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The most common active ingredients of herbicides used in maize are, for example: dicamba, rimsulfuron, nicosulfuron,
dimethenamid. The experiment was carried out at the PPD Inovec Volkovce farm. The aim of this work was to utilize the possibilities
of chemical weed control and analyze them on plots with sown maize. The control of weed species were monitored and
the effectiveness of the herbicides used with specific active ingredients applied according to variants: early post-emergent and
post-emergent were also evaluated. The partial objectives of the work were: 1. evaluation of the current weed infestation using
numerous methods on control and treated variants; 2. evaluation of the effectiveness of regulatory intervention on variants
treated with herbicides; 3. evaluation of the phytotoxicity. The experiment was carried out on their standard plots with maize sown
according to the sowing plan. Experimental area was set aside each year that has only been sown and has not been further treated.
Chemical treatments in the experiment were carried out in accordance with the EPPO PP1/181(5) methodology. Untreated control
area was covered with foil during the application of herbicides. Based on the use of available herbicides, the variants were divided
into early post-emergence treatment up to the 3 leaf of maize and post-emergence treatment up to the 6" leaf of maize. The best
result had variant with active ingredients dicamba and prosulfuron in early post-emergence treatment.
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to biodiversity, the selection of certain weed species,
increased plant resistance to active substances, and
so on. In the past, mechanical control and traditional
agronomic practices were mainly used, which can lead
to a certain reduction of weed seed stock in the soil, but
herbicide control is one of the most effective methods.

1 Introduction

Maize (Zea mays L.) is one of the most important crops
in global agriculture, along with rice and wheat. Maize
has grown in more than 170 countries around the world
with an area of approximately 194 million hectares,
with a production of approximately 1,148 million tons.

In 2023, the average grain corn yield in Slovakia was
7.86 t.ha'(Statisticky urad SR, 2023). The total yield was
1.6 million tons. The cultivation area was 203,165 ha. As
a wide-row crop, corn offers a lot of space for weeds,
which can drain a significant amount of nutrients,
especially in the early stages of growth. If weeds are
not eliminated in any way, crop losses of 30% or more
are possible. Drought and other harmful factors can
cause crop losses of up to 30-35%. Modern agriculture
is focused on maximizing yields per hectare, and in such
a system, the use of herbicides is probably inevitable.
However, everything should be done in moderation, as
the indiscriminate use of herbicides can cause disruption

Weed control, like protection against fungal diseases,
should be approached sensibly, after careful professional
consideration and using a variety of strategies. Every
farmer has several options at their disposal, such as
tillage, herbicide control and the use of biological
products. When choosing a specific method, factors
such as the cultivation system, the composition of weeds
in the field, the abundance of weeds, the corn variety,
but also precipitation and weather must be considered.
The goal must always be to eliminate weeds so that they
do not take away nutrients and space for the growth and
development of maize.

*Corresponding Author: Stefan Tyr, Slovak University of Agriculture in Nitra, FAFR, Institute of Agronomic Sciences,
Tr. Andreja Hlinku 2, 949 01 Nitra, Slovak Republic
e-mail: stefan.tyr@uniag.sk, https://orcid.org/0000-0001-7795-7538

