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Abstract

After the 2022 harvest, seven new varieties of malt-
ing barley were registered in the Czech Republic. After
three years of testing, spring barley varieties Ambiana,
Gingko, Kimberly, KWS Thalis, LG Ludvik, LG Rhapsody
and RGT Proxima were registered. Based on the results
obtained, LG Ludvik was recommended for the produc-
tion of beer with the protected geographical indication
'Ceské pivo' This variety showed low activity of prote-
olytic and cytolytic enzymes and low level of final at-
tenuation. The other spring barley varieties (Ambiana,
Gingko, Kimberly, KWS Thalis, LG Rhapsody and RGT
Proxima) gave sweet wort with extract content in malt
dry matter ranging from 82.6 to 84.6%. The varieties
Ambiana, Gingko, LG Rhapsody and RGT Proxima had
extract contents of more than 83%. Proteolytic mod-
ification was high (Kolbach Index above 50%) in the
varieties Gingko, LG Rhapsody and RGT Proxima. The
B-glucan content in sweet wort below 100 mg/I was re-
corded in the varieties Gingko and LG Rhapsody. Cell
wall degradation (friability 85-94%) and final attenua-
tion (81.7-83.0%) were at optimum levels in Ambiana,
Gingko, Kimberly, KWS Thalis, LG Rhapsody and RGT
Proxima. Gingko, Kimberly and LG Rhapsody always
produced clear sweet wort. Low to zero lipoxygenase
activity was found in KWS Thalis.
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Abstrakt

Po sklizni v roce 2022 bylo v Ceské republice registro-
vano sedm novych odrid sladovnického je¢cmene. Po
tfech letech testovani byly registrovany odrldy jarniho
je¢mene Ambiana, Gingko, Kimberly, KWS Thalis,
LG Ludvik, LG Rhapsody a RGT Proxima. Na zakladé
ziskanych vysledk( byla odriida LG Ludvik doporucena
pro vyrobu piva s chranénym zemépisnym oznacenim
"Ceské pivo". Tato odriida vykazovala nizkou aktivitu
proteolytickych a cytolytickych enzym( a nizkou Uroven
dosazZitelného stupné prokvaseni. Ostatni odrldy
jarniho jec¢mene (Ambiana, Gingko, Kimberly, KWS
Thalis, LG Rhapsody a RGT Proxima) poskytly sladinu
s obsahem extraktu v susiné sladu v rozmezi od 82,6 do
84,6 %. Odriidy Ambiana, Gingko, LG Rhapsody a RGT
Proxima vykazovaly obsah extraktu vyssi nez 83 %. Pro-
teolytické rozlusténi bylo u odrtd Gingko, LG Rhapsody
a RGT Proxima vysoké (Kolbachovo ¢islo nad 50 %). Ob-
sah B-glukant ve sladiné pod 100 mg/I byl zaznamenan
u odrad Gingko a LG Rhapsody. Degradace bunécnych
stén (friabilita 85-94 %) a dosazitelny stupen prokvaseni
(81,7-83,0 %) byly u odriid Ambiana, Gingko, Kimberly,
KWS Thalis, LG Rhapsody a RGT Proxima na optimalni
Urovni. Odrldy Gingko, Kimberly a LG Rhapsody poskyt-
ly vzdy sladinu cirou. Nizka az nulova aktivita lipoxyge-
nazy byla zjisténa u odrady KWS Thalis.
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1 Introduction

The registered varieties passed three years of testing. The
year 2020 was above normal in temperature (9.1 °C) and
rainfall (766 mm), the year 2021 was normal in temper-
ature (8.0 °C) and rainfall (683 mm). The year 2022 was
above normal with an average temperature of 9.2 °C, but
in terms of rainfall (632 mm), it was classified as a nor-
mal year. The period of 1991-2020 was normal in terms
of rainfall and temperature (Tolasz et al, 2021, 2022,
2023). The course of weather in each trial site influenced
grain nitrogen content and pregermination.

Between 2020 and 2022, an average of 1,113,985
tonnes of spring barley and 700,241 tonnes of winter bar-
ley were harvested annually in the Czech Republic. Based
on the previous year’s propagation areas, the most widely
grown spring malting barley varieties in 2022 were: Bojos
(22%), Overture (12%), Laudis 550 (12%), KWS Amado-
ra (7%), KWS Irina (7%), RGT Planet (5%), Spitfire (4%),
Francin (3%), LG Tosca (3%) and Manta (3%) (CISTA,
2021). Varieties recommended for the production of beer
with the protected geographical indication ‘Ceské pivo’
(Commission Regulation, 2008) were grown on approxi-
mately 45% of the area. A large part of the malt produced
is exported from the Czech Republic. Thus, in addition to
Czech varieties, a number of quality foreign malting barley
varieties are also grown and processed.

2 Materials and methods

In this study, technological and agronomic parameters of
malting spring barley varieties Ambiana, Gingko, Kimber-
ly, KWS Thalis, LG Ludvik, LG Rhapsody and RGT Proxima
were evaluated (Table 1). The barley varieties were eval-
uated according to the Protocol for Official Examination
of Value for Cultivation and Use - Barley (Dvorackova,
2019). Standard (previously registered) varieties were
also grown on the same sites. Laudis 550 and Francin are
the standard varieties for the varieties recommended for
the production of beer with the protected geographical
indication ‘Ceské pivo’ (Commission Regulation, 2008).
KWS Amadora and Spitfire are the standard varieties for
the varieties with high extract content, high proteolytic
modification and high values of final attenuation.

The malting quality of these varieties was assessed
on the basis of analyses of 12 malt samples obtained be-
tween 2020 and 2022. The grain samples (fraction over
2.5 mm) were supplied by CISTA.

The samples were micro-malted in KVM's equipment
(Czech Republic). The method used for micro-malting
was based on the MEBAK (2011).
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1 Uvod

Registrované odriidy absolvovaly v pribéhu zkouseni tri
odliSené roc¢niky. Rok 2020 byl teplotné (9,1 °C) i sraz-
kové (766 mm) nadnormalni, rok 2021 byl teplotné
(8,0 °C) i srazkové normalni (683 mm) a rok 2022 byl
s pramérnou teplotou 9,2 °C nadnormalni, ale s ro¢nim
srazkovym dhrnem 632 mm je fazen mezi roky srazkové
normalni. Srazkovym a teplotnim normélem bylo obdo-
bi 1991-2020 (Tolasz et al., 2021, 2022, 2023). Pribéh
pocasi na jednotlivych zkuSebnich stanovistich ovlivnil
obsah dusikatych latek v zrnu a porostlost.

V letech 2020 a% 2022 se v Ceské republice ro¢-
né sklidilo v priiméru 1 113 985 tun jarniho jecme-
ne a 700 241 tun ozimého jeCmene. V roce 2022 byly
na zakladé mnozitelskych ploch predchoziho roku
nejrozsirenéjSimi odrlidami jarniho sladovnického
je¢mene: Bojos (22 %), Overture (12 %), Laudis 550
(12 %), KWS Amadora (7 %), KWS Irina (7 %), RGT
Planet (5 %), Spitfire (4 %), Francin (3 %), LG Tosca
(3 %) a Manta (3 %) (CISTA, 2021). PribliZzné na 45 %
ploch byly péstovany odriidy doporucené pro vyrobu
piva s chranénym zemé&pisnym oznacenim ,Ceské pivo”
(Commission Regulation, 2008). Velka ¢ast vyrobeného
sladu se z Ceské republiky vyvazi. Vedle ¢eskych odrid
se tedy péstuje a zpracovava i fada kvalitnich zahranic-
nich odrid sladovnického jecmene.

