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Abstract

As part of the quality monitoring of malting barley from
the 2024 harvest, the qualitative parameters of 239
samples of spring barley were evaluated in accordance
with the CSN 46 1100-5 standard. The submitted sam-
ples were characterised by a low protein content (10.2%)
and good values of sieving above the 2.5 mm sieve. A fa-
vourable feature was the low proportion of grain ad-
mixtures, a high average Falling number, and excellent
germination capacity of the barley grain. Based on the
results, it can be concluded that the quality of the 2024
malting barley harvest appears to be favourable.
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Abstrakt

V radmci monitoringu kvality sladovnického je¢mene
ze sklizné 2024 byly hodnoceny kvalitativni parame-
try u 239 vzorkt jarniho je¢mene podle normy CSN
46 1100-5. Zaslané vzorky se vyznacovaly nizkym ob-
sahem dusikatych latek (10,2 %) a dobrymi hodnotami
prepadu zrna nad sitem 2,5 mm. Priznivy byl nizky obsah
zrnovych primési, vysoké primérné cislo poklesu a také
vysoka kli¢ivost zrna jeCmene. Na zakladé vysledkd Ize
konstatovat, Ze kvalita sladovnického je¢mene sklizné
2024 se jevi jako pfizniva.

Kli¢ova slova: sladovnicky jecmen; kvalita; zrno;
sklizer 2024

1 Introduction

According to to the data from the Czech Statistical Office
(2025), spring barley in the Czech Republic was grown
on an area of 189,994 hectares in 2024, with an aver-
age yield of 5.42 t/ha, while winter barley was grown
on 127,125 hectares with an average yield of 5.05 t/ha.
Compared to 2023, the spring barley cultivation area de-
creased by 2,399 hectares, continuing the trend of declin-
ing spring barley acreage. Yields, cultivation areas, and
the quantities of harvested barley in individual regions,
based on the final data of the Czech Statistical Office for
2024, are presented in Table 1.

1 Uvod

Podle udajii CSU (2025) byl v Ceské republice v roce
2024 péstovan jarni jecmen na plose 189 994 ha pfri
priumérném vynosu 5,42 t/ha a ozimy jeCmen na plose
127 125 ha p¥i primérném vynosu 5,05 t/ha. Oproti
roku 2023 doSlo ke sniZeni péstitelské plochy jarniho
je¢mene o 2399 ha a pokracuje tak trend sniZovani
osevnich ploch jarniho je¢mene. Vynosy, péstebni
plochy a mnozstvi sklizeného je¢mene v jednotlivych
krajich na zakladé definitivnich tdajéi CSU za rok 2024
jsou uvedeny v tabulce 1.
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Table 1

Estimated barley harvest according to the Czech Statistical Office (as of 30 September 2024)

Tabulka 1 Odhad sklizné jecmene dle CSU (podle stavu k 30. 9. 2024)

Winter barley / Jecmen ozimy

REECL WANE]

Area Yield

Plocha (ha)

Vynos (t/ha)

Spring barley / Jecmen jarni

Yield
Vynos (t/ha)

Harvest
Sklizen (t)

Area
Plocha (ha)

Harvest
Sklizen (t)

The Czech Republic 127125 5.05 642 094 189 994 5.42 1029 434
Ceska republika

Prague / HI. m. Praha 258 5.46 1408 591 5.87 3470
Central Bohemian 26927 5.08 136 692 32701 552 180 458
Stredocesky

South Bohemian 16 093 492 79 195 12736 506 64 411
Jihocesky

Plzefi / Plzefisky 18 196 499 90716 6858 5.05 34 649
Karlovy Vary 1844 493 9089 1948 5.09 9915
Karlovarsky

Usti nad Labem / Ustecky 8 680 523 45397 11127 548 61014
Liberec / Liberecky 2498 5.02 12 539 1476 5.05 7456
Hradec Kralové 6 647 5.18 34 455 7250 537 38946
Kralovéhradecky

Pardubice / Pardubicky 6318 5.10 32223 13826 5.25 72524
Vysogina / Vysocina 14 261 4.88 69 653 22 898 5.09 116 588
South Moravian Region 13967 523 73101 24005 549 131 675
Jihomoravsky

Olomouc / Olomoucky 3518 514 18088 34 495 5.76 198 531
Zlin / Zlinsky 3467 5.10 17 698 8399 5.76 48 340
Moravian-Silesian Region 4449 491 21840 11 686 526 61459
Moravskoslezsky

2 Materials and methods

Growers from across the Czech Republic sent 250
barley samples, comprising 22 varieties - 16 spring and
6 winter. The most represented varieties were Bojos
(20.0%), Overture (15.2%), LG Tosca (10.4%), Manta
(9.2%), Laudis 550 (8.8%), Spitfire (6.8%), RGT Planet
(6.8%), LG Stamgast (4.8%), KWS Thalis (4.0%), Lexy
(2.4%), LG Tuplak (2.4%), and SY Tepee (2.0%).