Slovak University of Agriculture in Nitra

Faculty of Agrobiology and Food Resources

370


https://doi.org/10.15414/afz.2025.28.04.370-380

mailto:stefan.tyr%40uniag.sk?subject=
https://orcid.org/0000-0001-7795-7538

Acta fytotechn zootechn, 28, 2025(4): 370-380
http://www.acta.fapz.uniag.sk

1.1 Agroecological Conditions for Growing Maize
in Slovakia

Maize (Zea mays L.) is a crop that thrives in warm, dry
tomoderately humidareas.|thasarelatively long growing
season and, due to its high resistance to drought, is also
suitable for sandy soil, where other cereals ‘thrive’ much
less well. Maize requires temperatures of around 19 °C
during the phenological flowering phase, which indicates
that its heat requirements are relatively high. Despite
its good drought resistance, maize needs sufficient soil
moisture during emergence and initial growth (Vil¢ek,
2005). In order to achieve the best possible yield and
quality, it is very important to select the right hybrid
that will suit the site conditions as much as possible. Pre-
sowing preparation and ensuring a fine-grained structure
are alsoimportant.The optimal sowing time is considered
to be when the soil temperature reaches at least 8-10 °C.
Another condition for proper crop establishment is
maintaining the appropriate sowing depth and density.
The nutrition and fertilization of maize must be adapted
to the expected nutrient uptake, considering the ASP.
Maize makes very good use of organic fertilizers and
benefits from them (Janc¢ovi¢, Vozar, 2009).

1.2 Spectrum of Weeds Infestation in Maize

Wide-row crops create excellent conditions for the growth
of weeds, which are undesirable for the growth and
development of cultivated crops as they draw water, light
and, in particular, nutrients from the soil and fertilizers.
Maize is particularly sensitive to weed competition
during the first 40 to 50 days after emergence. Due
to cost reduction, mechanical treatments (weeding)
are increasingly being omitted, and therefore it is
necessary to focus on the application of herbicides
(Tyr, 2003). Weeds are defined as any undesirable
plant and are considered one of the main problems in
agricultural fields. Although weeds exhibit a diverse set
of characteristics, most of them tend to show increased
above-ground biomass in response to nutrient supply
and quickly interfere with crop growth. High weed
pressure negatively affects productivity, mainly due
to competition for limited resources, including nutrients,
water and light (Bretas et al., 2024). Of all the biotic and
abiotic factors that threaten maize, weeds are considered
one of the most important aspects limiting the yield
of this crop. Corn does not compete with weeds for at
least a month after sowing, allowing them to grow freely.
Currently, there are more than 100 species of weeds in
corn, of which approximately 40 are common and can
lead to a significant reduction in yield of up to 85%
(Da Silva Brochado et al.,, 2022). Although weeds are
considered a negative factor in crop cultivation, they
can sometimes be beneficial. In drier areas, some

weed species act as living compost, preventing water
evaporation from the soil and soil erosion. Some weed
species even improve soil fertility by capturing nitrogen.
Others serve as food for animals, pollinators and other
beneficial insects (Hasan et al., 2021). Recently, we have
been encountering more and more invasive, introduced
weed species in vegetation, which poses great danger.
Invasive species include the weeds mentioned above,
mainly: Ambrosia artemisiifolia L., Conium maculatum
L., Iva xanthiifolia Nutt., Abutilon theoprasti L., Xanthium
strumarium L. and others (Tyr — Veres, 2012). The species
with the highest frequency of occurrence (persistence)
include: Chenopodium album (L.), Viola arvensis (L.),
Fallopia convolvulus (L.), Polygonum aviculare (L),
Cirsium arvense (L) and Tripleurospermum inodorum
(L). Of the recorded species, 43% were apophytes,
49% were archaeophytes and 8% were neophytes. In
the conventional farming system, 133 weed species
were found, while in the organic system there were 177.
The organic farming system recorded more than twice
the average species richness than the conventional
system. The average number of weed species in
the catchment area increased with altitude in both
farming systems (Kolafova, 2024).