2 Material a metody

V této studii jsou hodnoceny technologické a agronomic-
ké parametry sladovnickych odrid jarniho je¢mene Am-
biana, Gingko, Kimberly, KWS Thalis, LG Ludvik, LG Rha-
psody a RGT Proxima (tabulka 1). Odrtdy je¢cmene byly
hodnoceny podle Metodiky zkousSek uzitné hodnoty
- je¢men (Dvorackova, 2019). Na stejnych stanoviStich
byly péstovany i standardni (jiz diive registrované) odri-
dy. Odridy Laudis 550 a Francin jsou standardnimi odrt-
dami pro odridy doporucené pro vyrobu piva s chrané-
nym zemépisnym oznacenim ,Ceské pivo” (Commission
Regulation, 2008). Odrtidy KWS Amadora a Spitfire jsou
standardnimi odrtidami pro odriidy s vysokym obsahem
extraktu, vysokym proteolytickym rozlusténim a vysoky-
mi hodnotami dosazitelného stupné prokvaseni.

Sladovnicka kvalita uvedenych odrad byla stanove-
na na zakladé rozbort 12 vzorkd sladu ziskanych v le-
tech 2020 az 2022. Vzorky zrna (frakce nad 2,5 mm)
dodal UKZUZ.

Vzorky byly mikrosladovany na zatizeni spolecnosti
KVM (CR). Pro mikrosladovani byla pouZita metoda vy-
chazejici z metody MEBAK (2011).
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Table 1
Tabulka 1  Odrtdy jarniho jecmene registrované po sklizni 2022

Variety / Code
Odrida / Kéd

Spring barley varieties registered after the harvest 2022

Maintainer / Agent in the CR

Udrzovatel / Zastupce v CR

spring barley / jarni jecmen

malting varieties / sladovnické odridy

Ambiana NORDSAAT Saatzucht GmbH
NORD 18/2613 SAATEN - UNION CZ s.r.o.
Gingko NORDSAAT Saatzucht GmbH
NORD 18/2510 SAATEN - UNION CZ s.r.o.
Kimberly Nordic Seed A/S
NOS 112.512-05 SELGEN, a.s.
KWS Thalis KWS LOCHOW GMBH
KWS 17/2942 SOUFFLET AGRO a.s.
LG Ludvik Limagrain Europe S.A.S.
LGBHE4815 Limagrain Ceska republika, s. r. o.

LG Rhapsody

Limagrain Europe S.A.S.

LGBN16164-07

Limagrain Ceska republika, s. r. 0.

RGT Proxima

RAGT 2n

RP18018

RAGT Czech s.r.o.

Steeping took place in the steeping box for 72 hours,
with alternating wet stages and air rests. Water and air
temperatures were maintained at 14.0 °C. Duration of wet
stages and air rests: on the first day, the wet stage took
5 hours and the air rest 19 hours, on the second day, the
wet stage took 4 hours and was followed by 20 hour-air
rest. On the third day, the water content of the germinating
grains was adjusted 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 for 6 hours up to 75 °C. The curing stage was
carried out for 4 hours at 80 °C.

Malt quality was determined according to the methods
described in MEBAK (2011, 2018) and EBC Analysis Com-
mittee (2010). The methods used are shown in Table 2.

2.1 Selection of trial sites

The basic characteristics of the trial sites are given in the
Barley Year Book 2022 (Psota, 2022). Each year, grain
samples of the standard varieties were collected from
all trial sites. The level of pregermination 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 content of barley ranging from 10.2
to 11.0%. Samples were taken from these sites for micro-
malting and subsequent analysis of the malt produced.
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Maceni probihalo v mac¢irné po dobu 72 hodin p¥i strida-
ni namacek a vzdusnych prestavek. Voda a teplota vzdu-
chu byly udrzovany na 14,0 °C. Délky namacek a vzdus-
nych prestavek: prvni den namacka 5 hodin a 19 hodin
vzdus$na prestavka, druhy den namacka 4 hodiny a 20 ho-
din vzdu$na prestavka. Treti den byl obsah vody v kli¢i-
cich zrnech upraven na hodnotu 45 % namocenim nebo
dokropenim.

Kliceni probihalo v kli¢irné. Teplota béhem Kklice-
ni byla udrzovana na 14,0 °C. Celkova doba kliceni byla
72 hodin.

Hvozdéni probihalo v jednoliskovém elektricky vy-
tapéném hvozdu. Faze presouSeni trvala 12 hodin pri
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 2.

2.1 Vybér zkusebnich stanovist

Zakladni charakteristiky zkusebnich stanovist jsou uvede-
ny v JeCmenarské roc¢ence 2022 (Psota, 2022). Kazdy rok
byly odebirany vzorky zrna standardnich odrtid ze vSech
zkuSebnich stanovist. V odebranych vzorcich zrna byla sta-
novena droveil porostlosti a obsah dusikatych latek. Stano-
visté s porostlymi zrny byla z dalSitho sledovani vyrazena.
Nésledné byla vybrana Ctyti stanovisté s obsahem dusika-
tych latek v zrnu jeCmene, ktery se pohyboval kolem hodnot
10,2-11,0 %. Z téchto stanovist byly odebrany vzorky pro
mikrosladovani a nasledny rozbor vyrobeného sladu.
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2.2 Agronomic characteristics

The agronomic characteristics of spring barley varie-
ties Ambiana, Gingko, Kimberly, KWS Thalis, LG Ludvik,
LG Rhapsody and RGT Proxima were evaluated based on
the results obtained from trials conducted in 2020-2022.
Yield of grain and yield of grain over 2.5 mm were separate-
ly determined for the maize, sugar beet, cereal and potato
testing areas. The testing areas are described in the Barley
Year Book 2022 (Psota, 2022). Disease resistance and oth-
er important agronomic traits were also assessed (Table 3).

3 Results and discussion

The results of malt quality of the spring barley varie-
ties Ambiana, Gingko, Kimberly, KWS Thalis, LG Ludvik,
LG Rhapsody and RGT Proxima are summarized in Table 2.
Important agronomic characteristics are listed in Table 3.

The LG Ludvik variety recommended for the produc-
tion of beer with the PGI ‘Ceské pivo’ (Commission Reg-
ulation, 2008) had a higher extract content in malt dry
matter and a lower proteolytic modification (Kolbach
Index 40.6%) associated with a lower soluble nitrogen
and free amino nitrogen (FAN) content, compared to the
standard varieties Laudis 550 and Francin. Cell wall deg-
radation (friability 85%) was better in LG Ludvik than in
the standard varieties.

The varieties Gingko, LG Rhapsody and RGT Proxima
had the same or higher extract content in malt dry matter
than the standard varieties KWS Amadora and Spitfire,
with Gingko and LG Rhapsody having an extract content
of 84.6%. Only Gingko, LG Rhapsody and RGT Proxima
had the same or higher level of proteolytic modification
compared to the standard varieties, with Gingko having
the Kolbach Index of 54.2%. Gingko also showed higher
values of soluble nitrogen and FAN than the standard va-
rieties. Only the varieties Gingko and LG Rhapsody had
cytolytic modification (high friability and low (-glucan
values in sweet wort) at the level of standard varieties.
The quality of the sweet wort composition, as deter-
mined by the degree of final attenuation, was equal to or
higher than that of the standard varieties for Ambiana,
Gingko, Kimberly, KWS Thalis, LG Rhapsody and RGT
Proxima, with LG Rhapsody and RGT Proxima showing
final attenuation of 83%. Only the Gingko, Kimberly and
LG Rhapsody varieties provided clear sweet wort in all
cases. Low to no lipoxygenase enzyme activity was found
in the KWS Thalis variety.

The variety Ambiana, bred in Germany, at the optimal
nitrogen content (10.1%) in non-malted grain, gave malt
with rich extract content (83.7%) and a diastatic power
at the optimal level (335 WK). The intensity of proteolyt-
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2.2 Agronomické vlastnosti

Agronomické vlastnosti odriid jarniho jecmene Ambiana,
Gingko, Kimberly, KWS Thalis, LG Ludvik, LG Rhapsody
a RGT Proxima byly hodnoceny na zakladé vysledki zis-
kanych z pokusti provedenych v letech 2020-2022. Vynos
zrna a vynos zrna nad 2,5 mm byly stanoveny zvlast pro
kukufi¢nou, feparskou, obilnaiskou a bramborarskou
zkuSebni oblast. ZkuSebni oblasti jsou popsany v Je¢me-
narské rocence 2022 (Psota, 2022). Dale byla stanovena
odolnost vii¢i chorobam a dal$i vyznamné agronomické
znaky (tabulka 3).