For quality assessment, 239 samples of spring barley
were analysed. The analysed samples were harvested in the
South Moravian Region (35 samples), Moravian-Silesian
Region (30 samples), Vysofina Region (24 samples),
Olomouc Region (23 samples), Pilsen Region (23 samples),
Pardubice Region (19 samples), South Bohemian Region
(18 samples), Central Bohemian Region (18 samples), Zlin
Region (17 samples), Hradec Kralové Region (11 samples),
Usti nad Labem Region (8 samples), Liberec Region
(7 samples), and Karlovy Vary Region (6 samples) during
the period from 19 June to 21 August 2024. Varieties
recommended by the Research Institute of Brewing and
Malting for the production of beer with PGI “Czech Beer”
accounted for 45% of the evaluated spring barley samples.
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2 Material a metody

Péstitelé z celé Ceské republiky zaslali 250 vzorki
je¢mene zahrnujicich 22 odrtd - 16 jarnich a 6 ozimych.
Nejvice zastoupeny byly odrtdy Bojos (20,0 %), Overture
(15,2 %), LG Tosca (10,4 %), Manta (9,2 %), Laudis 550
(8,8 %), Spitfire (6,8 %), RGT Planet (6,8 %), LG Stam-
gast (4,8 %), KWS Thalis (4,0 %), Lexy (2,4 %), LG Tuplak
(2,4 %) a SY Tepee (2,0 %).

Pro hodnoceni kvality jetmene bylo pouZito
239 vzorkd jarniho jecmene. Analyzované vzorky
byly sklizeny v kraji Jihomoravském (35 vzorki),
Moravskoslezském (30 vzorki), Vysocina (24 vzorek),
Olomouckém (23 vzorkl), Plzenském (23 vzorki),
Pardubickém (19 vzorkil), JihoCeském (18 vzorki),
StredocCeském (18 vzorkil), Zlinském (17 vzorkil),
Kralovéhradeckém (11 vzorki), Usteckém (8 vzorki),
Libereckém (7 vzorki), Karlovarském (6 vzorki) v roz-
mezi od 19.6. do 21.8.2024. Odriidy doporucené Vyz-
kumnym ustavem pivovarskym a sladarskym a.s. pro
vyrobu piva s CHZO ,Ceské pivo* tvotily 45 % z hodno-
ceného souboru jarniho je¢mene.
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In the accredited testing laboratory of the Malting
Institute Brno, samples were evaluated according to CSN
46 1100-5:

¢ Sieving fractions above 2.5 mm sieve;

¢ Grain admixtures unusable for malting

- mechanically damaged grains, physiologically
damaged grains, thermally damaged grains,
broken grains and green grains;

¢ Grain admixtures partly usable for malting

- grains without hulls (naked), grains with black
tips, grains with the awn, impurities and non-
removable impurities;

¢ Moisture content, germination capacity in

hydrogen peroxide, and protein content;

¢ Additionally, hectolitre weight, starch content,

and Falling number were evaluated beyond the
standard.

On Sartorius Entris analytical balances (Sartalex, Usti
nad Labem, Czech Republic), 100 g of barley samples were
weighed. The samples were then sorted using a Sortimat
Pfeuffer laboratory sorter (Pawlica, Prague, Czech Republic)
with sieves featuring elongated rounded openings of 2.8 mm,
2.5 mm, and 2.2 mm. Impurities retained above the 2.5 mm
sieve were visually evaluated according to CSN 46 1100-5.
After removing broken grains from the sieve, germination
capacity in hydrogen peroxide was determined according
to EBC 3.5.2 methodology (EBC Analysis Committee, 2009).
Hectolitre weight was measured using a GAC 2100 BI
moisture meter (Mezos, Hradec Kralové, Czech Republic).
Moisture, protein, and starch contents were measured
with a Thermo Scientific FT-NIR Antaris II spectrometer
(Nicolet CZ, Prague, Czech Republic), equipped with an
interferometer, integrating sphere working in diffuse
reflectance, and an InGaAs detector. Approximately 5 g of
ground sample was placed in a rotating sample-cup spinner,
and 64 interferometer sub-scans were performed in the
range of 12,000-3,800 cm™* with aresolution of 2 cm™ using
Results Integration software. Falling number, as an indicator
of sprouting, was determined with a Perten Falling Number
1700 device (O.K. servis BioPro, Prague, Czech Republic).
Depending on the moisture content, approximately 7 g
of ground sample was weighed into a test tube, 25 ml of
deionized water was added. The contents were thoroughly
shaken to form a homogeneous suspension. A viscometric
stirrer was inserted into the tube, which was then placed
into the water bath of the device, where measurement began
automatically. After 5 seconds, stirring started and was
terminated after 60 seconds. The stirrer was then released
and allowed to fall through the gelatinized suspension by
its own weight. Once the stirrer covered the prescribed
distance, the measurement was completed, and the result
was displayed in seconds (according to CSN 56 6637).
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V akreditované zkuSebni laboratofi Sladarsky ustav
Brno byly vzorky hodnoceny podle CSN 46 1100-5:

e prepad zrna nad sitem 2,5 mm;

e zrnové primési sladarsky nevyuzitelné
- zrna mechanicky poskozend, zrna fyziologicky
poskozena, zrna tepelné poSkozen4, zlomky zrn
a zrna zelenj;

e zrnové piimési sladaisky ¢astecné vyuzitelné
- zrna bez pluch, zrna s nahnédlou Spickou,
zrna s osinou, dale necistoty a neodstranitelné
primési;

o vlhkost, kli¢ivost v peroxidu vodiku, obsah
dusikatych latek;

¢ mimo normu byla dale hodnocena objemova
hmotnost, obsah Skrobu a ¢islo poklesu.

