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Spring barley malting varieties Accordine, KWS Fantex, LG Nabuco, Pilote, and Spitfire and winter barley variety KWS Donau were
registered after harvest 2017. The spring barley varieties were rich in extract. The varieties Spitfire, LG Nabuco, Accordine, and KWS
Fantex had more than 83% of extract. Proteolytic, amylolytic and cytolytic modification was optimum in most studied varieties of spring
barley. The variety Spitfire was characterized with a strong proteolytic modification (Kolbach index 51.1%). The variety KWS Donau had
extract content at the level of 81.4% and a low level of proteolytic and cytolytic modification. Wort quality (apparent final attenuation) was
in all the studied varieties at an above average to optimal level. In addition, non-malting varieties of spring barley Bente and winter six-row
varieties KWS Belissa, Higgins, LG Triumph, Novira, and SU Ellen were also registered.

Psota, V., Dvorackova, 0., Necas, M., Musilova, M., 2018: Odriidy jeémene registrované v Ceské republice po sklizni 2017. Kvasny
Prum. 64(3): 102-110

V Ceské republice byly po sklizni 2017 registrovany sladovnické odridy jarniho jeémene Accordine, KWS Fantex, LG Nabuco, Pilote
a Spitfire a odriida ozimého je¢émene KWS Donau. Odrldy jarniho jeémene byly bohaté na extrakt. Vice nez 83 % extraktu meély odridy
Spitfire, LG Nabuco, Accordine a KWS Fantex. Proteolytické, amylolytické a cytolytické rozlusténi bylo u sledovanych odrdd jarniho
jeémene vétsinou na optimalni drovni. Odrdda Spitfire se vyznacovala silnym proteolytickym rozlusténim (Kolbachovo é&islo 51,1 %).
Odriida KWS Donau méla obsah extraktu na Grovni 81,4 % a proteolytické a cytolytické rozlusténi na nizké Urovni. Kvalita sladiny (dosa-
zZitelny stupen prokvas$eni) byla u vSech sledovanych odrdd na nadprimérné az optimalni Grovni. Déle byly registrovany nesladovnické

odrldy — jarniho jeémene Bente a ozimého vicefadého je¢émene KWS Belissa, Higgins, LG Triumph, Novira a SU Ellen.
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1 INTRODUCTION

In the present study, the spring barley malting varieties Accor-
dine, KWS Fantex, LG Nabuco, Pilote, and Spitfire (Tables 2, 3,
and 4) and malting two-row variety of winter barley KWS Donau
(Tables 2, 3, and 5), which after harvest 2017 completed tests for
the registration of the variety according to Act 219/2003 Coll. were
registered. Further, non-malting varieties of spring barley Bente
and six-row winter barley KWS Belissa, Higgins, LG Triumph, No-
vira, and SU Ellen were registered. Characters of the non-malting
varieties are described only in tables (Tab. 2, 4 and 5) without fur-
ther written description.

2 MATERIAL AND METHODS

Malting quality of the studied spring barley varieties was assessed
on the basis of the analysis of 12 malt samples made in the micro-
malting plant. Seed samples were delivered by the National Plant
Variety Office of the Central Institute for Supervising and Testing in
Agriculture (CISTA) in Brno in 2015 — 2017.

Malting quality was assessed mainly on the basis of the parame-
ters making up the malting quality index (Psota and Kosaf, 2002).
Further, we studied whether the variety provided clear wort. In the
set of the varieties under study, no variety fulfilled the criteria for
recommendation and production of beer with the protected geo-
graphical indication “Ceské pivo” (EC, 2008).

2.1 Determination of technological quality

2.1.1 Selection of the testing stations

Each year grain samples of the tested varieties were taken from
four testing stations where the standard varieties exhibited the op-
timum content of nitrogenous substances (10.2 — 11.2%). Thus it
was secured that the technological parameters determined were
not negatively affected by low or on the contrary unfavorably high

Klicova slova: jecmen, odrida, sladovnicka kvalita

1 UvVoD

V predlozené studii jsou hodnoceny sladovnické odridy jarniho
je€mene Accordine, KWS Fantex, LG Nabuco, Pilote a Spitfire (tab.
2, 3a 4) a sladovnicka dvoufadéa odrtida ozimého jeémene KWS Do-
nau (tab. 2, 3 a 5), které sklizni 2017 ukongily zkousky pro registraci
odrudy podle zékona 219/2003 Sb. Dale byly registrovany nesladov-
nické odrady — jarniho je¢mene Bente a ozimého vicefadého jeCme-
ne KWS Belissa, Higgins, LG Triumph, Novira a SU Ellen. Vlastnosti
nesladovnickych odrdd jsou popsany pouze v tabulkach (tab. 2, 4
a 5) bez dal$iho pisemného popisu.

2 MATERIAL A METODY

Sladovnicka kvalita sledovanych odrdd jarniho je€mene byla hod-
nocena na zakladé rozboru 12 vzorkl sladu vyrobeného v mikrosla-
dovné. Vzorky osiva dodal Narodni odrddovy ufad Ustredniho kont-
rolniho a zkugebniho Ustavu zemédélského (UKZUZ) v Brné v letech
2015 - 2017.

Sladovnické kvalita byla hodnocena pfedevsim podle znaku tvoficich
ukazatel sladovnickeé jakosti (Psota a Kosaf, 2002). Déle bylo sledova-
no, zda odrlida poskytuje sladinu ¢irou. V hodnoceném souboru odrid
nebyla Zadna odrGda splriujici podminky pro doporuceni a vyrobu
piva s chranénym zemépisnym oznacenim ,Ceské pivo“ (EC, 2008).

2.1 Stanoveni technologické jakosti

2.1.1 Vybér pokusnych stanic

Vzorky zrna zkousenych odrid byly kazdoro¢né odebirany ze étyf
zkuSebnich stanic, ve kterych vykazaly standardni odridy optimalni
obsah dusikatych latek (10,2 — 11,2 %). Tim bylo zabezpeceno, ze
zjisténeé technologické parametry nebyly negativné ovlivnény nepfiz-
nivé nizkym nebo naopak nepfiznivé vysokym obsahem dusikatych
latek v zrnu. V prabéhu tfiletého zkuSebniho cyklu bylo tedy ziskano
celkem 12 hodnot od kazdého sledovaného znaku.
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Table 1 Conditions and schedule of malting

Tab. 1 Podminky a postup sladovani

Temperature of Temperlature. el Fan Air
Time ingoing air out7g_;omg ar speed recirculation
Cas Teplota e Vykon Recirkulace
s odchazejiciho phy:
pod liskou ventilatoru vzduchu
vzduchu
h °C °C % %
Steeping Maceni
Wet period Namacka 5.0
Dry period Vzdusna prestdvka 19.0
Wet period Namacka 4.0 14.0
Dry period Vzdusna prestavka 20.0
Wet period Namdécka 240
Dry period Vzdusna prestavka
Germination Kliceni 72.0 14.0
1.0 14.0na/t055.0 | 14.0na/t025.0 0
11.0 55.0 25.0 na/to 35.0 0
1.0 55.0na/t060.0 | 40.0 na/to 45.0 40
o L. 1.0 60.0na/t065.0 | 45.0 na/to 50.0 40
Kilning Hvozdeni 2.0 65.0 na/1070.0 | 50.0 na/t0 55.0 70 40
1.0 70.0na/to 75.0 | 55.0 na/to 65.0 40
1.0 75.0na/t080.0 | 65.0 na/to 78.0 80
4.0 80 78 80

Notes: * Water content was adjusted to 45% by steeping or spraying.
Poznamka: * Namackou nebo dokropenim byl obsah vody v kli¢icim zrnu upraven na 45 %.

Table 2 Assortment of registered spring barley varieties after harvest 2017
Tab. 2 Sortiment odrid je€mene jarniho registrovanych po sklizni 2017

Variety / Code
Odruda / Kéd

Maintainer / Agent in the CR
UdrZovatel / Zastupce v CR

spring barley / jarni je¢men

malting varieties / sladovnické odrtdy

LG Nabuco

Limagrain Europe

(LGBN 1315)

Limagrain Central Europe Cereals, s.r.o.