1.3 Weed Control

The use of herbicides as a chemical means of weed
control is now an integral part of cultivation practices on
every farm. The term ‘herbicide’ refers to an active
substance or substances that, through a specific
mechanism of action, lead to the elimination of weed
species in cultivated crops (Braz et al, 2022).
The mechanism of action must be varied and regularly
changed to prevent the development of resistance.
The aim of using herbicides should not be to completely
eliminate weeds on the land, but to reduce their numbers
below the threshold of harmfulness and also to reduce
their seed reserves in the soil (Manzone, 2020). Like
everything else, herbicides have both positive and
negative sides. The positive side is that the advent
of effective herbicides has significantly reduced the need
for human labor, which means lower costs. Another
positive aspect is, of course, their effectiveness and
the fact that they enable the potential of the cultivated
crop to be exploited (Wardak et al., 2025). The negative
side is the demonstrable impact on the environment and
the increasingly frequent presence of active substances
in groundwater (Guerra et al.,, 2022). The herbicidal effect
ismanifested by biochemicaland/or physical mechanisms
that cause the death of the target organism (Jin et al.,
2021). Their manifestation can vary from color change,
tissue necrosis, leaf deformation to complete wilting.
Some mechanisms disrupt the cell membrane of plants,
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which can directly or indirectly disrupt metabolic
processes. When selecting and using a specific herbicide,
it is very important to correctly identify the species
to which the herbicide is to be applied and to adhere
to the dosage and method of application (Li et al., 2022).
Herbicides that inhibit acetolactate synthase have
the highest number of reported cases of resistance
worldwide, especially in monocotyledonous weeds. They
belong to the most widely used group of herbicides, and
their application is increasing every year. Therefore, new
cases of resistance to this mode of action are expected
to occur in many weed species (Heap, 2022).
The effectiveness of herbicides is influenced by several
factors, the main ones being (Champion, 2019):
Temperature: most of the active ingredients contained in
herbicides are ineffective at low temperatures and their
application during such periods is ineffective. As a rule,
the effectiveness of herbicides increases with rising
temperatures. Precipitation: heavy rainfall shortly after
the application of a non-soil-active herbicide can
completely wash away the active ingredients, rendering
the application completely ineffective. On the contrary,
moderate rainfall is desirable for soil herbicides. Heavy
rainfall shortly after application causes the active
ingredients to be washed into the lower soil layers, where
phytotoxicity to the cultivated crop may occur. Wind
speed: The application of herbicides is generally affected
by wind speed, which can cause drift and possibly
damage to neighboring crops. Sunlight: sunlight, or
rather its intensity, mainly affects herbicides that disrupt
photosynthesis. Other factors include soil type, soil pH,
microorganisms, humus content and soil moisture, which
also have a significant impact on the overall effect
of the herbicides used. Therefore, it is assumed that
changing climatic conditions will have a major impact on
weed biology, their growth characteristics and their
management (Kumar et al., 2023). Busi et al. (2020) argue
that chemical weed control is stress-free, flexible and
relatively inexpensive compared to mechanical control.
In addition, chemical control is suitable for various
climatic and soil conditions. Even on very heavy or lighter
soils, it has proven to be more effective than mechanical
cultivation. The main task of proper weed control is
to keep weeds below the threshold of economic,
ecological and, last but not least, economic harmfulness.
Weed control creates suitable conditions for optimal
growth and development of the cultivated crop (Sohn et
al., 2021). Weed control in maize is usually limited to one
herbicide treatment, but the application of two or more
herbicides has many advantages, e.g. broadening
the spectrum of weed control, reducing the risk of crop
damage by using lower herbicide doses, and limiting
herbicide residues in the soil or crop (De Cauwer et al.,
2023). In general, total herbicides are non-selective