Na analytickych vahach Sartorius Entris (Sartalex,
Usti nad Labem, Ceska republika) bylo navaZeno 100 g
vzorku je¢mene. Poté byl vzorek tfidén na laboratorni
tridi¢ce Sortimat Pfeuffer (Pawlica, Praha, Ceska re-
publika) na sitech s podlouhlymi zakulacenymi otvo-
ry Sirokymi 2,8 mm, 2,5 mm a 2,2 mm. Primési, které
zlstaly v prepadu nad sitem 2,5 mm, byly vizualné
hodnoceny podle normy CSN 46 1100-5. Po odstranéni
zlomki zrn z pirepadu nad sitem byla stanovena klici-
vost je¢mene v peroxidu vodiku podle metodiky EBC
3.5.2 (EBC Analysis Committee, 2009). Objemova
hmotnost byla méfena vlhkomérem GAC 2100 BI (Me-
zos, Hradec Kralové, Ceskd republika). Obsah vody,
dusikatych latek a Skrobu byl méren spektrometrem
Thermo Scientific FT-NIR Antaris II (Nicolet CZ, Praha,
Ceska republika) vybavenym interferometrem, inte-
gracni kouli pracujici v difuznim odrazu a detektorem
InGaAs. Priblizné 5 g pomletého vzorku bylo umisténo
na rotac¢ni zatizeni sample-cup spinner a pomoci soft-
waru Results Integration bylo provedeno 64 dil¢ich
snimkd interferometru v rozsahu 12 000-3 800 cm!
s rozlienim 2 cm™. Cislo poklesu, jako znak porost-
losti, bylo stanoveno pristrojem Perten Falling Num-
ber 1700 (0.K. servis BioPro, Praha, Ceska republi-
ka). V zavislosti na obsahu vody ve vzorku bylo do
zkumavky navazeno priblizné 7 g pomletého vzorku
a pridano 25 ml deionizované vody. Obsah byl inten-
zivné protiepavan, aby vznikla homogenni suspenze.
Do zkumavky bylo vloZeno viskozimetrické michad-
lo a zkumavka byla vloZena do vodni lazné pristroje,
kde méreni zacalo automaticky. Po 5 sekundach zaca-
lo automatické michani, které bylo po 60 sekundach
ukonceno. Michadlo bylo poté uvolnéno a nechano
propadat vlastni vahou zmazovatélou suspenzi. Jak-
mile michadlo urazilo predepsanou drahu, méteni
bylo dokonceno a vysledny ¢as byl zobrazen na displeji
ptistroje v sekundach (CSN 56 6637).
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3 Results

The average sieving fractions above 2.5 mm sieve was
89.2%, ranging from 56.8% to 99.7%. According to the
standard requirement (minimum 85%), 23% of samples
did not meet the criteria. The highest average sieving
fractions was observed in barley samples from the Usti
nad Labem Region (97.5%), Moravian-Silesian Region
(94.8%), and Karlovy Vary Region (93.5%), while the
lowest sieving fraction was recorded in samples from the
Pilsen Region (83.9%), South Bohemian Region (84.4%),
and Liberec Region (87.5%) (Figure 1).

Grain admixtures unusable for malting include bar-
ley grains that are devalued for malting purposes and are
unlikely to germinate. The average content of unusable
grain admixtures in the analysed samples was 1.2%, with
3% of samples exceeding the standard requirement of
a maximum of 3%. Among the unusable admixtures, bro-
ken grains represented the largest proportion.

Grain admixtures partly usable for malting include
defects and damage that do not deprive the barley grain
of its ability to germinate but may cause problems dur-
ing malting. The average content of partly usable grain
admixtures in the analysed samples was 4%, with 17%
of samples exceeding the standard requirement of a max-
imum of 6%. The largest proportions among the partly
usable admixtures were grains with black tips, grains
without hulls (naked), and grains with the awn.

The average values, median, minimum, and maxi-
mum values of the monitored parameters are presented
in Table 2.

Figure 1

Average sieving fractions above 2.5 mm by region (%)
Obrazek 1 Primérny piepad zrna nad sitem 2,5 mm podle krajti (%)
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3 Vysledky

Priimérna hodnota ptrepadu na sité 2,5 mm byla 89,2 % v
rozsahu od 56,8 do 99,7 %. PoZadavkim normy na hod-
notu prepadu (min. 85 %) nevyhovélo 23 % vzorki. Ne-
jvyssi primeérna hodnota piepadu byla zjisténa u vzorkt
je¢mene pochazejicich z Usteckého kraje (97,5 %),
Moravskoslezského (94,8 %) a Karlovarského (93,5 %),
hoceského (84,4 %) a Libereckého (87,5 %) (obrazek 1).

Zrnové piimési sladaisky nevyuzitelné zahrnuji
zrna jeCmene, kterd jsou z hlediska sladatského zne-
hodnocena a proto s velkou pravdépodobnosti nevy-
kli¢i. U analyzovanych vzorki byl zjiStén primérny ob-
sah zrnovych ptrimési sladarsky nevyuzitelnych 1,2 %
a pozadavku normy (max. 3 %) nevyhovélo 3 % vzorkd.
U zrnovych primési sladarsky nevyuzitelnych tvoii nej-
vétsi podil zlomky zrn.

