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PREFACE

Each year, the editors of the volume you are about to read are tasked with the responsibility
of putting a coherent form to the proceedings from MendelNet, the international PhD
Students Conference of the Faculty of AgriSciences of Mendel University in Brno.

The event which reached, this year, on November 10, 2021, its 28™ edition, is traditionally
aimed at both under and postgraduate students from the Czech Republic, Europe and beyond,
and proudly welcomes the participants of various professional and cultural backgrounds.
And while this time the people could not gather on-site due to globally-imposed covid-19
restrictions, the conference swiftly transformed itself into a virtual and fascinating beehive
of results, opinions and brand new research paths and ideas.

Here in Brno, under the spell of great genetician G. J. Mendel and the guidance of skilled
senior researchers and supervisors, students can introduce, defend and discuss their scientific
results while those who do not feel confident enough to present and pen their paper in English
are invited to join as spectators and follow-up discussion participants.

The best submissions are, after rigorous peer-review process, collected here and range
from plant and animal production to fisheries and hydrobiology to wildlife research
while agroecology and rural development, food technology, plant and animal biology,
techniques and technology and applied chemistry and biochemistry also belong to the core
areas being investigated.

The collection as varied and huge as this can succeed only as a team effort, both on authors’
and editors’ side, so we would like to express our thanks and gratitude to all committees
and reviewers both for their outstanding work and invaluable comments and advice.

The Editors
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Alternative mechanical pre-treatment methods of hot-dip
galvanising surface to increase of the organic coatings adhesion

Jaroslav Lozrt, Jiri Votava, Radim Smak
Department of Technology and Automobile Transport
Mendel University in Brno
Zemedelska 1, 613 00 Brno
CZECH REPUBLIC

xlozrt@node.mendelu.cz

Abstract: The content of this contribution is an evaluation of research on various mechanical
pre-treatments of inorganic coating, which is part of the so-called duplex system applied to a steel sheet.
In order to coating adhesion increase, the hot-dip galvanising surface was first pre-treatment using
the standard light blast technology (synthetic brown corundum F40). Furthermore, pre-treatment was
also carried out using alternative methods that can be used in conditions without blasting equipment —
sandpaper regrinding (P40, P60, P80 and P100) and a corrosion-resistant steel brush (wire diameter
0.30 mm). Tools are designed e.g. for cleaning metal surfaces. Samples without mechanical pre-
treatment and samples with blasted surface were used as a standard. The surface texture was evaluated
based on the roughness height parameters Ra and Rz (according to CSN EN 1SO 4287 standard).
The mechanical resistance of applied anti-corrosion protection was determined by means of a pull-of
adhesion test (according to CSN EN I1SO 4624 standard). The experiment suggest results, that among
the alternative methods, the use of P80 and P100 sandpapers and corrosion-resistant steel brushes seems
to be the most suitable, as these tools are not as aggressive to the galvanised surface as P40 and P60
sandpapers.

