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Abstract

After the 2023 harvest, four varieties of spring barley
were registered in the Czech Republic. The malting
quality was determined in three varieties. After four
years of testing, LG Tuplak was registered. After three
years of testing, the spring barley varieties LG Lokal,
Sting, and the non-malting variety Ranee were regis-
tered. LG Tuplak and LG Lokal showed low activity of
proteolytic and cytolytic enzymes and a low level of
apparent final attenuation and thus fulfilled the condi-
tions for varieties recommended for the production of
beer with the protected geographical indication 'Ceské
pivo'. The spring barley variety Sting showed very good
malting quality. It provided a sweet wort with a rich ex-
tract content in malt dry matter (above 83%). Proteo-
lytic modification was optimal to higher in this variety.
Cell wall degradation was at an optimal level in the Sting
variety. The varieties tested gave clear to opalescent
sweet wort.
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Abstrakt

Po sklizni v roce 2023 byly v Ceské republice registro-
vany ctyfi odrdy jarniho je¢mene. U tfi odrid byla
stanovena sladovnicka kvalita. Po ctyrech letech tes-
tovani byla registrovana odrida LG Tuplak. Po trech
letech testovani byly registrovany odrady jarniho
je¢mene LG Lokal, Sting a nesladovnicka odrida Ranee.
Odrady LG Tuplak a LG Lokal vykazovaly nizkou akti-
vitu proteolytickych a cytolytickych enzym( a nizkou
Uroven dosazitelného stupné prokvaseni a splnily tak
podminky kladené na odr(idy doporucené pro vyrobu
piva s chranénym zemépisnym oznacenim ,Ceské pivo“.
Odrtda jarniho jeCmene Sting vykazala vybérovou
sladovnickou kvalitu. Poskytla sladinu s bohatym obsa-
hem extraktu v susiné sladu (nad 83 %). Proteolytické
rozlusténi bylo u této odridy optimalni aZz vyssi. Degra-
dace bunécnych stén byla u odridy Sting na optimal-
ni Urovni. Zkousené odridy poskytly sladinu cirou az
opalizujici.

Keywords: jecmen; odr(ida; sladovnicka kvalita

1 Introduction

The registered varieties passed three to four different
years of testing. The year 2020 was above normal in
terms of temperature (9.1 °C) and rainfall (766 mm), the
year 2021 was normal in terms of temperature (8.0 °C)

1 Uvod

Registrované odridy absolvovaly v pribéhu zkouSeni
tri az ctyri odliSné roc¢niky. Rok 2020 byl teplotné
(9,1 °C) i srazkové (766 mm) nadnormalni, rok 2021

byl teplotné (8,0 °C) i sraZkoveé normalni (683 mm), rok
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and rainfall (683 mm), and the year 2022 was above nor-
mal with an average temperature of 9.2 °C, but with an
annual rainfall of 632 mm, it is classified as a normal year.
The year 2023 was strongly above normal with a mean
temperature of 9.7 °C, but the annual rainfall of 732 mm
ranks 2023 as a normal rainfall year. Winter 2022/23
was warmer than average, mainly due to a warm January.
Snow water storage was lower compared to the last de-
cade (Tolasz et al.,, 2021, 2022, 2023, 2024).

In 2023, the sowing of the experiments took place
between 2 March and 22 April. Rainfall in March was
spatially very unevenly distributed. At the end of the
month, it warmed up considerably and temperatures
corresponded to May weather. April was below normal
in temperature and well above normal in rainfall and wa-
terlogging of land occurred locally. Moisture supply was
sufficient in May and the month was cooler. In contrast,
June was below normal in rainfall. The lack of rainfall
continued in July, with very erratic rainfall, mostly thun-
derstorms and showers. At the end of the month, heavy
rains interrupted the harvest and adversely affected the
quality of the harvested grain (pre-harvest sprouting).
Harvesting of the trials took place from 17 July to 21
August. The course of the weather at each test site influ-
enced grain protein content and pre-harvest sprouting.

In 2023, the most widespread varieties of malting
spring barley varieties according to propagating areas
were: Bojos (24%), Laudis 550 (12%), Overture (9%),
KWS Amadora (8%), LG Tosca (5%) (CISTA, 2023). More
than 40% of the propagating areas were planted with
varieties recommended for the production of beer with
the protected geographical indication (PGI) 'Ceské pivo'
(Commission Regulation, 2008).

2 Materials and methods

In the present study, the agronomic characteristics of the
barley varieties LG Lokal, LG Tuplak, Sting, and Ranee
were evaluated (Table 1). For the non-malting variety Ra-
nee, information is given only in Table 3 without further
description.

