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INTRODUCTION

uvoD

Ing. Michal Kovafik (Hop Growers Union of the Czech Republic/Svaz péstiteld chmele Ceské republiky)

Dear Reader,

In this age of rapid globalization, one year is a very short period of time.
Another year has already come and gone and we again present to you our
magazine, mapping the most interesting events in Czech hop production.
This year’s magazine has been published earlier than usual. The reason is the
prestigious Drinktec trade fair, which takes place in Munich every fourth year
and attracts the highest concentration of brewers and other experts.

Looking into the historical records
of any sector or simply at human
history, it is clear that development
and progress have not always been
easy. This also holds true for Czech
hop growing. This year’s magazine
begins with basic historical facts
on Czech hop production in the
last one hundred years. Twenty
years have passed since the most
important hop processing complex
in the Czech Republic started pellet
processing the best quality Czech
hops. As always, the past brewing
year in Bohemia, Moravia and
Silesia will be mapped from the
perspective of the Czech Beer and
Malt Association. Organic Saaz has been available on the market for two years.
Not surprisingly, thanks to the activity of brewers, Czech organic beer has been
produced as well. At the moment, microbreweries are on the rise in our country
and we are experiencing an increase in demand for unconventional hop aromas,
such as the aroma of the Czech Kazbek hop variety. The author J. Jezek will share
information on a significant microbreweries” event. This year’s magazine provides
information about numerous scientific topics and findings from our sector. Dr.
Yamauchi of the Suntory brewery’s research institute in Japan will present a very
prestigious paper analyzing the identification of hop varieties on a genetic basis.
K. Krofta will provide detailed information on Saaz Late, a mild aroma variety
registered in 2010. Low trellises are still awaiting a suitable variety and the leading
Czech breeder VI. Nesvadba will inform readers about the results of the targeted
breeding of hops for low-trellis cultivation. The ISHS Humulus Symposium, which
was successfully organized by Czech hop researchers last year, was followed up
with presentations of a research delegation from the Hop Research Institute at
the Kiev meeting of the IHGC Scientific Commission. This year’s magazine also
includes an unconventional depiction of Czech hop-growing regions and hop
varieties, created by the academic painter Lubomir Farka. Our publication covers
historical topics as well. In the first part of an extensive work, Z. Tempir, a historian
of hop growing, will describe the transformation of a highly valuable historical
building, which now houses expositions of the Hop Museum in Zatec. VI. Vale$
will introduce a hop trader from a bygone era, beginning a series of stories titled
“Traces of Hops". As usual, a part of this publication is dedicated to the gatherings
and merrymaking of Czech hop growers. Authors will share their impressions
of the Czech hop growers’ congress, the Hop Festival and a special beer-tasting
event for brewers, offering very interesting topics and focus this year. We will
present four meritorious Czech hop growers who received awards at the 54" [HGC
Congress. Hops are a plentiful source of inspiration, visitor attractions and folklore.
We will provide information on a bikeway that can be found in the Rakovnik hop
growing region.

Let me close this editorial by expressing our appreciation to the Ministry of
Agriculture, thanks to which our magazine is unique and earns great renown
for the Czech Republic in the world. Last but not least, we would like to thank
CHMELARSTVI, cooperative Zatec, for its support as well as everyone who has
contributed to this publication. On my own behalf and on behalf of all the
authors and the Hop Growers Union, | wish you a most pleasant experience
while discovering a traditional Czech sector - the hop sector.

“Chmelu chmel”
Editor

Vazeny Ctendfi,

v soucasné dobé charakterizované prudkou globalizaci je jeden rok velmi
kratké obdobi, a tak Vam po roce znovu pfinasime nas casopis mapujici
nejzajimavéjsi déni v ¢eském oboru chmelaiském. V letosnim roce je tato
publikace vyddna neobvykle dfive. Je to déno prestiznim napojovym
veletrhem Drinktec, ktery se kond jednou za Ctyfi roky v Mnichové a kde je
vibec nejvétsi svétova koncentrace pivovarnikd a odbornik(.

Podivame-li se do historickych
anal(, at uz jakéhokoli oboru
¢i prostych déjin lidstva, vyvoj
a cesta nebyla vzdy snadnd. To
plati i o ceském chmelafstvi.
Zakladni historicka fakta
vztahujici  se k  ceskému
chmelafstvi za poslednich sto let
uvadéji letosni publikaci. Je tomu
také dvacet let, kdy se v hlavnim
zpracovatelském aredlu v CR
zacal zpracovavat nejkvalitnéjsi
Cesky chmel ve formé pelet.
Jako vzdy zmapujeme uplynuly
pivovarsky ro¢nik v nasich luzich
a hajich Cech, Moravy a Slezska
otima Ceského svazu pivovari
a sladoven. Zatecky polorany ¢ervendk v bio kvalité je jiz druhym rokem
na trhu a neni divuy, Ze diky aktivité pivovarnik( je dostupné i ¢eské biopivo.
Nachazime se v dobé, kdy minipivovary na nasem tzemi diametralné nar(staji
a narGstd i poptavka po netradi¢nich chmelovych vinich, které nabizi
napfiklad ¢eska odrida Kazbek. O jedno vyznamné setkdni minipivovar( se
podéli autor J. Jezek. V letosnim vydani nebude nouze i o védu a védecka
témata z naseho oboru. S velmi prestiznim ¢lankem na téma identifikace
odrid chmele na genetickém principu nas sezndmi Dr. Yamauchi z védeckého
institutu pivovaru Suntory v Japonsku. Stejné tak K. Krofta velmi podrobné
predstavi jemné aromatickou odridu Saaz Late, registrovanou v roce 2010.
Nizké konstrukce ,cekaji” na svoji vhodnou odrlidu a s dosavadnimi vysledky
cileného slechténi do tohoto typu konstrukci chmelnic ¢tenare sezndmi
predni cesky Slechtitel VI. Nesvadba. Po lonské, ceskymi chmelaiskymi
vyzkumniky Uspésné organizaci Humulus Sympozia ISHS, se védecka
vyprava Chmelafského institutu s. r. o. prezentovala i na Védecké komisi IHGC
v Kyjevé. V letodnim vydani naleznete také netradi¢ni zobrazeni ceskych
chmelaiskych regiond a odrlid chmele, které vzesly umem akademického
malife Lubomira Farky. V nasi publikaci nechybi ani historie. Chmelaisky
historik Z. Tempir pfiblizi v prvni ¢asti rozsahlé prace pfeménu velmi cenné
historické budovy, v niz v soucasnosti sidli expozice Chmelaiského muzea
v Zatci. VI. Vale$ zase predstavi obchodnika s chmelem z dob davno minulych
a odstartuje tak sérii pfibéhd nazvanou ,Chmelové stopy” Cast publikace
je jiz tradi¢né vénovana setkani a veseli ¢eskych péstitel chmele. Autofi se
s ¢tenafem podéli o dojmy z ceského chmelaiského kongresu, Chmelfestu
nebo degustace specidlné pfipravované pro pivovarniky, kterd v letosnim roce
méla velmi zajimavé zaméreni a témata. Na 54. mezinarodnim kongresu IHGC
byli ocenéni Ctyfi zaslouzili ¢esti péstitelé chmele, které radi predstavime.
Chmel skryva nescetné mnozstvi rlznych inspiraci, zajimavosti a folkloru.
Proto se seznamime s chmelaiskou cyklostezkou, kterou naleznete kde jinde,
nez v kraji chmelaiském, rakovnickém.

Dovolte mi na zavér svého Uvodniku podékovat zejména Ministerstvu
zemédélstvi, diky kterému je tento ¢asopis jedine¢ny a déla Ceské republice
v zahranici vysoké renomé. V neposledni fadé patii podékovani za podporu
CHMELARSTVI, druzstvu Zatec a dal$im, ktefi se podileli na realizaci této
publikace. Jménem svym, viech autord i Svazu péstiteld chmele mi dovolte
poprat piijemné chvile strdvené poznavanim ceského tradi¢niho oboru,
kterym je pravé chmel.
,Chmelu chmel”

Editor



CZECH HOPS CESKY CHMEL 2013

TABLE OF CONTENTS

Development of Czech hop growing and its
major stages /

Vyvoj a zasadni obdobi ceského chmelafistvi
— Michal Kovafik (Hop Growers Union of the
Czech Republic/Svaz péstitelti chmele CR) ...........cceeeennnnn.. 4

CHMELARSTVI, cooperative Zatec, and 20 years of hop pellet
processing in the Mostecka complex /

CHMELARSTVI, druzstvo Zatec a 20 let zpracovani
granulovaného chmele v aredlu Mostecka

— JanPodsednikml. ... ..o 5

Czech brewing and malting industries in 2012 /

Ceské pivovarstvi a sladaistvi v roce 2012

— Martina Ferencova (Czech brewing and malting association/
Cesky svaz pivovard a sladoven), prepared by/ptipravila
Michaela BartoSova (Fleishman Hillard)......................... 8

The first Czech organic beer was brewed from the first Czech
organic hops /
Z prvniho ¢eského biochmele uvaieno prvni ¢eské biopivo
— Josef Jezek, (Hop Research Institute, Zatec./
Chmelafsky institut s.1.0.,, Zatec) .. .....ooeeeeiiieeennn... 10

Microbreweries’ Festival at the Prague Castle /
Festival minipivovarii na Prazském hradé
— Josef Jezek, (Hop Research Institute, Zatec/
Chmelafsky institut s.r.0.,, Zatec) . ........cooeeeinnnnnenennn... 11

Development of SNP-based identification method of hop

varieties /

Vyvoj identifika¢ni metody odriid chmele na zakladé SNP

markerd

— Hiromasa Yamauchi, Ph.D.", Yuri Mukouzaka', Susumu Furukubo',
Kazuhiko Nakashima', Takayuki Taniguchi' and Masami Harada?

" Suntory Business Expert Limited, Safety Science Institute, Japan,

2 Suntory Holdings Limited, Quality Strategy Planning Division,
JaPaAN 13

Saaz Late variety and,,Ceské pivo (PGI)“ /

Odriida Saaz Late a Ceské pivo (CHZO)

— Karel Krofta"; Josef Patzak", Vladimir Nesvadba,
Alexandr Mikyska?, Martin Slaby?, Marie Jurkova?

) Hop Research Institute, Zatec/Chmelafsky institut s.r.o, Zatec

2 Research Institute of Brewing and Malting, PLC, Prague/
Vyzkumny Ustav pivovarsky a sladafsky Praha ................. 18

Czech hop regions and varieties /
Chmelafské oblasti a odrady CR
— autor kresby Lubomir Farka/
painted by Lubomir Farka.............ooviiiiiiiniininininn, 26

Breeding of new Czech hop varieties suitable for low-trellis
cultivation /
Slechténi novych &eskych odrid vhodnych do nizkych
konstrukci
— Vladimir Nesvadba (Hop Research Institute, Zatec/

ChmelaFsky institut s.1.0., ZateC) .. ... oevvvveeeenieeeannnnns. 28

Czech hop research was presented at the
Kiev meeting of the Scientific Commission of
the International Hop Growers” Convention /
Cesky chmelafsky vyzkum se prezentoval na
védecké komisi Mezinarodniho sdruzeni péstitelii chmele v Kyjevé
— Josef Jezek, (Hop Research Institute, Zatec/

Chmelaisky institut s.r.0., Zatec) . .........coovveinnnnnnnnnn... 31

Machinery plant as an integral part of Czech hop growing /
Zavod mechanizace, nedilna soucast ¢eského chmelaistvi
— JanPodsednik ml/Jr. ... 33

Establishment and development of a hop-drying chamber
in the building of today’s Hop Museum /
Vznik a vyvoj jedné komory na suseni chmele v budové
souc¢asného Chmelaiského muzea v Zatci
— Zdenék Tempir (Hop Museum Zatec/
ChmelaFské MUzZeum Zatec). ........ooevuurieeeeinieeeannnns. 35

TRACES OF HOPS, Karel Hudec (1908 - 1978) - the story
of a Czech hop trader /
CHMELOVE STOPY, Karel Hudec (1908 - 1978), pribéh
c¢eského obchodnika s chmelem
— Vladimir Vale$ (Hop Museum Zatec/
Chmelaiské muzeum Zatec). ...........ooeeeeiiiinnnnnnn... 39

Hop growers’ congress 2013 /
Chmelaisky kongres 2013
— Michal Kovafik (Hop Growers Union of the Czech Republic/
Svaz péstiteld chmele CR).........ooviiiiiiiiiiiiiiieee e 42

Zatec brewery’s Open Day welcomes the Hop Festival /
Zatecky pivovar dnem otevienych dvefi pFivital Chmelfest
— Michal Kovafik (Hop Growers Union of the Czech Republic/
Svaz péstitel chmele CR)..........oooiiiiiiiiiiiiiiee. .. 44

Traditional beer brewing and hop growing workshop in Zatec /

Tradi¢ni pivovarsko - chmelaisky semina¥ v Zatci

— Karel Krofta, Josef Jezek (Hop Research Institute, Zatec/
Chmelaisky institut s.r.0., Zatec) . .......oeeeeeiiiinnnnnns. 46

Hop Research Institute’s Open Day at Steknik /
Den otevienych dvefi Chmelarského institutu na Stekniku
— Josef Jezek (Hop Research Institute, Zatec/
Chmelaisky institut s.r.0., Zatec) . .........coovveinnnnnnnnn... 49

Hop growers’ celebrations of St. Lawrence’s Day /
Chmelaiské oslavy sv. Vavrince
— Michal Kovafik (Hop Growers Union of the Czech Republic/
Svaz péstiteld chmele CR)......oooiiiiiiiiiiiiiie e 50

The Czech Republic has further four Knights of the Order
of the Hops /
Ceska republika ma dalsi étyfi rytife chmelového fadu
— Michal Kovafik (Hop Growers Union of the Czech Republic/
Svaz péstitel chmele CR)..........ooviiiiiiiiiiiiiee. . 51

Riding a bike with hop fields behind you /
Na kole s chmelnicemi v zadech
— Michal Kovafik (Hop Growers Union of the Czech Republic/
Svaz péstiteld chmele CR).......ooiiiiiiiiiiiiie e 52



CZECH HOPS CESKY CHMEL 2013

DEVELOPMENT OF CZECH HOP GROWING AND ITS MAJOR STAGES

VYVOJ A ZASADNIi OBDOBI CESKEHO CHMELARSTVI

Ing. Michal Kovafik (Hop Growers Union of the Czech Republic/Svaz péstiteld chmele Ceské republiky)

Czech hop growing has a very rich history, which is evidenced by
many sources. The development of Czech hop growing and its most
important milestones are shown in the figure of this article, covering
a period of more than 100 years. Czech hop growing undoubtedly
has good prospects in spite of the challenging market situation, the
dry frost of 2012 and flooding in 2013. In this age of bioengineering,
genetically modified organisms and the like, what other hop variety
of the same quality can be proud of being the initial variety in its
region and having a genome that has not been affected by human
will? On top of that, it is now also available from organic production.
Saaz is, therefore, the leading hop variety in terms of quality. Czech
hops represent a guarantee as well as tradition of quality, supported
by a precise indication and certification system under the supervision
of government bodies.