before sowing and are used to eliminate prevalent
complex annual and perennial weeds, especially thistles
(Allmendinger et al., 2022). Ding et al. (2021) claims that
the maximum effectiveness of such an herbicide can be
achieved by applying it before sowing and lightly
incorporating the active ingredient into the soil. It has
been found that some herbicides, such as carfentrazone-
ethyl, pendimethalin and growth regulator-inhibiting
herbicides, are less effective against certain weeds. Pre-
emergence herbicides containing dimethenamid,
terbuthylazine and S-metolachlor wusually provide
the most effective protection for future maize crops. In
case of control failure or absence of pre-emergence
treatment, herbicides containing, for example, dicamba
or various sulfonylureas can be applied after emergence
(Suk et al, 2023). However, if one herbicide is used
repeatedly over a long period of time to control the same
weeds, resistance may develop. Therefore, it is necessary
to avoid long-term, continuous use of the same herbicide.
Herbicides with different modes of action should be
alternated to prevent weeds from developing resistance
to specific active ingredients. Scientists have found that
the application of two or more compatible herbicides
used as a tank mix is more effective in controlling a wider
range of weeds, including grasses, than the application
of a single active ingredient alone (Alam et al., 2021).
Most research in organic conditions — comparing some
of the alternative systems - has concluded that weed
management remains the main challenge in organic
maize production. In addition, weather and environment
significantly influence the possibilities/effects related
to weed management systems and crop development
(Schmidt et al., 2023). The residual effectiveness of pre-
emergence herbicide treatment for weed control
depends on several variables, including environmental
conditions (i.e. amount of rainfall after application,
temperature), the physical and chemical properties
of the herbicide (i.e. water solubility, vapor pressure,
octanol-water coefficient, acid ionization constant),
the physical and chemical properties of the soil (i.e. pH,
organic matter, structure) and the composition
of the weed community in the soil. Effective weed control
at the beginning of the season can be achieved with pre-
emergence herbicides if these factors are favorable for
the correct chemical intervention. However, if any
of these conditions are not favorable, weed control at
the beginning of maize growth may fail (Silva et al., 2023).
For many years, glyphosate-based herbicides were used
without seriously endangering crops. However, overuse,
misuse and overreliance on glyphosate have led
to the emergence of glyphosate-resistant weeds and
made it necessary to use herbicides such as dicamba. In
addition, dicamba-resistant crops such as soybeans have
emerged, but the use of dicamba has spread again and
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this herbicide is currently one of the most widely used,
with interest in the use of auxin herbicides increasing
significantly. Dicamba, applied alone or in tank mixes,
can effectively control several weed species, including
several glyphosate-resistant weeds (Traylou et al., 2024).
The aim of this study was to utilize the possibilities
of chemical weed control and analyze them on land
planted with maize. Weed species control was monitored,
and the effectiveness of the herbicides used, and specific
active substances applied according to variants (early
post-emergent and post-emergent) was evaluated.
The partial objectives of the work were to evaluate
the current weed infestation using a numerical method
on the control and treated variants, to make a video
recording of the control area (control = untreated),
to assess the effectiveness of the control intervention on
the variants treated with herbicides, to assess the possible
phytotoxicity of the applied herbicides according
to the variants, and evaluating the weight of the pods
from each variant in comparison with the control.

2 Material and Methods

The experiment was carried out at the PPD Inovec
Volkovce farm, which was located in dry agroecology
conditions near Zlaté Moravce. The PPD Inovec Volkovce
farm manages an area of 1700 ha.They grow winter wheat
on a total area of approximately 490 ha, winter rapeseed
on 400 ha, sunflowers on 80 ha and grain maize on an
area of approximately 150 ha. A large part of the land
is also covered by permanent grassland. Brown soils
are found in almost the entire area. Pseudogley brown
soils and several subtypes of cambisols predominate,
with a predominance of pseudogley cambisols, typical
cambisols and regosols. Of the subtypes of brown soils
associated with the undulating hilly part of the cadastral
area, eroded brown earth predominates. Along
watercourses, there are fluvisols (alluvial soils) with
a predominance of the gley fluvisol subtype. The forested
areas have developed on forest soil subtypes. These
are lined in the lower parts mainly by typical brown
soils and eroded brown soils. Overall, the soils within
the cooperative's territory are classified as very productive
to productive. The village of Volkovce is located in
the northern part of the Pohronskd pahorkatina hills
in the Bocovka river valley on the southern slopes
of Pohronsky Inovec. The altitude of the area ranges from
220 to 450 metres above sea level. The north-eastern
part of the area is mostly covered by oak forest, while
the rest is deforested and used for agriculture. The terrain
is moderately undulating and hilly. The Bocovka stream
flows through the cadastral territory and flows into
the Siro¢ina watercourse, which joins the Zitava river
in Vrable. The territory of the municipality belongs