3 Vysledky a diskuze

Vysledky kvality sladu jarnich odrid je¢cmene Ambiana,
Gingko, Kimberly, KWS Thalis, LG Ludvik, LG Rhapsody
a RGT Proxima jsou shrnuty v tabulce 2. Diilezité agrono-
mické vlastnosti jsou uvedeny v tabulce 3.

Odriida LG Ludvik, doporuena pro vyrobu piva
s CHZO ,Ceské pivo“ (Commission Regulation, 2008),
méla ve srovnani se standardnimi odrtidami Laudis 550
a Francin vyssi obsah extraktu v susiné sladu a nizsi pro-
teolytické rozlusténi (Kolbachovo ¢islo 40,6 %) spojené
s niz§im obsahem rozpustného dusiku a volného amino-
dusiku. Degradace bunécnych stén (friabilita 85 %) byla
u odridy LG Ludvik lepsi nez u standardnich odrid.

Odridy Gingko, LG Rhapsody a RGT Proxima mély stej-
ny nebo vyssi obsah extraktu v susiné sladu nez standardni
odriidy KWS Amadora a Spitfire, pricemz odrtidy Gingko
a LG Rhapsody mély obsah extraktu na trovni 84,6 %. Pou-
ze odridy Gingko, LG Rhapsody a RGT Proxima mély stej-
nou nebo vyssi droven proteolytického rozlusSténi ve srov-
nani se standardnimi odriidami, pficemz odrtida Gingko
méla Kolbachovo ¢islo na trovni 54,2 %. Odriida Gingko téz
vykazala vyssi hodnoty obsahu rozpustného dusiku a vol-
ného aminodusiku nez odriidy standardni. Cytolytické roz-
lusténi (vysokou troven friability a nizké hodnoty -gluka-
nt ve sladiné) mély na urovni standardnich odrid pouze
odridy Gingko a LG Rhapsody. Kvalita sloZeni sladiny dana
dosazitelnym stupném prokvaseni byla u odrtid Ambiana,
Gingko, Kimberly, KWS Thalis, LG Rhapsody a RGT Proxi-
ma stejnd nebo vyssi nez u standardnich odrid, pricemz
odriidy LG Rhapsody a RGT Proxima vykazaly dosazitelny
stupen prokvaseni na trovni 83 %. Pouze odriidy Gingko,
Kimberly a LG Rhapsody poskytly ve vSech pripadech sladi-
nu ¢irou. U odriidy KWS Thalis byla zjisténa nizka az nulova
aktivita enzymu lipoxygenaza.

V Némecku vyslechténa odriida Ambiana poskytovala,
pri optimalnim obsahu dusikatych latek (10,1 %) v nesla-
dovaném zrnuy, slad s bohatym obsahem extraktu (83,7 %)
a diastatickou mohutnosti na optimalni drovni (335 j.WK).



Table 2 Malt analyses (2020-2022)

Tabulka 2  Analyza sladu (2020-2022)

o > ©
wn
2 3 z z = 3 g =
Methods Units References ﬂ £ K] 8 'IE s = o
Metody Jednotky Odkazy b= < 2 = v 3 = a
] 9 < g S 9 (= 5
= 5 X 9 &
s s s s
Xts Xts X £, XS Xz*s, X*ts, Xts Xts Xts Xts, Xts,
Protein content of barley (factor 6.25) % £8C 2010 11.3£05 113£07 102+06 10.6+0.6 101£07 102£05 103£06 101£07 104£07 10.1£06 10.1+07
Dusikaté latky (bilkoviny) v je¢meni (faktor 6.25)
Starch content of barley
5 it % NIR 63.8+13 635+0.5 64.3£0.6 64308 652+14 | 648+06 641+ 10 640038 64.6+ 08 64.3£08 64.5+12
Skrob v zrnu je¢mene
Bulk density MEBAK 2018
X ) kg/hl 69.2+19 69.0+25 65.8+3.5 65.8+3.3 63.9+4.2 62.8+47 63.6+44 64.8+4.2 65.3+3.6 648 +4.1 649 +4.1
Objemova hmotnost R-110.24.020
Degree of steeping 1 » % 327+12 | 319+10 | 32517 | 318:12 336+19 | 335:19 33819 335+19 | 325:13 | 337:20 | 333:17
Stupen domoceni po 1 namacce
Degree of steeping 2 . % 401+10 39.8+1.0 403+17 39.8+12 412:19 41.4+20 416+19 413:20 | 404:14 418+2.1 411+18
Stupen domoceni po 2 namacce
Malt yield d. m. .
alt) o % Briggs 1998 | 91.3+0.8 915:08 90.8+ 1.0 911+07 | 911:08 901+ 10 90.7£ 038 913:07 90.9£0.7 89.8+0.6 91.0£038
Vytéznost v susiné
Respiration losses d. m. % Briggs 1998 41:05 41:05 4706 45:05 42106 49108 45:05 42105 44105 48104 43:05
Ztraty prodychanim
Rootlet losses d. m. % Briggs 1998 4604 44104 4504 44104 4707 5106 4805 45104 4705 54106 4706
Ztraty odklicenim
Extract of malt. congress mash % EBC 2010 81.9+08 81.9+1.0 83.8+0.7 84.1+09 837+13 84.6+13 826+ 14 830+ 1.0 825+ 13 84.6+12 840+ 1.1
Extrakt sladu. kongresni sladina
© MEBAK 2011
Hartong and Kretschmer VZ 45 °C % 413+39 416+43 522454 489+31 46738 521430 495+37 50.6+2.9 411+38 533£28 521+29
Relativni extrakt pfi 45 °C 3.1.4.11
Kolbach index % EBc2010 | 41.9+20 | 421%24 | 525+19 | 506+29 | 46828 | 542:31 | 482+36 | 49237 | 406%25 | 529%22 | 523:41
Kolbachovo c¢islo
Diastatic power WK £8C 2010 324+33 357 +43 37547 372+ 44 335+ 46 36836 28731 307 £ 39 296 + 48 361+ 30 341+ 43
Diastaticka mohutnost
Final attenuation o % £BC 2010 80.0%0.9 781+ 1.1 82.6+0.5 817408 817+ 10 827+13 821+07 817+07 80.7 0.7 830038 83.0+0.5
Dosazitelny stupen prokvaseni
Friability
Friabilita % EBC 2010 79+5 78+7 963 9414 88+ 6 943 8745 8545 85+ 5 944 885
B-Glucan content of wort | me/! EBC 2010 236+78 219+ 60 5322 67 +25 148 £ 59 65+ 25 161+ 50 165+74 223+ 104 5419 156 + 52
Obsah B-glukant.ve sladiné
Protein content of malt (factar 6.25) % £BC 2010 108+ 0.6 107407 9506 10.1+0.6 9.4+ 06 9.3+0.5 95+07 9.2+06 9.6+0.6 9.2+05 9206
Dusikaté latky ve sladu (faktor 6.25)
Total nitrogen of malt. Kjeldahl method % EBC 2010 173+010 | 1714012 | 151:009 | 1624010 | 150+0.10 | 1.49+007 | 152+012 | 148+0.10 | 1.54+0.09 148+009 | 1.48+0.10
Celkovy dusik ve sladu. metodou podle Kjeldahla

S = standard varieties / standardni odrtdy

X =mean / primér

s, = standard deviation / smérodatna odchylka
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Methods