After the difficult recent years, we are now seeing extensive new
areas being planted with this worldwide unique variety, which clearly
shows the persistent effort of Czech hop growers to supply both the
domestic and international markets with hops of the best quality.
Finally, consumers should be provided with guaranteed information
on having such hops in their beer. This message can certainly be
summarized by quoting our predecessors” prayer: “Preserve for us,

1

eternal God, Saaz hops and barley malt!

2013

A year in the sign of good prospects, planting of hops, and demand for

Czech fine aroma hops. A part of the acreage was affected by flooding.

Rok ve znameni perspektivy, vysadby chmele a poptavky po ceském jemné

aromatickém chmelu, ¢ast plochy postizena povodnémi.

2010,2011~

Record-high yields of Czech hops. r \
Rekordni vynosy ¢eského chmele.

2007 )t.

TR ....."..‘!l!.‘r..\.-.... cesvassssadens

‘mz?saaz was the fir hop variety in the EU to be&rded

ted Destgnatlon of0r|g|n Iabel

- -
rea; fell sharply after Worl

Jak je ovéfitelné zmnoha zdroj(i, ceské chmelafstvi ma velmi bohatou
historii. Vyvoj a hlavni mezniky ¢eského chmelafstvi ilustrativné
doklada grafika tohoto ¢lanku, kterd udava rozsah vice jak stolety.
Navzdory slozitym trznim podminkdm ¢i vlivu holomrazi 2012
a povodni v roce 2013 ma ceské chmelafstvi pred sebou jisté kladnou
perspektivou. Ktera jind odrdda s takovymi kvalitativnimi parametry
se muze pochlubit v dobé rozmachu bioinzenyrstvi, GMO a podobné,
prostym zékladnim faktem, Ze je plvodni odrddou na svém Uzemi,
a tak jeji genom neni zatizen vili ¢lovéka. Navic dnes péstovéna
i v podminkach ekologického zemé&délstvi. Proto je Zatecky polorany
cervendk odrlidou na 3pici kvality. Pravé cesky chmel je zérukou
a tradici kvality umocnénou preciznim systémem oznacovani
a certifikace se supervizi na statni Grovni.

V soucasnosti jsme svédky, Ze po jiz zminéném slozitém obdobi
poslednich let dochézi k vyznamnému narlstu vysazu novych ploch
touto svétové jedine¢nou odrlidou. To samo o sobé jisté hovori
o neutichajicim zajmu ceskych péstiteld chmele zasobovat svétovy
i tuzemsky trh nejjakostnéjsim chmelem. V neposledni fadé pravé
spotiebitel by mél byt s dostate¢nou zarukou informovan, ze mu je
nabizen takovy chmel v pivu. Toto poselstvi Ize jisté shrnout heslem
nasich predkd, které zni: ,Zachovej ndm BoZze vécny, zatecky chmel
a slad je¢ny!".

/] ’

' 2012

A shift from a surplus to a shortage of Czech hops,

very low prices and a large area affected by dry frost.
Zména situace z prebytku do nedostatku ¢eského chmele,
velice nizké ceny, znacnd plocha postizena holomrazy.

-f"'

2008, 2009 ‘“-,

Above-average yields worldwide. ‘
Nadpriimérné vynosy ve svété.

2006

ural shortage of hops due to globally low harvests, followed by an abundant
of blt‘ter varieties in the Unlted States and Germany

without any significant decline in hop acreage. p
Od padesatych let nastava technologicky rozmach

druhé svétové valce dochazi 5; vyraznéjsiho poklesu ploch do r

oklesu plochy chmele

L3
- expansion in our history. et
~~ Dvacaté léta ve svétle historicky nejvétsiho

ozmachu ploch na nasem tuzemi.

.

'.
Czech hop production was devastated after World War I.
Po 1. svétové valce ceské chmelaistvi v zubozeném stavu.

— -l
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CHMELARSTVIi, COOPERATIVE ZATEC, AND 20 YEARS OF HOP PELLET
PROCESSING IN THE MOSTECKA COMPLEX

CHMELARSTVI, DRUZSTVO ZATEC A 20 LET ZPRACOVANI GRANULOVANEHO
CHMELE V AREALU MOSTECKA

Ing. Jan Podsednik ml./Jr.

As of 2013, twenty years have passed since the packing plant
“Super Nové Balirna” (SNB) of CHMELARSTVI, cooperative Zatec,
started operating in the Mostecka complex in Zatec (which is also
the domicile of Chmelaistvi, Bohemia Hop a.s. and the Hop Growers
Union). It was undoubtedly one of the milestones in the history of
Czech hop growing, helping Czech hops and hop products keep
their global position.

V roce 2013 uplynulo dvacet let od zahdjeni provozu ,Super Nové
Balirny” (SNB) podniku CHMELARSTVI, druzstvo Zatec v areélu
Mosteckd v Zatci, kde se soucasné nachazi i sidla spole¢nosti
Chmelafstvi, Bohemia Hop a.s. ¢i Svazu péstiteld chmele. Spusténi
provozu balirny Ize bez pochyby pokladat za jeden z milnikd ¢eského
chmelafstvi, ktery pomohl ¢eskému chmelu a jeho produktdm udrzet
si své postaveni na svétové urovni.

=
' men mew
L1}
Il "em mmm
L]
(111 |

The beginning of hop pellet processing in Bohemia dates back to
1971 when the first hop processing line was built in the complex of
CHMELARSTVI at Chmelai'ské ndmésti in Zatec as a response to the
new requirements of domestic and international breweries. The hop
processing line processed hop cones into hop powder. The complex
has been called “Mlety chmel” (“Ground Hops”) ever since. Soon,
breweries found out that storing and processing hop powder was
not easy, and therefore started requesting hop pellets. As a result, two
years after being launched, the hop processing line was transformed
into the first pelletization line in Bohemia, processing hops into 90 type
pellets. As new brewing technologies, beer production methods, and
transportation and storage requirements developed, some customers
became interested in pellets with a higher concentration of alpha
bitter substances. That was the initial impetus for building a new hop
processing line, meeting the customers” demands. At the beginning
of the 1990s, about 65 % of hops were supplied in bales in a pressed
form. The new hop processing plant was designed to produce both
90 type and 45 type pellets. The “Supernova balirna” of CHMELARSTVI,
cooperative Zatec, started operating in the Mostecka complex in 1993.

[t was necessary to increasingly focus on the development and
innovation of the hop processing line as customers” demands and
requirements for the quality of hop products were growing. Expert
teams were established to follow global developments and trends
in the area of hop processing. Therefore, the original hop processing

Prvopocatky zpracovani granulovaného chmele v Cechach Ize datovat do
roku 1971, kdy na zdkladé novych potfeb svétovych i domacich pivovar(i
byla postavena prvni zpracovatelska linka chmele v aredlu CHMELARSTVI
na ChmelaFském namésti v Zatci, kteréa zpracovéavala chmelové hlavky do
formy chmelového prasku.Od té doby se tento aredl nazyva,Mlety chmel”.
Jak se brzy ukazalo, skladovani a prace s chmelovym praskem nebyla pro
pivovary snadng, a proto novym pozadavkem pivovarnik( byl chmel
ve formé granuli. Dva roky od spusténi byla tedy tato zpracovatelska
linka upravena na prvni granulacni linku v Cechach, ktera zpracovévala
chmel do granuli typu 90. S vyvojem novych pivovarnickych technologii,
zpUsobu vyroby piva a narokl na dopravu a skladovani vznikl u nékterych
zakaznikd pozadavek na vyrobu granuli se zvysenou koncentraci alfa
horkych latek. A to byl zékladniimpuls pro vystavbu nové zpracovatelské
linky, kterd by byla schopna splnit pfani s poZzadavky zdkaznikd. Pfestoze
jesté na pocétku devadesatych let 20. stoleti bylo pfiblizné 65 % chmele
dodévéno ve formé lisovaného chmele v balotech, vznikaly nové plany
na vystavbu zpracovatelského zavodu, ktery by byl schopen vyrabét jak
granule typu 90, tak i granule typu 45. A tak v roce 1993 CHMELARSTVI,
druzstvo Zatec zahdjilo provoz nového zpracovatelského zévodu
nazyvaného Supernovd balirna v aredlu Mostecka.

Jak se zvySovaly naroky a pozadavky zdkaznikl na kvalitu chmelovych
produktd, bylo nutné se stile vice zaméfovat na vyvoj a inovaci
zpracovatelské linky. Vznikaly tymy expertd, které byly schopny sledovat
zmény a svétové trendy v oblasti zpracovani chmele, a tak dochazelo
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line was frequently improved and new features were added. One of
the first innovations in the 1990s was a replacement of the original
conveyor belts by a pneumatic system, preventing damage to hops.
Another important area of development was the packing of pellets into
bags produced from environmentally friendly materials and filled with
inert gasses (N,, CO,). The advantage of this form of packing was that
hop pellets could be stored longer. Another important innovation was
a replacement of the PE 45 freezing unit, which is used to produce T
45 pellets. The most recent innovation has been a replacement of the
pelletizer,implemented in 2012. Currently, the project “Innovation of hop
growing and processing systems aimed at improving final product quality”
(NAZV Reg. No. QI-101B071), administered by the Ministry of Agriculture
of the Czech Republic, is implemented in cooperation between the
Czech University of Life Sciences, CHMELARSTV( and CHMEL-Vent s.r.0.

A certified laboratory is an essential part of the hop processing plant.
It carries out all common analyses according to EBC and MEBAK. To
verify the quality of laboratory testing, the company participates in
numerous circular tests to establish any possible differences between
the laboratories of major hop buyers. In this respect, membership in
AHA (Arbeitsgruppe Hopfenanalyse) is crucial (and prestigious). AHA
currently includes the world’s 36 leading laboratories performing
hop analyses. To improve the quality of control systems, a new
spectometer — Antaris™ Il Fourier (FT NIR) — was purchased from the
Thermo Electron Corporation in 2012.

Hop processing is one of the most important areas in the company’s
strategic plan. In 1999, the company was awarded the international
ISO 9002 certification for quality assurance in production by the
international audit firm Lloyds Register Quality Assurance. This was
proof of the high quality standards and continuous improvement
and assurance of quality of products and services. In all areas,
CHMELARSTVI strictly follows environmental protection rules, and
therefore the company acquired the ISO 14001 certification as well. As
some customers prefer the hazard analysis and critical control points
(HAACP) approach, CHMELARSTVI has added a HACCP certificate
for food safety to its certificate portfolio. The hop processing plant
is also allowed to produce kosher products, which must meet very
strict requirements. Given the global trend of avoiding chemical
substances and additives, the company launched its ORGANIC
production after acquiring the relevant authorization. In addition,
Chmelafstvi holds a FDA certificate, and thus it is authorized to
export its products to the US market.

The Czech Republic is among the world’s leading producers of hops
and hop products thanks to a long tradition of hop processing,
the high quality of products and services, and a team of qualified
and specialized workers as well as continuous development and
innovation of production technologies and procedures.

k ¢astym inovacim plvodnizpracovatelské linky a k dalSimu vyvoji jejich
funkci. Mezi prvni inovaci jesté v devadesatych letech patfilo nahrazeni
plvodnich péasovych transportnich dopravnikl pneumatickymi
cestami, které dokdzaly zabranit znehodnocovani chmele. Neméné
dullezitou oblasti, na kterou byl nasledny vyvoj zaméfen, bylo baleni
granuli do sackl z ekologickych materialt plnénych nete¢nymi plyny
(N,,CO,).Vyhodoutéto formy balenije delsiskladovatelnost granuli. Dal3i
vyznamnou inovaci byla vyména mrazici jednotky PE 45 pouZivajici se
provedena v roce 2012, byla kompletni vyména granuldtoru.V soucasné
dobéprobihavespolupréacisCZUaspole¢nostmiCHMELARSTViaCHMEL-
Vent s.r.o. realizace projektu ,Inovace systémt péstovdni a zpracovdni
chmele zamérend na zvyseni kvality konecného produktu” (NAZV ev. ¢
QI-101B071), ktery je v gesci Ministerstva zemédélstvi CR.

Nedilnou soucasti zpracovatelského zavodu je vlastni certifikovana
laboratof Chmelafstvi, kterd provadi vsechny bézné analyzy dle EBC
nebo MEBAK. K ovéreni kvality prace laboratofe je podnik zapojen
do celé fady kruhovych testl ke zjisténi eventualnich diferenci mezi
laboratoremi prednich odbérateld. Z tohoto pohledu nejdudlezitéjsi
(@ svym zplsobem i prestizni) je clenstvi v AHA (Arbeitsgruppe
Hopfenanalyse), které momentdlné sdruzuje 36 prednich svétovych
laboratoti provadéjicich analyzu chmele. Pro zvysenikvality kontrolnich
systém0 byl v roce 2012 pofizen novy spektrometr Antaris™ Il Fourier
(FT NIR) od spolec¢nosti Thermo Electron Corporation.

Oblast zpracovéni chmele je jednou z nejvyznamnéjsich soucasti
strategického planu. Dlkazem velmi kvalitni prace, kontinualniho
zvySovani a dodrzovani kvality produkce i sluzeb bylo udéleni certifikace
kvality vyroby dle mezindrodnich norem ISO 9002 mezindrodni
auditorskou spolecnosti Lloyds Register Quality Assurance v roce
1999. Vzhledem k tomu, Ze veskeré &innosti spole¢nosti CHMELARSTVI
striktné dodrzuji pravidla ochrany Zivotniho prostiedi, pristoupila
firma soucasné také k certifikaci dle norem ISO 14001. Protoze ¢ast
odbératelll dava pred certifikaci 1ISO 9001 prednost analyze kritickych
bodli (HAACP), pristoupila spolecnost k rozsiteni svého portfolia
certifikdtl i o tuto certifikaci kvality v oblasti potravinarské HACCP.
Zpracovatelskému provozu firmy byla udélena moznost vyroby
tzv. koser vyrobk( pfi dodrzeni velmi pfisnych norem. Vzhledem
k celosvétovému trendu vyroby bez vyuziti chemickych a pridatnych
latek (aditiv), pfistoupila firma k castecné produkci BIO vyrobkd,
na jejichz produkci ziskala opravnéni. Spole¢nost CHMELARSTV/ vlastni
také certifikat FDA, ktery ji umoziiuje export chmele na americké trhy.

Dlouholetétradicevoblastizpracovanichmele, vysoka kvalita vyrobk
i poskytovanych sluzeb, kvalifikovany a odborny tym pracovniki
a kontinualni vyvoj a inovace vyrobnich technologii a postup prace
zaruéuji, ze se Ceska republika fadi mezi nejvyznamnéjsi producenty
chmele a chmelovych produktl na svété.