Do kategorie zrnové primeési castecné sladarsky
vyuzitelné patii vady a poskozeni, které zrno jeCmene
nezbavuji schopnosti Kkli¢it, ale mohou zplisobovat
problémy pfi sladovani. U analyzovanych vzorkd byl
zjistén primérny obsah zrnovych primési Castecné
sladaisky vyuzitelnych 4,0 % a pozadavkim normy
(max. 6 %) nevyhovélo 17 % vzorkd. U zrnovych piimeési
castecné sladarsky vyuzitelnych pripada nejvétsi podil
na zrna se zahnédlou $pic¢kou, zrna bez pluch (naha)
azrnas osinou.

Primérné hodnoty, median, minimalni a maximal-
ni hodnoty sledovanych parametri jsou uvedeny v tab-

ulce 2.

Pouzivé technologii Bing.
Microsoft, OpenStreetMap
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Table 2 Results of the quality evaluation of barley from the 2024 harvest

Tabulka 2 Vysledky hodnoceni kvality jeCmene ze sklizné 2024

Parameter / Znak

Units / Average/  Median

Jednotky Pramér Median

31 Stevingfractions above 2.5 mm % 89.2 90.3 56.8 99.7
Prepad zrna nad sitem 2,5 mm
3.2 Admixtures / Pfimési % 52 4.8 1.0 13.3
3.3 Grain ’i‘dT'X'E“fes unljsable for rrv\.altlng % 1.2 1.0 0.1 4.1
Zrnové primési sladarsky nevyuzitelné
34 Mechamcally'damag?d grains % 0.2 0.2 0.0 20
Zrna mechanicky poskozena
342 Grains W|thvthe, remc,)vved germ % 0.2 01 0.0 19
Zrna s vyrazenym klickem
3.4b Mechamcally'damagiad grains % 0.0 0.0 0.0 0.3
Zrna mechanicky poskozena
3.4c Grains damaged by pests / Zrna poskozena skudci % 0.0 0.0 0.0 0.1
35 Physmlqglcal!y damavged grains 9% 0.2 0.0 0.0 20
Zrna fyziologicky poskozena
3.5a Sprouted grains / Zrna porostla % 0.0 0.0 0.0 0.0
3.5b Grains with split / Zrna s rozpraskem % 0.0 0.0 0.0 2.0
3.6 Thermally damaged grains / Zrna tepelné poskozena % 0.1 0.0 0.0 0.5
36a Grains W|thvchange of hulls colour % 0.0 0.0 0.0 05
Zrna se zménou barvy pluchy
3.6b Grains concaved by drying / Zrna susenim vyduta % 0.0 0.0 0.0 0.4
3.7 Biologically damaged grains / Zrna biologicky poskozena % 0.0 0.0 0.0 0.1
3.8 Broken grains / Zlomky zrn % 0.8 0.7 0.0 3.8
3.9 Green grains / Zrna zelena % 0.1 0.1 0.0 0.9
310  Grainadmixtures partly usable for malting % 40 3.6 0.7 124
Zrnové primési Castecné sladarsky vyuzitelné
3.11 Grains without hulls (naked) / Zrna bez pluch (naha) % 1.4 0.8 0.0 9.1
3.12 Grains with black tips / Zrna se zahnédlymi spickami % 1.6 1.1 0.0 8.4
3.13 Grains with the awn / Zrna s osinou % 1.0 0.5 0.0 7.2
3.14 Impurities / Necistoty % 0.2 0.0 0.0 5.9
3.15 Foreign seeds / Cizi semena % 0.1 0.0 0.0 5.9
3.15a Harmful impurities / Skodlivé necistoty % 0.0 0.0 0.0 0.0
3.15b Other seed / Zrna ostatnich plodin % 0.0 0.0 0.0 0.2
3.15¢ Non-removable impurities / Neodstranitelné necistoty % 0.1 0.0 0.0 59
3.16 Foreign sunstances / Cizi latky % 0.1 0.0 0.0 0.7
3.16a Organic impurities / Organické necistoty % 0.0 0.0 0.0 0.5
3.16b Anorganic impurities / Anorganické necistoty % 0.0 0.0 0.0 0.7
Hectolitre weight / Objemova hmotnost kg 65.9 66.1 53.7 72.7
Moisture content / Obsah vody % 114 11.3 9.9 13.7
Protein contnent / Obsah dusikatych latek % 10.2 10.2 8.0 13.8
Starch content / Obsah skrobu % 64.5 64.5 59.8 68.1
Germination capacity / Klicivost % 98.7 99.0 93.0 100.0
Falling Number / Cislo poklesu s 302 311 102 372

The average moisture content of barley grain was
favourable, reaching 11.4% on average. All samples met
the standard requirement for moisture content. The
average germination capacity of barley grain reached
98.7%. Only 1% of samples did not meet the germination
capacity requirement (minimum 96%).
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Primérny obsah vody v zrnu jeCmene byl piiznivy
a dosahl primérné hodnoty 11,4 %. Pozadavku normy
na obsah vody vyhovély vSechny vzorky. Primérna
kli¢ivost zrna jeCmene dosdhla hodnoty 98,7 %.
Pozadavku na kli¢ivost (min. 96 %) nevyhovélo 1 %

vzorkd.
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The average protein content was 10.2%, but 48% of
samples did not meet the required range according to
the standard (10-12%). As many as 47% of samples had
a protein content below 10%. The lowest protein content
was found in the Karlovy Vary Region (8.9%), Liberec
Region, and Moravian-Silesian Region (9.6%). Converse-
ly, the highest protein content was recorded in the Hra-
dec Kralové Region (11.2%), South Bohemian Region
(10.9%), and Usti nad Labem Region (10.6%) (Figure 2).