Metody

Units
Jednotky

References
Odkazy

Laudis 550

KWS Amadora

Ambiana

Kimberly

KWS Thalis

LG Ludvik

LG Rhapsody

RGT Proxima

s s s s
X*ts, Xts, X*ts, X*s, X*ts, X*ts, X*ts, X*ts, Xts, X*s, X*ts,
Soluble nitrogen of wort g/ EBC 2010 843+ 72 841+ 92 917+ 65 949 + 54 803+ 54 922+ 44 858 + 42 830 +43 751+ 67 900 + 56 881+ 71
Rozpustny dusik ve sladiné
Soluble nitrogen of wort - mg/100g EBC 2010 751+ 64 751+ 84 818+ 58 847+48 716 £ 49 823 + 39 763 +37 739 £ 39 669 + 60 804 £ 50 787 + 63
Rozpustny dusik ve sladiné
Protein ofwort % EBC 2010 47:04 47:05 51+04 53:03 4503 52£02 48:02 46+02 42104 50£03 49104
Dusikaté latky ve sladiné
x::g:z ;’;'ji';‘;ramry wort mPass EBC 2010 1486+0027 | 1473£0019 | 1426+0011 | 1447+0013 | 1441£0027 | 1415:0015 | 14380019 | 14440022 | 1475:0022 | 1421+0013 | 1.440+0014
Colour of malt. visual method £BC EBC 2010 3106 33:06 42:04 3606 37:05 4310 38+0.5 42104 35+05 42:04 4002
Barva sladiny
Saccharification time min EBC 2010 105412 108+ 14 10309 10000 105+ 1.2 10000 10309 105+ 12 108:14 | 10000 10000
Doba zcukfeni
Glassy corns % EBC 2010 04+05 0.4+03 01£0.1 01+0.1 02+03 01+0.1 01+0.1 02+02 01:02 01:01 0.3+02
Sklovita zrna
Partly unmodified grains % £BC 2010 52+32 56436 05+0.6 05£0.6 18+13 05+05 15+10 27£19 22412 05:03 18414
Castecné sklovita zrna
i iabili Baxter.

Homogeneity (by friabilimeter) % e 94.8+32 94.4+36 99.5+0.6 99.5+0.6 98.2+13 99.5+0.5 98.5+1.0 97319 97.8+12 99.6+0.3 98.2+14
Homogenita friabilimetrem O'Farrell 1983

i MEBAK 2018
Appearance (clarity) of wort 1174039 | 117:039 | 1.00£000 | 1.00£000 | 133:065 | 100:000 | 1.00+000 | 133:078 | 167+078 | 100000 | 1.83:+0.72
Cirost sladiny R-205.05.730
?:If:l 2;‘3’& ryt ((Zg°)) EBC EBC 2010 119077 | 147+132 | 106+039 | 093%027 | 159+208 | 086033 | 080+021 | 206225 | 275+253 | 1.03+041 | 271205
?:kzsl zlfa"c‘j'l‘; 'yt ((g)) EBC EBC 2010 135+082 | 145+079 | 144:065 | 113+046 | 169:158 | 096046 | 089:029 | 234267 | 249+184 | 117+045 | 3.57+295
Total polyphenols inwort mg/! EBC 2010 604+184 | 666+166 | 91.0+265 | 808290 | 68.8+19.8 | 87.8+246 | 8324259 | 963+241 | 7564223 | 989+287 | 95.8%22.3
Celkové polyfenoly ve sladiné
Free amino nitrogen g/ EBC 2010 191£19 190 + 24 231£20 223+ 20 188+ 18 232:18 206+ 14 20217 169+ 19 22717 220+ 18
Volny aminodusik
Free amino nitrogen mg/100g EBC 2010 170+ 17 169 + 22 206 + 18 199 + 18 168+ 16 207+ 16 184 + 13 180+ 16 15117 203+ 15 196 + 16
Volny aminodusik

S = standard varieties / standardni odr(idy

X = mean / primér

s, = standard deviation / smérodatna odchylka
Wort clarity / cirost sladiny: 1 - clear / ¢ird | 2 - weakly opalizing / slabé opalizujici | 3 - opalizing / opalizujici | 4 - cloudy / zakalena
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Table 3 Important agricultural properties (2020-2022)
Tabulka 3 Vyznamné hospoddrské vlastnosti (2020-2022)

Variety
Odriady

Laudis 550
Kimberly
KWS Thalis
LG Ludvik
LG Rhapsody
RGT Proxima

o
o
= e
£ ©
< a8
w £
2 <
4

Varianta péstovani
Mean of the standard varieties
Priimér standardnich odrtd

Grain yield in (t/ha) / Vynos zrna v (t/ha) S S S S S
N 651 | 641 | 647 | 656 | 631 | 682 | 6.96 | 7.12 | 698 | 7.02 | 6.58 | 6.60 | 7.05

maize testing area

kukufi¢né zkusebni oblasti

T | 697|669 | 671 | 705 | 688 | 7.51 | 7.47 | 7.49 | 7.50 | 7.51 | 7.01 | 7.14 | 7.59
sugar beet and cereal testing areas N | 744|713 | 730 | 734 | 750 | 791 | 782 | 7.80 | 7.84 | 7.94 | 7.51 | 7.85 | 7.77
fepar'ské a obilnarske zkusebni oblasti T | 786|768 | 759 | 782|790 | 831 | 822|819 | 848 | 841 | 7.93 | 842 | 8.38
potato testing area N | 740 | 719 | 732 | 740 | 7.15 | 7.96 | 819 | 7.86 | 809 | 8.14 | 7.72 | 8.01 | 8.18
bramborafske zkusebni oblasti T | 827|782 795|846 | 834|878 | 910 | 880 | 9.43 | 880 | 858 | 8.86 | 9.35

Yield of grain over 2.5 mm (t/ha) / Vynos pfedniho zrna v (nad 2,5mm) (t/ha)
N 584 | 577 | 580 | 5.69 | 587 | 605 | 6.14 | 637 | 599 | 6.03 | 6.03 | 584 | 6.29

maize testing area

kukuficné zkusebni oblasti 639 | 619 | 620 | 633 | 651 | 672 | 6.80 | 6.80 | 678 | 6.75 | 6.53 | 647 | 6.92

702 | 6.66 | 689 | 682 | 725 | 748 | 742 | 724 | 7.29 | 733 | 7.16 | 7.30 | 7.20

sugar beet and cereal testing areas

fepar'ské a obilnafske zkusebni oblasti 759 | 740 | 732 | 745 | 7.72 | 804 | 7.94 | 7.81 | 817 | 803 | 7.72 | 7.89 | 8.01

716 | 682 | 711 | 712 | 701 | 7.74 | 786 | 7.57 | 7.88 | 7.86 | 7.54 | 7.70 | 7.92

potato testing area

“H|lz|4|z|+

bramborafske zkusebni oblasti 812 | 7.66 | 779 | 829 | 823 | 8.63 | 896 | 8.63 | 9.30 | 857 | 840 | 8.68 | 9.18

Agronomic data / Agronomicka data

straw length (cm)

délka stébla (cm) 72 73 67 73 71 67 70 71 69 72 69 72

earliness of ripening**

PP, 120 | 121 | 120 | 120 | 120 | 121 | 120 | 121 | 119 | 121 | 120 | 121
ranost zrani

standing power (lodging resistance)

R 6.5 7.5 6.3 6.7 6.9 5.7 6.0 6.1 6.2 57 6.1 6.3
odolnost proti poléhani

Resistance to diseases / Odolnost proti chorobam

powdery mildew of barley (Blumeria graminis)

S . P 9.0 7.9 8.9 5.0 7.2 8.9 8.9 8.8 8.9 8.4 8.9 9.0
padli jecmene (padli travni na listu)

leaf rust of barley (Puccinia hordei)

e L L 7.4 7.7 6.0 7.0 7.1 79 7.5 6.9 7.1 79 6.6 7.2
hnéda rzivost jecmene (rez jecna)

complex of leaf spots (Pyrenophora teres)

komplex listovych skvrnitosti (hnéda skvrnitost - komplex) 64 64 68 69 67 ae @g & @ U 7 2

scald of barley (Rhynchosporium secalis)

P - . 7.7 7.2 7.7 7.4 7.1 7.7 7.5 8.3 8.6 7.7 8.2 8.4
spala jeCmene (rhynchosporiova skvrnitost)

scab of barley (Fusarium graminearum, F. culmorum

oo L o L 6.8 6.5 6.6 7.2 6.1 6.7 6.8 6.8 6.9 6.9 6.9 6.9
ruzovéni klasti je¢mene (fuzarium v klase)

physiological leaf spots of barley

abioticka nekroticka (nespecifickd) skvrnitost je¢mene >4 54 77 77 77 7 o 7 7 7 76 7