Key Words: carbon steel, zinc coating, surface texture, abrasive, sweeping

INTRODUCTION

It is generally accepted that mechanical adhesion is improved by increasing surface roughness,
since more active centres (anchorage points) are available. However, highly pronounced roughness can
be detrimental as it can lead to local differences in the organic coating adhesion that could promote
metals corrosion under the coating layer (Cabanelas et al. 2007, Votava et al. 2018). Thus, there
is a critical point with an optimum roughness profile, which is particularly important for galvanized
surfaces (Malone 1992). Increasing the surface roughness of galvanized steel can be achieved either
naturally (by weathering) or by mechanical and chemical pre-treatment (Cabanelas et al. 2007, Votava
et al. 2020). A suitable mechanical surface pre-treatment method for the application of an organic
coating is the coarse removal of irregularities and lumps on the zinc coating with a coarse file, followed
by a so-called sweeping with a sharp-edged abrasive (can be advantageously used especially for shape
complex components — e.g. weldments) or sandpaper regrinding. The sweeping purpose is not only
to achieve the desired degree of surface cleanliness, but also the necessary profile for anchoring
the organic coating on the smooth zinc coating (Kuklik and Kudlacek 2014, Polakova et al. 2018).
Both of these factors contribute to increasing the coating adhesion to the substrate. Furthermore, blast
pre-treatment also leads to an increase in the fatigue strength of metal surfaces (Hansel 1999). However,
too much mechanical pre-treatment destroys and reduces zinc coating thickness or creates too much
internal stress, which can later cause coating delamination. The surface pre-treatment should reduce
maximum 10 pm of zinc coating (thus suitable for zinc coatings over 30 um thickness). For this reason,
the blasting air pressure should be 0.2-0.3 MPa and the distance of the nozzle end from the material
surface should be 250-350 mm. However, the worker experience is also very important. The particle
size for blasting galvanised steel should be between 200-500 um (Hylak and Kudlacéek 2017).
The authors Hylak et al. (2017) then specifically recommend brown corundum (alumina) and corrosion-
resistant chromium grit for light blasting of zinc coating.
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MATERIAL AND METHODS

The experiment consists of two parts. The first part is focused on the surface roughness analysis
(Ra and Rz parameters) and the material removal evaluation (h parameter). The second part deals with
the coating adhesion to the galvanized surface. The blasting was carried out with a BlastRazor Z-25. All
alternative mechanical pre-treatments were carried out on a vertical cantilever milling machine FA 3
AV. The tools used were brand new. A total of 48 samples in 7 sets were researched. One waterborne
paint and one synthetic paint were tested. The basic paint was not applied, as both of these paints are so-
called self-etching ("2 in 1"). A commercially available hot-dip galvanized sheet (continuously
by the so-called Sendzimir method) based on ferritic-pearlitic steel S235JRG1 was chosen. The zinc
coating thickness was 35 + 3 um. The zinc coating thickness measurement was carried out using
the Elcometer 456 non-destructive electromagnetic method in accordance with the procedure specified
in CSN EN 1SO 1461 standard. The samples dimensions were 190 x 65 x 1 mm. For the samples
intended for alternative mechanical pre-treatment methods, a bend was made at one end (for clamping
in a vice). After surface pre-treatment, the samples length was cut to 160 mm. Table 1 then shows
a breakdown of the samples number in each set.

Table 1 Samples No. in each set based on the various criteria

Set Pre-treatment Pressing force No. of samples

No. (grain size [um]) [N] Total Waterborne paint Synthetic paint

1 - - 4 2 2

F40

2 (355-500) 4 2 2

3 P40 10£2 4 2 2

(400-500) 40+2 4 2 2

4 P60 10£2 4 2 2

(250-315) 40+2 4 2 2

5 P80 10£2 4 2 2

(125-250) 100 £ 2 4 2 2

6 P100 10+£2 4 2 2

(125-100) 100 2 4 2 2

10+£2 4 2 2

7 Steel brush 10042 4 2 2

The blasting was performed with synthetic brown corundum, the air pressure was 0.25-0.30 MPa
and the nozzle distance from the surface was 300-350 mm. The sanding papers grain was always
synthetic corundum with open structure, synthetic resin binder, paper substrate and 75 mm die diameter.
The sandpapers clamping was done by Velcro. The steel cup brush was made of corrosion-resistant
corrugated wire with a 0.30 mm diameter. The brush diameter was 75 mm. The tools clamping
to the fixture was realized by means of an M14 nut with a 2.0 mm thread pitch. The jig clamping was
carried out using a milling head and a clamp with a 20 mm diameter. The tool vertical movement
in the jig and torque transmission was ensured by a 5 x 20 mm groove and a M5 screw. The milling
table transverse travel was always 450 mm/min and the tool revolutions were always 45 1/min. The tool
pressure on the workpiece was exerted by a steel coiled compression spring. The spring wire diameter
was 1.6 mm, outer diameter 12 mm, free length 45 mm, number of coils 11, material EN 10270-1 SH.
The spring characteristics were measured on a ZDM 5/51 universal testing machine. The pressing force
setting and change was realized by vertical sliding of the milling machine table. The two different
pressing forces were chosen for verification in practice (using hand tools). For the P40 and P60
sandpapers, a pressing force of only 40 + 2 N (instead of 100 + 2 N) had to be chosen because of the high
aggressiveness of these tools (a higher pressing force would have caused the zinc layer to failure
to the steel substrate) — forces were determined experimentally, as there is no standard for determining
the pressing force to ensure roughness. The tools themselves exerted a force on the sample
of approximately 1-2 N. This force is included in the = 2 N tolerance. A workplace view during sample
machining is shown in the Figure 1.