to the climatic region of temperate latitudes. The average
annual airtemperatureis 9 °C, with July being the warmest
month (average 18.7 °C) and January and February being
the coldest months (-1.8 °C). The period with an average
temperature above 10 °C begins in mid-April and ends
in mid-October. The average number of summer days
per year in this area is 63. There is an average of 14 days
when the air temperature rises above 30 °C, known
as tropical days. There are an average of 22 frost days
(with a minimum temperature of -0.1 °C). Precipitation,
which is most important for the growth of maize and
weeds, is very low between April and June. In winter,
south-easterly, easterly and north-easterly winds prevail,
while in summer, westerly winds prevail (internal source:
PPD Inovec Volkovce, 2022). The implementation took
place on their standard plots with maize sown according
to the sowing plan. The supply of weed seeds on
the plots of this farm was sufficient, so there was not
risk of contamination or distortion of the experimental
results due to weed-free soils. In agreement with
the agronomist, an area of 8 areas was set aside where
corn was only sown without any other agrotechnical
measures that were carried out across the entire field.
Chemical treatments were carried out individually
using a manual experimental sprayer. Used dose
of water was 300 liters per hectare. The experiment was
carried out in accordance with the EPPO PP1/181(5)
methodology (EPPO database, 2021). Untreated control
area was covered with foil during the application
of herbicides. The soil was sufficiently prepared
before and at sowing and the weeds were removed
mechanically. The evaluation of the weeds in variant
V3 was conducted prior to the application of dicamba,
rimsulfuron, nicosulfuron + adjuvant (Kelvin Quattro
+ Dash). Evaluation of herbicide efficacy described in
Tables 5, 6 was conducted 21 DAT which is the optimal
time to determine herbicide efficacy on specific weed
species. The statistical evaluation of the results obtained
was performed using the TIBCO StatisticaTM program
13.6.0. The evaluation of the results obtained has been
evaluated on the basis of the Bonitation scale given in
Table 1 and Table 2. To calculate the effect of herbicides
in %, we need Abott’'s formula, which is as follows:

U:MJOO
(0]

where: U - herbicide efficacy in %; O - number of living
weeds in untreated control; K- number of living
weeds after weed control
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Table 1 Bonitation scale for assessing the effect of herbicides (part 1)
Degree of weed cover Effect of herbicide on weeds
% value symptoms on plants % value in words
0.00 1 stand without live weeds 100.00 1 excellent
2.50 2 occasional weeds still alive 97.50 2 very good
5.00 3 small amount of weeds still alive, strong weed damage 95.00 3 good
10.00 4 part of weeds still alive, clear weed damage 90.00 4 satisfactory
15.00 5 weed damage still evident 85.00 5 satisfactory
25.00 6 weed damage insufficient 75.00 6 insufficient
35.00 7 slight weed damage, largely still growing 65.00 7 weak
67.50 8 insignificant damage, weeds developing almost normally 32.50 8 very weak
100.00 9 no damage, weeds growing as in untreated plot 0.00 9 none

Source: Tyr, Veres, 2012

Table 2 Bonitation scale (part 2)
Effect of the herbicide on crop plants (phytotoxicity)
Symptoms on cultivated crops % value
No damage at all 0.00 1
Individual leaves slightly damaged 2.50 2
Occasional damaged leaves and slight stunting of growth 5.00 3
Most of the leaves damaged, noticeable stunting 10.00 4
Severe damage to leaves which are not yet dying, but stunting is evident 15.00 5
Entire plant damaged 25.00 6
Partial leaf death 35.00 7
Leaves dead, partial death of entire plant 67.50 8
Plants dead 100.00 9

Source: Tyr, Veres, 2012

The assessment of phytotoxicity on the corn stand was evaluated based on a Bonitation scale part 2

2.1 Treatment Distribution and Characteristics

Treatments in the field experiment were divided into 3
categories. The first category was early-postemergent
herbicides and the second category was post-emergent
herbicides, the last one was untreated control based
on variants in Table 3. The experiment also included
untreated control and a variant of the farm technology,
which served to compare the different herbicides
applied. Herbicide rates were always set according
to the applicable label and with the recommended water
rate per hectare, which was 300 litres. Application dates
were in accordance with agronomic practice. The date
of early-postemergent application was May 8, 2023.
Growth stage of weed was BBCH 10-12 and growth stage
of maize was BBCH 13-14. The postemergent application
was May 22, 2023 and growth stage of weed was BBCH
16-17 and growth stage of maize was BBCH 16-17.