Na pocatku roku 2013 prevzal vedeni zavodu pro zpracovani
a skladovani chmele CHMELARSTVI, druzstvo Zatec pan Milan Strnad.
Do té doby po dlouhd léta Uspésné vedl zpracovatelsky zavod
Ing. Jaroslav Urban.

Ing. Jaroslav Urban vénoval svlj dosavadni profesni Zivot praci
ve spole¢nosti CHMELARSTVI. Do firmy nastoupil v roce 1973
a béhem svého plsobeni v podniku pracoval nejprve v oddéleni
nakupu chmele, posléze pfijal pozici vedouciho Utvaru fizeni jakosti
anasledné paki pozici vedouciho obchodniho oddéleni. Nejdelsi ¢ast
svého plisobeni ve CHMELARSTVI stravil ve funkci vedouciho zavodu
zpracovani a skladovani chmele, kde se zaslouzil o soustavnou
modernizaci zdvodu a udrzovani zpracovani chmele na nejvyssi
svétové urovni. Za svého pusobeni se mu podafilo vybudovat kvalitni
provozni stiedisko na zpracovani a granulovani chmele a vysoce
moderni klimatizovany sklad pro uchovéani chmele.



CZECH HOPS 2013

Ing. Urban passed the baton in the plant to Mr. Strnad

At the beginning of 2013, Mr. Milan Strnad was appointed the head of
the hop processing and storage plant of CHMELARSTVI, cooperative
Zatec. Previously, Ing. Jaroslav Urban had successfully managed the
plant for many years.

Ing. Jaroslav Urban has dedicated his professional life to the work
at CHMELARSTVI. He joined the company in 1973 and first worked
in the procurement department. Later on, he became the head of
the quality assurance department and soon after the head of the
commercial department. He spent the longest period of time in the
company as the head of the hop processing and storage plant, where
he greatly contributed to its continuous modernization, ensuring
the highest standards of hop processing. He managed to build an
excellent center of hop processing and pelletization and a very
modern air-conditioned hop warehouse.

Ing. Urban not only worked in the Czech hop sector for a long period
of time, he was also an active chairman of the Technical Commission
of the International Hop Growers Convention (IHGC) for many
years.

Mr. Milan Strnad joined CHMELARSTVI in 1987. In 1994, he became
the head of the hop processing operation in the Mostecka complex.
Over the last few years, he has been strongly involved in the
modernization of hop processing lines. He also worked on a team
responsible for the construction of a new air-conditioned warehouse,
which has been in use since September 2012.

CHMELARSTVi and hop storage
Over the last few decades, brewery experts have been increasingly
focusing on objectively evaluated qualities of hops, in particular the
content of bitter substances. As a result, a statement on the bitter
substance content issued upon the packing of hops is no longer
sufficient for them. Some breweries enter into contracts to store their
hops in air-conditioned warehouses prior to the processing. This is
why a part of the storage capacity was
transformed into an air-conditioned
warehouse at the beginning of the
century.

CHMELARSTVI  built its first air-
conditioned warehouse in the Mostecka
complex in 1996 as a response to
the increasing attention paid to the
quality of supplied pellets by domestic
and foreign customers. From the very
beginning, the warehouse has been
used to store final products, which were
placed in the air-conditioned facility
immediately after being processed to
prevent any possible degradation and
devaluation of substances important
for beer brewing.

At the beginning of the century, the
original storages were upgraded and
transformed into an air-conditioned
warehouse, storing pressed whole hops
from Czech hop growers.

In 2012, a new air-conditioned
warehouse  with an  automated
warehousing and handling system was
brought into operation. This innovation
allows CHMELARSTVI to store all of the
hops in stock, which are supplied either
by Bohemia Hop or other suppliers.

Ing. Urban plsobil dlouhodobé nejen v ¢eském chmelafstvi, ale
velmi aktivné pracoval také jako dlouholety predseda Technické
komise Mezinarodniho sdruzeni péstitel chmele (IHGC).

PREMIUM CZECH HOPS FOR PREMIUM BEER

Chmelarsivi
ruisi

Pan Milan Strnad pésobi ve spole¢nosti CHMELARSTVI od roku
1987 a od roku 1994 jako vedouci provozu zpracovani chmele
v aredlu Mostecka. V poslednich letech se velmi intenzivné vénoval
modernizacim linek zpracovani chmele. Soucasné byl také ¢lenem
tymu, ktery zodpovidal za vystavbu nového klimatizovaného skladu,
jenz druzstvo vyuzivé od zafi 2012.

Pozornost pivovarskych odbornikd se v poslednich desetiletich
presouva stale vice k objektivné hodnocenym znakdm kvality chmele,
predevsim obsahu horkych latek. To znamena, ze se klade dlraz
nejen na deklaraci horkych latek po zabaleni, ale nékteré pivovary
si pfimo smluvné zajistuji skladovani chmele pred zpracovanim
v klimatizovanych prostorach. To byl i dlivod, pro¢ na prelomu stoleti
byla ¢ast dosavadni skladovaci kapacity
prebudovéna na klimatizované sklady.

CHMELARSTVI postavilo prvni
klimatizovany sklad v roce 1996
ve svém aredlu Mosteckd. Ke stavbé
skladu se pristoupilo po stale se
zvysujicim ddrazu na kvalitu dodavanych
granuli od tuzemskych i zahrani¢nich
odbérateld. Od svého pocatku byl
sklad vyuzivan pro uchovéni hotovych
vyrobkd, které byly hned po zpracovéani
naskladnény do klimatiza¢ni mistnosti
a tim bylo zabrénéno degradaci
pivovarnicky dilezitych latek a jejich
znehodnoceni.

Na prelomu stoleti doslo k rekonstrukci
plvodnich  skladovacich prostor
na prostory klimatizované, kde byl
skladovén lisovany hldvkovy chmel
od ceskych péstitel(.

V roce 2012 byl zprovoznén nové
vybudovany  klimatizovany  sklad
s automatizovanym systémem
naskladnovani a manipulace. Tato
inovace umoznuje spole¢nosti
CHMELARSTVI  skladovat  veskeré
zasoby  chmele, které  dodava
spole¢nost Bohemia Hop, ale také
ostatni dodavatelé.
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CZECH BREWING AN ING INDUSTRIES IN 2012

CESKE PIVOVARSTVIi A SLADARSTViV ROCE 2012

Ing. Martina Ferencova (Czech brewing and malting association/Cesky svaz pivovard a sladoven),
prepared by/pfipravila Michaela Bartosova (Fleishman Hillard)

Czech brewing industry in 2012: slight volume growth due
to exports and consumption of beer mixes. After two years of
a significant, 14.5% decline in beer production, this downward
trend came to a halt in 2011 and the situated persisted in 2012. This
is according to data from the Czech Brewers and Malt Association
covering member breweries and the most significant brewing entities
outside the association. Even though the volume increased slightly
last year, by 2.75%, compared with the previous year, production of
traditional types of beers decreased. The aforementioned growth was
due to a 9% increase in

Ceské pivovarstvi v roce 2012: pFi¢inou mirného narGstu vystavu je
export a spotieba pivnich mix{. Po dvou letech vyrazného poklesu
produkce piva o 14,5 % se trend v roce 2011 zastavil a tento stav
trval i v roce 2012. Vyplyva to z Udajd, které ma Cesky svaz pivovard a
sladoven kdispozicia které zahrnuji ¢lenské pivovary i nejvyznamnéjsi
pivovarské subjekty mimo néj. Pfestoze celkovy vystav v loriském roce
mirné vzrostl o 2,75 % oproti roku pfedchozimu, vyroba tradi¢nich
druht piv poklesla. NarGst byl zplsoben zvysenym objemem exportu
09 % a poptavkou po pivnich mixech. Vystav pro tuzemsko se zvysil

pouze o 1,4 %. Produkci

exportsand demand for 3,4 16 000 si mezi sebe rozdéluje
. . S 14000 ; . :
beer mixes. Domestic U 2 12000 6 velkych pivovarskych
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poptavky z on-trade

A significant Importance at food categories in the Czech Republic in 2012 do off-trade. Roste

phenomenon consists  Ddlezitost v potravindrskych kategoriich v CR v roce 2012 podil domaci spotieby

in the shift of demand na ukor konzumace

from on-trade to off-trade. The share of domestic consumption is
growing at the expense of consumption in restaurant facilities. The
largest share continues to comprise draft beer (55%) and lagers (38 %).

The trend of 2012 is beer mixes, consumption of which amounted to
434,000 hl, which is 5.5% in off-trade. Consumption of other types of
beers is stagnating or declining slightly. Furthermore, the popularity
of beer in PET bottles and cans is persisting. Average per-capita
consumption has stagnated in recent years, amounting to 144 | in
2012.

The shares of individual packaging types purchased in retail chains
in the Czech Republic are also changing. The trend from past years
remains apparent in the decline of consumption of beer in kegs
and bottles, whereas

v restauracnich zafizenich. Stéle nejvétsi podil tvofi piva vycepni
(55 %) a lezaky (38 %).

Trendem roku 2012 jsou pivni mixy, jejichZ spotteba Cinila 434 tis. hl.,
coz je 5,5 % v off-trade. Konzumace ostatnich druh( piv stagnuje, az
mirné klesa. Déle pretrvava obliba piva v PET lahvich a plechovkach.
Primérnd spotieba piva na obyvatele v poslednich letech stagnuje,
v roce 2012 byla 144 litrQ.

Méni se téz podily jednotlivych obald, které jsou v obchodni siti
u nas nakupovény. Nadale se projevuje trend z minulych let
v poklesu konzumace sudového piva a piva v lahvich, misto toho
narlisté spotfeba piva v PET lahvich (o 80 % vzhledem k roku 2011)
a plechovkach (0 17 %).

there is growth in the
consumption of beer

0
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Pfes tyto zmény se
naddle nejvice piva
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in PET bottles (by 80% .
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importéry ¢eského piva

Despite these changes,

jsou tradicné Polsko,
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Némecko, Slovensko,
Velka Britanie, Rusko
USA. Podle

with more than 40%.
The biggest importers

of Czech beer are Customer confidence index in Europe
traditionally  Poland Index divéry spotrebitelli v Evropé
Germany, Slovakia,

Great Britain, Russia and the United States. According to the latest
estimates, Czech beer is exported to more than sixty countries around
the world. The number of exporting breweries and brewing groups is
growing. As in the Czech Republic, beer sold in PET bottles and cans
is increasingly popular, with growth of 37% and 20%, respectively.

2010-1.Q 2010-2.Q 2010-3.Q 2010-4.Q 2011-1.Q 2011-2.Q 2011-3.Q 2011-4.Q 2012-1.Q 2012-2.Q

nejnovéjsich  odhadud
se Ceské pivo exportuje
jiz do vice nez 60 zemi
vsech kontinent(. Pocet
exportujicich  pivovar
a pivovarskych skupin roste. Stejné jako v tuzemsku se projevuje
zvysend obliba piva v PET lahvich (o 37 %) a plechovkach (o 20 %).

Bude pokracovat trend obalovych a produktovych inovaci. Je vidét
znacny potencidl v kategorii pivnich mixd, kde v porovnani se



The trend of packaging and product innovations will continue. The
significant potential is seen in the category of beer mixes, which
account for a 10% share of the market in Germany and 7% in Austria.
From this it is apparent that we still have reserves in this category. It
is expected an overall volume increase in units of percentage points.

Increased beer sales and a slight rise in the cost of beer production
resulting from growth in the prices of input materials are the main
causes of the growth of breweries’ revenues to more than CZK
32 billion, which represents a year-on-year increase of 1.4% (this
comprises the total value of revenues including exports). Total
taxable income from Czech beer amounts to CZK 11.2 billion.

malt product grew slightly, though exports
fell. Last year domestic malting plants produced 526,000 tonnes
of malt, which is 5,000 tonnes more than in 2011. The data include
malting plants both within and outside the Czech Brewers and Malt
Association. The largest malt producer is Sladovny Soufflet CR with a
66.4% share of domestic production. Brewery malting plants produced
22% of the total volume of malt last
year; the biggest of these is the
malting plant of Plzerisky Prazdroj,
a.s. In terms of malt types, more
than 97% of the total volume
comprises Czech malt, whereas the
remaining share comprises Munich,
caramel, diastatic, coloured and
wheat malts.

4%

A total of 258,000 t was exported
last year, which was 20,000 t less
thanin 2011 and amounting to 49%
of malt production in the Czech
Republic. The biggest exporter of
Czech malt is Sladovny Soufflet
CR, a.s., which accounts for 94% of the total export volume. Czech
malt is exported to forty countries; exports to Hungary, Moldova and
Ireland recorded the most dynamic year-on-year growth; conversely,
exports to Romania declined. The biggest customers for Czech malt
are traditionally Poland, Romania, Germany and Great Britain.

73 %

The Czech Republic ranks among the countries with a long history
of malt production. Since 2005 the Czech Republic has overtaken
Great Britain in terms of the volume of malt exports and is the fourth
biggest malt exporter among EU countries. Whereas in 2005, Czech
exports comprised 5.2% of total malt exports from EU countries, that
figure had risen to 6.4% five years later.

Changes have occurred in the demand for malting barley due to the
adoption of the Protected Designation of Origin (PDO) for Czech beer.
Whereas in 2005 varieties suitable for Czech beer comprised 17% of the
total, this figure had increased to 40.6% a year after the adoption of PDO
in 2008 and exceeded 45%in 2012, which corresponds to the structure of
domestic consumption of malt and

exports. One of the biggest threats 3%
for further development of the
Czech maltindustry is the possibility
of an insufficient amount of malting
barley. However, the amount of
land sown with this traditional
crop is gradually declining due to
the cultivation of bio-energy crops,
such as oilseed rape and corn. Malt
producers are attempting to halt
this trend and thereby preserve
sufficient crops for production of
malt and thus for the production of
Czech beer in domestic breweries.

63 %

sousednimi zemémi, napf. v Némecku je podil 10 % a v Rakousku
7 %, z ¢ehoz vyplyvd, Ze jsou v této kategorii jesté rezervy. Ocekéva se
celkové zvyseni vystavu v roce 2013 v jednotkach procentnich bod(.

Zvyseny prodej piva a mirné zdrazeni pivovarnické produkce
v dusledku rastu cen vstupl jsou hlavni pfi¢inou narlstu trzeb
pivovar(l na hodnotu presahujici 32 mld. K¢, coz je meziro¢ni nardst
01,4 % (jednd se o celkovou hodnotu trzeb véetné exportu). Celkovy
danovy piijem z ¢eského piva ¢ini 11,2 mld. K¢.

produkce sladu mirné vzrostla, export vsak
klesl. Domaci sladovny v loriském roce vyrobily 526 000 t sladu,
coz je 0 5000 t sladu vice nez v roce 2011. Udaje zahrnuji sladovny
v ramci Ceského svazu pivovard a sladoven i mimo ngj. Nejvétsim
producentem sladu jsou Sladovny Soufflet CR se 66,4 % podilem
na domdci produkci. Pivovarské sladovny v minulém roce vyrobily
22 % celkového objemu sladu; nejvétsi je sladovna Plzeriského
Prazdroje, a.s. Co se druh(i tyce, vice nez 97 % celkového objemu tvofi
Cesky slad, zbyvajici podil pfipadé na slad mnichovsky, karamelovy,
diastaticky, dale slad

barevny a psenicny.