Legend: a — sandpaper; b — steel brush

@ 413|Page



MWV

The surface texture was evaluated based on the roughness height parameters Ra (average
arithmetic deviation of the roughness profile under consideration) and Rz (roughness profile maximum
height). The measurements were performed using a Mitutoyo SURFTEST SJ-201 mobile profilometer.
The roughness profile was filtered according to CSN EN SO 4287 standard. Sampling length Ac
2.5 mm, number of sampling lengths 5, Gauss filter, evaluation length In 12.5 mm. The Ra and Rz
parameters were measurements always parallel to the direction of workpiece movement during surface
pre-treatment (approximately in the longitudinal axis — thus perpendicular to the tool grooves direction)
and were carried out 100 times per set. Material removal was also evaluated. The zinc coating thickness
was also measured 100 times before and 100 times after pre-treatment in one set. For low pressing forces
(around 10 N), the calculation considered the zinc coating plastic deformation above the base material
level, which results in the higher probe distance of the measuring instrument from the steel substrate.
The material plastic deformation above the base material level (in belt grinding) is described — e.g.
by Pandiyan and Tjahjowidodo (2019). Thus, the zinc coating thickness increases artificially
and the actual material removal has to be determined by calculation — equation (1). It has then been
verified by practical measurements that at higher pressing forces values (above 40 N) there is already
a measurable decrease in the zinc coating thickness and the actual material removal needs to be
determined by calculation according to equation (2):

h =Rz — At=Rz— (2 —t1) [um] (1)
h=Rz+ At=Rz+ (11 —t2) [um] (2)
Legend: h — material removal /fum]; Rz — roughness profile maximum height /um]; At — zinc coating thicknesses difference

before and after mechanical pre-treatment /um]; t2 — zinc coating thickness after mechanical pre-treatment /um/; t1 — zinc
coating thickness before mechanical pre-treatment /um]

Paints that are commonly available on the Czech market were tested. Instead of the trade name,
the individual paints were designated "waterborne paint" and "synthetic paint". The main parameters
of paints provided by the manufacturers are given in Table 2.

Table 2 Paints main parameters

Type of paint Non-volatile solids Specific density Emissions of volatile organic Zn3(POs)2
[weight %] [g/cm?] compounds [kg/kg] [weight %]
Waterborne 50.0 1.20-1.30 0.03 -
Synthetic 43.0-48.0 1.24-1.35 0.35-0.37 <5.0

The coating was applied by air spraying technology at an ambient temperature of 22 + 1 °C.
The relative humidity was 50-60%. The coating application was always carried out immediately after
pre-treatment. The application interval of the individual each layers was at least 24 hours. Three coats
were always applied with a tolerance of 20 + 5 pm, so that the resulting coating thickness was always
60 = 5 um in total (tolerance guaranteed by air spraying application by a very experienced worker).
The coating thickness was measured after it had completely dried, again using an Elcometer 456
(according to CSN EN ISO 1461 standard). The measurements were performed 10 times on each sample.
Furthermore, the samples were subjected to a pull-off adhesion test (according to CSN EN 1SO 4624
standard) immediately after the paint had completely dried. The standard test cylinder diameter was
20 mm and the two-component glue "Araldite" was used. Tensile stress analysis was carried out using
an Elcometer (measuring range 0—7 MPa) — 24 hours after test cylinder gluing. Due to the limited
contribution scope was realized only basic testing using by the pull-off adhesion test.