Barley varieties were evaluated according to the Pro-
tocol for official examination of value for cultivation and
use - barley (Dvorackova, 2019). Standard (previously re-
gistered) varieties were also grown on the same sites. Bojos,
Laudis 550, and Francin are standard varieties in terms of
malting quality for the varieties recommended for the pro-
duction of beer with the PGI 'Ceské pivo'. KWS Amadora and
Spitfire are standard varieties in terms of malting quality
for the varieties with high extract content, high proteolytic
modification, and high values of apparent final attenuation.
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2022 byl s primérnou teplotou 9,2 °C nadnormalni,
ale s ro¢nim srazZkovym thrnem 632 mm je fazen mezi
roky srazkové normalni. Rok 2023 byl s primérnou
teplotou 9,7 °C silné nadnormalni, ro¢ni srazkovy thrn
732 mm Fadi rok 2023 mezi roky srazkové normalni.
Zima 2022/23 byla nadprimérné tepla, a to hlavné
diky teplému lednu. Zasoba vody ve snéhu byla v po-
rovnani s poslednim desetiletim mensi (Tolasz et al.,
2021,2022,2023,2024).

Seti pokusii v roce 2023 probéhlo v dobé od 2. brez-
na do 22. dubna. Srazky v breznu byly prostorové velmi
nerovnomérné rozdélené. Na konci mésice se vyrazné
oteplilo a teploty odpovidaly kvétnovému pocasi. Duben
byl teplotné podnormalni a srazkové silné nadnormalni
a dochazelo k lokalnimu premokreni pozemkul. Zasoba
vldhy byla v kvétnu dostate¢nd a mésic byl chladnéjsi.
Naproti tomu Cerven byl srazkové podnormadlni. Ne-
dostatek srazek pokracoval i v cervenci, kdy se srazky
vyskytovaly velmi nerovnomérné, vétSinou se jednalo
o bourky a prehanky. Na konci mésice prisly vydatné
desté, které prerusily sklizeni a negativné ovlivnily i kval-
itu sklizeného zrna (porostlost). Sklizen pokusti probih-
ala od 17. cervence do 21. srpna. Priibéh pocasi v jednot-
livych zkuSebnich stanovistich ovlivnil obsah dusikatych
latek v zrnu a porostlost.

V roce 2023 byly podle mnozitelskych ploch ne-
jrozsirenéjsi sladovnické odrldy jarniho jeCmene: Bo-
jos (24 %), Laudis 550 (12 %), Overture (9 %), KWS
Amadora (8 %), LG Tosca (5 %) (CISTA, 2023). Vice neZ
na 40 % mnozitelskych ploch byly péstovany odridy
doporucené pro vyrobu piva s chranénym zemépisnym
oznatenim (CHZO) Ceské pivo“ (Commission Regula-
tion, 2008).

2 Material a metody

V predloZené studii byly hodnoceny hospodarské vlast-
nosti odridy je¢mene LG Lokal, LG Tuplak, Sting a Ranee
(Tabulka 1). U nesladovnické odriidy Ranee jsou infor-
mace uvedeny pouze v Tabulce 3 bez dalSiho popisu.

Odridy jec¢mene byly hodnoceny podle Metodiky
zkouSek uZitné hodnoty - je¢men (Dvorackova, 2019).
Na stejnych stanovistich byly péstovany i standardni
(jiz drive registrované) odridy. Odridy Bojos, Laud-
is 550 a Francin jsou standardnimi odriidami z hlediska
sladovnické kvality pro odriidy doporucené pro vyrobu
piva s CHZO ,Ceské pivo*. Odrtidy KWS Amadora a Spit-
fire jsou standardnimi odriidami z hlediska sladovnické
kvality pro odridy s vysokym obsahem extraktu, vy-
sokym proteolytickym rozlusténim a vysokymi hodnot-
ami dosazitelného stupné prokvasent.
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Table 1 Barley varieties registered after the harvest 2023
Tabulka 1  Odridy je¢mene jarniho registrované po sklizni 2023

2.1 Malt analysis
The malting quality of the varieties LG Lokal and
Sting was determined based on a micro-malt-

] . Variety / Code Agent in the gR / Maintainer
ing test and subsequent analysis of the malt Odrtida / Kéd Zastupce v CR / Udrzovatel
and sweet wort of 12 malt samples obtained . .
spring malting barley

between 2021 and 2023. The malting quality of jarni sladovnicky jeémen
LG Tuplak was assessed based on the results ob- LG Tuplak Limagrain Ceska republika, s. r. o.
tained in the years 2020—2023, i.e. based on 16 LGBHE4694 Limagrain Europe S.AS.
measurements (Table 2). LG Lokal Limagrain Ceska republika, s. r. o.

The grain samples (grain fraction above LGBHES296 Limagrain Europe SAS.
2.5 mm) for the micro-malting tests were sup- -

Sting SAATEN - UNION CZ s.r.o0.

plied by the Central Institute for Supervising and
Testing in Agriculture (hereinafter referred to as

NORD 19/2338

NORDSAAT Saatzucht GmbH

CISTA) in Brno.

spring non-malting barley
jarni nesladovnicky jeCmen

The malting of the 0.5 kg samples was car-

Ranee SAATEN - UNION CZ s.r.0.

ried out in a micro-malting plant (KVM Czech

NORD 19/1116

NORDSAAT Saatzucht GmbH

Republic). The micro-malting was carried out
according to the MEBAK method (2018).