Grain quality / Kvalita zrna

1000 grain weight (g)

. 46 47 47 51 52 49 49 49 48 48 46 49
hmotnost tisice zrn (g)

sieving fractions over 2.5 mm (%)

podil predniho zrna (%) 94 95 93 97 95 94 94 94 93 95 94 94

Comments / Poznamky: S = standard varieties / standardni odridy
Point evaluation / Bodové hodnoceni: 1 = fully lodging, fully attacked / zcela poléhava, zcela napadena
9 = non lodging, resistant to diseases / nepoléhava, odolna proti napadeni
Weight of 1000 grains 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 skliziiovou zralost
Intensity / Varianta péstovani: N - non treated with fungicides and morphoregulators / neosetfeno fungicidy ani morforegulatory
T - treated with fungicides and morphoregulators / osetfeno fungicidy, morforegulatory pouzity
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ic modification was at an optimum level (Kolbach Index
46.8%). The sweet wort had higher soluble nitrogen con-
tent (803 mg/1) and moderate FAN content in the sweet
wort (188 mg/1). FAN therefore accounted for 23% of the
soluble nitrogen in the sweet wort. Cell wall degradation
was optimal and varied about 87%, the B-glucan content
of the sweet wort (148 mg/1) and the viscosity value of the
sweet wort were at satisfactory level. The quality of the
sweet wort was at the optimum level (final attenuation of
81.7%). The variety gave clear sweet wort in most cases.

Ambiana is a mid-early malting variety.

The plants are low. The variety is medium to less re-
sistant to lodging, medium resistant to resistant to stem
breaking. It provides medium big to big grains and a high
portion of sieving fractions over 2.5 mm.

The variety is resistant to powdery mildew of barley on
the leaf, resistant to leaf rust of barley, medium resistant to
the complex of leaf spots, medium resistant to resistant to
scald of barley, medium resistant to head blight of barley.

The variety achieved a very high yield of grain over
2.5 mm in the untreated variant of growing in the sugar
beet-cereal area and in both variants of growing in the
potato area; high in both variants of growing in the maize
area and in the treated variant of growing in the sugar
beet-cereal area.

The utility value is given by the combination of a very
high yield of grain over 2.5 mm in the untreated variant of
growing in the sugar beet-cereal area and in both variants of
growing in the potato area, a high yield of grain over 2.5 mm
in both variants of growing in the maize area and in the treat-
ed variant of growing in the sugar beet-cereal area, resist-
ance to leaf rust of barley and a very good malting quality.

The variety Gingko, bred in Germany, at the optimal
nitrogen content (10.2%) in non-malted grain, gave malt
with rich extract content (84.6%) and a diastatic power
at the optimal level (368 WK). Intensity of proteolyt-
ic modification was very high (Kolbach Index 54.2%).
The sweet wort had a high content of soluble nitrogen
(922 mg/]) and high content of FAN in the sweet wort
(232 mg/1). FAN accounted for 25% of the soluble nitro-
gen in the sweet wort. Cytolytic modification was at an
optimal level. The malt showed a high degree of cell wall
degradation (friability 94%) and an optimal (-glucan
content in the sweet wort (65 mg/1). The quality of the
sweet wort composition was optimal (final attenuation
of 82.7%). The variety gave clear sweet wort in all cases.

Gingko is a mid-early malting variety.

The plants are medium high. The variety is medium
resistant to lodging, medium resistant to stem breaking.
It provides medium big to big grains and a high portion of
sieving fractions over 2.5 mm.
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Intenzita proteolytického rozlusténi byla na optimalni drov-
ni (Kolbachovo ¢islo 46,8 %). Sladina méla vy3si obsah roz-
pustného dusiku (803 mg/l) a stiedni obsah volného ami-
nodusiku (FAN) ve sladiné (188 mg/1). FAN tvoril tedy 23 %
rozpustného dusiku ve sladiné. Degradace bunécnych stén
byla optimalni a friabilita se pohybovala na trovni 87 %,
obsah B-glukanti ve sladiné (148 mg/1) a hodnota viskozi-
ty sladiny byly na vyhovujici irovni. Kvalita sladiny byla na
optimalni drovni (dosazitelny stupeni prokvaseni 81,7 %).
Odriida poskytla ve vétsiné piipadi sladinu ¢irou.

Ambiana je sladovnicka stredné rana odrtda.

Rostliny nizké, odriida stiedné az méné odolna proti
poléhani, stredné odolna az odolna proti lamani stébla.
Zrno stredné velké aZ velké, podil predniho zrna vysoky.

Odolna proti napadeni padlim jeémene na listu,
odolna proti napadeni hnédou rzivosti jeCmene, stredné
odolna proti napadeni komplexem listovych skvrnitosti,
stredné odolna az odolna proti napadeni spalou jeCmene,
stredné odolna proti napadeni rizovénim klast jeCmene.

Vynos predniho zrna v neoSetiené varianté péstovani
Feparsko-obilnarské oblasti a v obou variantach péstovani
v bramborarské oblasti velmi vysoky, v obou variantach
péstovani v kukuri¢né oblasti a v oSetfené varianté péstova-
ni v fepaisko-obilnaiské oblasti vysoky.

Uzitna hodnota je ddna kombinaci velmi vysokého
vynosu predniho zrna v neoSetiené varianté péstovani
v Fepar'sko-obilnarské oblasti a v obou variantach pésto-
vani v bramborarské oblasti, vysokého vynosu predniho
zrna v obou variantach péstovani v kukufi¢né oblasti
av oSetfené varianté v repai'sko-obilnarské oblasti, odol-
nosti proti napadeni hnédou rzivosti jecmene a vybérové
sladovnické jakosti.

V Némecku vyslechténa odrtida Gingko poskytovala
slad s bohatym obsahem extraktu (84,6 %) a optimalni
urovni diastatické mohutnosti (368 j.WK) prfi optimal-
nim obsahu dusikatych latek (10,2 %) v nesladovaném
zrnu. Intenzita proteolytického rozlusténi byla velmi
vysoka (Kolbachovo ¢islo 54,2 %). Sladina méla vysoky
obsah rozpustného dusiku (922 mg/l) a vysoky obsah
volného aminodusiku (FAN) ve sladiné (232 mg/1). FAN
tvoril 25 % rozpustného dusiku ve sladiné. Cytolytické
rozluSténi bylo na optimalni trovni. Slad vykazoval vy-
soky stupen degradace bunécnych stén (friabilita 94 %)
a optimalni obsah -glukant ve sladiné (65 mg/1). Kva-
lita sloZeni sladiny byla optimalni (dosazitelny stupen
prokvaseni 82,7 %). Odrtda poskytla ve vSech pripa-
dech sladinu ¢irou.

Gingko je sladovnicka stfedné rana odrtida.

Rostliny stredné vysoké, odrtida stiedné odolna proti
poléhani, stfedné odolna proti ldmani stébla. Zrno stred-

né velké az velké, podil predniho zrna vysoky.
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The variety is resistant to powdery mildew of barley
on the leaf, medium resistant to resistant to leaf rust of
barley, medium resistant to the complex of leaf spots,
medium resistant to resistant to scald of barley, medium
resistant to head blight of barley.

The variety achieved a very high yield of grain over
2.5 mm in the untreated variant of growing in the maize
area; high in the treated variant of growing in the maize
area, in the untreated variant of growing in the sugar
beet-cereal area and in both variants of growing in the
potato area; medium high to high in the treated variant of
growing in the sugar beet-cereal area.