RESULTS AND DISCUSSION

Surface texture

The following graphical representation (Figure 2) shows the Ra, Rz, t1, t2 and h parameters
depending on the mechanical pre-treatment and the pressing force. From Figure 2, it can be seen that
the lowest average values of Ra and Rz parameters were measured on the surface without mechanical
pre-treatment. Therefore, if these measured values are lower than the values optimal for maximum paint
adhesion, an increase in paint adhesion to the zinc substrate can be expected (Malone 1992). It is further
evident from Figure 2 that the highest average values of the Ra and Rz parameters were measured on the
blasted surface. Compared to alternative mechanical pre-treatments, the blasted surface also achieves
very high differences for the minimum and maximum values of the Ra and Rz parameters. This can be
attributed to the variable blasting conditions. The author Hansel (1999) states that any variation in nozzle
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air pressure, nozzle to surface distance or abrasive impact angle will affect the resulting profile. Authors
Guzanova et al. (2014) confirm that after brown corundum blasting, the resulting surface is rated
as the most dissected. This is confirmed by the values shown in Figure 2. These authors further state
that the surface cleanliness is average due to the increased dustiness. From this point of view, alternative
mechanical pre-treatments appear to be preferable as they produce a more homogeneous surface, which
is desirable for a relatively thin zinc layer (35 + 3 um). Authors Cabanelas et al. (2007) reported
an increase in the paint adhesion to the galvanised substrate when the Ra parameter value was increased
from 0.95 + 0.19 um (freshly galvanised surface) to 1.87 + 0.34 pm (low surface weathering). If Ra was
further increased to 5.28 + 1.28 um (high surface weathering), no further increase in paint adhesion was
observed. Therefore, based on the results of this publication, it can also be predicted that any mechanical
pre-treatment will lead to an increase in paint adhesion (compared to a surface without pre-treatment —
average Ra = 1.29 um). At the same time, however, there will no longer be measurable differences
between the blasted (average Ra = 4.92 um) and the alternatively pre-treated surface (average Ra =
1.56-2.45 um). Correlation of parameters Ra and Rz were not monitored.

Figure 2 Average values of Ra, Rz, t1, t2 and h parameters
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Pull-off adhesion test

The pull-off adhesion test result (Figure 3 and 4) is tensile stress necessary for the failure
of the weakest interface (adhesion failure) or the weakest component (cohesion failure) of produced
anti-corrosion system. Five measurements were always performed on each sample.

Figure 3 Average values of pull-off adhesion test and comparison with Ra parameter
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In the case of waterborne paint, only minimal increases in average tensile stress values were
observed for the pre-treated surfaces (compared to the surface without pre-treatment). The surface
roughness without pre-treatment is therefore sufficient. In the case of this paint, it is also important
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to take into account the fact that in the vast majority of cases there is adhesion failure between
the coating layers (65-80%). This finding indicates lower strength bonding layers characteristics
of the paint (Hylak et al. 2017). For this reason, the implementation of any pre-treatment is also of no
benefit (for this particular paint). The adhesion measurement of waterborne paint to hot-dip galvanized
substrate (without pre-treatment) was also investigated by Lozrt et al. (2021) and this experiment yielded
similar results (average values of 1.66-3.38 MPa). The value of 1.66 MPa was achieved by paint with
the same dry matter content and specific gravity. Values of 3.38 MPa can then be justified by the higher
dry matter content and specific paint gravity. In the case of synthetic paint, the mechanical pre-treatment
benefit has already been statistically demonstrated. Without pre-treatment, average values of 0.52 MPa
were achieved, with 90% adhesion failure between the substrate and the first layer. This finding indicates
a higher level of adhesion between the paint layers, compared to the paint adhesion to the zinc substrate.
The very low measured values clearly indicate incompatibility between the substrate and the paint,
as the surface cleaning before paint application was always very thorough. Average values in the range
of 0.79-1.10 MPa were then found during surface pre-treatment. In the case of the maximum values
(1.10 MPa), adhesive failure between the paint layers (75-80%) was already detected, indicating
a higher adhesion degree of paint to the substrate, compared to adhesion between paint layers
and also low strength bonding layers characteristics of the paint. This finding therefore clearly confirms
the positive benefit of surface pre-treatment. Similar values were also measured by Hylak and Kudlacek
(2017), who concluded that brown corundum blast pre-treatment increases the paint adhesion
to the substrate up to twice as much (1.0 MPa without pre-treatment and 1.5-2.0 MPa with pre-
treatment). However, it must be stressed that there are very large differences in the adhesion of different
synthetic paints. In fact, the same authors found values in the range of 5.5-9.0 MPa with different paint,
and blasting even had a negative effect on the paint adhesion here. These high values can be justified
by the very good chemical paint adhesion with the zinc substrate, which leads to the formation of a very
high adhesion bridge (Hylak et al. 2017). As expected the higher blasted surface roughness did not result
in higher paint adhesion (compared to the alternative pre-treatments).