Steeping took place in the steeping box for 72 hours
with alternating wet stages and air rests. The water and
air temperature were maintained at 14.0 °C. Duration of
wet stages and air-rests: on the first day, the wet stage
took 5 hours and air-rest 19 hours, on the second day, the
wet stage took 4 hours and air-rest 20 hours. On the third
day, the water content of the germinating grains was ad-
justed to 45% by steeping or spraying.

Germination took place in the germination box.
The temperature during germination was maintained at
14.0 °C. The total germination time was 72 hours.

Kilning took place in a single-floor electrically heated
kiln. The free-drying stage lasted 12 hours at 55 °C. Dur-
ing the forced drying stage, the temperature was gradual-
ly increased to 75 °C. The curing stage was carried out for
4 hours at 80 °C.

Malt quality was determined according to the meth-
ods described in MEBAK (2011, 2018) and EBC Analysis
Committee (2010). The methods used are presented in
the table (Table 2).

2.2 Selection of the test sites

The basic characteristics of the test sites are given in the
Barley Year Book 2023 (Psota, 2023). Each year, grain
samples of standard varieties were collected from all test
sites. The level of pre-harvest sprouting and nitrogen
content were determined in the grain samples collected.
Sites with pregerminated grains were excluded from fur-
ther monitoring. Subsequently, four sites were selected
with grain nitrogen contents of standard varieties rang-
ing from 10.2 to 11.0%. From these sites, samples were
taken for micromalting and subsequent analysis of the
malt produced.

2.1 Analyza sladu

Sladovnicka kvalita odriid LG Lokal a Sting byla stanove-
na na zakladé mikrosladovaci zkousky a nasledného roz-
boru sladu a sladiny 12 vzorkd sladu ziskanych v letech
2021 az 2023. Sladovnicka kvalita odrtdy LG Tuplak byla
hodnocena na zakladé vysledka ziskanych v letech 2020
az 2023, tedy na zakladé 16 méreni (Tabulka 2).

Vzorky zrna (frakce nad 2,5 mm) pro mikroslado-
vaci zkousky dodal Ustfedni kontrolni a zkugebni tstav
zemédélsky (UKZUZ) v Brné.

Sladovani 0,5 kg vzorkd probihalo v mikrosladovné
(KVM Ceska republika). Mikrosladovani probihalo podle
metodiky MEBAK (2018).

Maceni probihalo v macirné po dobu 72 hodin pfi
stridanf namacek a vzduSnych prestavek. Voda a teplo-
ta vzduchu byly udrzovany na 14,0 °C. Délky namacek
a vzdusnych prestavek: prvni den namacka 5 hodin
a 19 hodin vzdu$nad prestavka, druhy den namacka
4 hodiny a 20 hodin vzdu$na prestavka. Treti den byl
obsah vody v kli¢icich zrnech upraven na hodnotu 45 %
namocenim nebo postiikem.

Kli¢eni probihalo v Kkli¢irné. Teplota béhem kli¢eni
byla udrzovana na 14,0 °C. Celkova doba kli¢eni byla
72 hodin.

Hvozdéni probihalo v jednoliskovém elektricky vy-
tdpéném hvozdu. Faze predsouseni trvala 12 hodin pfi
teploté 55 °C. Béhem faze zvySovani teploty se teplota
postupné zvySovala aZ na 75 °C. Faze dotahovani sladu
probihala 4 hodiny pfti teploté 80 °C.

Kvalita sladu byla stanovena podle metod popsa-
nych v MEBAK (2011, 2018) a EBC Analysis Committee
(2010). Pouzité metody jsou uvedeny v tabulce (Tabul-
ka 2).
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2.3 Agronomic characteristics

Information on yield, agronomic data, disease resistance,
and mechanical properties of the grain of the evaluated
barley varieties was obtained from the state variety trials
of the Czech Republic from the testing stations of CISTA
and cooperating subjects (Table 3).

Significant agronomic characteristics of barley
varieties LG Lokal, LG Tuplak, Sting, and Ranee were
evaluated based on the results obtained from trials
conducted in 2020-2023 and 2021-2023. The yield of
grain, yield of grain above 2.5 mm were separately de-
termined for the maize, sugar-beet and cereal, and po-
tato testing areas. The trial areas are described in the
Barley Year Book 2023 (Psota, 2023). Furthermore,
the disease resistance of the evaluated varieties was
determined (Table 3).

3 Results and discussion

The results of malt and sweet wort analysis of the spring
barley varieties LG Lokal, LG Tuplak, and Sting are sum-
marized in table (Table 2). Significant agronomic charac-
teristics are given in Table 3.

The varieties LG Lokal and LG Tuplak recommend-
ed for the production of beer with the PGI 'Ceské pivo'
(Commission Regulation, 2008) had an extract content
in malt dry matter of 82.1% and 83.2% respectively and
the required lower proteolytic modification, which was
associated with a lower soluble nitrogen and free amino
nitrogen content. Cell wall degradation, characterized by
friability values, exceeded 80%. The $-glucan content of
the sweet wort exceeded 250 mg/1.