Pilote

Syngenta Participations AG

(SY 413357) Syngenta Czech s.r.o.

KWS Fantex KWS LOCHOW GMBH

(KWS 13/207) SOUFFLET AGRO a.s.

Spitfire SELGEN, a.s.

(SG-S 212)

Accordine Ackermann Saatzucht GmbH & Co. KG

(AC 10/734/33)

SAATEN - UNION CZ s.r.o.

spring barley / jarni je¢men

non - malting variety / nesladovnicka odriida

Bente

NORDSAAT Saatzucht GmbH

NORD 13/1114

SAATEN - UNION CZ s.r.o.

winter barley / ozimy jeémen

malting variety / sladovnicka odrtda

KWS Donau

KWS LOCHOW GMBH

(KW 2-430)

SOUFFLET AGRO a.s.

winter barley / ozimy jeémen

non - malting varieties / nesladovnické odridy

Belissa

Ackermann Saatzucht GmbH & Co. KG

AC 09/275/22

SAATEN - UNION CZ s.r.o.

KWS Higgins KWS LOCHOW GMBH
KW 6-331 SOUFFLET AGRO a.s.
LG Triumph Limagrain Europe

LGBN13W125-43

Limagrain Central Europe Cereals, s.r.o.

Novira Ackermann Saatzucht GmbH & Co. KG
AC 09/278/6 SAATEN - UNION CZ s.r.o.
SU Ellen NORDSAAT Saatzucht GmbH

NORD 08076/133

SAATEN - UNION CZ s.r.o.

content of nitrogenous substances in grain. In the course of the  2.1.2 Sladovani a analyza sladu

three-year testing cycle, totally 12 values from each studied param-

eter were obtained.

Vzorky odrlid jeémene o hmotnosti 500 graml byly sladovany
v automatickém mikrosladovacim zafizeni KVM (Uni¢ov, Ceska re-
publika). Pro odridové pokusy se ve VUPS pouziva stale stejny re-
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Table 3 Malt analyses (2015 — 2017)
Tab. 3 Analyza sladu (2015-2017)

©
(o] x [0) >
gl o Q 5]
Methods Units | References g | 3 o | 2] 5| S 3| s
Metody Jednotky| Odkazy w < » Z S w 8 o | 2] < a
S1€13/5|8|8|c|2|5|2|¢%
[a] X — n <C X - o n X X
s|s|s]|s S
Protein content of barley (factor 6.25)
Dusikaté Itky (bilkoviny) v jeémeni % EBC 2010 | 11.2 | 10.1 | 11.2 | 10.8 | 10.4 | 10.2 | 10.3 [ 10.4 | 10.4 | 11.2 | 11.1
(faktor 6,25)
Starch content of barley % NIR | 636|639 |633|632|637 634645641 639|637 |637
Skrob v zrnu jeémene
Degree of steeping 1 . % 31.0 | 30.6 | 31.0 [ 31.8 | 31.8 | 32.3 | 32.8 | 30.7 | 30.9 | 33.0 | 40.4
Stuperi domocéeni po 1 namacce
Degree of steeping 2 o
Stupers domodant po 2 namééce % 38.4 | 38.3 | 38.6 | 39.5 | 39.5 | 39.8 | 40.6 | 38.6 | 38.6 | 33.3 | 40.6
Malt yleld d. . % |Briggs 1998|913 | 917 | 91.4 | 91.2 | 92.2 | 91.3 | 91.9 | 915 | 92.0 | 91.3 | 91.0
yteZznost v susine
Respiration losses d. m. o .
Ztréty prodychénim %  |Briggs1998| 42 | 42 | 42 | 44 | 41 | 43 | 43 | 43 | 41 | 45 | 45
Rootlet losses d. m. o .
Ztrdty odkiigenim %  |Briggs1998| 4.4 | 41 | 43 | 44 | 38 | 44 | 39 | 42 | 39 | 42 | 46
Extract of malt, congress mash % EBC 2010 | 82.5 | 83.6 | 82.2 | 82.6 | 83.3 | 83.1 | 83.8 | 82.7 | 84.0 | 80.9 | 81.4

Extrakt sladu, kongresni sladina

Mash method according to Hartong and
Kretschmer VZ 45 °C % MEBAK 2011| 37.9 | 49.5 | 38.6 | 43.2 | 45.2 | 43.4 | 45.2 | 40.5 | 45.9 | 35.4 | 37.1
Relativni extrakt pfi 45 °C

Kolbach index
Kolbachovo ¢éislo

Diastatic power
Diastaticka mohutnost WK EBC 2010 | 358 | 371 | 340 | 401 | 378 | 337 | 305 | 322 | 364 | 393 | 447

Final attenuation of laboratory wort
from malt % EBC 2010 | 79.4 | 83.6 | 80.8 | 83.3 | 83.1 | 80.5 | 82.3 | 83.2 | 83.2 | 81.9 | 814
Dosazitelny stupen prokvaseni
Friability o

Friabilita Yo EBC2010 | 86 | 97 | 86 | 94 | 97 | 89 | 93 | 87 | 97 | 79 | 80
High molecular weight B-glucan content
of malt, SFA

Obsah vysokomolekularnich B-glukanu
metodou, SFA

Protein content of malt (factor 6.25)
Dusikaté latky (bilkoviny) ve sladu % EBC 2010 | 102 | 91 | 102 | 97 | 94 | 93 | 94 | 93 | 95 | 10.3 | 104
(faktor 6,25)

Total nitrogen of malt, Kjeldahl method
Celkovy dusik ve sladu, metodou podie % EBC 2010 |1.641|1.463|1.627 |1.559|1.498|1.493|1.509|1.485|1.524 | 1.649|1.657
Kjeldahla

Soluble nitrogen of wort, Kjeldahl
method

Rozpustny dusik ve sladiné, metodou
podle Kjeldahla

Soluble nitrogen of wort, Kjeldahl

method
Rozpustny dusik ve sladiné, metodou mg/100g | EBC 2010 | 698 | 747 | 705 | 764 | 733 | 687 | 721 | 671 | 775 | 696 | 671

podle Kjeldahla
Soluble nitrogen of malt, Kjeldahl

method % EBC 2010 |0.6980.747|0.705|0.764 |0.733| 0.687 |0.721|0.671(0.775| 0.696 | 0.671
Rozpustny dusik ve sladu, metodou

podle Kjeldahla

Viscosity of laboratory wort from malt
Viskozita sladiny

% EBC 2010 | 42.6 | 51.2 | 43.5 | 49.0 | 49.2 | 46.5 | 48.2 | 45.5 | 51.1 | 42.5 | 40.8

mg/| EBC 2010 | 176 | 51 | 153 | 55 | 56 | 160 | 115 | 146 | 64 | 191 | 207

mg/| EBC 2010 | 782 | 837 | 791 | 856 | 821 | 770 | 807 | 752 | 867 | 781 | 753

mPa.s | EBC2010 | 1.48 | 1.45 | 149 | 145 | 1.45 | 1.47 | 1.46 | 1.46 | 1.46 | 1.51 | 1.51

Colour of malt, visual method

Barva sfadiny EBC | EBC2010 | 28 | 35 | 28 | 30 | 33 | 35 | 34 | 34 | 32 | 29 | 238
Saccharification time min | EBC 2010 |10.75(10.00|10.50|10.00|10.00|10.25 |10.00|10.25|10.00{10.25|10.50
Doba zcukreni

Glassy corns o

e g % EBC2010 | 0.1 | 0.0 | 0.1 |00 |00 | 01 | 01|01 | 00| 05] 04
Partly unmodifled grains % EBC2010 | 09 | 02 | 10 |02 | 00 [ 10| 05|19 | 01 | 27 | 27

Castecné sklovita zrna
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S| o 3| g e | 3