Figure 4 Examples of the coating failure character (test cylinder diameter 20 mm)
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Legend: a — waterborne paint — without pre-treatment; b — waterborne paint — steel brush (10 N); ¢ — synthetic paint —
without pre-treatment; d — synthetic paint — steel brush (10 N)

CONCLUSION

In the case of waterborne paint, the mechanical pre-treatment benefit was minimal, as the zinc
surface roughness without pre-treatment was near optimal. The pre-treatments use here would also be
uneconomical due to the lower strength bonding layers characteristics of the individual paint layers.
In this particular case, therefore, only a thorough surface degreasing before the paint application can be
clearly recommended. For synthetic paint, mechanical pre-treatment can already be recommended.
However, the applied synthetic paint shows low chemical adhesion to the zinc substrate. This may be
due to the application of a self-etching paint ("2 in 1"). Among the alternative methods, the use of P80
and P100 sandpapers and corrosion-resistant steel brushes seems to be the most appropriate, as these
tools are not as aggressive to the galvanised surface as P40 and P60 sandpapers. This fact is clearly
confirmed by the measured material removal rates, e.g., P40 sandpapers achieve an average removal
rate of 10.86 um (10 N) to 21.08 um (40 N) — thus, a fourfold increase in the pressing force results
in an approximate doubling of the material removal rate. In contrast, P100 sandpapers, e.g., achieve
an average removal rate of 9.06 um (10 N) to 12.86 um (100 N) — a tenfold increase in pressing force
results in only a minimal average increase in material removal. This finding is crucial as it confirms
the suitability of this technology for application in engineering practice.

@ 416|Page



MWV

ACKNOWLEDGEMENTS
The research was financially supported by the Internal Grant Agency of Mendel University in Brno,
Faculty of AgriSciences. Grant project No. AF-IGA2021-1P043.

REFERENCES

Cabanelas, 1. et al. 2007. Influence of galvanised surface state on the duplex systems behaviour.
Corrosion Science [Online], 49(4): 1816-1832. Available at:
https://www.sciencedirect.com/science/article/pii/S0010938X06003337?via%3Dihub. [2021-06-11].

Guzanova, A. et al. 2014. A study of the effect of surface pre-treatment on the adhesion of coatings.
Journal of Adhesion Science and Technology [Online], 28(17): 1754-1771. Available at:
https://www.tandfonline.com/doi/full/10.1080/01694243.2014.920762?scroll=top&need Access=true.
[2021-06-30].

Hansel, D. 1999. Abrasive blasting systems. Metal Finishing, 97(5): 29-55.

Hylak, K., Kudlacek, J. 2017. Lehké tryskani (sweeping) Zarové zinkovaného povrchu pro aplikaci
natérovych hmot. In Proceedings of Konference Studentské Tviréi Cinnosti [Online]. Praha, Czech
Republic, 20 April, Praha: Czech Technical University in Prague, Faculty of Mechanical Engineering,
pp. 1-4. Available at: https://stc.fs.cvut.cz/history/2017/sbornik/papers/pdf/6595.pdf?_=1491775116.
[2021-06-11].