3 Results and Discussion

Based on the implementation of experiments according
to the established methodology and variants,
information on the weed occurrence and effectiveness
of regulatory interventions was continuously obtained.
The results obtained were evaluated and conclusions
were drawn based on the evaluations. The maize crop
variants studied included the weeds Chenopodium
album L., Echinochloa crus-galli L., Anthemis arvensis
L. and winter rape, which was grown as a pre-crop
on the plot. According to the rating scale (Tables 1,
2), it is possible to evaluate the efficacy of dicamba,
rimsulfuron, nicosulfuron + adjuvant (Kelvin Quattro
herbicide with Dash) as excellent to very good on
the listed weed species. Interestingly, the above
herbicide showed phytotoxicity after application but
ultimately had no significant effect on crop quality and
yield. The evaluation of the weed occurrence of variant
V5 was carried out before the application of dicamba,
prosulfuron + adjuvant (Casper 55 WG + Dash) herbicide
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Table 3 Distribution of treatments into groups
Groups Active ingredients, herbicides, adjuvants Variant No. Dose
of treatment

Untreated control

Vo

Early

dicamba, rimsulfuron, nicosulfuron + phospate
esters, methyl ester of palmitic and oleic acid,

V3 - Kelvin Quattro + Dash

0.48 kg.ha™ + 0.5 l.ha™

oleic acid
postemergent
dicamba, prosulfuron + phospate esters, methyl V5 - Casper 55 WG + Dash | 0.3 kg.ha' + 0.5 l.ha™
ester of palmitic and oleic acid, oleic acid
tembotrione V7 - Laudis OD 2.2 l.ha’
Postemergent mesotrione, nicosulfuron + alkyphenolalkoxylate | V8 — Callisto 100 SC + Milagro 1.0+1.0+0.5Lha’
4 SC + Saman

at the 3-leaf stage of maize. The application itself took
place at the same 3-leaf stage of maize; the product was
applied early-postemergent. The evaluation of herbicide
efficacy described in Tables 7, 8 took place 21 DAT which

is the optimum time to determine herbicide efficacy
on specific weed species. According to the rating scale
(Tables 1, 2), the efficacy of Casper 55 WG herbicide with
Dash can be rated as excellent to very good on the listed

Table 4 Weed species present during the assessment in variant VO on 8. 5. 2023
Inclusion in the system Weed name Number of weeds per m?
r r2 r3 average
Echinochloa crus-galli L. 5.00 7.00 3.00 5.00
Late spring weeds
Chenopodium album L. 64.00 48.00 54.00 55.34
Winter weeds Anthemis arvensis L. 3.00 2.00 3.00 2.67
Previous crop residue Brassica spp. 2.00 1.00 2.00 1.67
Total per m? 74.00 58.00 62.00 64.67
Average per m? 64.67
r1,r2,r3 — repetitions
Table 5 Weed species present during the assessment in variant V3 on 8. 5. 2023
Inclusion in the system Weed name Number of weeds per m?
r r2 r3 average
Late spring weeds Echinochloa crus-galli L. 2.00 1.00 1.00 1.33
Chenopodium album L. 36.00 32.00 41.00 36.33
Winter weeds Anthemis arvensis L. 1.00 3.00 2.00 2.00
Previous crop residue Brassica spp. 1.00 4.00 7.00 4.00
Total per m? 40.00 40.00 51.00 43.67
Average per m? 43.67

r1,r2,r3 - repetitions

Table 6

(rating 21 DAT, on 29. 5. 2023)

Weed species (V3) according to the efficacy of the selected herbicide based on the rating scale