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

The variety Kimberly, bred in Denmark, at the opti-
mal nitrogen content (10.3%) in non-malted grain, gave
malt with a satisfactory extract content (82.6%) and a di-
astatic power at the optimal level (287 WK). Intensity
of proteolytic modification was optimal (Kolbach Index
48.6%). The sweet wort had a high content of soluble
nitrogen (858 mg/1) and a high content of FAN in the
sweet wort (206 mg/1). FAN accounted for 24% of solu-
ble nitrogen in the sweet wort. Cell wall degradation was
optimal (friability 87%) and the $-glucan content of the
wort was satisfactory (161 mg/l). The sweet wort had an
optimum composition (final attenuation of 82.1%). The
variety gave a clear sweet wort in all cases.

According to the Common Catalogue of Varieties
of Agricultural Plant Species (European Commission,
2023), the variety is registered in Germany.

Kimberly is a mid-early malting variety.

The plants are medium high. The variety is medium
resistant to lodging, medium resistant to stem breaking.
It provides medium big to big grains and a high portion of
sieving fractions over 2.5 mm.

The variety is resistant to powdery mildew of barley
on the leaf, medium resistant to leaf rust of barley, me-
dium resistant to the complex of leaf spots, resistant to
scald of barley, medium resistant to head blight of barley.

The variety had a very high yield of grain over 2.5 mm
in the treated variant of growing in the sugar beet-cereal
area and in both variants of growing in the potato area;
high in the treated variant of growing in the maize area
and in the untreated variant of growing in the sugar
beet-cereal area; medium high in the untreated variant of
growing in the maize area.
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Odolna proti napadeni padlim je¢mene na listu,
stredné odolna aZ odolnd proti napadeni hnédou rzivosti
je¢mene, stfedné odolna proti napadeni komplexem lis-
tovych skvrnitosti, stfedné odolna az odolna proti napa-
deni spalou jeCmene, stifedné odolna proti napadeni rt-
Zovénim klasi jeCmene.

Vynos predniho zrna v neoSetfené varianté péstova-
ni v kukuri¢né oblasti velmi vysoky, v oSetfené varianté
péstovani v kukufi¢né oblasti, v neoSetiené varianté pés-
tovani v repaisko-obilnarské oblasti a v obou variantach
péstovani v bramborarské oblasti vysoky, v oSetiené va-
rianté péstovani v reparsko-obilnaiské oblasti stfedné
vysoky az vysoky.

UZitn& hodnota je dana kombinaci velmi vysokého vy-
nosu predniho zrna v neoSetfené varianté péstovani v kuku-
ri¢né oblasti, vysokého vynosu predniho zrna v oSetiené va-
rianté v kukuricné oblasti, v neoSetiené varianté péstovani
v Feparsko-obilnarské oblasti a v obou variantach péstovani
v bramborarské oblasti a sladovnické jakosti.

V Dansku vyslechténa odriida Kimberly poskyto-
vala, pii optimalnim obsahu dusikatych latek (10,3 %)
v nesladovaném zrnu, slad s vyhovujicim obsahem ex-
traktu (82,6 %) a optimalni tirovni diastatické mohutnos-
ti (287 j WK). Intenzita proteolytického rozlusténi byla
optimalni (Kolbachovo ¢islo 48,6 %). Sladina méla vyso-
ky obsah rozpustného dusiku (858 mg/l) a vysoky obsah
volného aminodusiku (FAN) ve sladiné (206 mg/1). FAN
tvoril 24 % rozpustného dusiku ve sladiné. Degradace
bunécnych stén byla optimalni (friabilita 87 %) a obsah
B-glukant ve sladiné byl vyhovujici (161 mg/1). Sladina
méla optimalni sloZeni (dosazitelny stupen prokvaseni
82,1 %). Odriida poskytla ve vSech pripadech sladinu Cirou.

Podle Common catalogue of varieties of agricultural
plant species (European Commission, 2023) je odrtda
registrovdna v Némecku.

Kimberly je sladovnicka stfedné rana odrtida.

Rostliny stfedné vysoké, odrtida stiedné odolna proti
poléhani, stfedné odolna proti lamani stébla. Zrno stred-
né velké az velké, podil predniho zrna vysoky.

Odolna proti napadeni padlim je¢mene na listu,
stfedné odolna proti napadeni hnédou rzivosti je¢me-
ne, stfedné odolnd proti napadeni komplexem listovych
skvrnitosti, odolnda proti napadeni spalou je¢mene, stired-
né odolna proti napadeni rizovénim klasti je¢mene.

Vynos predniho zrna v oSetiené varianté péstovani
v feparsko-obilnaiské oblasti a v obou variantach pés-
tovani v bramborarské oblasti velmi vysoky, v oSeti'ené
varianté péstovani v kukufi¢né oblasti a v neoSetiené
varianté péstovani v feparsko-obilnarské oblasti vyso-
ky, v neoSetrené varianté péstovani v kukuri¢né oblasti

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

The variety KWS Thalis, bred in Germany, provided
at the satisfactory nitrogen content (10.1%) in non-malt-
ed grain malt with extract content (83%) and a diastatic
power at the optimal level (307 WK). Intensity of pro-
teolytic modification was satisfactory (Kolbach Index
49.2%). The sweet wort had high content of soluble ni-
trogen (830 mg/1) and high FAN content (202 mg/1). FAN
accounted for 24% of the soluble nitrogen in the sweet
wort. Cell wall degradation was optimal (friability 85%)
and the B-glucan content of the sweet wort was satisfac-
tory (165 mg/1). The quality of the sweet wort was op-
timal (81.7% final attenuation). The variety gave mostly
clear sweet wort. The advantage of KWS Thalis is low to
zero lipoxygenase activity (1.55 U/mg).

According to the Common Catalogue of Varieties
of Agricultural Plant Species (European Commission,
2023), the variety is registered in France and Lithuania.

KWS Thalis is an early malting variety.

The plants are medium high to low. The variety is
medium resistant to lodging, medium resistant to stem
breaking. It provides medium big to big grains and a high
portion of sieving fractions over 2.5 mm.

The variety is resistant to powdery mildew of barley
on the leaf, medium resistant to leaf rust of barley, me-
dium resistant to the complex of leaf spots, resistant to
scald of barley, medium resistant to head blight of barley.

The variety achieved a very high yield of grain over
2.5 mm in the untreated variant of growing in the potato
area; high to very high in the untreated variant of grow-
ing in the sugar beet-cereal area; high in the treated vari-
ant of growing in the maize, sugar beet-cereal and potato
areas; medium high to high in the untreated variant of
growing in the maize area.

The utility value is given by the combination of very
high yield of grain over 2.5 mm in the untreated variant
of growing in the potato area, high to very high yield of
grain over 2.5 mm in the untreated variant of growing
in the sugar beet-cereal area, high yield of grain over
2.5 mm in the treated variant of growing in the maize,
sugar beet-cereal and potato areas, earliness, very good
malting quality and low to zero lipoxygenase activity.

The variety LG Ludvik, bred in the Czech Republic,
at the optimal nitrogen content (10.4%) in non-malt-
ed grain, provided malt with a satisfactory extract con-
tent (82.5%) and a diastatic power at the optimal level
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Uzitna hodnota je dana kombinaci velmi vysokého
vynosu predniho zrna v oSetfené varianté péstovani v re-
parsko-obilnarské oblasti a v obou variantach péstovani
v bramborarské oblasti, vysokého vynosu predniho zrna
v oSetfené varianté péstovani v kukuri¢né oblasti a v ne-
oSetiené varianté péstovani v repai'sko-obilnarské oblas-
ti a vybérové sladovnické jakosti.

Slad odriidy KWS Thalis, vyslechténé v Némecku, po-
skytoval, pri vyhovujicim obsahu dusikatych latek (10,1 %)
v nesladovaném zrnu, obsah extraktu (83,0 %) a diastatic-
kou mohutnost (307 j.WK) na optimalni Grovni. Intenzita
proteolytického rozlusténi byla vyhovujici (Kolbachovo
Cislo 49,2 %). Sladina méla vysoky obsah rozpustného
dusiku (830 mg/l) a vysoky obsah volného aminodusiku
(FAN) ve sladiné (202 mg/1). FAN tvoril 24 % rozpustného
dusiku ve sladiné. Degradace bunécnych stén byla optimal-
ni (friabilira 85 %) a obsah B-glukant ve sladiné byl vyho-
vujici (165 mg/1). Kvalita sladiny byla optimalni (dosazitel-
ny stupen prokvaseni 81,7 %). Odriida poskytla vétSinou
sladinu cirou. Prednosti odriidy KWS Thalis je nizka az
nulova aktivita lipoxygenazy (1,55 U/mg).