The variety Sting had the same or higher extract con-
tent in the malt dry matter and similar levels of proteolyt-
ic modification as the standard varieties KWS Amadora
and Spitfire. Sting had similar soluble nitrogen and free
amino nitrogen (FAN) content as the standard varieties.
The level of cytolytic modification was slightly lower in
Sting than in the standard varieties. The quality of the
sweet wort composition, determined by the final atten-
uation achieved, was comparable to or slightly lower in
Sting than in the standard varieties. The variety gave
a clear to opalescent malt.

3.1 LG Tuplak

The variety LG Tuplak, bred in the Czech Republic, gave,
at the optimal nitrogen content (10.9%) in unmalted
grain, malt with optimal extract content (83.2%) and op-
timal level of diastatic power (304 WK). The intensity of
proteolytic modification was also optimal (Kolbach index
42%). The sweet wort had a lower soluble nitrogen con-
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2.2 Vybér testovacich mist

Zakladni charakteristiky zkuSebnich stanovist jsou uvedeny
v Je¢menarské roc¢ence 2023 (Psota, 2023). Kazdy rok byly
odebirany vzorky zrna standardnich odriid ze vSech zkuseb-
nich stanovist. V odebranych vzorcich zrna byla stanove-
na uroven porostlosti a obsah dusikatych latek. Stanovisté
s porostlymi zrny byla z dalsiho sledovani vytazena. Nasled-
né byla vybrana ¢tyfti stanovisté s obsahem dusikatych latek
v zrnu standardnich odrid, ktery se pohyboval kolem hod-
not 10,2-11,0 %. Z téchto stanovist' byly odebrany vzorky

pro mikrosladovani a nasledny rozbor vyrobeného sladu.

2.3 Hospodadrské vlastnosti
Informace o vynosu, agronomickych datech, odolnosti
vici chorobam a mechanickych vlastnostech zrna hod-
nocenych odrid je¢mene byly ziskdny v ramci statnich
odriidovych zkou$ek Ceské republiky ze zku$ebnich
stanic UKZUZ a spolupracujicich subjekti (Tabulka 3).
Vyznamné hospodarské vlastnosti odrid je¢mene
LG Lokal, LG Tuplak, Sting a Ranee byly hodnoceny na
zakladé vysledku ziskanych z pokust provedenych v le-
tech 2020-2023 a 2021-2023. Vynos zrna, vynos zrna
nad 2,5 mm byly zvlast stanoveny pro zkuSebni oblasti
kukuti¢nou, repatskou a obilndfskou a bramboraiskou.
Zkusebni oblasti jsou popsany v JeCmenai'ské rocence
2023 (Psota, 2023). Dale byla stanovena odolnost hod-
nocenych odrid viici chorobam (Tabulka 3).

3 Vysledky

Vysledky analyzy sladu a sladiny jarnich odriid jecmene LG
Lokal, LG Tuplak a Sting jsou shrnuty v Tabulce 2. V§znamné
hospodaiské vlastnosti jsou uvedeny v Tabulce 3.

Odridy LG Lokal a LG Tuplak doporucené pro vyrobu
piva s CHZO "Ceské pivo" (Commission Regulation, 2008)
mély obsah extraktu v su$iné sladu na drovni 82,1 %
a 83,2 % a poZadované niz8i proteolytické rozlusténi,
coZ bylo spojeno s nizZ$im obsahem rozpustného dusiku
a volného aminodusiku. Degradace bunécnych stén char-
akterizovana hodnotou friability piresahovala 80 %. Ob-
sah B-glukanti ve sladiné presahoval hodnotu 250 mg/I.

Odrtida Sting méla stejny nebo vyssi obsah extraktu
v su$iné sladu a obdobnou urovein proteolytického roz-
lusténi jako standardni odriidy KWS Amadora a Spitfire.
Odrtida Sting vykazala obdobny obsah rozpustného dusi-
ku a volného aminodusiku (FAN) jako standardni odridy.
Uroveti cytolytického rozlusténi méla odriida Sting mirné
nizsi nez odriidy standardni. Kvalita sloZeni sladiny dana
dosazitelnym stupném prokvaseni byla u odridy Sting
srovnatelna az mirné nizsi nez u standardnich odrad.