Inclusion in the system Weed name Herbicide efficacy, value
r r2 r3
Echinochloa crus-galli L. 1 1 1
Late spring weeds -
Chenopodium album L. 1 1 1
Winter weeds Anthemis arvensis L. 1 1 1
Previous crop residue Brassica spp. 2 2 2

r1,r2,r3 — repetitions
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Table 7 Weed species present during the assessment in variant V5 on 8. 5. 2023
Inclusion in the system Weed name Number of weeds per m?
r r2 r3 average
Echinochloa crus-galli L. 5.00 6.00 3.00 4.66
Late spring weeds
Chenopodium album L. 18.00 21.00 23.00 20.66
Winter weeds Anthemis arvensis L 1.00 2.00 2.00 1.66
Previous crop residue Brassica spp. 1.00 1.00 1.00 1.00
Total per m? 25.00 30.00 29.00 28.00
Average per m? 28.00
r1,r2, r3 — repetitions
Table 8 Weed species (V5) according to the efficacy of the selected herbicide based on the rating scale
(rating 21 DAT, on 29. 5. 2023)
Inclusion in the system Weed name Herbicide efficacy, value
r r2 r3
Late spring weeds Echinochloa crus-galli L. 9 9
Chenopodium album L. 1 2 2
Winter weeds Anthemis arvensis L. 1 1 1
Previous crop residue Brassica spp. 2 2 2
r1,r2, r3 — repetitions
Table 9 Weed species present during the assessment in variant V7 on 22. 5. 2023
Inclusion in the system Weed name Number of weeds per m?
r1 r2 r3 average
Late spring Echinochloa crus-galli L. 6.00 7.00 4.00 5.66
Chenopodium album L. 48.00 43.00 49.00 46.66
Winter weeds Anthemis arvensis L. 1.00 2.00 2.00 1.66
Previous crop residue Brassica spp. 2.00 3.00 2.00 233
Total per m? 57.00 55.00 57.00 56.33
Average per m? 56.33

r1,r2,r3 - repetitions

Table 10 Weed species (V7) according to the efficacy of the selected herbicide based on the rating scale

(rating 21 DAT, on 12. 6. 2023)

Inclusion in the system

Weed name

Herbicide efficacy, value

r1

r2

r3

Late spring

Echinochloa crus-galli L.

Chenopodium album L.

Winter weeds

Anthemis arvensis L.

Previous crop residue

Brassica spp.

11,12, r3 - repetitions
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weed species and no effect on Eurasian watermilfoil.
However, hedgehog curiae are not even declared in
the efficacy of dicamba, prosulfuron (Casper 55 WG),
since it is a two-leaf weed control product. The evaluation
of the V7 variant weed occurrence was carried out before
the application of tembotrione (Laudis OD) at the 6-leaf
stage of maize, the product was applied post emergently.

The evaluation of herbicide efficacy described in Tables
9, 10 took place 21 DAT which is the optimum time
to determine herbicide efficacy on specific weed species.
According to the rating scale (Tables 1, 2), it is possible
to evaluate the efficacy of tembotrione (Laudis OD) as
excellent to very good on the listed weed species. In
this case, it should also be noted that the efficacy was
excellent to very good even though the weeds listed
were already considerably overgrown (high growth
stage). The evaluation of the weeds in variant V8 (farm
technology) was carried out before the application
of the mesotrione, nicosulfuron + alkyphenolalkoxylate

(Callisto 100 SC + Milagro 4 SC + Saman) at the 6-leaf
stage of maize.