Podle Common catalogue of varieties of agricultural
plant species (European Commission, 2023) je odrtda
registrovana ve Francii a Litvé.

KWS Thalis je rana sladovnicka odrtida.

Rostliny stfedné vysoké az nizké, odriida stredné odol-
na proti poléhani, sttedné odolna proti lamani stébla. Zrno
stredné velké az velké, podil predniho zrna vysoky.

Odolna proti napadeni padlim je¢mene na listu,
stredné odolnd proti napadeni hnédou rzivosti je¢me-
ne, sttedné odolna proti napadeni komplexem listovych
skvrnitosti, odolna proti napadeni spalou jeCmene, stred-
né odolna proti napadeni rizovénim klasi je¢mene.

Vynos predniho zrna v neoSetfené varianté pésto-
vani v bramborarské oblasti velmi vysoky, v neoSetiené
varianté péstovani v Feparsko-obilnarské oblasti vysoky
az velmi vysoky, v oSetfené varianté péstovani v kuku-
ricné, reparsko-obilnarské a bramborarské oblasti vyso-
ky, v neoSetiené varianté péstovani v kukuri¢né oblasti
stiedné vysoky az vysoky.

UZitn4d hodnota je ddna kombinaci velmi vysokého
vynosu predniho zrna v neoSetfené varianté péstova-
ni v bramborarské oblasti, vysokého aZ velmi vysokého
vynosu predniho zrna v neoSetiené varianté péstovani
v Fepai'sko-obilnarské oblasti, vysokého vynosu predni-
ho zrna v osSetfené varianté péstovani v kukuri¢né, repar-
sko-obilnaiské a bramborarské oblasti, ranosti, vybérové
sladovnické jakosti a nizké aZ nulové aktivity enzymu li-
poxygenazy.

V Ceské republice vyslechténa odriida LG Ludvik po-
skytovala, pti optimalnim obsahu dusikatych latek (10,4 %)

v nesladovaném zrnu, slad s vyhovujicim obsahem ex-
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(296 WK). Intensity of proteolytic modification was low
(Kolbach Index 40.6%). The sweet wort had a lower con-
tent of soluble nitrogen (751 mg/1) and lower FAN con-
tent in the sweet wort (169 mg/1). FAN accounted for
23% of the soluble nitrogen in the sweet wort. Cell wall
degradation characterised by friability was at an optimal
level (85%) and the B-glucan content of the sweet wort
was high (223 mg/1). The composition of the sweet wort
was satisfactory (final attenuation 80.7%). The variety
gave a weakly opalizing sweet wort in many cases. The
haze of the sweet wort was at an acceptable level.

LG Ludvik has been recommended for the production
of beer with the protected geographical indication ‘Ceské
pivo’ because it meets the requirements set out in the ap-
plication for the protected geographical indication ‘Ceské
pivo’ (Commission Regulation, 2008).

LG Ludvik is a mid-early to mid-late malting variety.

The plants are medium high. The variety is medium
to less resistant to lodging, medium resistant to stem
breaking. It provides medium big to big grains and a high
portion of sieving fractions over 2.5 mm.

The variety is resistant to powdery mildew of barley
on the leaf, resistant to leaf rust of barley, medium resist-
ant to the complex of leaf spots, medium resistant to re-
sistant to scald of barley, medium resistant to head blight
of barley.

The variety had a high yield of grain over 2.5 mm in
the untreated variant of growing in the potato area; me-
dium high to high in the untreated variant of growing in
the maize area and in the treated variant of growing in
the potato area; medium high in the treated variant of
growing in the maize area and both variants of growing
in the sugar beet-cereal area.

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 potato area, the resistance to leaf rust
of barley and the malting quality that meets the require-
ments for the production of beer with the protected geo-
graphical indication ‘Ceské pivo’

The variety LG Rhapsody, bred in the Netherlands,
at the optimal nitrogen content (10.1%) in non-malted
grain, gave malt with a rich extract content (84.6%) and
a diastatic power at the optimal level (361 WK). The in-
tensity of proteolytic modification was very high (Kol-
bach Index 52.9%). The sweet wort had a high content
of soluble nitrogen (900 mg/1) and a high FAN content in
the sweet wort (227 mg/1). FAN accounted for 25% of the
soluble nitrogen in the sweet wort. The cytolytic modifi-
cation was optimal. The malt showed a high degree of cell
wall modification (friability 94%) and an optimal B-glu-
can content in the sweet wort (54 mg/1). The sweet wort
had an optimum composition (final attenuation 83.0%).
The variety gave a clear sweet wort in all cases.
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traktu (82,5 %) a optimalni trovni diastatické mohutnos-
ti (296 jWK). Intenzita proteolytického rozlusténi byla
nizka (Kolbachovo ¢islo 40,6 %). Sladina méla niZsi obsah
rozpustného dusiku (751 mg/1) a spiSe nizky obsah volné-
ho aminodusiku (FAN) ve sladiné (169 mg/1). FAN tvoril
23 % rozpustného dusiku ve sladiné. Degradace bunécnych
stén charakterizovana friabilitou byla na optimalni Grovni
(85 %) a obsah B-glukanti ve sladiné byl vysoky (223 mg/1).
Sladina méla vyhovujici sloZeni (dosaZitelny stuper prokva-
Seni 80,7 %). Odrida poskytla v fadé pripadi sladinu slabé
opalizujici. Zakal sladiny byl na ptijatelné tirovni.

Odrtida LG Ludvik byla doporucena pro vyrobu piva
s chranénym zemépisnym oznacenim ,Ceské pivo“ vzhle-
dem k tomu, Ze spliiuje poZadavky uvedené v Zadosti
o chranéné zemépisné oznaceni ,Ceské pivo” (Commissi-
on Regulation, 2008).

LG Ludvik je stfedné rana az polopozdni sladovnicka
odriida.

Rostliny stiedné vysoké, odrtida stiedné az méné odol-
na proti poléhani, sttedné odolna proti lamani stébla. Zrno
stredné velké az velké, podil predniho zrna vysoky.

Odolna proti napadeni padlim je¢mene na listu,
odolna proti napadeni hnédou rzivosti jeCcmene, stredné
odolna proti napadeni komplexem listovych skvrnitosti,
stfedné odolnda az odolna proti napadeni spalou je¢mene,
stredné odolna proti napadeni rizovénim klast jeCmene.

Vynos predniho zrna v neoSetiené varianté pésto-
van{ v bramborarské oblasti vysoky, v neoSetfené vari-
anté péstovani v kukuri¢né oblasti a v oSetiené varianté
v bramborarské oblasti stifedné vysoky az vysoky, v oSet-
fené varianté péstovani v kukuri¢né oblasti a v obou va-
riantach péstovani v repai'sko-obilnaiské oblasti stfedné
vysoky.

UZitna hodnota je ddna kombinaci vysokého vynosu
predniho zrna v neoSetfené varianté péstovani v bram-
borarské oblasti, odolnosti proti napadeni hnédou rzivos-
ti jeCmene a sladovnické jakosti vyhovujici pozadavkiim
pro vyrobu piva s chranénym zemépisnym oznacenim
,Ceské pivo“.