Odrtida poskytovala sladinu ¢irou az opalizujici.
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Table 3 Important agronomic properties (2020-2023)
Tabulka 3 Vyznamné hospoddrské viastnosti (2020-2023)

2020-2023

Variety / Odridy

"Mean of the
standard varieties
LG Tuplak
"Mean of the
standard varieties
Primér standare

Prdmér stand:

@

S

2

Z8

5%
2

22

s

&

=

Laudis 550
KWS Amadora
Laudis 550
KWS Amadora

Grain yield in (t/ha) / Vynos zrna v (t/ha) S S S S S S S S S S
N 6.65 6.58 6.56 6.69 6.59 6.47 7.03 6.54 6.50 6.42 6.70 6.48 6.39 7.22 6.90 7.12

maize testing area
kukufi¢né zkusebni oblasti

7.18 699 | 687 | 7143 | 722 | 710 | 7.70 7.02 686 | 674 | 716 | 7.02 | 682 | 777 | 7.65 | 7.99

719 | 724 | 756 | 7.36 | 746 | 7.92 7.45 727 | 721 | 750 | 745 | 737 | 832 | 795 | 823

feparské a obilnarské zkusebni oblasti 7.90 | 769 | 757 | 808 | 790 | 7.95 | 838 | 800 | 7.72 | 763 | 812 | 806 | 803 | 887 | 853 | 891

T
sugar beet and cereal testing areas N 7.43
T
N

potato testing area 6.87 6.68 | 677 | 713 | 687 | 6.65 | 7.36 6.54 638 | 635 | 655 | 659 | 630 | 689 | 7.09 | 692

bramborafske zkusebni oblasti T | 757 | 723 | 727 | 782 | 774 | 757 | 806 | 700 | 671 | 678 | 699 | 714 | 689 | 7.69 | 747 | 7.91

Grain over 2.5 mm (t/ha) / VVynos pfedniho zrna v (nad 2,5 mm) (t/ha)

maize testing area N 5.65 562 | 547 | 557 | 536 | 591 | 5.89 5.32 530 | 513 | 565 | 500 | 570 | 567 | 547 | 525

kukuficné zkusebni oblasti 640 | 631 | 607 | 631 | 628 | 665 | 667 | 606 | 602 | 565 | 626 | 589 | 629 | 666 | 643 | 657

sugar beet and cereal testing areas 6.98 6.68 | 676 | 7.07 | 681 | 721 | 742 7.02 681 | 671 | 707 | 693 | 7.18 | 7.83 | 7.47 | 7.59

feparské a obilnarské zkusebni oblasti

7.58 737 | 721 | 775 | 7.52 | 7.77 | 8.06 7.70 741 | 727 | 782 | 7.70 | 788 | 857 | 826 | 853

potato testing area 6.51 622 | 642 | 673 | 648 | 643 | 6.99 6.18 594 | 599 | 620 | 619 | 605 | 652 | 672 | 6.58

bramborarské zkusebni oblasti

—“|z|4|z|4

7.29 692 | 694 | 751 | 745 | 737 | 778 6.67 635 | 637 | 675 | 686 | 6.67 | 743 | 7.12 | 7.61

Agronomic data / Agronomicka data

straw length (cm)

73| 72| 74| 6 | 74 | 73 71| 70 | 76 | 67 | 73 | 6 | 72 | 71
délka stébla (cm)
) .
earliness of ripening 120 | 121 | 121 | 120 | 119 | 119 118 | 119 | 118 | 119 | 118 | 118 | 117 | 117
ranost zrani
resistance to lodging (standing power) 62 | 75 | 42 | 56 | 60 | 68 63 | 78 | 73 | 58 | 61 | 74 | 71 | 67
odolnost proti poléhani
Resistance to diseases / Odolnost proti chorobam
powdery mildew of barley (Blumeria graminis) 90 | 76 | 89 | 89 | 49 | 68 90 | 75 | 90 | 89 | 49 | 68 | 66 | 66
padli je¢mene (padli travni na listu)
leaf rust of barley (Puccinia horde) 72 | 79 | 65 | 56 | 69 | 69 71 | 78 | 68 | 55 | 69 | 68 | 69 | 69
hnéda rzivost je¢mene (rez jecna)
barley leaf (brown) spot complex” 61 | 62 | 68 | 66 | 67 | 62 67 | 64 | 69 | 68 | 72 | 70 | 64 | 67
komplex listovych (hnédych) skvrnitosti je¢mene
scald of barley (Rhynchosporium secalis) 77 | 70 | 80 | 73 | 72 | 70 81 | 75 | 74 | 76 | 76 | 80 | 76 | 83

spala je¢mene (rhynchosporiova skvrnitost)

Fusarium head blight (scab) of barley
(Fusarium graminearum etc.) 5.9 5.9 6.1 57 6.6 5.0 7.4 7.2 7.2 7.1 77 7.6 6.5 7.6
razovéni klasti jeémene (Fuzaria v klase)

physiological leaf spots of barley

N - . - 5.1 5.1 7.6 7.9 7.9 7.9 5.2 4.9 7.8 7.9 7.9 7.7 7.9 77
abioticka nekroticka skvrnitost jecmene
Grain quality / Kvalita zrna
1000 grain weight (g) 45 | 46 | 49 | 47 | s0 | 51 45 | 45 | 47 | 47 | 50 | 53 | 51 | 53
hmotnost tisice zrn (g)

o . o
grain size fraction >2.5mm (%) 93 | 92 | 93 | 92 | 96 | 93 92 | 91 | 93 | 91 | 96 | 92 | 92 | 91

podil pfedniho zrna (%)

Comments / Poznamky:
S = standard varieties / standardni odrtdy

Point evaluation / Bodové hodnoceni:

1 = fully lodging, fully attacked / 1 = zcela poléhava, zcela napadena

9 = non lodging, resistant to diseases / 9 = nepoléhava, odolna proti napadeni

1000 grain weight relates to sieving fractions over 2.0 mm at 14 % humidity. / Hmotnost tisice zrn se vztahuje k podilu zrna nad sitem 2,0 mm pfi vihkosti 14 %.
** days from sowing to harvest maturity / dny od seti po skliziovou zralost

Intensity / Varianta péstovani:
N - non treated with fungicides and morphoregulators / N - neosetieno fungicidy ani morforegulatory
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tent (811 mg/l) and a medium FAN content in the sweet
wort (186 mg/1). Cell wall degradation, characterized
by friability, was low (81%) and the B-glucan content of
the sweet wort was high (268 mg/l1), corresponding to
a higher viscosity level (1.491 mPa-s). The quality of the
sweet wort was low (apparent final attenuation 80.2 %).
The variety gave a sweet wort with a low opalescence in
many cases. The turbidity of the sweet wort was at an
acceptable level.

LG Tuplak has a malting quality. LG Tuplak met the
requirements set out in the application for the PGI 'Ceské
pivo' (Commission Regulation, 2008) and was therefore
recommended by the Research Institute of Brewing and
Malting for the production of beer with the PGI 'Ceské pivo'.

LG Tuplak is a mid-late malting variety. Plants medi-
um to high, less resistant to lodging, medium resistant to
stem breaking. 1000 grain weight medium to high, grain
size fraction >2.5 mm high.

Resistant to powdery mildew of barley on the leaf,
medium resistant to leaf rust of barley, medium resis-
tant to the barley leaf (brown) spot complex, resistant to
scald of barley, and medium resistant to Fusarium head
blight (scab) of barley. High yield of grain over 2.5 mm
in both variants of growing in the potato area, medi-
um-high to high in the treated variant of growing in the
sugar-beet-cereal area, medium-high in the untreated
variant of growing in the sugar-beet-cereal area, and in
both variants of growing in the maize area.

The utility value is given by the combination of the
high yield of grain over 2.5 mm in both variants of grow-
ing in the potato area and the malt quality meeting the
requirements for the production of beer with the PGI
'Ceské pivo'.

3.2 LG Lokal

The variety LG Lokal, bred in the Czech Republic, gave, at
the optimal nitrogen content (11.1%) in unmalted grain,
malt with an extract content of 82.1% and optimal lev-
el of diastatic power (298 WK). Degradation of nitrogen
substances was optimal (Kolbach index 42%). Cell wall
degradation was slow. Friability was at the level of 82%,
with corresponding (-glucan content in the sweet wort
(259 mg/1) and a higher viscosity level (1.495 mPa:-s).
The quality of the sweet wort was very low (apparent
final attenuation 79.4%). The FAN content was at a medi-
um level (183 mg/1). In most cases, the variety provided
clear sweet wort.

LG Lokal has a malting quality. LG Lokal met the re-
quirements set out in the application for the PGI 'Ceské
pivo’ (Commission Regulation, 2008) and was therefore
recommended by the Research Institute of Brewing and
Malting for the production of beer with the PGI 'Ceské pivo'.
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3.1 LG Tuplak

V Ceské republice vyslechténa odriida LG Tuplak posky-
tovala, pfi optimalnim obsahu dusikatych latek (10,9 %)
v nesladovaném zrnu, slad s optimalnim obsahem extrak-
tu (83,2 %) a optimalni Urovni diastatické mohutnosti
(304 WK). Také intenzita proteolytického rozlusténi byla
optimalni (Kolbachovo ¢islo 42 %). Sladina méla nizsi obsah
rozpustného dusiku (811 mg/1) a stfedni obsah FAN ve sladi-
né (186 mg/1). Degradace bunécnych stén charakterizovana
friabilitou byla nizka (81 %) a obsah -glukan ve sladiné byl
vysoky (268 mg/1), tomu odpovidala i vyssi arovei viskozity
(1,491 mPa-s). Kvalita sladiny byla nizka (dosazitelny stupen
prokvaseni 80,2 %). Odrida poskytla v radé pripadt sladinu
slabé opalizujici. Zakal sladiny byl na pfijatelné drovni.

Odrtida LG Tuplak méa sladovnickou kvalitu. Odrtida
LG Tuplak splnila poZadavky uvedené v zZadosti o CHZO
,Ceské pivo“ (Commission Regulation, 2008) a z tohoto
divodu ji Vyzkumny ustav pivovarsky a sladarsky, a.s.
doporuéil pro vyrobu piva s CHZO ,Ceské pivo*.

LG Tuplak je polopozdni sladovnicka odrtida. Rostliny
stiredné vysoké az vysoké, odriida méné odolna proti polé-
hani, stfedné odolna proti lamani{ stébla. Hmotnost tisice
zrn stredné vysoka az vysoka, podil predniho zrna vysoky.