Methods Units | References € 8 Qo 2 s s 3 s
Metody Jednotky| Odkazy ” ;i) o | £ S 5 § o o ; 8

22| 3|5|8|2|c|B|E|2]2

[a) X — )] < 4 | o () X 4

s|s|s|s S
Homogeneity (by friabilimeter) % St | 5.1 | a08 | 900 | 00 (I RAETAE LT - BF
Homogenita friabilimetrem ° 1083 ' ' ' ’ ‘ ’ ' ’ ‘ ’ '
Appearance (clarity) of wort MEBAK 2011| 1.08 | 1.08 | 1.00 | 1.00 | 1.00 | 1.08 | 1.00 | 1.08 | 1.00 | 1.58 | 1.50
Cirost sladiny
Haze of wort (90°)
ara) slaciny (909 EBC | EBC2010 | 0.80 | 1.12 | 0.86 | 0.93 [ 1.09 | 1.16 | 0.73 | 1.05 | 0.7 | 2.27 | 2.12
Haze of wort (12°)
Zanal slaciny (129 EBC | EBC2010 | 0.89 | 1.26 | 1.03 | 1.20 [ 1.23 | 1.40 | 0.88 | 1.18 | 0.90 | 2.58 | 2.52
Total polyphenols in wort
Cothons otonoly ve sinding mg/l | EBC2010 | 68.1 (849 |66.1|708|783|815|77.1|71.3|79.7 | 785 | 703
Free amino nitrogen mg/l | EBC2010 | 163 | 202 | 163 | 184 | 178 | 165 | 175 | 163 | 188 | 154 | 151
Volny aminodusik
Free amino nitrogen mg/100g | EBC 2010 | 146 | 180 | 151 | 164 | 159 | 148 | 156 | 146 | 169 | 137 | 134
Volny aminodusik
S = standard varieties / standardni odridy

2.1.2 Malting and malt analysis

Samples of barley varieties (500 grams) were malted in the auto-
matic micromalting equipment of KVM (Uni¢ov, Czech Republic).
The RIBM always uses the same regime of steeping, germination
and kilning for varietal testing. Conditions and procedure of malting
are given in Table 1. For the micromalting test, sieving fractions over
2.5mm are used.

The malt analyses are given in the table (Table 3), including refer-
ences to the methods used (EBC Analysis Committee 2010; ME-
BAK, 2011; Baxter and O’ Farrell, 1983).

Notes to some parameters given in the table:

— Wort clarity is assessed as follows: 1 = clear, 2 = weakly opalizing,

3 = opalizing.

— Saccarification time — If the range is given in the test report

(e.g.10 — 15) then the average was given in table (12.5).

— Malt yield in dry matter (%) = weight of deculmed malt in d.m. /

weight of barley in d.m./ 100).

— Respiration losses (%) = 100 — (malt yield in d.m. + rootlet losses).
— Rootlet losses (%) = 100 — 100 — weight of deculmed malt / (weight

of non-deculmed malt / 100).

— Total malting losses in d.m. (%) = [(weight of barley in d.m. —

weight of deculmed malt in d.m.) * 100] / weight of barley in d.m

(Briggs 1997).

2.2 Determination of agronomical characteristics

Every year, the agronomical characteristics were assessed ac-
cording to the methods of CISTA (Dvorackova, 2009) in spring barley
varieties (Table 4) in 14 testing localities, in winter barley varieties
(Table 5) in 8 testing localities.

3 RESULTS

Within testing for registration in 2015 — 2017, micromalting tests
with the varieties Accordine, KWS Fantex, LG Nabuco, Pilote, Spit-
fire and the malting two-row winter barley variety KWS Donau were
conducted. The highest yield content (92.2%) was recorded in the
variety Accordine.

The obtained malts exhibited high extract content (82.7% — 84.0%).
Content of nitrogenous substances moved within the optimal values
(10.2% — 10.4%).

High content of soluble nitrogen (over 800 mg/l) was exhibited by
the varieties Spitfire (867), Accordine (821 mg/l), and LG Nabuco (807
mg/l). Proteolytic modification characterized by Kolbach index moved
from 45.5 — 51.1%. Proteolytic modification of the varieties Spitfire and
Accordine was high (51.1% and 49.2%). Free amino nitrogen moved
in the scope of 163 — 188 mg/l and formed 21% of soluble nitrogen.
Relative extract at 45 °C, characterizing activity of mainly cytolytic and
proteolytic enzymes was at the optimal level in the studied varieties
(40.5 — 45.9%). Activity of amylolytic enzymes hydrolyzing starch,

zim maceni, kli¢eni a hvozdéni. Podminky a postup sladovani jsou
uvedeny v fab. 1. Pro mikrosladovaci zkousku se pouziva prepad
zrna nad sitem 2,5mm.

Analyzy sladu jsou uvedeny v tabulce (fab. 3) vCetné odkazu
na pouzité metody (EBC Analysis committee, 2010; MEBAK, 2011;
Baxter a O Farrell, 1983).

Poznamky k nékterym znakim uvedenym v tabulce:

— Cirost sladiny je hodnocena nasledovné: 1 = ¢ira, 2 = slabé opali-
zujici, 3 = opalizujici.
— Doba zcukfeni — pokud byl v protokolu o zkouSce uveden rozsah

(napf. 10-15), byl v tabulce uveden prdmér (12,5).

— Vytéznost sladovani v susiné (%) = hmotnost odkli¢eného sladu

v su$iné / (hmotnost je¢mene v susiné / 100).

— Ztraty prodychanim (%) = 100 — (vytéznost sladovani v susiné +
ztraty odkli¢enim).
— Ztraty odkli¢enim (%) = 100 — hmotnost sladu odkli¢eného / (hmot-

nost neodkli¢eného sladu / 100).

— Celkova ztrata sladovanim v susiné (%) = [(hmotnost jeCmene

v susiné — hmotnost odkli¢eného sladu v susiné) * 100] / hmotnost

je¢mene v susiné (Briggs, 1997).

2.2 Stanoveni hospodarskych vilastnosti

Hospodaiské vlastnosti byly kazdoroéné zjistovany podle metodi-
ky UKZUZ (Dvorackova, 2009) u odrid jarniho jeémene (tab. 4)
na 14 zkuSebnich lokalitach, u odrid ozimého je€mene (tab. 5) na 8
zku$ebnich lokalitach.

3 VYSLEDKY

V rdmci zkousSeni pro registraci v letech 2015 — 2017 byly prova-
dény mikrosladovaci zkousky s odrdami Accordine, KWS Fantex,
LG Nabuco, Pilote, Spitfire a sladovnickou dvoufadou odridou ozi-
mého jeémene KWS Donau. Nejvétsi vytéznost (92,2 %) vykazala
odrida Accordine.

Ziskané slady odrdd jarniho jeémene vykazovaly vysoky obsah
extraktu (82,7% — 84,0 %). Obsah dusikatych latek se pohyboval
v optimalnich hodnotach (10,2% — 10,4 %).