Figure 2  Average protein content of barley grain by regions (%)

Priamérny obsah dusikatych latek byl 10,2 % a poza-
dovanému rozsahu dle normy (10-12 %) nevyhovélo
48 % vzorki. AZ 47 % vzorkd mélo obsah dusikatych
byl nalezen v kraji Karlovarském (8,8 %), Libereckém
a Moravskoslezském (9,6 %). obsah
dusikatych latek naopak v kraji Kralovéhradeckém
(11,2 %), Jihoceském (10,9 %) a Usteckém (10,6 %)
(obrazek 2).

Nejvyssi

Poutiva technologii Bing.
Microsoft, OpenStreetMap

Obrazek 2 Prumérny obsah dusikatych ldtek v zrnu je¢mene podle krajt (%)

The average starch content was 64.5%, ranging from
59.8% to 68.1%. The highest average starch content was
found in samples from the Karlovy Vary Region (66.5%),
Pardubice Region (65.7%), and Zlin Region (65.3%),
while the lowest was recorded in samples from the Hra-
dec Kralové Region (62.6%), Central Bohemian Region
(62.8%), and Usti nad Labem Region (63.6%) (Figure 3).

Average starch content in barley grain by regions (%)
Obrazek 3 Primérny obsah skrobu v zrnu jeCmene podle krajti (%)

Figure 3

Primérny obsah $krobu byl 64,5 % pfi rozsahu 59,8 %
az 68,1 %. Nejvyssi pramérny obsah $krobu byl zjistén
u vzorka pochazejicich z kraje Karlovarského (66,5 %),
Pardubického (65,7 %) a Zlinského (65,3 %) a nejnizsi
u vzorkl z kraje Kralovéhradeckého (62,6 %), Stre-
doteského (62,8 %) a Usteckého (63,6 %) (obrazek 3).

Poutiva technologii Bing.

© Microsoft, OpenStreetMap
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Figure 4  Average value of the Falling Number by regions (s)

Pouziva technologii Bing.
© Microsoft, OpenStreetMap

Obrazek 4 Prumérnd hodnota Cisla poklesu v zrnu jemene podle krajti (s)

The summary of quality parameters for both spring and
winter barley varieties, including hectolitre weight, den-
sity, protein content, Falling number, sieving fractions
above 2.5 mm sieve, grain admixtures unusable for malt-
ing (GAUM), and grain admixtures partly usable for malt-
ing (GAPUM), is presented in Table 3.

Table 3 Overview of selected parameters in all barley varieties

Prehled parametri kvality u jarnich i ozimych odrid
jecmene jako je objemova hmotnost, obsah Skrobu
a dusikatych latek, ¢islo poklesu, prepad zrna nad sitem
2,5 mm, zrnové primési sladarsky nevyuzitelné (ZPSN)
a zrnové primési castecné sladarsky nevyuzitelné
(ZPCSV) jsou uvedeny v tabulce 3.

Tabulka 3  Prehled vybranych parametri v odriiddch vsech zaslanych vzorki je¢mene

7

3 £ % = £ x i £ z 5

~ i 8 °z 23 e e s

S &8 A0 £5 £5 BE R 5
Amidala 1 64.2 65.7 9.6 297.0 89.9 1.0 6.8
Bojos 50 X 68.1 64.7 108 302.2 88.4 12 35
min 61.5 60.2 9.3 206.0 69.2 0.2 0.7

max 72.7 68.0 13.1 355.0 99.7 39 9.5

Francin 4 X 69.1 64.5 10.5 306.0 96.0 18 5.2
min 66.6 62.5 9.2 279.0 91.2 1.0 2.2

max 71.5 67.3 111 326.0 99.6 34 8.5

KWS Amadora 1 68.7 63.5 9.4 298.0 934 0.6 2.3
KWS Ariane 2 X 64.1 62.1 120 309.5 94.7 15 7.2
min 63.1 618 114 286.0 93.0 14 5.7

max 65.1 624 125 333.0 96.4 15 8.6

KWS Thalis 10 X 64.7 65.6 9.0 303.0 89.2 0.9 5.5
min 62.2 62.8 8.1 231.0 77.8 0.2 14

max 67.3 67.1 9.8 339.0 95.5 19 11.3

Laudis 550 22 X 67.7 64.6 107 318.6 88.8 11 3.9
min 65.1 62.6 8.7 260.0 66.3 05 11

max 70.5 66.9 12.0 357.0 99.1 2.0 8.6
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Lexy 6 X 64.0 63.9 9.5 163.8 95.3 1.3 5.6
min 62.6 63.0 8.6 102.0 934 0.8 3.0

max 65.6 65.1 10.4 231.0 98.0 24 7.6

LG Flamenco 1 64.7 66.5 10.2 332.0 75.6 2.0 4.2
LG Slovan 5 X 63.3 65.4 10.2 306.8 91.0 1.2 4.3
min 61.6 62.8 9.6 246.0 85.1 0.3 1.5

max 65.7 66.3 111 368.0 971 25 8.4

LG Stamgast 12 X 66.8 64.1 104 324.0 89.7 1.3 4.4
min 61.8 61.7 9.3 279.0 78.9 0.6 1.0