Odolna proti napadeni padlim je¢mene na listu,
stredné odolna proti napadeni hnédou rzivosti jeCme-
ne, stifedné odolna proti napadeni komplexem listovych
(hnédych) skvrnitosti jecmene, odolna proti napadeni
spalou jeCmene, stiedné odolna proti napadeni rizove-
nim klast je¢cmene. Vynos ptredniho zrna v obou varian-
tach péstovani v bramborarské oblasti vysoky, v oSetiené
varianté péstovani v fepai'sko-obilnarské oblasti stiedné
vysoky az vysoky, v neosSetfené varianté péstovani v fe-
pai'sko-obilnaiské oblasti a v obou variantach péstovani
v kukufi¢né oblasti stfedné vysoky.

Uzitna hodnota je ddna kombinaci vysokého vynosu
predniho zrna v obou variantach péstovani v bramborar-
ské oblasti a sladovnické jakosti vyhovujici pozadavkim

pro vyrobu piva s CHZO , Ceské pivo*

3.2 LG Lokal

Odriida LG Lokal vyslechténa v Ceské republice, poskytla
pii optimalnim obsahu dusikatych latek (11,1 %) v nesla-
dovaném zrnu, slad s obsahem extraktu na drovni 82,1 %
a optimalni urovni diastatické mohutnosti (298 WK).
Degradace dusikatych latek byla optimalni (Kolbachovo
Cislo 42 %). Degradace bunécnych stén byla pomala. Fria-
bilita byla na trovni 82 %, cemuz odpovidal i vysoky obsah
B-glukani ve sladiné (259 mg/1) a vyssi troven viskozity
(1,495 mPa:-s). Kvalita sladiny byla velmi nizka (dosaZitel-
ny stupenl prokvaseni 79,4 %). Obsah FAN byl na sti'edni
urovni (183 mg/l). Ve vétSiné pripadi poskytla odriida

sladinu ¢irou.
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LG Lokal is a mid-late malting variety. Plants medi-
um-high to high, medium resistant to lodging, resistant
to stem breaking. 1000 grain weight is medium-high, and
grain size fraction >2.5 mm is high.

Resistant to powdery mildew of barley on the leaf,
medium resistant to leaf rust of barley, medium resistant
to the barley leaf (brown) spot complex, medium resist-
ant to scald of barley, and medium resistant to Fusarium
head blight (scab) of barley.

High yield of grain over 2.5 mm in the untreated
variant of growing in the maize area, medium-high in
the treated variant of growing in the maize area, and in
both variants of growing in the sugar-beet-cereal and
potato areas.

The utility value is given by the combination of the
high yield of grain over 2.5 mm in the untreated variant
of growing in the maize area and the malt quality meet-
ing the requirements for the production of beer with the
PGI 'Ceské pivo'.

3.3 Sting

The variety Sting, bred in Germany, gave, at the optimal
nitrogen content (10.4%) in unmalted grain, malt with
rich extract content (83.7%) and optimal level of dia-
static power (313 WK). The intensity of proteolytic mod-
ification was at a very high level (Kolbach index 52%).
The sweet wort had a higher soluble nitrogen content
(874 mg/1) and a high FAN content in the sweet wort
(215 mg/1). The high values of FAN and Hartong index
(VZ 45 °C) are associated with a higher value of colour of
malt (4.1 EBC un.). Cytolytic modification was at the opti-
mal level. The cell wall degradation was 92 %, the —-glucan
content of the wort (117 mg/1) and the viscosity value of
the wort was at a satisfactory level (1.445 mPa-s). The
quality of the wort was low (apparent final attenuation
of 80.3%). The variety almost always gave a clear wort.

The Sting variety has a very good malting quality.

According to the EU Plant Variety Database (2024),
the variety is registered in Poland, Germany, and France
(EUPVP - Common Catalogue, 2024).

Sting is a malting mid-early to early variety. Plants are
medium-high, medium resistant to lodging, and resistant
to stem breaking. 1000 grain weight is high, grain size
fraction >2.5 mm medium-high to high.

The variety is medium resistant to powdery mildew
of barley on the leaf, medium resistant to leaf rust of
barley, medium resistant to the barley leaf (brown) spot
complex, resistant to scald of barley, and medium resist-
ant to resistant to Fusarium head blight (scab) of barley.

A very high yield of grain over 2.5 mm in both vari-
ants of growing in the sugar-beet-cereal area and in the
treated variant of growing in the potato area, high in both
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Odrida LG Lokal ma sladovnickou kvalitu. Odrtida
LG Lokal splnila poZadavky uvedené v Zadosti o CHZO
,Ceské pivo“ (Commission Regulation, 2008) a z tohoto
diivodu ji Vyzkumny udstav pivovarsky a sladarsky, a.s.
dopoructil pro vyrobu piva s CHZO ,Ceské pivo".

LG Lokal je polopozdni sladovnicka odrtda. Rostliny
stfedné vysoké az vysoké, odriida stfedné odolna proti
poléhani, odolnd proti lamani stébla. Hmotnost tisice zrn
je stfedné vysokd, podil predniho zrna je vysoky.