Do zahrani¢i se vyvezlo
258 tis. t, coz je o 20 tis.

23%
I Non-alcoholic beer/

Nealko t méné nez v roce 2011
a ¢ini to 49 % z celkové

Lagers/ , ~
Lezaky vyroby sladu v CR.
Nejvétsimi exportéry
7] Low gravity beers/Draft beers Eeského sladu jSOU

Vycepni/lehké
Sladovny Soufflet, a. s.,

a na celkovém objemu

vyvozu se podileji z 94 %.

Cesky slad se vyvazi do

40 zemi, nejdynamictéjsi

meziro¢ni nardst
zaznamenal vyvoz do Madarska, Moldavie a Irska, naopak vyrazné
klesl vyvoz do Rumunska. Nejvétsimi odbérateli ¢eského sladu jsou
jiz tradi¢né Polsko, Rumunsko, Spolkova republika Némecko a Velka
Britanie.

Ceska republika patfi k zemim s dlouholetou produkci sladu
a k Sestici nejvétsich exportérli v zemich EU. V obdobi od roku 2005
Ceska republika ptedstihla v objemu vyvozu sladu Velkou Briténii a je
jeho ¢tvrtym nejvétsim exportérem mezi zemémi EU. Zatimco v roce
2005 cinil podil ¢eského exportu na celkovém vyvozu sladu zemi EU
5,2 %, o pét let pozdéji to bylo jiz 6,4 %.

V poptévce po sladovnickém je¢meni dochdzi ke zméndm kvuli ziskani
Chranéného zemépisného oznaceni Ceské pivo. Zatimco v roce 2005
tvorily odriidy vhodné pro Ceské pivo 17 %, po pfijeti CHZO Ceské pivo
v roce 2008 ¢inily o rok pozdéji jiz 40,6 %. V roce 2012 presahly Uroven
45 %, coz odpovidé struktufe tuzemské spotfeby sladu a vyvozu.
Jednim z nejvétsich nebezpeci pro dalsi rozvoj ceského sladafstvi je
moznost nedostatku
sladovnického je¢mene.
Mnozstvi osevnich ploch
této tradi¢ni plodiny vsak
v disledku péstovani
bioenergetickych
plodin, jako jsou fepka
olejka nebo kukufice,
postupné klesa. Snahou
sladafdl je tento trend
zastavit a zachovat tak
dostatek plodiny pro
vyrobu sladu, a tedy pro
vyrobu ceského piva
vtuzemskych pivovarech.

Il Beer mixes/
Pivni mixy
28 %
Il Non-alcoholic beer/
Nealko

Lagers/
Lezaky

7] Low gravity beers/Draft beers
Vycepni/lehké
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THE FIRST CZECH ORGANIC BEER WAS BREWED FROM THE FIRST CZECH ORGANIC HOPS

Z PRVNIHO CESKEHO BIOCHMELE UVARENO PRVNI CESKE BIOPIVO

Ing. Josef Jezek (Hop Research Institute, Zatec/Chmelafsky institut s.r.0., Zatec)

Organic production stands for a sustainable agricultural system,
which respects nature’s systems and cycles.

The first Czech organic hops were harvested and certified in August
2012. It was the Saaz variety grown in line with the principles of organic
farming. In June 2013, nearly ten hectares of hop fields were used for
organic farming, including three hectares undergoing the transitional
period. Organic hop growing in the Czech Republic must be understood
as an alternative to the established conventional methods and as an
attempt to meet demand for organic Saaz. In organic hop growing, the
use of herbicides and defoliants is prohibited and replaced by manual
labor (i.e. hoeing and manual defoliation). An extract from Quassia amara
is manually applied to hop plants to control hop aphids. Two-spotted
spider mites are kept below the level of economic harmfulness with the
help of predatory mites. The result, which is achieved at higher costs,
is high-quality hop cones. Organic farming is mainly about humility
before nature. Sometimes it uses forgotten methods, other times
unconventional methods. But most importantly new growing methods
are developed in applied research. Since 2011, the Hop Research Institute
has beenimplementing a project titled “Czech Organic Beer”,administered
by the Ministry of Industry and Trade. The project’s output is a verified
technology for organic hop growing and organic beer production.

Y

Following the harvest of the first Czech organic hops, the Zatec
brewery produced the first organic beer. The brew was presented to
the public at the end of 2012. The response of consumers and organic
life advocates shows that this specific market segment has good
prospects. Another brew was brought to the market by the Bohemia
Regent brewery from Trebon at the beginning of June. The difference
between hop cones from conventional production and organic
farming has been the subject of many questions. However, the hop
cones in both production types are always harmless to health. Only
the way taken to obtain a high quality product is different.

The first opportunity to present the achieved results was an article in
the November issue of the Czech Hops 2012 magazine. In February
2013, the BioFach international trade fair for organic food and products
took place in Nuremberg, Germany, where the Hop Research Institute
introduced the first Czech organic hops and the first Czech organic
beer as part of a national exhibition organized under the patronage
of the Ministry of Agriculture. Statistical data show that a total of 2,396
exhibitors from 129 countries and 41,794 visitors attended the trade
fair. Czech hop research is always present at major international events
and ready to respond to the latest trends.
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Ekologickd produkce predstavuje udrzitelny systém zemédélstvi,
ktery respektuje ptirodni systémy a cykly.

V srpnu 2012 byl v Ceské republice sklizen a certifikovan prvni ¢esky
biochmel (odriida Zatecky polorany ¢ervenak) — chmel vypéstovany
dle zésad ekologického zemédélstvi. V ¢ervnu 2013 dosahovala
vyméra chmelnic necelych deset hektar(, z toho tfi hektary v rezimu
prechodného obdobi. Nicméné ekologické péstovani chmele v CR
je nutno chdpat jako alternativu k zabéhlym konvencénim postupim
a snahu vyjit vstfic poptévce po Zateckém poloraném &ervenaku
i v biokvalité. Pfi takovém péstovani je pouziti herbicidu ¢i defoliantl
zakézédno a vykondvany jsou pracovni silou, napf. okopavkou ¢i
odlistovanim provadéném rucné. V boji proti msici chmelové se révy
ru¢né natiraji extraktem z hotkoné obecné (Quassia amara). Svilusku
chmelovou udrzuje pod prahem hospodarské skodlivosti dravy roztoc.
Ve vysledku i za cenu zvy$enych nakladu Ize ziskat kvalitni chmelové
hlavky. Bio je predevsim o pokofe k pfirodé, pficemz vyuziva leckdy
zapomenuté, nékdy netradicni, ale hlavné nové péstitelské postupy
fesené aplikovanym vyzkumem. Chmelafsky institut s. r. 0. od roku
2011 fesi pfi Ministerstvu primyslu a obchodu projekt nazvany
,Ceské biopivo” Vystupem je ovéfend technologie péstovani chmele
v ekologickém zemédélstvi vcetné vyroby biopiva.

V ndvaznosti na sklizeri prvniho ¢eského biochmele uvafil Zatecky
pivovar, spol. s r. 0., prvni ¢eské biopivo. Véarka biopiva byla v zavéru
roku 2012 predstavena vefejnosti. Z reakci spotiebitell a vyznavac
stylu Zivota bio Ize usoudit, ze tento specificky segment trhu ma
perspektivu. Daldi vérku predstavil na zacatku cervna tfeborisky
pivovar Bohemia Regent a. s. Jest zaznamendvano mnoho dotaz(i
k interpretaci rozdilu hldvek z konvencni a bioprodukce. Avsak
chmelové hlavky jsou u obou produkci vzdy zdravotné nezdvadné.

X

Rozdil je, v cesté”, ve zplisobu dosazeni kvalitniho produktu.

Prvnim momentem pro prezentaci dosazenych vysledkl byl ¢lanek
v listopadovém vydani Ceského chmele 2012, dale nésledovala
Ucast na mezinarodni vystavé biopotravin a bioproduktl ,BioFach’
ktera se konala v unoru 2013 v némeckém Norimberku. Chmelaisky
institut s. r. o. vyuzil moznosti prezentovat prvni cesky biochmel
aprvni ceské biopivo v ¢asti ndrodni expozice zastiesené Ministerstvem
zemeédélstvi. Statistickd cisla udavaji, Ze na veletrhu se prezentovalo
celkem 2 396 vystavovatell ze 129 zemi pii poctu 41 794 navstévnika.
Cesky chmelaisky vyzkum je stale v centru svétového déni pfipraven
na soucasné trendy reagovat.



Ing. Josef Jezek (Hop Research Institute, Zatec/Chmelafsky institut s. r. 0., Zatec)

Brewpubs and microbreweries have recently been spreading
like wildfire in Bohemia, Moravia and Silesia. The reasons for this
development include the possibility to witness first-hand venerable
traditional methods and unconventional production processes, the
diversity of beer varieties, unique locations intensified by national
or regional cuisine, special beer offerings and real experiential
gastronomy. Today, the number of brewpubs and microbreweries
is no longer negligible and they are starting to elbow out routine
players from the locations where they operate. Their competitors are
perhaps now realizing that in this business it does not pay to skimp on
ingredients or rush the work.

In 2011, the Czech-Moravian Union of Microbreweries was established
to defend the interests of its members. It currently includes more than
60 microbreweries. Among the Union’s tasks are legal and legislative
services, education and training of brewers and providing information
on appropriate ingredients and sources. The Hop Research Institute
in Zatec became a member of the Union in 2013. The number of

microbreweries in the Czech Republic is currently estimated at more
than 160 and is likely to increase to 250 in the next three to five years.

In mid-June 2013, the Czech-Moravian Union of Microbreweries
organized under the auspices of its president Ing. Jan Suran the second
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Restaura¢ni pivovary a minipivovary v Cechach, na Moravé
a ve Slezsku v posledni dobé rostou jako houby po desti. Tradi¢ni
letité, ale i netradi¢ni vyrobni postupy, které Ize vidét naZivo, samotna
rozmanitost pivnich druh(, jedine¢nost lokality umocnénd nérodni
a regionalni kuchyni, nabidka nescetnych speciald ¢i vlastni zazitkova
gastronomie davaji odpovéd na otazku, pro¢ tomu tak je. Jejich pocet
jiz dnes neni zanedbatelny a z mista svého vzniku zacinaji pomalu
vytlacovat zabéhlé hrace, ktefi si snad zacinaji uvédomovat, ze 3etfit
na surovinadch nebo urychlovat dilo zkratka v tomto odvétvi nelze.

V roce 2011 vznikl Ceskomoravsky svaz minipivovard, ktery se jal
prosazovat vlastnizajmy.V soucasnostisdruzuje pies 60 minipivovar(,
jimz poskytuje pravni a legislativni servis, zaméfuje se na vzdélavani
¢i Skoleni sladkl nebo informuje o vhodnych zdrojich ¢i surovinach.
Jeho clenem se v roce 2013 stal i zatecky Chmelafsky institut s. r. o.
Samotny pocet minipivovard v Ceské republice je v soucasnosti
odhadovan na vice jak 160 s narlstem az na 250 v pfistich trech az
péti letech.



“Microbreweries' Festival at the Prague Castle” The Festival took place in
the Prague Castle’s Royal Gardens on the Shooters” Path under Queen
Anne’s Summer Palace. Prague had been plagued with steady rain and
flooding the week before but it did not put the Festival at risk.

The objective of the Festival was to give lovers of beer specialties
and fine experiential gastronomy the opportunity to taste a broad
variety of beer samples produced by microbreweries from all corners
of the Czech Republic and to try various beer types and styles. Unlike
other similar events, it was not a classic beer fest aimed at mass
beer consumption. The Festival was an occasion to get to know
a contemporary phenomenon, to learn about the historic roots of
Bohemian and Moravian brewing, to discover a new beer culture and
to present traditional and modern regional beer production.

The stairs under Queen Anne’s Summer Palace led beer tasters to
similarly looking stands with two types of taps. For an admission fee,
every visitor received a microbreweries’ catalogue and a glass for
beer-tasting. As many as 52 microbreweries offered their selected
products in two versions for free. Sufficient amounts of beer samples
were drawn into the beer-tasting glasses and if a visitor liked
a particular sample, he or she could enjoy it to their heart's
content. The beer samples were mostly presented by the brewers
of the individual microbreweries, and therefore beer tasters could
directly discuss and exchange their views and impressions with the
microbreweries’ representatives.

If someone had thought that only Czech would be heard at the
Festival, they would have been mistaken. Beer lovers from all over
Europe, Russia and the United States were present at the Festival.
Some of them put the Microbreweries’ Festival down in their diaries
and traveled from various parts of the world just to attend the event.
To everyone’s surprise, female visitors showed a clear interest in the
golden drink as well. The Festival was attended by more than 2,500
beer lovers and captured their interest. The organizer is already
preparing the third Festival, which will take place on Friday, June 13,
and on Saturday, June 14, 2014 at the Prague Castle.
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Pro vsechny milovniky piva usporadal v poloviné cervna 2013
Ceskomoravsky svaz minipivovard pod taktovkou jeho prezidenta
Ing. Jana Surané jiz druhy ro¢nik ,Festivalu minipivovari na Prazském
hradé” Festival byl situovan do kralovskych zahrad Prazského hradu
na Streleckou cestu pod Letohradkem kralovny Anny. Navzdory
tomu, Ze tyden pred kondnim byla Praha suzovédna vytrvalymi desti
a povodnémi, nebyl festival ohrozen.

Cilem festivalu bylo poskytnout milovnikdim pivnich specialit a kvalitni
zazitkové gastronomie moznost degustace Sirokého mnozstvi vzorkd
z produkce minipivovar(i ze viech koutd Ceské republiky a ochutnat
rlizné pivni druhy a styly. Oproti jinym podobnym akcim se nejednalo
o klasicky pivni festival zaméfeny na masovou konzumaci piva. Slo
predevsim o seznameni se s novodobym fenoménem, historickymi
koreny ceského a moravského pivovarnictvi a soucasné pfi objevovani
nové pivni kultury prezentovat tradi¢ni i moderni regionalni vyrobu
piva.