max 71.8 66.1 114 372.0 97.2 2.3 8.4

LG Tosca 26 X 64.9 64.9 9.3 292.7 87.4 1.3 4.1
min 61.6 62.0 8.0 173.0 56.8 0.2 0.9

max 71.0 68.1 11.0 351.0 97.2 3.0 8.4
LG Triumph 1 624 63.0 10.8 272.0 95.5 1.3 16.4
LG Tuplak 6 X 66.0 65.6 9.3 334.3 86.8 1.2 4.1
min 62.8 64.4 8.8 312.0 81.9 0.2 11

max 69.7 67.8 10.0 353.0 95.1 2.8 8.2

Manta 23 X 67.3 64.8 10.0 308.9 88.5 1.0 3.7
min 63.5 61.3 8.8 231.0 74.1 0.1 0.8

max 69.6 66.9 11.7 361.0 98.7 1.8 6.5

Overture 38 X 64.1 63.6 10.5 303.5 89.0 1.2 4.9
min 58.7 60.8 8.7 192.0 77.5 0.3 1.2
max 713 65.7 12.8 339.0 97.0 3.5 124

RGT Planet 17 X 63.9 64.6 10.2 320.7 89.5 11 2.8
min 60.9 63.7 8.9 248.0 81.1 0.2 11

max 68.8 66.2 111 351.0 98.9 3.2 6.4

Sandra 1 66.9 614 11.8 321.0 95.3 1.2 3.5
Spitfire 17 X 64.0 64.4 10.2 280.9 93.2 1.6 2.8
min 53.7 59.8 8.3 134.0 85.6 0.3 11

max 69.5 67.8 13.8 344.0 99.2 4.1 7.5

SU Ellen 1 60.7 64.6 9.9 282.0 85.4 1.0 27.8
SY Tepee 5 X 65.4 65.3 10.1 290.4 84.6 1.2 3.4
min 64.0 64.3 8.6 168.0 67.1 0.7 1.8

max 67.1 66.2 10.9 331.0 94.4 1.9 7.4

Valerie 1 68.0 63.3 10.7 295.0 93.1 2.7 74

For varieties with a low number of samples, statis-
tical analysis was not performed due to the insufficient
sample size, which would not allow for reliable conclu-
sions. For varieties with a sufficient number of samples,
data normality was first assessed using the Shapiro-Wilk
test. A p-value >0.05 indicated no statistically significant
deviation from a normal distribution, allowing the data
to be considered normally distributed. Subsequently,
Tukey’s test was applied to compare individual groups.
This test did not reveal any statistically significant differ-
ences among the varieties in the monitored parameters,
suggesting that within the analysed dataset, no system-
atic differences were observed between the individual
varieties in the examined characteristics.
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U odriid s nizkym poctem vzorkl nebyla data po-
drobena statistické analyze, protoze by nebylo mozné
ziskat spolehlivé zavéry. U odrid s dostate¢nym poctem
vzorki byla nejprve ovéfena normalita dat pomoci Shap-
iro-Wilkova testu. Vysledna hodnota p >0,05 znamenala,
Ze nebyl prokazan statisticky vyznamny rozdil oproti
normdalnimu rozdéleni, a data tak mohla byt povazova-
na za normalné rozdélena. Nasledné byl pouzit Tukeyho
test, ktery umoziuje porovnani mezi jednotlivymi skupi-
nami. Tento test neodhalil Zadné statisticky vyznamné
rozdily mezi odriidami ve sledovanych parametrech,
coZ naznacuje, Ze v ramci analyzovaného souboru ne-
byly zjiStény systematické rozdily mezi jednotlivymi

odriidami v danych vlastnostech.
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4 Discussion

The year 2024 was marked by unusual weather conditions,
as reported by the Czech Hydrometeorological Institute
(CHMU, 2024). The winter season was the warmest in 17
years and also the wettestin recorded history. Summer 2024
(June-August) was the hottest on record, with a deviation of
+0.69 °C from the long-term average of 1991-2020, surpass-
ing even the record-breaking summer of 2023 (+0.66 °C),
according to the Copernicus Climate Change Service (2024).
The early arrival of spring accelerated plant growth by sev-
eral weeks, affecting barley crops. Spring frosts impacted
barley during the stem elongation phase, delaying devel-
opment and causing partial crop damage. Above-average
rainfall in the following months led to lodging of the crops,
increasing the risk of pre-harvest sprouting (PHS). How-
ever, based on falling number analysis, only 5% of barley
samples showed signs of sprouting—a significant improve-
ment from 2023, when up to 54% of samples were affect-
ed (Bosko and Psota, 2024; MZe, 2024). The harvest of
spring barley began in the South Moravian and Zlin Regions
during the 25th week, a week earlier than in 2023. By the
end of July, nearly 70% of spring barley had been harvested
in Moravia. However, extreme summer temperatures were
accompanied by frequent thunderstorms and heavy rain-
fall, complicating harvest efforts in some areas. By mid-Au-
gust, the harvest was nearly complete, covering a total area
of 189,994 hectares, with an average yield of 5.42 t/ha,
producing 1,029,434 tonnes of barley. A notable feature of
this year’s harvest was the lower nitrogen content in the
grain, ranging from 8.0% to 13.8%. Additionally, the pro-
portion of grain admixtures unusable for malting was the
lowest since 2018. The most common grain admixtures un-
usable for malting were broken grains, while grain admix-
tures partly usable for malting mainly consisted of grains
with black tips, grains without hulls (naked), or grains with