Odolna proti napadeni padlim je¢mene na listu,
stredné odolna proti napadeni hnédou rzivosti jeCmene,
stfedné odolnd proti napadeni komplexem listovych
(hnédych) skvrnitosti jecmene, stiedné odolna proti na-
padeni spalou jeCmene, stifedné odolna proti napadeni
rizovénim klast jeCmene.

Vynos predniho zrna v neoSetfené varianté
péstovani v kukuri¢né oblasti vysoky, v oSetiené varian-
té péstovani v kukuri¢né oblasti a v obou variantach
péstovani v Fepai'sko-obilnarské a bramborarské oblas-
ti stfedné vysoky.

Uzitna hodnota je dana kombinaci vysokého vynosu
predniho zrna v neoSetfené varianté péstovani v kuku-
ricné oblasti a sladovnické jakosti vyhovujici pozadav-

kiim pro vyrobu piva s CHZO ,Ceské pivo“.

3.3 Sting

V Némecku vyslechténd odrtida Sting poskytovala, pri
optimalnim obsahu dusikatych latek (10,4 %) v neslado-
vaném zrnuy, slad s bohatym obsahem extraktu (83,7 %)
a diastatickou mohutnosti na optimalni drovni (313 WK).
Intenzita proteolytického rozlusténi byla na velmi
vysoké urovni (Kolbachovo cislo 52 %). Sladina méla
vyssi obsah rozpustného dusiku (874 mg/l) a vysoky
obsah FAN ve sladiné (215 mg/1). S vysokymi hodnotami
FAN a relativniho extraktu pti 45 °C je spojena i vyssi
hodnota barvy sladiny (4,1 j. EBC). Cytolytické rozlusSténi
bylo na optimalni trovni. Degradace bunécnych stén se
pohybovala na trovni 92 %, obsah (-glukani ve sladiné
(117 mg/1) a hodnota viskozity sladiny byla na vyhovujici
urovni (1,445 mPa-s). Kvalita sladiny byla na nizké tirovni
(dosazitelny stupen prokvaseni 80,3 %). Odrida poskytla
sladinu témér vzdy cirou.

Odrida Sting méa vybérovou sladovnickou kvalitu.

Podle databaze odrid rostlin EU (2024) je odriida
registrovana v Polsku, Némecku a Francii (EUPVP -
Common Catalogue, 2024).

Sting je sladovnickd stfedné rand az rand odrida.
Rostliny stiedné vysoké, odriida stfedné odolna proti
poléhani, odolna proti lamani{ stébla. Hmotnost tisice zrn
vysoka, podil predniho zrna stiredné vysoky az vysoky.

Stiedné odolna proti napadeni padlim je¢mene na

listu, stfedné odolnd proti napadeni hnédou rzivosti
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variants of growing in the maize area and in the untreat-
ed variant of growing in the potato area.

The utility value is given by the combination of a very
high yield of grain over 2.5 mm in both variants of grow-
ing in the sugar-beet-cereal area and in the treated vari-
ant of growing in the potato area, high yield of grain over
2.5 mm in both variants of growing in the maize area and
the untreated variant in the potato area and very good
malting quality.

4 Conclusion

The study describes the malting quality achieved by the
LG Tuplak, LG Lokal, and Sting varieties which were reg-
istered in the Czech Republic after the 2023 harvest. The
varieties evaluated can be divided into two groups. One
group consists of the LG Tuplak and LG Lokal varieties
recommended for the production of beer with the PGI
'Ceské pivo'. These varieties mainly show a lower level of
proteolytic and cytolytic modification and a lower level of
apparent final attenuation. The second group consists of
the variety Sting, which is characterized mainly by a high
level of proteolytic and cytolytic modification.
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tovych (hnédych) skvrnitosti jeCmene, odolna proti na-
padeni spdlou jeCmene, stiedné odolnd az odolna proti
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Vynos predniho zrna v obou variantach péstovani
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péstovani bramborarské oblasti velmi vysoky, v obou
variantach péstovani v kukuri¢né oblasti a v neoSetiené
varianté péstovani v bramboraiské oblasti vysoky.
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péstovani bramborarské oblasti, vysokého vynosu pred-
niho zrna obou variantach péstovani v kukuri¢né oblasti
a v neoSetiené varianté péstovani v bramborarské oblas-
ti a vybérové sladovnické jakosti.

4 Zavér

Ve studii je popsdna sladovnickd kvalita dosazena
odriidami LG Tuplak, LG Lokal a Sting, které byly
registrovany v Ceské republice po sklizni 2023. Hodno-
cené odridy lze rozdélit do dvou skupin. Jednu skupinu
tvori odriidy LG Tuplak a LG Lokal doporucené pro
vyrobu piva s CHZO ,Ceské pivo“. Tyto odriidy vykazuji

tvori odrtida Sting charakterizovana piredevsim vysokou

urovni proteolytického a cytolytického rozlusténi.
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