Vysoky obsah rozpustného dusiku (nad 800 mg/l) vykazaly odrd-
dy Spitfire (867), Accordine (821 mg/l) a LG Nabuco (807 mg/l).
Proteolytické rozlusténi charakterizované Kolbachovym cCislem se
pohybovalo v rozpéti 45,5 — 51,1%. U odrad Spitfire a Accordine
bylo proteolytické rozlusténi vysoké (51,1% a 49,2 %). Volny ami-
nodusik se pohyboval v rozsahu 163 — 188 mg/l a tvofil 21 % roz-
pustného dusiku. Relativni extrakt pfi 45 °C, charakterizujici aktivi-
tu predev§im cytolytickych a proteolytickych enzyma, byl
u sladovanych odrld na optimalni urovni (40,5 — 45,9 %). Aktivita
amylolytickych enzym( hydrolyzujicich $krob, pfevazné B-amylasy,
byla na optimalni Grovni. Hodnoty diastatické mohutnosti nad 350 j.
WK mély odrtdy Accordine a Spitfire. Podle Grovné dosazitelného
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Table 4 Important agricultural properties (2015 —2017)
Tab. 4 Vyznamné hospodarské vlastnosti (2015-2017)

5| 83
)m “h ><
Variety / Odriidy 8] 28 Sl el o o | 21 8
(1] = 0 8 c @© = g 3
2T | 98 o | B | €| | B | |8 2
= » — ()] — [}
* .8 c g o © « [} o o n = 2 = 2
$5 | 83 |5/ 3|8/5/5|8/s/a|2/3 |5
£ =aQ m = » | D > < ¥ par| o 7] m
Grain yield in (t/ha) / Vynos zrna v oblasti (t/ha) S S S S S
maize growing region N 6.07 |5.95|596|5.88|6.08|6.48|6.38|6.30|6.23 |6.37 |6.11 | 6.79
kukufiéné T 6.55 |6.35|6.57 |6.33|6.54|6.95|6.87|6.69 |6.61|6.85|6.49 | 7.12
sugar beet and cereal growing regions N 798 |7.78|7.89|7.91|8.11|8.20|8.24|8.39 | 8.42 | 8.51 | 8.08 | 8.60
feparské a obilnarské T 8.53 |8.26|8.37|8.38|8.66|9.00|8.75|8.96 | 8.91 | 9.03 | 8.80 | 9.29
potato and forage growing regions N 6.49 |6.50(6.44|6.51|6.38|6.63|6.76|6.79 [6.92|7.01|6.72|7.14
bramborarské a picninarské T 719 |7.06(6.97|7.32|691|767|750|7.36|7.70|7.73|7.35|7.88
Grain over 2.5 mm (t/ha) / Vynos predniho zrna v oblasti (nad 2,5mm) (t/ha)
maize growing region N 5.17 |5.26|5.36|4.44|5.24|558|4.98|4.97 |5.45|5.14 | 5.59 | 5.90
kukufiéné T 5.88 |5.83|6.11|5.19|6.01|6.24 | 5.82 | 5.55 | 6.05 | 5.77 | 6.15 | 6.50
sugar beet and cereal growing regions N 750 |7.34|752|732|7.83|7.48|7.76|7.90|8.10 | 8.06 | 7.85 | 8.09
Feparské a obilnarské T 8.13 |7.89|8.02|7.90|8.41|8.44|8.37|853|852|8.52|8.55|8.92
potato and forage growing regions N 6.18 |6.14|6.16 |6.20 | 6.21 | 6.17 [ 6.41 | 6.47 | 6.73 | 6.71 | 6.50 | 6.81
bramborafské a picninarské T 6.99 |6.92|6.76 |7.10|6.77 | 7.40|7.31 |7.18 | 7.54 | 7.55|7.23 | 7.70
Agronomic data / Agronomicka data
straw length (cm)
délka stébla (cm) 75 | 72 65 | 74 72 76 | 68 73 | 70 74 | 72
earliness of ripening™ 118 | 118 | 118 | 118 | 117 | 119 | 119 | 118 | 118 | 117 | 117
ranost zrani
standing power (lodging resistance) 56 | 63|62 |62|63|53|71|54|61]|62]|67
odolnost proti poléhani
Resistance to diseases / Odolnost proti chorobam
powdery mildew (Blumeria graminis) 8918905761170/ 88|89|89!89]| 72|87
padli jeémene (padli travni na listu) ' ) ) ) ) ' ’ ) ) ) )
leaf brown rust of barley (Puccinia hordei) 65|58 |63 |68|67|66]|62|60]|62]|59]67
hnéda rzivost jeémene (rez jecna)
complex of leaf spots (Pyrenophora teres)
komplex listovych skvrnitosti (hnéda skvrnitost - komplex) 64| 6117117055 REcypClCRREN I CRE
leaf scald (Rhynchosporium secalis) 82| 83|80|83|76|80|82|85]|86]|81]78
spdla jeémene (rhynchosporiova skvrnitost)
scab of barley (Fusarium graminearum, F. culmorum,
Microdochium nivale etc.) 75|78 7270|6879 |76 |72 |78 |72|72
riZovéni klast jeémene (fuzarium v klase)
physiological leaf spots of barley
abioticka nekroticka skvrnitost je¢mene (nespecifické 78 163 |80|81 82|77 |82|82|75|82]|83
skvrnitosti listt jeémene)
Grain quality / Kvalita zrna
1000 grain weight (g) 47 | 47 | 46 | 50 | 47 | 49 | 48 | 49 | 49 | 52 | 53
hmotnost tisice zrn (g)
sieving fractions over 2.5mm (%)
podil piedniho zrna (%) 95 95 92 96 92 93 93 95 | 93 97 | 95

Comments / Poznamky:

S = standard varieties / standardni odridy

Point evaluation / Bodové hodnoceni:

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

Intensity / Varianta péstovani:
N - non treated with fungicides and morphoregulators
N - neosetfeno fungicidy ani morforegulatory

9 = non lodging, resistant to diseases / 9 = nepoléhava, odolna proti napadeni
Weight of 1000 grains relates to sieving fractions over 2.0mm at 14 % humidity.
Hmotnost tisice zrn se vztahuje k podilu zrna nad sitem 2,0 mm pri vihkosti 14 %.
** days from sowing to harvest maturity / dny od seti po sklizriovou zralost

T - treated with fungicides and morphoregulators
T - odetfeno fungicidy, morforegulatory pouZity

namely B-amylase, was at the optimal level The values of diastatic
power over 350 WK un. were detected in the varieties Accordine and
Spitfire. Based on apparent final attenuation, the varieties Spitfire, Pi-
lote, and Accordine had a very good wort composition.

stupné prokvaSeni mély velmi kvalitni sloZeni sladiny odr(idy Spitfi-
re, Pilote a Accordine.

Degradace bunéénych stén u sledovanych odrdd jarniho je¢mene
byla snadné. Pfiznivé hodnoty obsahu B-glukand ve sladiné mély od-
rldy Accordine (56 mg/l), Spifire (64 mg/l) a LG Nabuco (115 mg/l).
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Table 5 Significant agricultural properties of winter barley varieties
Tab. 5 Vyznamné hospodaiské vlastnosti odriid ozimého je¢mene

odolnost proti poléhani (9 - 1)

g g
> “‘ > “\
8188 S188| ¢ .
. . SRS 22 Q| eS| 3 £| <
Variety / Odrida QS8 & A al£ 8| 2 =) g_ .
ZEI%8 5| g2 83*‘-§3»g§ S| £| 5| g8
‘W &| € o | © 7)) »nw |8 S 1) Y %) 7] o = = ]
oS| S35 o c 0S| 85 =2 > = S
- [}] - Q 4=
ES|2E| | 5| S| S|E8|28|E 5 |E|8|8|%|2|3
2 6
Number of rows / pocet Fad 3 S 3 S 3
Grain yield (t/ha) N |7.7217.72|7.71|7.39|7.44| N [7.79|8.02|7.68|7.66|7.91|8.06|8.22|7.88|7.85
Vynos zrna (t/ha) T ]9.07]19.32|8.82|8.65(8.77| T [9.40|9.61[9.26[9.32|9.82(9.85|9.78|9.42|9.55
Grain over 2.5mm (t/ha) N |6.33|5.35|7.31|6.51|7.03| N [6.64|6.86|6.37|6.70|6.64|7.00|7.04|6.48|7.14
Vynos predniho zrna (nad 2,5mm) (t/ha)| T |7.87|7.30(8.44|7.97|8.41| T |8.50|8.86|8.23|8.40|8.80|9.07 |8.91|8.33|8.80
Agronomic data / Agronomicka data
earliness of ripening™ 188 | 187 | 188 | 188 187 | 187 | 188 [ 188 | 187 | 188 | 186 | 187
ranost zrani
number of ears (pcs/m?)
podet produktivnich stébel (ks/m?) 971 | 931 | 908 | 894 576 | 576 | 513 | 653 | 543 | 568 | 551 | 527
plant length (cm) 80 | 83 | 82 | 85 96 | 102|107 | 91 | 97 | 97 | 99 | 95
délka rostlin (cm)
standing power (lodging resistance) (9 - 1) 7774|7671 65|68 |80|70|73|83|69]77