Schody pod Letohradkem krélovny Anny privedly degustatory
k jednotné upravenym stankim a ke stfidajicim se dvéma typlim
vycepnich zatizeni. Kazdy navstévnik po zaplaceni vstupného obdrzel
katalog minipivovar( a degustacni sklenici. Celkem 52 minipivovar(
nabizelo zdarma svou vybranou produkci ve dvou obménach.
Do sklenic se tocil dostatecny vzorek, aviak pokud zéjemci chutnal
mohl jej vychutnévat ad libitum. Vzorky byly zpravidla prezentovany
piimo sladky jednotlivych minipivovard. Degustatofi tak mohli
s reprezentanty minipivovar( bezprostredné diskutovat ¢i si sdélovat
dojmy.

Kdo by si myslel, ze na festivalu uslysi jen cestinu, hluboce by se zmylil.
Festival si nenechali ujit zdjemci z celé Evropy, Ruska ¢i USA. Néktefi
si festival zafadili do svého diédre a pficestovali z rliznych koutd pravé
s cilem jej navstivit. K prekvapeni véech byl pozorovan cileny zajem
nézného pohlavi o zlatavy mok. Celkem jej navstivilo pres 2 500
milovniky piva. Festival se setkal se zdjmem a organizator jiz pfipravuje
treti rocnik, ktery se kona v pétek 13. a sobotu 14. ¢ervna 2014
na Prazském hradé.




CZECH HOPS CESKY CHMEL 2013
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Abstract

As many as 25-30 Mb of each transcriptome sequencing data in 3 hop
varieties were obtained by using next generation sequencer (NGS). By
comparing these data among three varieties, 4 DNA regions, which
contained many single nucleotide polymorphisms (SNPs including
indel sequence), were selected as candidates for identification
markers of the hop varieties tested here. Consequently, 19 European
and American hop varieties were successfully identified by analyzing
the four SNP-rich DNA regions by using the normal Sanger method.
Moreover, it was studied whether the mixture of two varieties could be
correctly evaluated by this method. A hop pellet sample of one variety
was mixed with that of another variety at various ratios; 0, 5, 10, 50, and
100 %. It was suggested that the mixture of other variety at even 5 %
level could be detected by closely examining the electropherogram
of the SNP positions. More quantitative determination method of
mixture rate can be expected by using DNA techniques, such as the
quantitative real-time PCR etc. Since this SNP-based identification
method utilizes DNA sequence itself, it could be an accurate and
reproducible tool for the identification of the hop varieties.

Introduction

Hops are one of the key raw materials for the beer quality and the correct
identification of the hop varieties is very important. Generally, hop
varieties are identified by the differences in cone structures, sensory
analysis, and the content of substances such as alpha acids, essential
oils, and so on. However, these methods have limitations because
the content of the substances in hop can be variable depending on
cultivation conditions, and pelletized hop can not be identified by
observation of external appearance. Several DNA analysis techniques
(SSR, RAPD, RFLP and AFLP methods, etc.) have been developed for
the identification of hop varieties. These methods generally utilize
the polymorphisms of PCR-amplified products or restriction enzyme-
digested fragments of hop DNA. They are complicated and have
limitations to detect other varieties mixed.

Analysis of SNPs (single nucleotide polymorphism) in genome DNA
can be a powerful tool for the identification of varieties. A SNP
represents a difference of single nucleotide in some homologous
DNA among varieties. However, in order to obtain sufficient SNPs for
the identification of many varieties, large amount of DNA sequences
should be needed. In recent years, high throughput DNA sequencing
technology has been developed using NGS (next generation
sequencer). The NGS sequencing provides generally hundreds of
thousands of times as many sequence data as single analysis by
the conventional Sanger method, but whole genome sequencing
is higher cost and more time-consuming. In fact, genome sizes
of 2 representative varieties of hop species, Humulus lupulus var.
lupulus and H. lupulus var. neomexicanus, are 2.74 Gb and 2.97 Gb,
respectively, which are comparable sizes to the human genome,
calculated from nuclear 2C DNA amount reported by Aleksandra
Grabowska-Joachimiak et al.”.

To solve these problems, transcriptome analysis was utilized.
Transcriptome is the entire mMRNA content, which was transcribed
from genome DNA, and is from hundredth to two hundredth part

Abstrakt

Vice jak 25 - 30 Mb sekvenc¢nich dat transkriptom0 3 odriid chmele bylo
ziskano pomoci sekvenatoru nové generace (NGS - next generation
sequencer). Srovnanim téchto dat mezi tfemi odridami byly vybrany
4 DNA regiony obsahujici mnoho jednonukleotidového polymorfismu
(SNPs - single nucleotide polymorphisms, véetné inserci a deleci
v sekvenci), jako kandidati identifika¢nich marker( zde testovanych
odrGd chmele. Diky tomu bylo Gspésné identifikovano 19 evropskych
a americkych odrid chmele analyzou téchto ¢tyf SNP - bohatych
DNA regionli pomoci normalni Sangerovy metody. Kromé toho bylo
posuzovano, zda Ize pomoci této metody presné hodnotit i smés dvou
odrld. Vzorky chmelovych granuli jedné odridy byly smichany s jinou
odrGdou v rlznych pomérech: 0, 5, 10, 50 a 100 %. Pfedpokladame,
ze lze detekovat az 5 % piimési jiné odridy podrobnou analyzou
elektroforeogram(i SNP pozic. Lepsi kvantitativni determinaci
smésného pomeéru lze ocekavat pii pouziti DNA metod a technik,
jako je kvantitativni PCR v redlném case atd. Protoze tato identifika¢ni
metoda zaloZena na SNP markerech vyuzivd DNA sekvence, jedna se
o presny a reprodukovatelny nastroj pro identifikaci odriid chmele.

Uvod

Chmel je jednou z klicovych surovin pro kvalitu piva a presna
identifikace odrlid chmele je velice dllezitd. Vseobecné jsou odridy
chmele identifikovany na zakladé rozdild struktury hlavek, senzorickych
analyz a obsahu chemickych latek jako jsou alfa hotké kyseliny, silice
a dalsi. Avsak tyto metody maji své limitace, protoze obsahy jednotlivych
latek v chmelovych hldvkdch mohou kolisat v zavislosti na podminkach
péstovani a granulovany chmel nemize byt identifikovan podle
vnéjsiho vzhledu. Nékolik technik analyzy DNA (SSR, RAPD, RFLP
a AFLP metody, atd.) bylo jiz pro identifikaci odr(id chmele vyvinuto. Tyto
metody obecné vyuzivaji polymorfismu PCR amplifikovanych produkt(
nebo restrikéné enzymaticky stépenych fragmentl DNA chmele. Jsou
vsak komplikované a jsou limitovany pfi detekci dalsich odrid ve smési.

Analyza SNPs (single nucleotide polymorphism - jednonukleotidovy
polymorfismus) v genomové DNA mize byt vykonnym ndstrojem
pro identifikaci odrid. SNP reprezentuji rozdily jednoho nukleotidu
v urcité homologni DNA sekvenci mezi odrddami. Nicméné, velké
mnozstvi DNA sekvenci je potiebné, aby jsme ziskali SNPs dostacujici
pro identifikaci mnoha odrid. Neddvno byla vyvinuta DNA sekven¢ni
technologie s vysokou prichodnosti pouzitim sekvendtoru nové
generace (NGS - next generation sequencer). NGS sekvenovani
poskytuje obecné stokrat az tisickrat vice sekvencnich dat nez
konvencni Sangerova metoda, ale sekvenovéni celého genomu je
vysoce nakladné a casové naroc¢né. Velikost genomu dvou typickych
variet druhu chmele, Humulus lupulus var. lupulus a H. lupulus
var. neomexicanus, je totiz 2,74 Gb a 2,97 Gb na zakladé vypoctu
zobsazeného mnozstvijaderné 2C DNA podle Aleksandra Grabowska
- Joachimiak et al.’, a je tak srovnatelna z velikosti genomu ¢lovéka.

K vyfeSeni téchto problémd byla pouZita analyza transkriptomu.
Transkriptom je veskery obsah mRNA, ktery se prepisuje z genomu
DNA a tvofi pouze 0,5 az 1% velikosti celého genomu. Presto jsme
usoudili, Ze ocekévanych 13,5K az 30K SNPs bude dostate¢né mnozstvi
proidentifikaci testovanych odrlid chmele, ziskanych v relativné kratkém



of the genome size. Nevertheless, we considered that expected
13.5K to 30K SNPs will be the enough amounts for identification of
the hop varieties tested and obtained in a relatively-short period. If
a lot of SNPs could be found and their specific combination in each
variety could be obtained, identification of many hop varieties and
detection of mixture of varieties would be possible by using these
specific SNP-combination markers. By using this technique, we tried
to develop SNP-based identification method for the hop varieties.

Plant material

Total 19 commercially available European and American hop varieties
were used for identification in this study: Saaz, Sladek, and Premiant,
originated in the Czech Republic, Tradition, Spalter, Spalter Select, Perle,
Tettnang, Brewer’s Gold, Northern Brewer, Magnum, Herkules, German
Nugget, and Taurus, originated in Germany, and Cascade, Summit, Galena,
Super Galena, and Nugget, originated in United States of America.

Transcriptome and SNP analyses by NGS

To search the SNPs which could identify all 19 varieties, three hop
varieties were selected for transcriptome analysis. Their young leaves
were picked off the bines and immersed in ca. 50 ml of the reagent
“RNA Save” (Biological Industries Israel Beit Haemek Ltd.) to avoid RNA
degradation during storage and following RNA extraction. Immediately,
total RNA was extracted from each leaf and its quality was confirmed with
RIN determination of Agilent Bioanalyzer. Then the normalized, random-
primed cDNA library and a GS FLX sequencing ready cDNA library was
generated by the emulsion PCR. Then sequencing was performed with
Roche/454 Genome Sequencer FLX using Titanium Chemistry (NGS
analysis was carried out in Eurofin Medigenomix GmbH, Germany). After
sequencing, clustering and assembling of transcriptome data set of each
hop variety were performed. Contig and singlet data obtained in one
of the hop varieties was served as reference and compared with single-
read data of other two varieties to search SNPs. The bioinformatics
analysis was performed and SNPs among the 3 varieties were found.
Especially homozygous SNPs were focused and the SNP-rich regions
were selected.

DNA extraction

About 10 to 50 grams of hop pellets or about 1 gram of dried cones
were ground in a mortar with or without liquid nitrogen. From 10-
50 mg of the ground product, DNA was extracted by using CTAB
(Cetyltrimethyl ammonium bromide) and Chloroform:lsoamyl alcohol
24:1 (Sigma-Aldrich Co. LLC.). Resultant DNA solution was added with
isopropanol and mixed. The DNA sample was obtained after rinsing by
70 % ethanol, being dried and dissolved in 20-50 pl of TE buffer.

PCR molecular analyses

SNP-rich regions were selected and amplified. Amplification by
the polymerase chain reaction was performed with PerfectShot
Ex Tag (Loading dye

mix, Takara bio inc.) as

described in it's manual.

Temperature was cycled

to 98 °C for 10 sec, 60 °C

Case. Jestlize bude ziskdno mnoho SNPs a nalezeny jejich specifické
kombinace v kazdé odriidé chmele, bude mozna identifikace mnoha
odrlid chmele a detekce jejich pfimési pomoci téchto specifickych
kombinaci SNP marker(. Pouzitim této techniky jsme se pokusili
vyvinout identifika¢ni metodu odrlid chmele na zakladé SNP marker(i.

Rostlinny materidl

K identifikaci bylo v této studii pouzito celkem 19 komer¢né
dostupnych evropskych a americkych odriid chmele: Saaz, Sladek
a Premiant piivodem z Ceské republiky, Tradition, Spalter, Spalter
Select, Perle, Tettnang, Brewer’s Gold, Northern Brewer, Magnum,
Herkules, German Nugget a Taurus pivodem z Némecka a Cascade,
Summit, Galena, Super Galena a Nugget pdvodem z USA.

Analyza transkriptomu a SNP pomoci NGS

Byly vybrany tfi odridy pro analyzu transkriptomu, aby bylo
mozné najit SNPs pro identifikaci vsech 19 odrdd. Jejich mladé listy
byly utrzeny z révy a ponoreny v cca. 50 ml reagencie “RNA Save”
(Biological Industries Israel Beit Haemek Ltd.), aby bylo zabrdnéno
degradaci RNA béhem skladovéni a nasledné extrakci RNA. Nasledné
po extrakci celkové RNA z kazdého vzorku byla jeji kvalita ovéfena RIN
determinacy na Agilent Bioanalyzeru. Po normalizaci byla generovéna
c¢DNA knihovna pomoci emulsni PCR a ndhodnych primerd vhodna
pro GS FLX sekvenovani. Sekvenovani bylo provadéno na Roche/454
Genome Sequenceru FLX pouzitim Titanium Chemistry (NGS analyza
byla provedena firmou Eurofin Medigenomix GmbH, Némecko).
Posekvenovani,shlukovaniakompletacibylyziskanytranskriptomova
data pro kazdou odrldu. Ziskané kontigy a singlety jedné odridy
byly pouzity jako referen¢ni pro porovnani se sekvencemi dalsich
dvou odriid a vyhledani SNPs. Provedend bioinformatickd analyza
pak nalezla SNPs mezi 3 odrddami. Predevsim byla zamérena
na homozygotni SNPs a byly vybrany SNP - bohaté regiony.

DNA extrakce

Od 10 do 50 graml chmelovych granuli nebo 1 gram susenych
hlavek bylo rozdrceno v tfeci misce bez nebo s tekutym dusikem.
DNA z 10-50 mg rozdrceného produktu byla extrahovana pomoci
CTAB (Cetyltrimetyl ammonium bromid) a Chloroform:lsoamyl
alkoholu 24:1 (Sigma-Aldrich Co. LLC.). Vysledny DNA roztok byl
smichan s isopropanolem. Ziskany DNA vzorek byl poté oplachnut
70 % etanolem, vysusen a rozpustén v 20-50 pl TE pufru.