The evaluation of herbicide efficacy described in
the tables took place 21 DAT, which is the optimum
time to determine herbicide efficacy on specific weed
species. According to the rating scale (Tables 1, 2), it is
possible to evaluate the efficacy of the mesotrione,
nicosulfuron (Callisto 100 SC + Milagro 4 SC) in tank-mix
as excellent to very good on the listed weed species. In
this case, it should also be noted that the efficacy was
excellent to very good even though the above weeds
were already considerably overgrown (high growth
stage). The three most important and common maize
diseases monitored were maize stunt, maize fusarium
wilt and maize powdery mildew. Maize stunt on the tips
of the ears and fusariosis between the kernels were very
rare in the crop, but this was practically not reflected in
the yield. The yield of the plot was 8,8 t.ha". Harvesting
of the cobs from the individual variants took place 2 days

Table 11 Weed species present during the assessment in variant V8 on 22. 5. 2023
Inclusion in the system Weed name Number of weeds per m?
r r2 r3 average
. Echinochloa crus-galli L. 8.00 4.00 2.00 4.66
Late spring
Chenopodium album L. 51.00 37.00 43.00 43.66
Winter weeds Anthemis arvensis L. 3.00 2.00 4.00 2.33
Previous crop residue Brassica spp. 5.00 2.00 1.00 2.66
Total per m? 67.00 45.00 50.00 54.00
Average per m? 54.00
r1,r2, r3 — repetitions
Table 12 Weed species according to the efficacy of the selected herbicide based on the rating scale
(rating 21 DAT, on 12. 6. 2023)
Inclusion in the system Weed name Herbicide efficacy, value
r r2 r3
Late spring Echinochloa crus-galli L. 1 1 1
Chenopodium album L. 1 1 1
Winter weeds Anthemis arvensis L. 1 1 1
Previous crop residue Brassica spp. 2 1 2
r1,r2, r3 — repetitions
Table 13 Results of the Student’s t-test where P = 0.05
Variant group Variant No. | Average number of weeds per m? Average number of weeds per m? P=0.05
before application after last application in variants
Untreated control Vo 64.67 64.67 -
V3 42.67 2.00 0.0001
Early postemergent
V5 28.00 6.00 0.002
V7 56.33 3.00 0.001
Postemergent
V8 54.00 2.00 0.0001
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before the harvest. On the basis of the data collected and
tabulated, a statistical evaluation of the effectiveness
of the weed control was carried out using Student’s t-test.
The Student’s t-test resulted in a P-value. The difference
in the abundance of weeds in the untreated and treated
maize stand is demonstrable, as can be observed in
Table 13.

Table 13 also includes the P-values that are added
above the “After application” columns. These values
express the statistical significance of the differences
compared to the control variant (V0). A lower P-value
means greater confidence that the difference is not
random - hence higher intervention effectiveness.
The evaluation of the efficacy of the herbicides used was
calculated using Abott’s formula. In variant V3, dicamba,
rimsulfuron, nicosulfuron + phospate esters, methyl ester
of palmitic and oleic acid, oleic acid (Kelvin Quattro +
Dash) were applied with an efficacy of 95.31%. In variant
V5, dicamba, prosulfuron + phospate esters, methyl ester
of palmitic and oleic acid, oleic acid (Casper 55 WG +
Dash) were applied and achieved an efficacy of 78.57%.
In variant V7, tembotrione (Laudis OD) active ingredient
was applied with an efficacy of 94.67%. In the last variant
V8 (farm technology), an efficacy of 96.29% was obtained
using the combination of mesotrione, nicosulfuron +
alkyphenolalkoxylate (Callisto 100 SC + Milagro 4 SC +
Saman). Figure 1 shows a comparison of the average
number of weeds per m? before and after herbicide
application in each variant.

4 Conclusion

The experiment was located in dry agroecology
conditions in Volkovce, Zlaté Moravce district. Based on
the trials conducted and their evaluations at the three
herbicide application dates (untreated control, early
post-emergent, post-emergent) chosen by the grower, it
is possible to grow maize without the risk of potentially
reducing the economicyield and returns from cultivation.
The dominant weed species were Chenopodium album
L. and Echinochloa crus-galli L. From the group of early-
postemergent formulations, these weed species were
very successfully controlled by dicamba, rimsulfuron,
nicosulfuron + phospate esters, methyl ester of palmitic
and oleic acid, oleic acid (Kelvin Quattro + Dash) and
from the group of postemergent formulations it was
tembotrione (Laudis OD).
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