Resistance to diseases (9 - 1)

/ Odolnost proti chorobam (9 - 1)

powdery mildew (Blumeria graminis) 71174
padli je¢mene (padli travni na listu) ' '

76 (72 71167 |72|80|64 (73|69 |64

leaf brown rust of barley (Puccinia hordei) 6.7 | 6.2
hnéda rzivost jecmene (rez jecna) ' '

65|70 70|66 |70 |72 |64 72|71 |67

complex of leaf spots (Pyrenophora teres)
komplex listovych skvrnitosti (hnéda skvrnitost - | 5.8 | 6.0
komplex)

6.2 | 6.5 67|69 |60|69|67|62]|62|64

leaf scald (Rhynchosporium secalis) 66 | 75
spala je¢mene (rhynchosporiova skvrnitost) ' '

7.6 | 6.9 7572|7079 |72 (73|70 |77

scab of barley (Fusarium graminearum, F.
culmorum, Microdochium nivale etc.) 75179
rtZovéni klast je¢mene (fuzarium v klase)

8.2 | 8.0 74 64|73 |74|70 (70|76 |76

physiological leaf spots of barley
abioticka nekroticka skvrnitost je¢mene 6.8 | 6.7
(nespecifické skvrnitosti listii je¢mene)

79 (75 74 |76 |76 |76 |70 (74|69 |67

Grain quality / Kvalita zrna

sieving fractions over 2.5mm (%) 71 | o4

ukazatel sladovnické jakosti

ol oo s o 88 | 94 87 | 84 | 86 | 85 | 87 | 86 | 83 | o1
1000 grain weight (g)

Pttt k) 49 | 53 | 47 | 51 45 | 45 | 48 | 44 | 47 | 45 | 44 | 46
bulk density (g//) 637 | 675 | 665 | 668 660 | 641 | 681 | 664 | 661 | 666 | 644 | 636
objemova hmotnost (g/l)

malting quality index (9 - 1) _ _ | 2832 _ _ _ _ _ _ _ _

Comments / Poznamky:

2 - 2-row / dvourady 6 - 6-row / vicerady
S = standard varieties / standardni odridy

Point evaluation / Bodové hodnoceni:

Hmotnost tisice zrn se vztahuje k podilu zrna nad sitem 2,0mm pfi
** days from sowing to harvest maturity / dny od seti po sklizriovou
Intensity / Varianta péstovant:

N - non treated with fungicides and morphoregulators

N - neoSetreno fungicidy ani morforegulatory

1 = fully lodging, fully attacked / 1 = zcela poléhava, zcela napadenad
9 = non lodging, resistant to diseases / 9 = nepoléhava, odolna proti napadeni
Weight of 1000 grains relates to sieving fractions over 2.0 mm at 14 % humidity.

vihkosti 14 %.
zralost

T - treated with fungicides and morphoregulators
T - oSetreno fungicidy, morforegulatory pouZity

Degradation of cell walls of the studied spring barley varieties
was easy. Favorable levels of B-glucan content in wort were found
in the varieties Accordine (56 mg/l), Spifire (64 mg/l), and LG Nabu-
co (115 mg/l).

Wort color in the studied varieties moved in the scope from 3.2 to
3.8 EBC un. and thus it strongly reflected the level of proteolytic

Barva sladiny se u sledovanych odrid pohybovala v rozpéti od 3,2
do 3,8 j. EBC a odrazela tak silné uroven proteolytického rozlusténi.
Odrady Accordine, LG Nabuco a Spitfire poskytly vzdy ¢irou sladinu.
U odrid KWS Fantex a Pilote byla zaregistrovana téz sladina slabé
opalizujici. Zakal sladiny stanoveny nefelometricky byl u vSech sle-
dovanych odrid jarniho je€émene pozitivné nizky.
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modification. The varieties Accordine, LG Nabuco, and Spitfire al-
ways provided clear wort. Weakly opalizing wort was found in the
varieties KWS Fantex and Pilote. Wort haze assessed nephelometri-
cally was positively low in all the studied varieties of spring barley.

Compared to the studied spring varieties, the winter barley variety
KWS Donau had low extract content, below average level of proteo-
lytic and low level of cytolytic modification. Diastatic power was at the
optimal level and wort quality was above average.

The German variety Accordine gave malt with rich extract (83.3%)
at the optimal content of nitrogenous substances in non-malted grain
(10.4%). Proteolytic modification was higher (Kolbach index moved
around the value of 49.2%). Wort exhibited high values of soluble ni-
trogen (821 mg/l). Free amino nitrogen was at the level of 178 mg/l
and formed 21.7% of soluble nitrogen. Amylolytic modification was
high (diastatic power 378 WK un.). Cytolytic modification was strong.
Degradation of cell walls was at the level of 97% and p-glucan content
in wort moved on average only around 56 mg/l. The variety gave wort
with a favorable composition (apparent final attenuation moved on av-
erage around 83.1%). The variety always provided clear wort. Wort
color was above average (3.3 EBC un.), which corresponded to a high
level of protelytic modification. Considering the values achieved in the
studied technological parameters, the variety Accordine has very
good malting quality with the point evaluation 8 (8.4).

Accordine is a malting mid early variety. Medium high to high
plants, less resistant to lodging, medium resistant to stem breaking.
Grain is medium big to big, portion of sieving fractions above 0.5 mm
is high. It is resistant to powdery mildew on the leaf, medium resist-
ant to leaf brown rust of barley, medium resistant to complex of leaf
spots, resistant to leaf scald, resistant to scab of barley. Yield of grain
above 2.5 mm in both variants of testing in the sugar-beet, cereal
and potato areas is medium high to high, in both variants of testing in
the maize area is medium high to low.

KWS Fantex, a variety bred in Germany, provided mailt rich in ex-
tract (83.1%) at the optimal content of nitrogenous substances in
non-malted grain (10.2%). Proteolytic modification was at the opti-
mal level. Wort exhibited high values of soluble nitrogen (770 mg/l).
Free amino nitrogen was at the level of 165 mg/I and formed 21.5%
of soluble nitrogen. Amylolytic modification was high (diastatic power
337 WK un.). Degradation of cell walls was at the level of 89% and
B-glucan content in wort moved on average about 160 mg/l. The va-
riety provided average quality of wort, apparent final attenuation
moved on average around 80.5%. In one case, the variety gave
weakly opalizing wort, in other cases clear wort. Color of wort was
above average (3.5 EBC un.), which corresponded with a high level
of protelytic modification. Considering the values achieved in the
studied technological parameters, the variety KWS Fantex has very
good malting quality with the point evaluation 7 (7.4).

The variety KWS Fantex was recorded in the Common Catalogue
of Varieties of Agricultural Plant Species (EC, 2017) and it is regis-
tered in Denmark, Germany, France, Lithuania, Latvia and Finland.

KWS Fantex is a malting mid early variety. Low plants, medium re-
sistant to lodging, medium resistant to stem breaking. Grain is medium
big to big, portion of sieving fractions above 0.5mm is high. It is resist-
ant to powdery mildew on the leaf, medium resistant to leaf brown rust
of barley, medium resistant to complex of leaf spots, resistant to leaf
scald, medium resistant to scab of barley. Yield of grain above 2.5mm
in the treated variant of testing in the sugar-beet and cereal areas is
high to very high, in the untreated variant in the sugar-beet, cereal and
potato areas is high, in the treated variant in the potato area is medium
high to high, in both variants of testing in the maize area low.