Table 4

4 Diskuze

Rok 2024 byl z hlediska pocasi velmi atypicky, jak
uvadi CHMU (2024). Zimni sezona byla nejteplejsi za
poslednich 17 let a zaroven srazkové nejbohatsi v celé
historii méreni. Léto 2024 (Cerven-srpen) se zapsalo
jako dosud nejteplejsi, s odchylkou +0,69 °C od dlou-
hodobého priméru 1991-2020, ¢imz piekonalo i re-
kordni léto 2023 (+0,66 °C) podle udaji Copernicus
Climate Change Service (2024). Brzky nastup jara ury-
chlil vegetacni vyvoj rostlin o nékolik tydnt, coz mélo
dopad i na je¢men. Jarni mrazy zasahly jeCmen ve fazi
sloupkovani, zpomalily jeho vyvoj a ¢astecné poskodily
porosty. Nadprimeérné srazky v dalSich mésicich vedly
k poléhani porostd, coz zvysilo riziko portstani zrna.
Piesto podle vysledki analyzy cisla poklesu bylo jen
5 % vzorkl je¢mene porostlych, coZ je vyrazny pokles
oproti roku 2023, kdy bylo porostlych az 54 % vzorktl
(Bosko a Psota, 2024; MZe, 2024). Sklizen jarniho
je¢mene zacala letos v Jihomoravském kraji a Zlin-
ském kraji v 25. tydnu, tedy o tyden diive neZ v roce
2023. Do konce cervence bylo na Moravé sklizeno
témér 70 % jarniho je¢mene. Nicméné, extrémni letni
teploty provazely ¢asté bourky s privalovymi srazkami,
které komplikovaly sklizenn v nékterych oblastech. Do
poloviny srpna byla sklizen témér u konce s celkovou
plochou 189 994 ha a primérnym vynosem 5,42 t/ha
a sklidilo se tak 1 029 434 t. Vyznamnym rysem letoSni
sklizné je nizs$i obsah dusikatych latek v zrnu, pricemz
hodnoty se pohybovaly v rozmezi 8,0 % az 13,8 %.
Ptiznivy je niz$i obsah zrnovych primési sladarsky
vych primési sladaisky nevyuzitelnych se nejvice vy-
skytovaly zlomky zrn. U zrnovych primési ¢astecné
sladarsky vyuZitelnych se nejvice vyskytovala zrna se
zahnédlou Spickou nebo zrna bez pluch (nahd) a zrna

Average quality values of spring barley according to CSN in the Czech Republic in the period 2020-2024 (%)

Tabulka 4  Priimérné hodnoty jakostnich ukazatelii jarniho jecmene dle CSN normy v CR v obdobi 2020-2024 (%) (Psota, 2024)

Moisture content / Obsah vody 114 11.4 11.8 12.9 12.6
Sieving fractions above 2.5 mm 89.2 87.2 922 90.6 85.2
Prepad nad sitem 2,5 mm

Grain édrnlxtvut?es unuvsable for rrV\‘aItlngi 15 18 16 18
Zrnové primési sladarsky nevyuzitelné

Grain édrnlxtvuljevs’parivzlyvusablevfor maltjpg ) 38 58 4.9 9
Zrnové primési ¢astecné sladarsky vyuzitelné

Protein content / Obsah dusikatych latek 10.2 10.5 11.3 10.9 11.6
Germination capacity / Klicivost 98.7 98.3 98.2 98.2 98.2
Compliance sampes according to CSN

Viyhovuiici vzorky dle normy CSN 26 23 34 14
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the awn (Table 2). The average quality indicators for spring
barley according to the CSN standard in the Czech Republic
for the period 2020-2024 are presented in Table 4.

According to the Statistical Office of the Slovak Repub-
lic (Statisticky tirad Slovenskej republiky, 2024), the spring
barley sowing area in 2024 was 75,865 hectares. The av-
erage yield was 4.60 t/ha, resulting in a total harvest of
349,221 tonnes. Samples from Slovakia analysed at accred-
ited laboratory - Malting Institute Brno showed an aver-
age protein content of 9.8%, with a sieving fraction above
2.5 mm sieve of 84.9%. The winter barley grown area was
50,890 hectares, with an average yield of 5.05 t/ha, result-
ing in a total harvest of 256,959 tonnes. The average nitro-
gen content of winter barley was 11.6%, but with a greater
variation in values, indicating a lower overall quality level.

According to the first report on the malting barley
harvest in Germany in September 2024, good barley with
heterogeneous quality was produced. Nearly 1.3 million
tonnes of barley were harvested. Compared to the pre-
vious harvest, the barley was healthy and dry, harvested
under favourable weather conditions. Due to abundant
rainfall, many tillers were observed, and the dilution ef-
fect of available nitrogen resulted in low protein levels
in spring barley—averaging 9.9%. For winter barley, the
average protein content was 10.8%. The sieving fraction
above 2.5 mm sieve for spring barley was above average
(91.7%) and average for winter barley (88.0%). The yield
of spring barley was 5.1 t/ha, and for winter barley, it was
6.0 t/ha (Braugersten-Gemeinschaft, 2024).