Hylak, K. et al. 2017. Mechanické ptredupravy zinkovych povrchii a porovnani natérovych hmot pro
duplexni systém. In Proceedings of X. Konference Pigmenty a Pojiva [Online]. Se¢, Czech Republic,
6—7 November, Pardubice: University of Pardubice, Faculty of Chemical Technology, pp. 144-148.
Available at: https://docplayer.cz/90729925-Shornik-x-konference-pigmenty-a-pojiva.html. [2021-06-
14].

Kuklik, V., Kudlagek, J. 2014. Zarové zinkovani. 1. ed., Praha: Asociace Ceskych a slovenskych
zinkoven.

Lozrt, J. et al. 2021. Duplex Anti-Corrosion Protection of Steel Using a Combination of Hot-Dip
Galvanising and Water-Soluble Paints. Acta Technologica Agriculturae: The Scientific Journal
for Agricultural Engineering [Online], 24(3): 129-135. Available at:
https://www.sciendo.com/article/10.2478/ata-2021-0022. [2021-09-08].

Malone, J.F. 1992. Painting hot dip galvanized steel. Materials Performance, 31(5): 39-42.

Pandiyan, V., Tjahjowidodo, T. 2019. Use of Acoustic Emissions to detect change in contact
mechanisms caused by tool wear in abrasive belt grinding process. Wear [Online], 436-437(1): 1-12.
Available at: https://www.sciencedirect.com/science/article/pii/S0043164819305848?via%3Dihub.
[2021-06-21].

Polakova, N. et al. 2018. TIG welding of stainless steel and titanium with additive AG 104.
In Proceedings of International PhD Students Conference MendelNet 2018 [Online]. Brno, Czech
Republic, 7-8 November, Brno: Mendel University in Brno, Faculty of AgriSciences, pp. 468-471.
Available at: https://mnet.mendelu.cz/mendelnet2018/mnet_2018_full.pdf. [2021-09-08].

UNMZ. 1999. Geometrické pozadavky na vyrobky (GPS) — Struktura povrchu: Profilova metoda —
Terminy, definice a parametry struktury povrchu. CSN EN ISO 4287 (01 4450). Praha: Utad pro
technickou normalizaci, metrologii a statni zkuSebnictvi.

UNMZ. 2010. Zinkové povlaky nanasené Zarové ponorem na ocelové a litinové vyrobky — Specifikace
a zkugebni metody. CSN EN ISO 1461 (03 8558). Praha: Utad pro technickou normalizaci, metrologii
a statni zkuSebnictvi.

UNMZ. 2016. Natérové hmoty — odtrhova zkouska piilnavosti. CSN EN ISO 4624 (67 3077). Praha:
Utad pro technickou normalizaci, metrologii a statni zkusebnictvi.

Votava, J. et al. 2018. Anti-corrosion systems in vehicles for the transportation and application
of fertilizers. Metallic Materials [Online], 56(2): 131-136. Available at:
https://doi.org/10.4149/km_2018 2_131. [2021-09-08].

Votava, J. et al. 2020. Change of Mechanical Properties of Zinc Coatings after Heat Treatment. Acta
Technologica Agriculturae: The Scientific Journal for Agricultural Engineering [Online], 23(1): 7-11.
Available at: https://www.sciendo.com/article/10.2478/ata-2020-0002. [2021-09-08].

@ 417|Page



Name of publication: MendelNet 2021
Proceedings of 28" International PhD Students Conference

Editors: Assoc. Prof. Ing. Radim Cerkal, Ph.D.
Ing. Natalie Brezinova Belcredi, Ph.D.
Ing. Lenka ProkeSova

Publisher: Mendel University in Brno
Zemedelska 1665/1
613 00 Brno
Czech Republic

Year of publication: 2021

Number of pages: 492

ISBN: 978-80-7509-821-4

Contributions are published in original version, without any language correction.