Malt of the Dutch variety LG Nabuco was rich in extract (83.8%) at
the optimal content of nitrogenous substances in the non malted
grain (10.3%). Proteolytic modification was at the optimal level. Wort
exhibited high values of soluble nitrogen (807 mg/l). Free amino ni-
trogen was at the level of 175 mg/l and formed 21.6% of soluble ni-
trogen. Amylolytic modification was high (diastatic power 305 WK
un.). Cytolytic modification was strong. Degradation of cell walls was
at the level of 93% and B-glucan content in wort moved on average
about 115 mg/l. The variety gave a very good quality of wort (appar-
ent final attenuation moved on average around 82.3%). The variety
always gave clear wort. Color of wort was above average (3.4 EBC
un.), which corresponded with a high level of protelytic modification.
Considering the values achieved in the studied technological param-
eters, the variety has very good malting quality with the point eval-
uation 9 (8.7).

The variety LG Nabuco was recorded in the Common Catalogue
of Varieties of Agricultural Plant Species (EC, 2017) and it is regis-
tered in Denmark.

Odrida ozimého jeémene KWS Donau méla ve srovnani se sledo-
vanymi jarnimi odrlidami nizkou extraktivnost, podprimérnou Uro-
veri proteolytického a nizkou uroveri cytolytického rozlusténi. Diasta-
tickd mohutnost byla na optimalni Grovni a kvalita sladiny byla
na nadprdmérné Urovni.

Némecké odrida Accordine poskytovala slad bohaty extraktem
(83,3 %) pfi optimalnim obsahu dusikatych latek v nesladovaném
zrnu (10,4 %). Proteolytické rozlusténi bylo vy$Si (Kolbachovo ¢islo
se pohybovalo kolem hodnoty 49,2 %). Sladina vykazovala vysoké
hodnoty rozpustného dusiku (821 mg/l). Volny aminodusik byl
na arovni 178 mg/l a tvofil 21,7 % rozpustného dusiku. Amylolytické
rozlusténi bylo vysoké (diastaticka mohutnost 378 j.WK). Cytolytic-
ké rozlusténi bylo silné. Degradace bunéénych stén byla na Grovni
97 % a obsah B-glukanl ve sladiné se pohyboval v priméru pouze
kolem 56 mg/l. Odrida poskytovala sladinu s pfiznivym sloZzenim
(dosazitelny stuperi prokvaseni se pohyboval v priméru kolem
83,1 %). Odrida poskytla vzdy ¢irou sladinu. Barva sladiny byla
nadprdmérné vysoka (3,3 j. EBC), coz korespondovalo s vysokou
Urovni proteolytického rozlusténi. Odrida Accordine méa vzhledem
k dosazenym hodnotam ve sledovanych technologickych paramet-
rech vybérovou sladovnickou kvalitu s bodovym ohodnocenim
8 (8,4).

Accordine je sladovnické stfedné rana odrida. Rostliny stfedné
vysoké az vysoké, odrlida méné odolna proti poléhani, stfedné odol-
na proti lamani stébla. Zrno stfedné velké az velké, podil pfedniho
zrna vysoky. Odolna proti napadeni padlim je¢mene na listu, stfedné
odolna proti napadeni hnédou rzivosti je€mene, stfedné odolna pro-
ti napadeni komplexem listovych skvrnitosti, odolna proti napadeni
spalou je€mene, odolna proti napadeni rlizovénim klast je¢mene.
Vynos pfedniho zrna v obou variantach zkousSeni v feparské, obil-
narské a bramboraiské oblasti stfedné vysoky az vysoky, v obou
variantach zkousSeni v kukufi¢né oblasti stfedné vysoky az nizky.

V Némecku vy$lechténa odrida KWS Fantex poskytovala slad
bohaty na extrakt (83,1%) pfi optimalnim obsahu dusikatych latek
v nesladovaném zrnu (10,2 %). Proteolytické rozlusténi bylo na opti-
malni Urovni. Sladina vykazovala vysoké hodnoty rozpustného dusi-
ku (770 mg/l). Volny aminodusik byl na Grovni 165 mg/l a tvofil
21,5 % rozpustného dusiku. Amylolytické rozlusténi bylo vysoké
(diastaticka mohutnost 337 j.WK). Degradace bunécénych stén byla
na urovni 89 % a obsah B-glukant ve sladiné se pohyboval v primé-
ru kolem 160 mg/l. Odrida poskytovala pridmérnou kvalitu sladiny,
dosazitelny stupeni prokvaseni se pohyboval v priméru kolem
80,5 %. Odrlida poskytla v jednom pfipadé sladinu slabé opalizujici,
v ostatnich pfipadech sladinu irou. Barva sladiny byla nadprdmérné
vysoka (3,5 j. EBC), coz korespondovalo s vysokou Urovni proteoly-
tického rozlusténi. Odrida KWS Fantex ma vzhledem k dosazenym
hodnotam sledovanych technologickych parametri vybérovou sla-
dovnickou kvalitu s bodovym ohodnocenim 7 (7,4).

Odrida KWS Fantex byla zapsana do Spole¢ného katalogu od-
rid druhG zemédélskych rostlin (EC, 2017) a je registrovana v Dan-
sku, Némecku, Francii, Litvé, LotySsku a Finsku.

KWS Fantex je sladovnicka stfedné rana odrdda. Rostliny nizké,
odrlda stfedné odolna proti poléhani, sttedné odolna proti lamani
stébla. Zrno stfedné velké az velké, podil pfedniho zrna vysoky.
Odolna proti napadeni padlim je€émene na listu, sttedné odolna proti
napadeni hnédou rzivosti je€émene, stfedné odoln& proti napadeni
komplexem listovych skvrnitosti, odolna proti napadeni spélou je¢-
mene, stfedné odolna az odolna proti napadeni rdzovénim klas(
je€mene. Vynos pfedniho zrna v oSetfené varianté zkouseni v fepar-
ské a obilnarské oblasti vysoky aZz velmi vysoky, v neoSetfené vari-
anté v feparské, obilnafské a bramborafské oblasti vysoky, v oSetie-
né varianté v bramborafské oblasti sttedné vysoky az vysoky, v obou
variantach zkousSeni v kukufi¢né oblasti nizky.

Slad holandské odriidy LG Nabuco byl bohaty na extrakt (83,8 %)
pfi optimalnim obsahu dusikatych latek v nesladovaném zrnu
(10,3 %). Proteolytické rozlusténi bylo na optimalni Grovni. Sladina
vykazovala vysoké hodnoty rozpustného dusiku (807 mg/l). Volny
aminodusik byl na Grovni 175 mg/l a tvofil 21,6 % rozpustného dusi-
ku. Amylolytické rozlusténi bylo vysoké (diastatickd mohutnost 305
j. WK). Cytolytické rozlusténi bylo silné. Degradace bunéénych stén
byla na Urovni 93 % a obsah B-glukanu ve sladiné se pohyboval ko-
lem 115 mg/l. Odrida poskytovala velmi ptiznivou kvalitu sladiny
(dosazitelny stuperi prokvaseni se pohyboval v priméru kolem
82,3 %). Odrida poskytla vzdy sladinu ¢irou. Barva sladiny byla nad-
pramérné vysoka (3,4 j. EBC), coz korespondovalo s vysokou Urovni
proteolytického rozlusténi. Odrlida méa vzhledem k dosazenym hod-
notdm ve sledovanych technologickych parametrech vybérovou
sladovnickou kvalitu s bodovym ohodnocenim 9 (8,7).
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LG Nabuco is a malting mid early variety. Medium high plants,
less resistant to lodging, less resistant to stem breaking. Grain is
medium big to big, portion of sieving fractions above 0.5mm is very
high. It is resistant to powdery mildew on the leaf, medium resistant
to leaf brown rust of barley, medium resistant to complex of leaf
spots, resistant to leaf scald, medium resistant to scab of barley.
Yield of grain above 2.5mm in the untreated variant of testing in the
sugar-beet and cereal areas and in both variants in the potato area
is very high, in the treated variant in the sugar-beet and cereal areas
high, in both variants in the maize area medium high.

