny. Z tohto dévodu bol zaloZeny
experiment s aplikdciou hygrogélu pomocou metédy obalovania osiva,
ktorej primarnym cielom je zmiernit bioticky a abioticky stres. V expe-
rimente z rokov 2019 a 2020 boli pouzité dve odrody (Brian a Kosmas)
a skimany bol vplyv tychto faktorov na vybrané produkéné parametre
repy cukrovej. Vysledky potvrdili preukazny vplyv (P < 0,5) hydrogélu
a odrody na drodu polariza¢ného cukru (PSY), drodu bieleho cukru
(WSY), ako i koncentriciu a-aminodusika v koreni. NavySe odroda mala
preukazny vplyv (P < 0,5) aj na obsah draslika v koreni. Zo skimania
3-interakcie bolo zistené, Ze mala preukazny vplyv (P < 0,5) na obsah
bieleho cukru (WSC) a obsah draslika. Zaujimavym zistenim vSak bolo,
ze v interakcii s hydrogélom boli zaznamenané pozitivne tendencie
v porovnani s kontrolou pri vi¢Sine znakov. Preto mozno konstatovat,
7e obalovanie osiva hydrogélom moZno povazovat za vhodny ndstroj
k dosiahnutiu udrzatelnosti pestovania repy cukrovej v stresovych pod-
mienkach.
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