PCR molekuldrni analyzy
SNP - bohaté regiony byly vybrany a amplifikovany. Amplifikace byla
provedena pomoci polymerazové fetézové reakce a PerfectShot Ex Taq
(Loading dye mix, Takara bio inc.) dle instrukci uvedeném v manualu.
Teplotni cyklus byl nasleduijici: 98 °C po dobu 10s, 60 °C po dobu 30 s
a 72°C po dobu 60 s, opakovany 30 krat. Nukleotidové sekvence
primerd jsou uvedeny v Tabulce 1. Amplifikované PCR produkty byly
separovany elektroforézou
v 3% NuSieve  3:1
agarézovych gelech,
barveny etidium bromidem

Length of amplified a vizualizovany UV svétlem.

for 30 sec, and 72 °C for 60 Primer Nucleotide sequence/ product (bp)/

sec, repeated 30 times. The Nukleotidova sekvence Délka amplifikovaného SNPs sekvenovdni
nucleotides sequences of produktu (pb) Nejprve byly PCR produkty
the primers were shown in ~ A1_3L TAAGGTGTTGGGAGGGTTGA 651 precistény pomoci
the Table 1. Amplified PCR A1_3R CCACCAATAACAGGCTCCAC QlAquick PCR Purification
products were separated  B71_1L CAGACTTGTGGCTGTCAAAAA 729 Kitu (50) (QIAGEN GmbH)
by felectrophoresis in 3% B1_1R CTTCTCCTTCGAACCTGTCG dle pFiIolierjého manualu
Nt“,s'e‘c’je 3:1,t293r°iﬁ_d9!e'5' C11L  CGGCGTTTTTCAATTTTCAT 646 2 N"/’:"o Z'Skal?° < |f|0 Ii"
caned  with - EtidiuM 1 1R GTGATGACTCGGGCTTCAGT vzork. - LyKlycke
bromide and visualized sekvenovani bylo provedeno
by  ultraviolet  light ~Al-2_1L  GAAATCTGCTTKGAGAAACCTGG cca. 1500 pomoci BigDye terminator
illumination. A1_2_ 1R  GCAGGTATCTTTGTAGGTACATC

v1.1 cycle sequencing kitu



SNPs sequencing

At the first, PCR products were purified with QIAquick PCR
Purification Kit (50) (QIAGEN GmbH) as described in the manual
and ca. 30 pl of DNA sample was obtained. Cyclesequencing was
performed using BigDye terminator v1.1 cycle sequencing kit (Life
Technologies) according to its protocol. Purification of the template
DNA for sequencing was performed by the CENTRI-SEP spin column
(Life Technologies) according to its protocol. For DNA sequencing,
ABI PRISM 310 genetic analyzer was used according to its protocol.
Sequence data obtained from 5’ side and 3’ side were checked and
the correct base sequence was determined.

The use of SNPs for variety identification, also in mixed samples
The nucleotide sequences determined from 19 varieties were aligned
in each analysis region by using Clustal W and the SNPs were detected
and combined for identification of the hop varieties. The pellets of
one variety (variety |) and another variety (variety Il) were crushed
as described above and mixed at various ratios; 0, 5, 10, 50, and
100 %. DNA was extracted from each sample and the sequence data
of the A1 regions were obtained as described above. The overlapping
peaks at the SNP positions in each electropherogram obtained were
analyzed on ratio of the peak heights derived from each variety.

Evaluation of SNP detection by NGS method

As the results of examination by NGS method in 3 varieties, total
number of bases sequenced were 26.6 to 29.9 Mb and numbers
of contigs assembled in each variety were 42K to 45K. SNPs were
searched in these contigs by comparing among the 3 varieties. As a
result, 10.4K to 19.3K SNPs were obtained as shown in Table 2. These
results of bases and SNPs were almost compatible with the expected
results, 13.5-30 Mb and 13.5K-30K respectively. Then, more than ten
thousands SNPs in each variety were obtained and 4 SNP-rich regions,
A1, B1, C1 and A1-2, were obtained. By using the primers for each
region (Table 1), four regions were amplified for further confirmation
as the identification markers. Size of the amplified products and the
number of SNPs in each region were shown in the Table 3.

Analysed regions/ No. of SNPs*/ Size (bp)/
Analyzované regiony Pocet SNPs* Velikost (pb)
Al 24 651
B1 14 729
C1 44 646
A1-2 88 ca 1500

*including indel (insertion/deletion) sequence
* véetné indel (inzerce/delece) sekvence

Characterization of SNP-rich regions

In every SNP-rich regions, consensus sequence and SNP positions
were detected by alignment analysis. Nucleotide polymorphism
differences in each variety were evaluated in SNPs positions of all
regions as shown as example on Figure 1. Within 19 studied hop
varieties, 24 SNPs were found in A1 region and 14 SNPs were found in
B1 region. Each variety has specific combination of SNPs as markers,
when 11 and 9 DNA types were identified among 19 varieties,
respectively (Table 4 and 5). Indel, which means an insertion or
a deletion, was found in C1 region. Nucleotides of SNP positions
including indel were shown in Table 6. 44 SNPs were found in this
region and 6 DNA types were identified among 19 varieties. It was
revealed that two varieties, Cascade and Super Galena, had 2 DNA
types respectively (Table 6). Additionally, A1-2 region was searched
because there was no difference in the combination of SNPs in A1,
B1, and C1 regions between Perle and Northern Brewer, Premiant
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(Life Technologies) podle pfilozeného protokolu. Precisténi templatové
DNA pro sekvenovani bylo provedeno pomoci CENTRI-SEP spin column
(Life Technologies) podle protokolu. ABI PRISM 310 geneticky analyzer
byl pouzit pro DNA sekvenovani dle uvedeného protokolu. Ziskand Uplna
sekvencni data z 5'a 3'konce byly pfedem zkontrolovany a upraveny.

Pouziti SNPs pro identifikaci odriid, téZ ve smésnych vzorcich
Ziskané nukleotidové sekvence 19 odrld byly spojeny v kazdém
analyzovaném regionu pomoci Clustal W a detekované SNPs byly
v kombinaci pouzity pro identifikaci chmelovych odrdd. Granule
jedné odridy (odrdda 1) a dalsi odrldy (odrida Il) byly rozdrceny
jak je uvedeno vyse, a smichany v raznych pomérech: 0, 5, 10, 50
a 100 %. Z kazdého vzorku se extrahovala DNA a pomoci analyzy
uvedené vyse byla ziskdna sekvencni data A1 regionu. Pomér vysky
prekryvajicich se vrcholll v ziskanych SNP elektroforeogramech byl
analyzovan pro kazdou odr(du a vzorek.

Hodnoceni detekce SNP pomoci NGS metody

Vysledkem pouziti NGS metody u 3 odrtd chmele byl celkovy pocet
26,6 az 29,9 Mb ziskanych sekvenovanych bazi, pficemz pocet
kompletovanych kontigl osciloval mezi 42K az 45K pro jednotlivé
odrldy. SNPs byly hledany v téchto kontizich srovndnim dat mezi
témito 3 odrddami. Vysledkem bylo 10,4 K az 19,3 K ziskanych SNPs,
jak je ziejmé v Tabulce 2. Tyto vysledky byly ve shodé s ocekdvanymi
vysledky 1,5 - 30 Mb bazi a 13,5 K - 30 K SNPs. Déle se ziskalo vice nez
deset tisic SNPs pro kazdou odriidu a 4 SNP - bohaté regiony: A1, B1,
C1aA1-2.Viechny 4 regiony byly amplifikovany, pouzitim primerd pro
kazdy region (Tabulka 1) a pro dalsi vyuziti jako identifika¢ni markery.
Velikost amplifikovanych produktli a pocet SNPs v kazdém region je
uveden v Tabulce 3.

Varieties/ Total Number of/Total Number of
Varieties Bases/Bases Contigs/Contigs SNPs/SNPs
A 29918028 43638 10472
B 28215799 42395 14408
C 26612919 45432 19330

Charakterizace SNP-bohatych regionii

Konsensus sekvence a SNP pozice byly detekovény v kazdém SNP-
bohatém regionu pomoci srovnavaci analyzy. Nukleotidové polymorfni
rozdily v SNP pozicich vech regionl byly hodnoceny v kazdé odrudé,
jak je ukazano jako priklad na Obr. 1. Celkem 24 SNPs bylo nalezeno v A1
regionu a 14 SNPs v B1 regionu mezi 19 studovanymi odrtidami chmele.
Kazda odrida méla specifickou kombinaci SNPs marker(, pficemz bylo
identifikovano 11 a 9 DNA typd mezi 19 odrddami (Tabulka 4 a 5).
Indel, coz znamend inzerci nebo deleci v sekvenci, byl nalezen v C1
regionu. Nukleotidové SNP pozice, véetné indelu, ukazuje Tabulka 6.
44 SNPs bylo nalezeno v tomto regionu a 6 DNA typu identifikovano
mezi 19 odrddami. Dvé odrldy, Cascade a Super Galena, mély 2 DNA
typy (Tabulka 6). Protoze nebyly nalezeny rozdily v kombinacich SNPs
v A1,B1aC1 regionu mezi odridami Perle a Northern Brewer, Premiant
a Summit, pokracovalo se v analyze A1-2. Nukleotidové SNP pozice
ve fragmentech A1-2-L (sekvenovano z 5’ primeru) a A1-2-R (sekvenovéno
z 3" primeru) jsou ukdzany v Tabulkdch 7 a 8, kdyz 21 a 67 SNPs bylo
nalezeno mezi odridami Perle a Northern Brewer, a 22 SNPs mezi
odrlidami Premiant and Summit. Podafilo se tak Uspésné identifikovat jak
odrlidy Perle a Northern Brewer, tak Premiant a Summit.

Identifikace 19 odriid a smési odriid pomoci SNPs

Vsech 19 chmelovych odrid je Uspésné identifikovdno kombinaci
rozdilnych DNA typG ve 4 SNP - bohatych regionech. Souhrnné
vysledky jsou uvedeny v Tabulce 9. ProtoZze je dllezité odhalit



and Summit. Nucleotides of SNP positions in the fragments of A1-
2-L (sequenced from 5’ primer) and A1-2-R (sequenced from 3’
primer) were shown in Table 7 and 8, when 21 and 67 SNPs were
found between Perle and Northern Brewer, and 22 SNPs were found
between Premiant and Summit. Perle and Northern Brewer as well as
Premiant and Summit were successfully identified.

Identification of 19 varieties and variety mixture by SNPs

Total 19 varieties are successfully identified by a combination of
these DNA types that have differences in the 4 SNP-rich regions.
The summary results were shown in Table 9. Since it is important to
detect contamination by other variety, we tried to develop a method
for detecting contamination by SNPs. Example electropherogram,
containing the SNP position 199 of A1 region, was shown in Figure
2. Peaks in the electropherogram represent fluorescence intensity
of 4 bases in each DNA positions. In terms of the SNP position 199,
variety | has T in the position and variety Il has C in the same position.
Corresponding to each bases, variety | has a red peak, and variety Il
has a blue peak in this SNP position. In case of mixing of varieties at
50 %, overlap of 2 peaks of T and C, that are shown in red and blue,
respectively, was observed in the place. It means contamination.
The right part of figure shows peaks in same region when variety I
was mixed at 5 % and 10 %. Blue peaks in this position derived from
variety Il were detected corresponding to the mixing ratio of variety
II. Therefore, contamination at even 5% level in this combination of
varieties was suggested to be detectable.

SNPs

Variety 1 GAWGATGGTAAAATTKTGGA Al Region
Variety 2 GAAGACGGTAAAATTTTGGA | saruu Autusr s furuen s o 1o
Variety 3 GAWGATGGTAAAATTKTGGA | i ousenso omroure socr smvom avarios 10
Variety 4 GAWGATGGTAAAATTKTGGA | fo revee mrensen ovsrar ssmon ersorne. e
Variety 5 GAWGATGGTAAAAT TKT GG A | o e e o o oo o
Variety 6 GAAGACGGTAAAATTTTGGA | e rerosmr cusuars et saroar v s
Variety 7 GAAGACGGTAAAATTTTGGA
Variety 8 GAAGATGGTAAAATTKTGGA

R:AorG M:AorC

Y:CorT S:GorC

K:AorC W:AorT

<Code of degenerate base>

kontaminace jinou odridou, pokusili jsme se vyvinout detekéni
metodu kontaminaci pomoci SNPs. Priklad elektroforeogramu,
obsahujici SNP pozici 199 A1 regionu, je na Obr. 2. Vrcholy
v elektroforeogramu reprezentuji intenzitu fluorescence 4 bazi
v kazdé DNA pozici. Pokud jde o SNP pozici 199, odrida | ma v této
pozici T (thymin) a odrida Il mé v té samé pozici C (cytosin). Témto
bazim odpovida cerveny vrchol pro odrddu | a modry vrchol pro
odrddu Il v této SNP pozici. V pfipadé 50 % smési odrlid se oba dva
vrcholy T a C prekryvaji, jak je vidét u modré a cervené v této pozici
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Table 7: SNPs in A1-2 region in the 2 varieties, Perle and Northern Brewer

Tabulka 7: SNPs v A1-2 regionu u 2 odriid, Perle a Northern Brewer

SNPs in the A1-2-L region

Table 8: SNPs of the 2 varieties , Premiant and Summit, in
A1-2-Rregion
Tabulka 8: SNPs 2 odriid, Premiant a Summit, v A1-2-R

NP Position R
v 34 | 101118124 | 164 | 168|171 | 186|187 (188|189 | 190 | 191 | 192|193 | 194 | 392 | 398 | 399 | 459 | 502 | Type reg,onu
arieties
Perle A T <] T T T T - - - - - - - - - c (<) - T G a SNP
Northern Brewer G| A|lAfC]C|C | A |T|T cl|T T|lc|T|T c|T T|T|C]|C B Verleth ositionf 8 19 20 40 41 46 57 64 67 75 | 120
arleties
SNPs in the A1-2-R region Premiant T A T T T A G T [+ [+
NP Position Summit G (9 G A A (9 (9 C A A (9
1 2 3 5 8 9 10 |11 |12 (13| 14 |15 | 16 | 17 | 20 [ 21 | 25 | 26 | 27 | 28 | 28 | 30 | 31
Varieties SN
Perle Alg|T|c|T|e|c|T|T|T|e|c|clc|T|T|T|e|T|Cc|a]|A]|e Varietion osition 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130 | 131 | Type
NorthernBrewer | G |[C |A| G [A|lA|G|c|c|c|Ale|e|[T[clalc[T|a[T[A[T[A ant - = = = = = = = Y
NP Position Summit Alcla AlclalJclalJclals
33 | 35|36 (37|38 |41 |42 |43 |44 (46 |47 |48 | 50 | 51 |56 | 57 | 58 | 59 (63 | 65 |68 | 72 ( 78
Varieties
Perle T <] A <] A T <] c A [<] (<] A A <] ] <] T A T T T T T
Northern Brewer [ A T Al C G c G T T A T T A c c - c c C
NP Position
79 | 84 | 86 88 | 90 | 92 | 118|153 | 154 [ 191|205 | 206 | 226 | 228 | 233 | 254 | 289 | 315 | 350 | 392 | 405 | Type P
Varieties Zaver
Perle G| T[T T T T|IT|A|JA[G|C|G|G|A|T A|[T|[C|T|A]|T a
Northern Brewer A [ [ c c c A T T A T A A G [ G A A G G G B

Table 9: Successful identification of 19 varieties
Tabulka 9: Uspésnd identifikace 19 odriid

. Diplotype
PP Variety/
(0] Plvod a
rigin/Pavo Odriida Al Bl C1 Al A1+B1+C1+
(A1-2)
) Saaz 1 a i A
CazdnResuleler P 2 b i B
Ceska republika .
Premiant 2 C i Y C
Tradition 3 d ii D
Spalter 4 e i E
Spalter
Select 2 j ! F
Perle 2 d i o G
Tettnang g i H
Germany/ Brel\(/jver’s 7 ¢ i I
Némecko Eo .
orthern
Brewer 2 ! B .
Magnum iii K
Herkules d ii
German
Nugget 9 ¢ i M
Taurus 8 d i
iv 01
Cascade 2 d
\ 02
Summit 2 C i S S
USA Galena 2 h i Pl
i P2
Super i Q1
Galena 99| G Vi Q2
Nugget 10 c i R
Conclusion

A lot of SNPs were detected by the transcriptome analysis using NGS.
Nineteen hop varieties could be identified by using 4 SNP-rich DNA
regions. It was suggested that the mixture of other variety at even
5% level could be detected in SNP positions. V this method utilizes
DNA sequence itself, it could be an accurate and reproducible tool
for the identification of hop varieties. Development of quantitative
determination method of variety mixture ratio will be a future work
by using quantitative real-time PCR etc.