V Nizozemsku vyslechténd odriida LG Rhapsody
poskytovala, pfi optimalnim obsahu dusikatych latek
(10,1 %) v nesladovaném zrnu slad bohaty na extrakt
(84,6 %) s optimdlni Urovni diastatické mohutnosti
(361 j WK). Intenzita proteolytického rozlusténi byla vel-
mi vysoka (Kolbachovo ¢islo 52,9 %). Sladina méla vysoky
obsah rozpustného dusiku (900 mg/1) a vysoky obsah vol-
ného aminodusiku (FAN) ve sladiné (227 mg/1). FAN tvoril
25 % rozpustného dusiku ve sladiné. Cytolytické rozlusté-
ni bylo optimalni. Slad vykazoval vysoky stupen degradace
bunécénych stén (friabilita 94 %) a optimalni obsah B-glu-
kant ve sladiné (54 mg/l). Sladina méla optimalni slozeni
(dosazitelny stupen prokvaseni 83,0 %). Odriida poskytla
ve vSech pripadech sladinu Cirou.
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According to the Common Catalogue of Varieties
of Agricultural Plant Species (European Commission,
2023), the variety is registered in France.

LG Rhapsody is a mid-early to early malting variety.

The plants are medium high to low. The variety is
medium resistant to lodging, medium resistant to stem
breaking. It provides medium big grains and a high por-
tion of sieving fractions over 2.5 mm.

The variety is resistant to powdery mildew of barley
on the leaf, medium resistant to leaf rust of barley, me-
dium resistant to the complex of leaf spots, resistant to
scald of barley, medium resistant to head blight of barley.

The variety had high to very high yield of grain over
2.5 mm in the untreated variant of growing in the sugar
beet-cereal and potato areas, high in the treated variant
of growing in the sugar beet-cereal and potato areas, me-
dium high in both variants of growing in the maize area.

The utility value is given by the combination of high
to very high yield of grain over 2.5 mm in the untreated
variant of growing in the sugar beet-cereal and potato ar-
eas, high yield of grain over 2.5 mm in the treated variant
of growing in the sugar beet-cereal and potato areas and
malting quality.

The variety RGT Proxima, bred in France, at the
optimal nitrogen content (10.1%) in non-malted grain,
gave wort with a rich extract content (84%) and a dia-
static power at the optimal level (341 WK). The intensi-
ty of proteolytic modification was high (Kolbach Index
52.3%). The sweet wort had a high content of soluble ni-
trogen (881 mg/1) and a high content of FAN in the sweet
wort (220 mg/1). FAN accounted for 25% of the soluble
nitrogen in the sweet wort. Cell wall degradation was
optimal (friability 88%) and the f-glucan content of the
sweet wort was satisfactory (156 mg/1). The sweet wort
had an optimum composition (final attenuation 83.0%).
The variety gave a weakly opalizing to opalizing sweet
wort in most cases. The haze of the sweet wort was on
average at an acceptable level (up to 4 EBC un.).

RGT Proxima is a mid-early malting variety.

The plants are medium high. The variety is medium
resistant to lodging, medium resistant to stem breaking.
It provides medium big to big grains and a high portion of
sieving fractions over 2.5 mm.

The variety is resistant to powdery mildew of barley
on the leaf, medium resistant to leaf rust of barley, me-
dium resistant to the complex of leaf spots, resistant to
scald of barley, medium resistant to head blight of barley.

The variety had a very high yield of grain over 2.5 mm
in both variants of growing in the maize and potato ar-
eas; high in the treated variant of growing in the sugar
beet-cereal area; medium high to high in the untreated
variant of growing in the sugar beet-cereal area.
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Podle Common catalogue of varieties of agricultural
plant species (European Commission, 2023) je odrtda
registrovana ve Francii.

LG Rhapsody je stfedné rand az rana sladovnicka
odriida.

Rostliny stiedné vysoké az nizké, odrida stredné
odolna proti poléhani, sttedné odolna proti lamani stéb-
la. Zrno stredné velké, podil predniho zrna vysoky.

Odolna proti napadeni padlim jeémene na listu,
stredné odolnd proti napadeni hnédou rzivosti je¢me-
ne, sttedné odolna proti napadeni komplexem listovych
skvrnitosti, odolna proti napadeni spalou jeCmene, stred-
né odolna proti napadeni rizovénim klasi je¢mene.

Vynos predniho zrna v neoSeti'ené varianté péstovani
v Feparsko-obilnarské a bramboraiské oblasti vysoky az
velmi vysoky, v oSetiené varianté péstovani v reparsko-
obilnarské a bramborarské oblasti vysoky, v obou varian-
tach péstovani v kukuricné oblasti stfedné vysoky.

Uzitna hodnota je dana kombinaci vysokého az velmi
vysokého vynosu predniho zrna v neoSetfené varianté
péstovani v Feparsko-obilnarské a bramboratské oblas-
ti, vysokého vynosu predniho zrna v oSetfené varianté
péstovani v Feparsko-obilnarské a bramborarské oblasti
a sladovnické jakosti.

Ve Francii vyslechténa odrtida RGT Proxima posky-
tovala, pri optimalnim obsahu dusikatych latek (10,1 %)
v nesladovaném zrnu, sladinu s bohatym obsahem ex-
traktu (84,0 %) a optimalni drovni diastatické mohutnosti
(341 j.WK). Intenzita proteolytického rozlusténi byla vyso-
ka (Kolbachovo ¢islo 52,3 %). Sladina méla vysoky obsah
rozpustného dusiku (881 mg/l) a vysoky obsah volného
aminodusiku (FAN) ve sladiné (220 mg/1). FAN tvoril 25 %
rozpustného dusiku ve sladiné. Degradace bunécnych stén
byla optimalni (friabilita 88 %) a obsah B-glukanti ve sladi-
né byl vyhovujici (156 mg/1). Sladina méla optimalni sloZenf{
(dosazitelny stupen prokvaseni 83,0 %). Odrtida poskytla
v fadé pripadi sladinu slabé opalizujici az opalizujici. Zakal
sladiny byl v priiméru na ptijatelné tirovni (do 4 j. EBC).

RGT Proxima je stfedné rana sladovnicka odrida.

Rostliny stredné vysoké, odrtida stredné odolna proti
poléhani, stfedné odolna proti ldmani stébla. Zrno stred-
né velké az velké, podil predniho zrna vysoky.

Odolna proti napadeni padlim je¢mene na listu,
stredné odolna proti napadeni hnédou rzivosti je¢me-
ne, stredné odolnd proti napadeni komplexem listovych
skvrnitosti, odolna proti napadeni spalou jeCmene, stred-
né odolna proti napadeni rizovénim klast jeCmene.

Vynos predniho zrna v obou variantach péstovani
v kukufi¢né a bramborarské oblasti velmi vysoky, v oSet-
Fené varianté péstovani v Feparsko-obilnairské oblasti
vysoky, v neoSetiené varianté péstovani v repaisko-obil-

narské oblasti stfedné vysoky az vysoky.
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The utility value given by the combination of a very
high yield of grain over 2.5 mm in both variants of grow-
ing in the maize and potato areas, high yield of grain over
2.5 mm in the treated variant of growing in the sugar
beet-cereal area and the malting quality.

4 Conclusion

After the 2022 harvest, the results of the trials of the
spring barley varieties obtained within the registration
procedure were evaluated. In 2020-2022, samples of
the varieties Ambiana, Gingko, Kimberly, KWS Thalis,
LG Ludvik, LG Rhapsody and RGT Proxima were micro-
malted. The malts showed satisfactory to optimal extract
content. The highest soluble nitrogen and FAN contents
were found in Gingko, LG Rhapsody and RGT Proxima.
These varieties also had the highest Kolbach Index val-
ues (above 50%) of the whole set of varieties evaluated.

Cell wall degradation in the evaluated varieties was at
an optimal to high level. The content of B-glucans in the
sweet wort was at an optimal level (below 100 mg/1) only
in the varieties Gingko and LG Rhapsody and the content
of B-glucans higher than 200 mg/! in the sweet wort was
only detected in LG Ludvik. The quality of the sweet wort, as
determined by the apparent final attenuation, was at an op-
timum level for the above varieties, with the exception of LG
Ludvik. LG Ludvik was recommended for the production of
beer with the protected geographical indication ‘Ceské pivo’
on the basis of the values obtained (in particular the lower
level of proteolytic modification and the lower level of final
attenuation). The sweet wort of Gingko, Kimberly and LG
Rhapsody was clear in all cases. The advantage of the KWS
Thalis variety is its low to zero lipoxygenase activity.
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4 Zavér
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