S0¢ee




	TABLE OF CONTENTS
	Plant Production
	Comparing of observed and simulated field crop production in HERMES2Go model at Hn춨eves locality
	Modelling the onset of phenological phases of spring barley (<i>Hordeum vulgare </i>L.)
	The effect of milk thistle cultivation technology [<i>Silybum marianum</i> (L.) Gaertner] on the yield and contained compounds
	Yield formation parameters of winter wheat under two CO2 levels in water sufficient and depleted environment
	Use of unmanned aerial remote sensing for in-season diagnosis of winter wheat nitrogen status
	Seed vigour effected by total polyphenols content
	A variety of transpiration in the young spruce stands with different thinning management
	Estimation of winter wheat nitrogen status and prediction of crop yield by satellite and proximal sensing
	Influence of vermicompost on growth parameters and content of chlorophylls in maize during vegetation
	Interactive effects of adaptation technology, based on no-till sowing into the mulch of cover crop residues, and nitrogen nutrition on photosynthetic performance of maize under drought stress
	A comparison of the efficiency of pheromone lures on the <i>Cydia pomonella</i> (codling moth)
	Evaluation of nutritional potential of selected sorghum varieties in relation to different types of soil localities
	The effect of biochar co-application with soil prebiotic on biomass production and soil basal respiration
	Effect of elevated CO2 concentration and nitrogen nutrition on mais response to short-term high temperature and drought stress
	Estimation of winter wheat yield using machine learning from airborne hyperspectral data
	The effect of different technical details of drip irrigation on fruit yield and annual increments of "Gala" apple

	Animal Production
	Different selenium sources in medium-slow growing broiler chicken&#8217;s diets and their influence on blood biochemical and performance parameters
	The influence of organic and inorganic selenium sources on the metabolism of broiler chickens
	The effect of stage and number of lactations on the incidence of milking success when using Automatic Milking Systems
	Evaluation of reproductive parameters at a farm specializing in breeding of Czech Fleckvieh dairy cows
	Determination of the effectiveness of disinfectants containing organic acids for bovine footbaths
	The effect of breed on body indices in draft horses in Czech Republic
	Methods for assessing the health of the limbs and their relationship to the duration of treatment for footrot: a pilot study
	The influence of different feed particle size in broiler diets on the performance parameters and digestive viscosity
	The effect of cumin (<i>Carum carvi </i>L.) on broiler chickens performance parameters
	Determination of optimal insemination time in sheep by assessing cervical mucus arborization
	Effect of storage and preincubation on hatching egg quality and hatchability in meat type chicken
	Evaluation of Holstein cows originated from embryo transfer
	Condition of honeybee colonies overwintered with winter stores enriched by extracts of polypore mycelia
	The effect of cumin (<i>Carum carvi</i> L.) on medium-slow growing chickens performance parameters
	The influence of different variations of selenium sources in diets on blood biochemical parameters in fast growing broiler chickens
	Blood biochemical parameters in the evaluation of chicken nutrition during the starter feed period
	The effect of housing technology on the milk performance of Holstein dairy cows in selected breeding

	Fisheries and Hydrobiology
	Is oral application of plastic particles able to provoke the oxidative stress and alter expression of an immunity related genes in rainbow trout?
	Selected biochemical parameters of two common carp (<i>Cyprinus carpio</i>) breeds infected with koi herpesvirus
	Effects of pesticides on catfish (<i>Silurus glanis</i>) embryos
	Toxicity tests on <i>Daphnia magna</i>
	Rotifers and microcrustaceans communities in natural and restored peatlands
	Use of peas in fish nutrition

	Wildlife Research
	Contribution to the faunistic research of beetles (Insecta: Coleoptera) in Natural Monument R龯v�pec near Mikulov
	Importance of cereals for population dynamics of common voles (<i>Microtus arvalis</i>) &#8211; a case study from Moravia (Czech Republic)
	Influence of different forage mixtures treated selenium and zinc on pollinators