These results were partially presented at the World Brewing Congress
2012 in Portland, USA.
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Transkriptomovou analyzou pomociNGS bylodetekovéano

mnoho SNPs. Devatenact odrlid chmele mohlo byt
identifikovano pomoci 4 SNP-bohatych DNA regiond. Bylo navrzeno,
Ze 5% uroven kontaminace odridy jinou mize byt detekovatelnd
SNP pozici. Protoze tato metoda vyuzivd DNA sekvenci, jednd se
o presny a reprodukovatelny nastroj pro identifikaci odrdd chmele.
Do budoucna planujeme vyvoj metody kvantitativni determinace
poméru smési odrid pomoci kvantitativni PCR v redlném ¢ase, atd.

Tyto vysledky byly ¢aste¢né prezentovény na Svétovém pivovarském
kongresu 2012 v Portlandu, USA.
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Summary

The breeding of the Saaz Late variety, which was registered in 2010,
had been aimed at achieving higher yields at the level of at least
two tons per hectare while maintaining the brewing quality of Saaz.
Genetically, Saaz Late belongs to the group of European aroma
varieties. Its content and composition of alpha and beta acids as well
as its composition of hop oils are very similar to Saaz. These parameters
meet the requirements of the EU’s Protected Geographical Indication
label awarded to “Ceské pivo” (“Czech beer”). In 2013, the Research
Institute of Brewing and Malting in Prague will add Saaz Late to the list
of hop varieties recommended for producing “Ceské pivo”.

Key words

hops (Humulus lupulus L.), hop breeding, alpha acids, hop oils, genome,
DNA, brewing tests

Introduction

Over the last decade, there have been many new trends in the area of
hop breeding. As early as the 1980s, the breeding of dwarf varieties
suitable for low-trellis cultivation started in England. A great advantage
of this production system is a considerable reduction of costs related
to the building of trellises in hop fields and labor costs incurred during
the spring season. Hop varieties such as First Gold, Herold, Pioneer and
Pilgrim now serve as initial genetic materials used to breed this type of
hops elsewhere in the world (e.g. USA, Czech Republic and Germany).

Another group of hop varieties, which are very popular today, is
referred to as “flavor hops”. These hop varieties have an attractive,
specific aroma, which can be fully utilized in beer when the so-called
“dry hopping” method is applied. Such beer has a unique hoppy
aroma thanks to the sensory impact of substances that normally
vanish from the boiling wort in the course of hopping. Dry hopping
is a method frequently used in small craft breweries and brewpubs.
However, large industrial breweries are also beginning to employ
this technology to produce special beers. “Flavor hops” include hop
varieties such as Kazbek from the Czech Republic, Citra, Amarillo
and Simcoe from the United States, Polaris, Hallertau Blanc and
Mandarina Bavaria from Germany and Galaxy from Australia. High
demand for aroma hops has been stimulated by an unprecedented
boom of craft breweries, spreading from the United States to Europe.

Another objective of hop breeders was to improve the qualities
of traditional hop varieties which had proved successful in beer
brewing. Improvement means a higher resistance to pests and
diseases, higher yields, a stable production of alpha acids, etc.
Varieties resistant to fungal diseases and quarantine pathogens
need far less extensive chemical protection. In addition to economic
benefits, the quality of production is improved thanks to a reduced
risk of pesticide residues. This was the framework of breeding the
new Czech Saaz Late variety with a 50% share of Saaz in its genetic
makeup. Thanks to its hybrid origin, it provides substantially higher
and more stable yields, addressing the possibly greatest weakness
of its mother variety — low yields ranging between 1.0 and 1.5 t/ha.

Souhrn

Odrida Saaz Late, registrovana v roce 2010, byla Slechténa se
zamérem vyssiho vynosu na Urovni min. 2 t/ha pfi zachovani
pivovarské kvality Zateckého poloraného ¢ervenadku. Geneticky
nalezi do skupiny evropskych aromatickych odrdd. Obsah i slozeni
alfa a beta kyselin je velmi blizké Zateckého poloraného ¢ervenaku
stejné jako slozeni chmelovych silic. Témito parametry vyhovuje
pozadavkdm evropského chranéného zemépisného oznaceni,Ceské
pivo”. Vyzkumny Ustav pivovarsky a sladaisky v Praze zafadi odrddu
Saaz Late v roce 2013 do seznamu odrdd chmele doporucenych pro
vyrobu,Ceského piva“.

Kli¢ova slova

chmel (Humulus lupulus L.), slechténi chmele, alfa kyseliny, chmelové
silice, genom, DNA, pivovarské testy

Uvod

Ve slechténi chmele Ize v uplynulém desetileti zaznamenat fadu
novych trendd. Slechténi zakrslych odriid vhodnych k péstovani
v nizkych konstrukcich bylo zapocato v Anglii jiz v 80. letech
minulého stoleti. Velkou vyhodou tohoto péstitelského systému je
podstatné snizeni nakladd na vystavbu chmelnicové konstrukce a na
pracovni silu v jarnim obdobi. Odrlidy jako napt. First Gold, Herold,
Pioneer ¢i Pilgrim slouzi nyni jako prvotni geneticky materidl pro
$lechténi tohoto typu chmeld i jinde ve svété (USA, Ceska republika,
Némecko).

Dalsi, v soucasné dobé velmi popularni skupinu odrid chmele,
tvoii tzv. ,flavour hops”. Jedna se o odrlidy s atraktivnim, senzoricky
specifickym aroma, které se v plné mifte uplatiiuje i v pivu diky
tomu, Ze se pouzivaji k tzv. ,chmeleni za studena” Takto chmelena
piva ziskavaji zcela jedine¢nou chmelovou vini diky tomu, zZe
se senzoricky uplatnuji latky, které pfi bézném chmelovaru
bez uzitku unikaji z vrouci mladiny. Chmeleni za studena je doménou
predevsim malych a restauracnich pivovarQ, ale i prdmyslové
pivovary jiz zacinaji tuto technologii pouzivat pfi vyrobé specialnich
piv. Z ceskych chmelll se do této kategorie fadi odrlida Kazbek,
ze zahrani¢nich pak americké odrady Citra, Amarillo, Simcoe,
némecké odrlidy Polaris, Hallertau Blanc, Mandarina Bavaria nebo
australska odriida Galaxy a dalsi. Nebyvaly boom popularity malych
pivovarl (tzv. craft breweries), ktery se do Evropy dostal z USA, vyvolal
velkou poptavku zejména po aromatickych chmelech.

Zlepseni vlastnosti tradi¢nich, v pivovarnictvi osvédcenych, odrid
je dalsim cilem slechtiteld chmele. Zlepsenim je minéna napfiklad
zvysena odolnost vici napadeni skidci a chorobami, vyssi vynos,
stabilni produkce alfa kyselin aj. Odrady odolné k houbovym
chorobdm a karantennim patogendm vyzaduji podstatné mensi
rozsah chemické ochrany, coz kromé ekonomickych piinosu,
vyznamné zvysuje kvalitu produkce z hlediska rizika vyskytu rezidui
pesticidl. Do tohoto ramce spada i vyslechténi nové ceské odridy
Saaz Late, v jejiz genetické vybavé ma pfiblizné 50 % podil Zatecky
polorany ¢&ervendk (ZPC). Diky hybridnimu plivodu ma podstatné



This article discusses agronomical, genetic and chemotaxonomic
characteristics of the Saaz Late variety and presents results of aging
and brewing pilot tests.

Origin and characteristics of the hop variety

The Saaz Late variety originates from the descendents of the first filial
(F1) generation resulting from a parental combination of breeding
materials with a high share of Saaz. Hybridization was performed
in 1983. Prior to its registration in 2010, the hop variety underwent
testing for 27 years. Legal protection was provided in 2011.

Genetic characteristics

DNA was isolated from young leaves of Czech and foreign hop
varieties according to Patzak. The SSR method and STS and EST-SSR
marker systems were used for molecular analyses. A typical PCR
reaction took place under the following amplification conditions: 2
minutes at 94°C, 35 cycles (30 seconds at 94 °C; 60 seconds at 54 °C,
90 seconds at 72 °C); 10 minutes at 72°C. PCR was performed in a
TGradient thermocycler. Amplified products were differentiated by
using vertical electrophoresis in a 5% denaturing polyacrylamide
gel and were visualized by silver staining. The presence or absence
of the products in the individual samples was recorded on the basis
of molecular sizes according to a 20-bp DNA marker. The results of
amplified polymorphism were used to determine the individual hop
varieties and to perform a hierarchical cluster analysis. This statistical
analysis was based on the Jaccard similarity coefficient, using
clustering with the unweighted pair group method with arithmetic
mean (UPGMA) in DARwin v. 5.0.155. The resulting dendrogram was
visualized by the Geneious Pro 4.8.2 program.

Chemotaxonomy of the hop variety

Typical contents and compositions of alpha and beta acids,
prenylflavonoids and hop oils of the Saaz Late variety were
determined over several years by analyzing hop cones originating
from experiments at the Hop Research Institute, trials in the Central
Institute for Supervising and Testing in Agriculture and hop fields
at Steknik and Nesuchyné. The content and composition of hop
resins were determined by using the EBC 7.5 and EBC 7.7. methods.
The HPLC method (EBC 7.7) was applied to determine the content
and composition of alpha acids, beta acids, xanthohumol and
desmethylxanthohumol (DMX). A distillation method was used to
isolate hop oils. The content of hop oils was determined as a weight
share that volatilizes with water vapor from 100 g of hops during 90
minute boiling. The composition of oils was analyzed by using gas
chromatography at a DB 5.30 m x 0.25 mm x 0.50 um column with
a temperature program ranging between 60 °C and 250 °C. The
hop storage index (HSI) was measured with a UV-VIS Stimabzu 1601
spectrophotometer. The total content of polyphenols was determined
spectophotometrically from a hot water infusion according to the
modified EBC 9.11 method.

Aging tests

Long-lasting aging tests used both hop pellets (T90) from the 2009
and 2011 harvests and whole hops from the 2012 harvest in the
period from September to December after pelletization in the hop
processing plant of Chmelafstvi, cooperative Zatec. Whole hops
originated from samples taken during the harvest at the Research
Farm of the Hop Research Institute at Steknik. Pellet samples having
a weight of 150 grams were packed into multiple-layer aluminum
foil, vacuum-packed and stored at two different temperatures (+2 °C
and 20 °C). Another experimental alternative was having unpacked
pellets stored in bulk in the dark at a temperature of 20 °C. This was
a simulation of conditions in which the opened package of hop
pellets is under external influence for a longer period of time. The
aging of whole hops was tested at room temperature with air access
and in the dark. The test duration was twelve months. At certain
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vyssi a stabilnéjsi vynos, ¢imz se vyresila patrné nejslabsi vlastnost
matefské odrady - nizky vynos v rozmezi 1,0 az 1,5 t/ha.

Predlozeny  clanek  obsahuje  agronomickou,  genetickou
i chemotaxonomickou charakteristiku odrldy Saaz Late. Dale
prezentuje vysledky testdl starnuti a pivovarskych zkousek
realizovanych v poloprovoznim méritku.

Piivod a charakteristika odriidy

Odrida Saaz Late byla ziskdna z potomstva F1 generace
po rodi¢ovské kombinaci rozpracovaného slechtitelského materidlu
s vysokym podilem Zateckého poloraného ¢ervenaku. Kfizeni bylo
provedeno v roce 1983. Odrlida byla, do doby registrace v roce 2010,
testovana 27 let. Pravni ochrana byla udélena v roce 2011.

Genetickd charakteristika

DNA bylaizolovédna zmladych listl ¢eskych a svétovych odriid chmele
podle Patzaka. Pro molekularni analyzy byly pouzity SSR metoda,
STS a EST-SSR markerovaci systémy. Typickd PCR reakce probihala
za nasledujicich amplifikacnich podminek: 2 min pfi 94 °C, 35 cykld
(30 s pii 94 °C; 60 s pfi 54 °C, 90 s pfi 72 °C); 10 min pfi 72 °C. PCR
byla provéddéna v TGradient termocykleru. Amplifikované produkty
byly rozlideny vertikaIni elektroforézou v 5 % denatura¢nim
polyakrylamidovém gelu a vizualizovany barvenim stiibrem.
U produktl byla zaznamenana jejich presence nebo absence
vjednotlivych vzorcich nazakladé molekuldrnich velikosti podle 20 bp
DNA Markeru. Ziskané vysledky amplifikovaného polymorfismu byly
vyuzity pro determinaci jednotlivych odrlid chmele a hierarchickou
klusterovou analyzu. Tato statistickd analyza vychazela z Jaccardova
podobnostniho koeficientu metodou blizkého spojovani nevazenych
pard skupin aritmetickych prdimérd v programu DARwin v. 5.0.155.
Vysledny dendrogram byl vizualizovdn pomoci programu Geneious
Pro 4.8.2.

Chemotaxonomie odriidy

Typické obsahy a slozeni alfa a beta kyselin, prenylflavonoid
a chmelovych silic odridy Saaz Late byly stanoveny v priibéhu
nékolika ro¢nikd analyzou hlavek pochazejicich z rajonizacnich
pokusti CHI, odrddovych pokusti UKZUZ a produkénich chmelnic
ve Stekniku a Nesuchyni. Obsah a sloZeni chmelovych pryskyfic
byly stanoveny metodami EBC 7.5 a EBC 7.7. HPLC metodou EBC 7.7
byly ur¢eny obsah a slozeni alfa kyselin, beta kyselin, xanthohumolu
a desmethylxanthohumolu (DMX). Izolace chmelovych silic se
provadéla destilacni metodou. Obsah silic byl stanoven jako
hmotnostni podil vytékany s vodni parou v prdbéhu 90 minutového
varu ze 100 g chmele. Analyza slozeni silic byla provedena plynovou
chromatografii na koloné DB 5,30 m x 0,25 mm x 0,50 um s teplotnim
programem v rozsahu 60 °C az 250 °C. Index skladovani chmele, HSI, byl
byl méren na UV-VIS spektrofotometru Stimapzu 1601. Obsah celkovych
polyfenoll byl stanoven spektrofotometricky z horkovodniho vyluhu
chmele podle modifikované metody EBC9.11.