In Austria, spring barley was grown on an area of 24,669
hectares, which is 2,000 hectares more than in 2023. A total
of 117,709 tonnes were harvested, with a yield of 4.77 t/ha.
Winter barley was grown on 99,767 hectares - the same
sowing area as in 2023 - but with a yield of 5.96 t/ha,
resulting in 594,917 tonnes harvested, 10% less than in
2023. This decline was due to unfavourable conditions,
particularly a wet and cold autumn and spring drought
(AgrarMarkt Austria, 2024; Statistik Austria, 2024).

In Poland, the quality of spring barley in 2024 was
not rated positively due to variable climatic conditions
that negatively impacted crops in different regions. Ac-
cording to the Polish Statistical Office, 1.1 million tonnes
of spring barley were harvested with an average yield of
3.83 t/ha, and 1.9 million tonnes of winter barley were
harvested with an average yield of 4.68 t/ha (Gltéwny
Urzad Statystyczny, 2024).

5 Conclusion

The quality of this year's harvest was influenced by several
important factors. One of the most notable characteristics
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s osinou (tabulka 2). Primérné hodnoty jakostnich
ukazateli jarniho je¢mene dle CSN normy v CR v ob-
dobi 2020-2024 jsou uvedeny v tabulce 4.

Podle
(Statisticky trad Slovenskej republiky, 2024) byla

statistického uradu Slovenské republiky
v roce 2024 osevni plocha jarniho je¢mene 75 865
ha. Primérny vynos byl na turovni 4,60 t/ha, coz vedlo
k celkové sklizni 349 221 tun. V AZL - Sladatsky tUstav
Brno byly analyzovany vzorky ze Slovenska a primeérny
obsah dusikatych latek byl 9,8 %, pricemz prepad zrna
nad sitem 2,5 mm ¢inil 84,9 %. Osevni plocha ozimého
je¢mene byla 50 890 ha p¥i primérném vynosu 5,05 t/ha
se sklidilo 256 959 tun. Primérny obsah dusikatych latek
u ozimého je¢mene byl 11,6 %, avSak s vétSim rozptylem

Podle prvni zpravy o sklizni sladovnického jeCmene
v Némecku ze zari 2024 byl vyprodukovan dobry
je¢men s heterogenni kvalitou. Bylo sklizeno témér
1,3 milionu tun jec¢mene. V porovnani s piedeslou
sklizni byl sklizen zdravy a suchy je¢men za priznivého
pocasi. Vzhledem k vydatnym sraZzkam bylo mnoho od-
nozi a kvili zfedovacimu efektu dostupného dusiku
byly hodnoty dusikatych latek jarniho jeCmene nizké
- v priméru 9,9 %. U ozimého je¢mene byl primérny
obsah dusikatych latek 10,8 %. Pfepad zrna nad sitem
2,5 mm byl u jarniho jeCmene nadprimérny (91,7 %)
a u ozimého je¢mene primérnych 88,0 %. Vynos jarniho
je¢mene byl 5,1 t/ha a u ozimého je¢mene 6,0 t/ha
(Braugersten-Gemeinschaft, 2024).

V Rakousku byl jarni je¢men péstovan na plose 24 669 ha,
coz je o 2 000 ha vic, nez v roce 2023. Sklizeno bylo 117 709
tun s vynosem 4,77 t/ha. Ozimy jemen byl sice péstovan na
99 767 ha, cili na stejné osevni plose jako v roce 2023, nic-
méné pii vynosu 5,96 t/ha se sklidilo 594 917 tun, cozZ je
0 10 % méné nez v roce 2023. Tento pokles byl zptisoben
neptiznivymi podminkami, zejména vlhkym a chladnym
podzimemasuchemnajare (AgrarMarkt Austria, 2024; Statis-
tik Austria, 2024).

Kvalita jarniho jecmene v Polsku v roce 2024 neby-
la hodnocena pfrili§ pozitivné vzhledem na proménlivé
klimatické podminky, které negativné ovlivnily uro-
du v riznych regionech. Podle polského statistického
utadu bylo sklizeno 1,1 milionu tun jarniho je¢mene pii
primérném vynosu 3,83 t/ha a 1,9 milionu tun ozimého
jemene pii primérném vynosu 4,68 t/ha (Gtowny
Urzad Statystyczny, 2024).

5 Zavér

Kvalita leto$ni sklizné byla ovlivnéna nékolika dileZitymi

faktory. Jednim z nejvyraznéjSich ryst byl nizky ob-
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was the low protein content in the grain, which averaged
10.2% (8.0-13.8%). The protein content and hectolitre
weight of the barley exhibited local variations. It is posi-
tive that the barley was mostly harvested in a physiologi-
cally and biologically undamaged state, indicating its good
health condition. The moisture content was low, ensuring
long-term storability and reducing the risk of storage mold
development and their toxic metabolites, such as ochratoxin
A. This year's harvest was also characterized by a high aver-
age germination capacity, an important indicator for grain
processing during malting. Under optimal storage condi-
tions, the grain will maintain high germination capacity for
an extended period. Another positive feature of this year's
harvest was the low proportion of grain admixtures unusa-
ble for malting, which was the lowest since 2018. The most
common impurities were broken grains, which could re-
duce maltyield, but their proportion was negligible. Among
the grain admixtures partly usable for malting, grains with
black tips, grains without hulls (naked), and grains with
the awns dominated, which have only a minor impact on
malt quality. The quality of the grain was relatively uniform
across growing regions. Despite the low protein content,
this year’s barley harvest can be considered positively, with
good prospects for its use in the malting industry.
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