Malt of the variety Pilote, which was bred in Great Britain, provid-
ed above average extract yield (82.7%) at the optimal content of ni-
trogenous substances in the non-malted grain (10.4%). Proteolytic
modification was at the optimal level. Wort exhibited high values of
soluble nitrogen (752 mg/l). Free amino nitrogen was at the level of
163 mg/l and formed 21.7% of soluble nitrogen. Amylolytic modifica-
tion was high (diastatic power 322 WK un.). Degradation of cell walls
was at the level of 87% and f-glucan content in wort moved on aver-
age about 146 mg/l. The variety gave very favorable quality of wort,
apparent final attenuation moved on average about 83.2%. In one
case, the variety gave weakly opalizing wort, in other cases clear wort.
Color of wort was above average (3.4 EBC un.), which corresponded
with a high level of protelytic modification. Considering the values
achieved in the studied technological parameters, the variety Pilote
has very good malting quality with the point evaluation 8 (7.8).

The variety Pilote was recorded in the Common Catalogue of Va-
rieties of Agricultural Plant Species (EC, 2017) and it is registered in
France and Poland.

Pilote is a malting mid early variety. Medium high to low plants,
medium resistant to lodging, medium resistant to stem breaking.
Grain is medium big to big, portion of sieving fractions above
0.5mm is high. It is resistant to powdery mildew on the leaf, medi-
um resistant to leaf brown rust of barley, medium resistant to com-
plex of leaf spots, medium resistant to leaf scald, resistant to scab
of barley. Yield of grain above 2.5mm in the untreated variant of
testing in the sugar-beet and cereal areas and in both variants in
the potato area is very high, in the treated variant in the sugar-beet
and cereal area is high, in both variants of testing in the maize area
is medium high to low.

Malt of the Czech variety Spitfire was rich in extract (84.0%) at the
optimal content of nitrogenous substances in the non-malted grain at
the level of 10.4%. Proteolytic modification was high (Kolbach index
moved around the value of 51.1%). Wort exhibited high values of solu-
ble nitrogen (867 mg/l). Free amino nitrogen was at the level of 188
mg/l and formed 21.7% of soluble nitrogen. Amylolytic modification
was high (diastatic power 364 WK un.). Cytolytic modification was
strong. Degradation of cell walls was at the level of 97% and f-glucan
content in wort moved on average about 64 mg/l. The variety gave
wort with a favorable composition, apparent final attenuation moved
on average about 83.2%). The variety always gave clear wort. Color of
wort was above average (3.2 EBC un.), which corresponded with
a high level of protelytic modification. Considering the values achieved
in the studied technological parameters, the variety Spitfire has very
good malting quality with the point evaluation 7 (7.5).

Spitfire is a malting mid early to early variety. Medium high plants,
medium resistant to lodging, less resistant to stem breaking. Grain is
big, portion of sieving fractions above 0.5mm is very high. It is me-
dium resistant to powdery mildew on the leaf, medium resistant to
leaf brown rust of barley, medium resistant to complex of leaf spots,
resistant to leaf scald, medium resistant to scab of barley. Yield of
grain above 2.5mm in the treated variant of testing in the sugar-beet
and cereal areas is high to very high, in the untreated variant in all
areas of testing high, in the treated variant in the potato area medium
high to high, in the treated variant in the maize area medium high.

The German variety KWS Donau provided malt with lower extract
values (81.4%) at the content of nitrogenous substances at the level
of 11.1%. Proteolytic modification was lower (Kolbach index varied
about the value of 40.8%). Worth exhibited the values of soluble ni-
trogen at the level of 753 mg/l. Free amino nitrogen was at the level
of 151 mg/l and formed 20.1% of soluble nitrogen. Amylolytic modifi-
cation was high (diastatic power 447 WK un.). Cytolytic modification
was weaker. Degradation of cell walls was at the level of 80% and
f-glucan content in wort moved only about 207 mg/I. In the course of
tests, the variety achieved on average the above average values of
apparent final attenuation (81.4%) and gave clear to opalizing wort
(wort haze at 90° moved in the scope of 0.70 —8.05. EBC un. and at
12° it moved from 0.76 — 7.10 EBC un.). Color of wort was medium
to pale (2.8 EBC un.). Considering the values achieved in the studied

Odriida LG Nabuco byla zapsana do Spole¢ného katalogu odrtd
druht zemédeélskych rostlin (EC, 2017) a je registrovana v Dansku.

LG Nabuco je sladovnicka stfedné rana odriida. Rostliny stfedné
vysoké, odrida méné odoln& proti poléhani, méné odolna proti la-
mani stébla. Zrno stfedné velké az velké, podil pfedniho zrna velmi
vysoky. Odolna proti napadeni padlim jeémene na listu, stfedné
odolna proti napadeni hnédou rzivosti je€mene, stfedné odolna pro-
ti napadeni komplexem listovych skvrnitosti, odolna proti napadeni
spélou jeEmene, stfedné odolné proti napadeni rlizovénim klasu je¢-
mene. Vynos pfedniho zrna v neoSetfené varianté zkouSeni v fepar-
ské a obilnéfské oblasti a v obou variantach v bramborafské oblasti
velmi vysoky, v oSetfené varianté v feparské a obilnarské oblasti
vysoky, v obou variantach v kukufi¢né oblasti stfedné vysoky.

Slad odrldy Pilote, ktera byla vyslechténa ve Velké Britanii, posky-
toval nadprdmérny vytézek extraktu (82,7 %) pfi optimalnim obsahu
dusikatych latek v nesladovaném zrnu (10,4 %). Proteolytické rozlus-
téni bylo na optimalni trovni. Sladina vykazovala vysoké hodnoty roz-
pustného dusiku (752 mg/l). Volny aminodusik byl na Grovni 163 mg/l
a tvoril 21,7 % rozpustného dusiku. Amylolytické rozlusténi bylo vyso-
ké (diastatickd mohutnost 322 j.WK). Degradace bunécnych stén byla
na Urovni 87 % a obsah B-glukanu ve sladiné se pohyboval v priméru
kolem 146 mg/l. Odrlda poskytovala velmi pfiznivou kvalitu sladiny,
dosazitelny stupen prokvaseni se pohyboval v priiméru kolem 83,2 %.
Odrada poskytla v jednom pfipadé sladinu slabé opalizujici, v ostat-
nich pfipadech sladinu €irou. Barva sladiny byla nadpriimérné vysoka
(3,4 j. EBC), coz korespondovalo s vysokou urovni proteolytického
rozlusténi. Odrida Pilote ma vzhledem k dosazenym hodnotam
ve sledovanych technologickych parametrech vybérovou sladovnic-
kou kvalitu s bodovym ohodnocenim 8 (7,8).

Odrlda Pilote byla zapsana do Spole¢ného katalogu odrtd druht
zemeédélskych rostlin (EC, 2017) a je registrovana ve Francii a Pol-
sku.

Pilote je sladovnicka stfedné rané odrida. Rostliny stfedné vysoké
az nizké, odrdda stfedné odoln& proti poléhani, sttedné odolna pro-
ti lamani stébla. Zrno stfedné velké az velké, podil pfedniho zrna vy-
soky. Odolné proti napadeni padlim je¢émene na listu, sttedné odolna
proti napadeni hnédou rzivosti jeémene, stfedné odolné proti napade-
ni komplexem listovych skvrnitosti, odoIna proti napadeni spalou jec¢-
mene, odolna proti napadeni rGzovénim klasd je€émene. Vynos pred-
niho zrna v neoSetfené varianté zkouseni v fepafské a obilnarské
oblasti a v obou variantach v bramborafské oblasti velmi vysoky,
v oSetfené varianté v fepaiské a obilnafské oblasti vysoky, v obou va-
riantach zkouSeni v kukuficné oblasti stfedné vysoky az nizky.