	Agroecology and Rural Development
	Integrated national-scale assessment of climate change impacts on agriculture: the case of the Czech Republic
	Analysis of small forest catchments evapotranspiration determined by precipitation/runoff measurements, remote sensing model DisALEXI and water balance model SoilClim
	Analysis of awareness of the implementation of agricultural production in Czech Republic
	Historical and contemporary endangered wetland species of the southeastern part of the Bohemian-Moravian Highlands
	Variation of glomalin content in the Czech soils and the relationships to the chemical soil characteristics and climatic regions
	Determining the phytotoxicity of rubber granulate from waste tires
	Optimization of ATS system for pollutants removing

	Food Technology
	Development of 3D printing in food processing
	Use of leftover bread for beer production
	Reduction of weight loss after defrosting of meat using a gelatin-based coating
	Quality of malt made from current and historical malting barley varieties
	Encapsulation of fortifying ingredients in colloidal emulsions of lecithin
	Quality of superworm (<i>Zophobas morio</i>) fats determined by Raman spectroscopy
	Effects of a preparation based on a functional collagen polymer on the skin in the periorbital area
	A comparative study on the selected quality properties of frankfurters with using chicken breast meat
	Possibilities of use and quality parameters of beaver canned meat (<i>Castor fiber </i>L.)
	Quality of beer made from bakery leftovers

	Plant Biology
	Effects of intermittent-direct-electric-current (IDC) on growth and content on photosynthetic pigments in hemp (<i>Cannabis  sativa</i>  L.)
	Method for simultaneous detection of <i>Phytophthora infestans</i> proteins and DNA in <i>Solanum tuberosum </i>samples
	Characterization of the potential biological control <i>Acremonium alternatum</i> using omics approaches
	Atmospheric CO2 concentration, light intensity, and nitrogen nutrition affect spring barley response to drought and heat stress
	Determination of chlorophyll content, RWC and LDMC in leaves of sorghum and maize during two different phenological stages in the field conditions
	Transcript levels of <i>VRN1</i>, <i>PPD-D1</i>, <i>PPD-B1</i> and <i>PPD-A1</i> genes during different developmental stages of winter wheat
	Auxin or sugar? Which has higher impact on bud outgrowth regulation?
	Identification of powdery mildew (Erysiphales) species on ornamental perennial plants (<i>Asteraceae</i>) in the gardens of Mendel University in Brno
	Short-term application of elevated temperature and drought influences the isotopic composition of winter wheat grains
	Methodology of phenotypes selection of hemp (<i>Cannabis sativa </i>L.) for secondary metabolite production

	Animal Biology
	DNA barcoding and metabarcoding in forensic entomology: casuistic and future challenges
	Stallion semen cooling using different types of extenders
	Associations of <i>SOST</i> and <i>TNFSF11</i> genes polymorphisms with bone parameters in broilers

	Techniques and Technology
	Comparison of fatigue behaviour of AlSi10Mg CT samples prepared by casting and by additive technologies
	Alternative mechanical pre-treatment methods of hot-dip galvanising surface to increase of the organic coatings adhesion
	Comparison of stress action of real specimens and computer model during tensile testing
	Hyperspectral imaging LED and incandescent light source comparison for food quality inspection
	The evaluation of selected mechanical and physical properties of pelletized compost
	Stability of intemetallic phases in the heat affected zone depending on shielding gases
	Mathematical models for temperature-dependent viscosity of FAME and diesel blends
	The evaluation of lawn quality cut performed by a robot lawn mower

	Applied Chemistry and Biochemistry
	Exploring the pH-triggerable structure of siRNA-carrying liposomal nanoparticles as tools for treatment of hepatitis B
	Pesticides and long-term denitrification conditions
	Identification of volatile compounds produced by <i>Laetiporus sulphureus</i> using OSMAC cultivation strategy
	Cross-linked-Pd0 polyethyleneimine catalyst for bioorthogonal chemistry
	Molecularly imprinted polymers as a recognition element for the determination of disease markers
	Copper and zinc in dogs: impact of sex, age, and diet on serum levels

	AUTHORS INDEX