Slad €eské odrldy Spitfire byl bohaty extraktem (84,0 %) pfi opti-
malnim obsahu dusikatych latek v nesladovaném zrnu na Grovni
10,4 %. Proteolytické rozlusténi bylo vysoké (Kolbachovo ¢islo se
pohybovalo kolem hodnoty 51,1 %). Sladina vykazovala vysoké hod-
noty rozpustného dusiku (867 mg/l). Volny aminodusik byl na Grovni
188 mg/l a tvofil 21,7 % rozpustného dusiku. Amylolytické rozlusténi
bylo vysoké (diastaticka mohutnost 364 j. WK). Cytolytické rozlusténi
bylo silné. Degradace bunéénych stén byla na Grovni 97 % a obsah
B-glukant ve sladiné se pohyboval v prdméru pouze kolem 64 mg/l.
Odrlda poskytovala sladinu s pfiznivym sloZzenim, dosazitelny stu-
pen prokvaSeni se pohyboval v prdméru kolem 83,2 %. Odrlida po-
skytla vzdy sladinu ¢irou. Barva sladiny byla nadprimérné vysoka
(3,2 j. EBC), coz korespondovalo s vysokou Urovni proteolytického
rozludténi. Odrida Spitfire ma vzhledem k dosazenym hodnotam
ve sledovanych technologickych parametrech vybérovou sladov-
nickou kvalitu s bodovym ohodnocenim 7 (7,5).

Spitfire je sladovnicka stfedné rand az rana odrGda. Rostliny
stfedné vysoké, odrida stfedné odolné proti poléhani, méné odolna
proti lamani stébla. Zrno velké, podil pfedniho zrna velmi vysoky.
Stfedné odolna proti napadeni padlim je€émene na listu, stfedné
odolna proti napadeni hnédou rzivosti je€mene, stfedné odolna pro-
ti napadeni komplexem listovych skvrnitosti, odolna proti napadeni
spalou jeémene, stfedné odolna proti napadeni rlizovénim klasu jec¢-
mene. Vynos predniho zrna v oSetfené varianté zkouseni v feparské
a obilnafské oblasti vysoky az velmi vysoky, v neoSetfené varianté
ve v8ech oblastech zkou$eni vysoky, v oSetfené varianté v brambo-
rafské oblasti sttedné vysoky az vysoky, v oSetfené varianté v kuku-
ficné oblasti stfedné vysoky.

Némecka odrliida KWS Donau poskytovala slad s niz§imi hodno-
tami extraktu (81,4 %) pfi obsahu dusikatych latek na urovni 11,1 %.
Proteolytické rozlusténi bylo nizsi (Kolbachovo &islo se pohybovalo
kolem hodnoty 40,8 %). Sladina vykazovala hodnoty rozpustného du-
siku na Urovni 753 mg/l. Volny aminodusik byl na Grovni 151 mg/l
a tvofil 20,1 % rozpustného dusiku. Amylolytické rozlusténi bylo vyso-
ké (diastatickd mohutnost 447 j.WK). Cytolytické rozlusténi bylo slab-



Kvasny Prum.
64/2018 (3)

110

Barley Varieties Registered in the Czech Republic after Harvest 2017

technological parameters, the variety KWS Donau has malting
quality with the point evaluation 3 (3.2).

KWS Donau is a two-row mid early variety. Medium high to low
plants, medium resistant to lodging, medium resistant to stem break-
ing. Grain is big, portion of sieving fractions above 0.5mm is high. It
is medium resistant to powdery mildew on the leaf, medium resistant
to leaf brown rust of barley, medium resistant to complex of leaf
spots, medium resistant to leaf scald, resistant to scab of barley. Ac-
cording to the winter-killing tests, the variety is less resistant to winter
killing. Yield of grain within the collection of two-row varieties in both
growing variants is low. Yield of sieving fractions above 2.5 mm with-
in the collection of two-row varieties in both growing variants is high.

4 CONCLUSIONS

The study presents the results achieved by twelve varieties which
were registered in the Czech Republic after harvest 2017. Close at-
tention is paid to five malting varieties of spring barley and one winter
barley variety. Quality was assessed according to the malting Quality
Index. Content of nitrogenous substances in the studied varieties of
spring barley was at the optimal level (10.2 to 10.4%), in the winter
barley it was 11.2%. The spring barley varieties were rich in extract.
More than 83% of extract was recorded in the varieties Spitfire
(84%), LG Nabuco (83.8%), Accordine (83.3%), and KWS Fantex
(83.1%). The variety KWS Donau had extract content at the level of
81.4, i.e. 0.5% versus the standard variety of winter barley. Proteo-
lytic, amylolytic and cytolytic modification at the studied varieties of
spring barley was mostly at the optimal level. The variety Spitfire had
high Kolbach index (51.1%). The winter barley variety KWS Donau
had protelytic modification at a low level (Kolbach index 40.8%). The
value of diastatic power was optimal but cytolytic modification was
significantly low. Quality of wort assessed by the apparent final at-
tenuation in the spring barley varieties Spitfire, Pilote, Accordine, and
LG Nabuco was at the optimal level. The variety of winter barley
KWS Donau achieved above average values (81.4%).
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vysoké az nizké, odrida stfedné odolné proti poléhani, stfedné odol-
na proti lamani stébla. Zrno velké, podil pfedniho zrna vysoky.
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4 ZAVER

V publikaci jsou uvedeny vysledky dosazené dvanacti odrddami,
které byly v Ceské republice registrovany po sklizni 2017. Detailni
pozornost je vénovana péti sladovnickym odrlidam jarniho je€mene
a jedné odrddé ozimého jeémene. Kvalita byla hodnocena podle
ukazatele sladovnické jakosti. Obsah dusikatych latek byl u sledova-
nych odrdd jarniho je€mene na optimalni Grovni (10,2 az 10,4 %),
u odrady ozimého jeémene na Urovni 11,2%. Odrldy jarniho jeCme-
ne byly bohaté na extrakt. Vice nez 83 % extraktu mély odrady Spit-
fire (84 %), LG Nabuco (83,8 %), Accordine (83,3 %) a KWS Fantex
(83,1 %). Odrida KWS Donau méla obsah extraktu na urovni 81,4,
tj. 0 0,5% vice proti standardni odriidé ozimého je€mene. Proteoly-
tické, amylolytické a cytolytické rozlusténi bylo u sledovanych odrtd
jarniho je€émene vétSinou na optimélni drovni. Odrlida Spitfire méla
Kolbachovo ¢islo vysoké (51,1 %). Odrlida ozimého jeémene KWS
Donau méla proteolytické rozlusténi na nizké Grovni (Kolbachovo
Cislo 40,8 %). Hodnota diastatické mohutnosti byla optimalni, ale cy-
tolytické rozlusténi bylo vyrazné nizké. Kvalita sladiny hodnocena
pomoci dosazitelného stupné prokvaseni byla u odrdd jarniho je¢-
mene Spitfire, Pilote, Accordine a LG Nabuco na optimalni trovni.
Také u odrddy ozimého jeémene KWS Donau dosahovala nadpri-
mérnych hodnot (81,4 %).

PODEKOVANI

Pfedlozena studie byla financovana z institucionaini podpory Mini-
sterstva zemédélstvi CR (RO1917), projektu Ministerstva Skolstvi,
mladeze a télovychovy (LO1312) a ¢leny Ceského svazu pivovar(
a sladoven.

signations of origin and protected geographical indications (Ceské
pivo (PGl), Cebreiro (PDO)). Official Journal of the European Uni-
on. L 276: 27-28.

EC, 2017: European Comission: Common catalogue of varieties of
agricultural plant species. Fifth supplement to the 32nd complete
edition. 2014/C 161/01

MEBAK, 2011: Raw materials: Barley; Adjuncts; Malt; Hops and Hop
Products. 1 Barley: 1.5.3 Micromalting; Malz: 3.1.4.11 Maischme-
thode nach Hartong-Kretschmer VZ 45 °C. Collection of Brewing
Analysis Methods of the Mitteleuropdische Brautechnische Ana-
lysenkommission (MEBAK), Freising-Weihenstephan, Germany.
2011. 341 p.

Psota,V., Kosaf, K., 2002: Malting Quality Index, Kvasny Prum.,
47:142—-148.

Translated by Vladimira Novakova

Manuscript received / Do redakce doslo: 07/03/2018
Accepted for publication / Prijato k publikovani: 10/04/2018