Testy stdrnuti

Dlouhodobé testy starnuti byly zalozeny s granulovanym i hldvkovym
chmelem ze sklizni 2009, 2011 (granule T90) a 2012 (hlavky) v mésicich
zali az prosinec po provedeni granulace ve zpracovatelském zdvodu
Chmelafstvi Zatec. Hlavkovy chmel pochazel ze vzork(i odebranych
pfi sklizni na U¢elovém hospodafstvi CHI ve Stekniku. Vzorky granuli
v _hmotnosti 150 gramud byly zabaleny do vicevrstvé hlinikové
félie, vakuovany a ulozeny pfi dvou teplotach +2 °C a 20 °C. Dalsi
experimentalni variantou byly nebalené granule volné ulozené
v temnu pfi teploté 20 °C. Je to simulace podminek, kdy oteviené
baleni granulovaného chmele je po delsi dobu ponechano pusobeni
vnéjsich vlivh. Starnuti hldvkového chmele bylo testovano pfi pokojové
teploté za pristupu vzduchu a ve tmé. Testy probihaly po dobu 12
mésicd od zalozeni. V ¢asovych intervalech (cca 2 mésice) byly chmele



time intervals (approx. two months), the content of alpha acids, beta
acids and xanthohumol was analyzed. A sufficient number of packed
samples were available so that a new intact sample could be used for
every sampling occasion.

Brewing tests

Brewing tests with hop products of the Saaz Late variety have been
carriedoutoverthelastfewyearsatseverallevelsin pilotand operational
modes. Whole hops and hop pellets were used for the tests. Results
of pilot tests with T90 pellets, performed at the Research Institute of
Brewing and Malting in the period from 2010 to 2012, are presented as
an example of the brewing tests. A benchmark brew was hopped with
Saaz pellets. The mashing of full-malt batches of 12-degree pale lager
was performed by using the two-mash decoction method. Hopping
consisted of three doses, 30 % of hops at the beginning, 50 % after 30
minutes and 20 % 15 minutes before the end of hop boiling. Duration
of hop boiling was always 90 minutes. The hopped wort was cooled
down to a pitching temperature of 10°C and aerated to a dissolved
oxygen content of 8 £ 0.5 mg/l. The primary fermentation took place
in cylindrical-conical tanks. The hopped wort was pitched with 220
g/hl of pressed seed yeast of strain no. 95 from a collection of the
Research Institute of Brewing and Malting. The maximum temperature
of primary fermentation was set at 12°C - 0.1°C. Young beers were
placed in lagering tanks. The temperature in storage cellars was 1-2°C.
Lagering time was about 40 days. Beers were filtered with a plate filter.
Carbon dioxide was used for all beer handling during filtration and
bottling. Bottled beer was pasteurized to the level of approx. 20 PU.
Beers were stored at room temperature with light access. Analyses of
hops, malt, hopped wort and beer were performed in line with EBC
Analytics and Brewing and Malting Analytics. Antioxidant (antiradical)
activities of hopped worts and beers were determined by using DPPH.
The HPLC method of the Research Institute of Brewing and Malting
was applied to determine prenylflavonoids and isoflavonoids. The
GC/MS method of the Research Institute of Brewing and Malting was
used to determine hop oils in beer. A sensory analysis of fresh beer and
beer after three months of storage was performed by a nine-member
beer-tasting commission of the Research Institute of Brewing and
Malting, which used a descriptive method, a comprehensive method
for determining the profile of aftertaste and nature of bitterness
according to the principles of the Research Institute of Brewing and
Malting and the triangle difference test according to EBC Analytics.

Agronomical characteristics

The plant has a massive size and an irregular cylindrical shape. Because
of its massive habit, it must be planted at a spacing of 300x 114 cm.The
plant has a violet-colored bine with a thickness of 9 x13 mm. Hop cones
are moderately egg-shaped, and their distribution on stems is very
thick (Figure 1). Saaz Late is a semi-late variety with a vegetation period
ranging from 128 to 135 days. Its resistance to Pseudoperonospora
humuli is intermediate and its resistance to Sphaerotheca humuli high
to tolerant. Pickability of the Saaz Late variety is rather poor. When
being harvested by machine, it is necessary to activate hop cone
separation on the hop-picker. The variety provides yields ranging
between 2.0 and 2.5 tons of dry hops per hectare.

Genetic characteristics

Molecular genetic methods were used for a genetic analysis of the Saaz
Late variety and of an additional 11 Czech and 73 foreign hop varieties.
The resulting dendrogram (Figure 2) corresponded to the genealogic,
geobotanical and analytical characteristics of the individual varieties.
The distribution of varieties in the dendrogram mainly reflected the
introduction of wild American genotypes into the embryonic plasma
of European hops. Saaz and the American Columbus variety were the
most genetically distant varieties. Most evident was the impact of two
basic breeding varieties from the past - Brewers Gold with a genotype
of wild American hops, and its daughter, the Northern Brewer, with a
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analyzovény na obsah alfa kyselin, beta kyselin a xanthohumolu.
Balené vzorky byly pfipraveny v takovém poctu, aby pii kazdém
vzorkovacim terminu byl pouzit novy, neporuseny vzorek.

Pivovarské testy

Pivovarské testy s chmelovymi vyrobky odriidy Saaz Late probéhly
v uplynulych letech na nékolika urovnich ve ctvrtprovoznim az
provoznim méfitku s pouzitim hlavkového a granulovaného chmele.
Jako priklad pivovarského testovani jsou prezentovany vysledky
poloprovoznich zkousek provedenych ve VUPS ve formé granuli T90
v letech 2010 az 2012. Srovnavaci varianta byla chmelena peletami
Zateckého &ervendku. Rmutovani plnosladovych vérek 12 % svétlého
lezdku bylo provedeno dekokénim dvourmutovym postupem.
Chmeleni bylo ve tfech davkach, 30 % na zacatku, 50 % po 30 minutach
a 20 % chmele 15 minut pfed koncem chmelovaru. Chmelovar trval
vzdy 90 minut. Mladina byla ochlazena na zékvasnou teplotu 10 °C
a provzdusnéna na obsah rozpusténého kysliku 8 + 0,5 mg/I. Hlavni
kvaseni probéhlo v cylindrokénickych tancich. Mladina byla zakvasena
davkou 220 g/hl lisovanych nasadnich kvasnic kmene ¢. 95 sbirky
VUPS. Maximalni teplota hlavniho kvaseni byla nastavena na 12 °C -
0,1°C.Mlad4 piva byla sudovéna do lezackych tankd. Teplota vlezackém
sklepé se pohybovala v rozmezi 1-2 °C. Doba lezeni byla cca 40 dni.
Piva byla filtrovdna deskovym filtrem. Pii veskerych manipulacich
s pivem béhem filtrace a staceni byl pouzivan oxid uhlicity. Pivo
stocené do lahvi bylo pasterovano na uroven cca 20 PU. Piva byla
skladovéana pfi pokojové teploté za pfistupu svétla. Analyzy chmele,
sladin, mladin a piv byly provedeny podle Analytiky EBC a Pivovarsko-
sladarské analytiky. Antioxidac¢ni (antiradikalovd) aktivita mladin
a piv byla stanovena pomoci DPPH. Prenylflavonoidy a isoflavonoidy
byly stanoveny HPLC metodou VUPS. Silice v pivu byly stanoveny
GC/MS metodou VUPS. Senzorickd analyza cerstvého piva a piva
po 3 mésicich skladovani byla provedena deviti¢lennou degustacni
komisi VUPS deskriptivni metodou, komplexni metodou stanoveni
profilu doznivéani a charakteru horkosti podle postupl vypracovanych
na VUPS a trojuhelnikovym testem odli$nosti podle Analytiky EBC.

Agronomické vlastnosti

Rostlina ma velmi mohutny vzrist nepravidelného valcovitého tvaru.
Vzhledem k mohutnému habitu je nutné provadét vysadbu v min.
sponu 300 x 114 cm. Barva révy je fialova, o sile 9 x13 mm. Chmelové
hlavky jsou stfedné vejcité, na pazochu velmi husté nasazené (obr. 1).
Saaz Late je polopozdni odrida s vegetacni dobou v rozmezi 128-135
dni. Odolnost k peronospore chmelové je stiedni, k padli chmelovému
je vysoka az tolerantni. Cesatelnost odriidy Saaz Late patfi k tém
horsim. PFi strojové sklizni je proto nezbytné na cesacim stroji sefidit
separaci hladvek. Vynos odrady je 2,0 az 2,5 t suseného chmele/ha.




genotype of European hops. As to the hybrids of Northern Brewer, the
results depended on how much embryonic plasma of European aroma
hops (Saaz group and Fuggle) or American high-content hops (English
violet subgroup) was represented (Figure 2). In the hybrids of Brewers
Gold, it was not possible to considerably shift their American origin
towards the European origin (German violet subgroup). American
breeders were able to achieve that in aroma hop varieties with Fuggle
and Hallertau origin (green and blue subgroup). The Saaz Late variety
genetically belongs to the group of European aroma varieties of the
Saaz group, which is substantially represented in its origin (Figure 2). It
was possible to differentiate all Czech varieties from each other safely
and surely based on molecular genetic DNA barcode markers (Table
1). These modern analyses are commonly used to control the genetic
purity of planting stock in the multiplication process and to determine
authenticity of dried whole hops.
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Genetickd charakteristika

Molekuldrné genetické metody byly vyuZity pro genetickou analyzu
odriidy Saaz Late spole¢né s dalSimi 11 ceskymi a 73 odrddami
svétového sortimentu chmele. Ziskany dendrogram (obr. 2) odpovidal
genealogickym, geobotanickym a analytickym charakteristikdm
jednotlivych odrdd. Rozmisténi odrid v dendrogramu odrdzelo
predevsim introdukci divokych americkych genotypll do zarode¢né
plasmy evropskych chmeld, kdyz geneticky nejvzdalenéjsi byly odriidy
ZPC a americké odriidy Columbus (CTZ). Nejvice se tu pak projevil
vliv dvou zakladnich $lechtitelskych odrdd minulosti, a to Brewers
Goldu, s genotypem divokého amerického chmele, a jeji dcery, odrlidy
Northern Brewer, s genotypem evropského chmele. U kfizenc(i odridy
Northern Brewer pak zalezelo na tom, jak mnoho zarodecné plasmy
evropskych aromatickych chmelli (skupina ZPC a Fuggle) nebo
americkych vysokoobsaznych chmelll (anglickd fialovd podskupina)
v nich bylo zastoupeno (obr. 2). U kfizenct odr(idy Brewers Gold nebylo
mozné vyrazné zménit jejich americky ptvod k evropskému (némecka
fialovd podskupina). Toto se podafilo americkym Slechtitelim
u aromatickych odrdid chmele s plivodem odrld Fuggle a Hallertau
(zelend a modréd skupina). Odr(ida Saaz Late geneticky patfi do skupiny
evropskych aromatickych odrdd skupiny Zateckého ¢ervenaku, ktery
je vyrazné zastoupen v jejim puvodu. (obr. 2). Pomoci molekularné
genetickych marker(i DNA ¢arového kédu se podafilo vsechny ceské
odridy od sebe bezpecné a presné odlisit (tabulka 1). Tyto moderni
analyzy jsou standardné pouzivany ke kontrole genetické cistoty sadby
v mnozitelském procesu a k urceni autenticity susenych hlavkovych
chmeld.

Chemotaxonomie odriidy

Chemotaxomomickéd charakteristika odridy Saaz Late, zaloZend
na analyze chmelovych pryskyfic, silic a polyfenoli je uvedena
v tabulce 2. Pro srovnani jsou v tabulce uvedeny i hodnoty
pro Zatecky polorany ¢&ervendk. Lokalni a ro¢nikova variabilita
obsahu a slozZeni alfa kyselin, beta kyselin a xanthohumolu v letech
2008 az 2012 je patrna z Udajl v tabulce 3.



ResINS/PRYSKYRICE

Total resins (% w/w)/

celkové pryskyfice (% hm.)

alpha acids (% w/w)/alfa kyseliny (% hm.)
beta acids (% w/w)/beta kyseliny (% hm.)
alpha/beta ratio/pomér alfa/beta
cohumulone (% rel)/kohumulon (% rel.)
kolupulone (% rel)/kolupulon (% rel.)
PoLypHENOLS/PoLYFENOLY

Total polyphenols (% w/w)/
celkové polyfenoly (% hm.)

xanthohumol (% w/w)/
xanthohumol (% hm.)

DMX (% w/w)/

desmethylxanthohumol (% hm.)
OuLs/Siuice

Total oils (9/100g)/obsah silic (g/100 g)
isobutylisobutytate/isobutylisobutytate
myrcene/myrcen

2-methylbutylisobutyrate/
2-methylbutylisobutyrate

B-karyofylene (% rel.)/B-karyofylen (% rel.)

a-humulene (% rel.)/a-humulen (% rel.)
B-farnesene (% rel.)/B-farnesen (% rel.)
o~ a B-selinene (% rel.)/

o-a B-selineny (% rel.)

Chemotaxonomy of the hop variety

SAAZ LATE
15-22
3,5-6,0
40-7,0
08-1,0
20-25
39-43

50-6,0

ZPC
13-20
25-45
4,0-6,0
06-1,0
20-25
39-43

55-70

0,30-0,50 0,30-0,50

0,07-0,12 0,05-0,12

05-1,0

0,03 -0,07

25-35

0,10-0,20

6-9
15-25
15-20

3-5

04-08
<0,02
25-40

<0,02

6-9
15-30
14 -20

05-1,5

Chemotaxonomic characteristics of the Saaz Late variety, based on an
analysis of hop resins, hop oils and polyphenols, are shown in Table 2.
Values of Saaz are shown for comparison. The content and composition
of alpha acids, beta acids and xanthohumol, which vary depending on
location and year, are presented in Table 3 for the period of 2008 to 2012.

The content of alpha acids in the Saaz Late variety usually ranges
between 3.5 and 6.0 % w. and the content of beta acids between 4.0 and

7.0 % w. The alpha/beta

C.\Xcalibur\data\2011\B47

ratio is usually < 1.00. The
content of cohumulone is
20-25 % rel.and the content ]
of colupulone is 39-43 % 1
rel., i.e. the same as in Saaz. 109
The content of polyphenol 3
substances is comparable
as well. The amount of hop
oils in the Saaz Late variety
may be up to 1.0 g/100 g
of hops but it usually
ranges between 0.5 and
1.0 g/100 g. The hybrid
origin of the hop variety is
confirmed by the presence
of several esters in hop
oils. These are isobutyl ]
isobutyrate, 2-methylbutyl 0
isobutyrate and 3-methyl

isobutyrate. The hop oils of

Saaz do not contain these

substances at all or only in

negligible amounts. As a

result, Saaz Late and Saaz

can be differentiated easily.

Relative Abundance

Lokalita

2008
Blsany
Radovesice
Steknik
2009
Blsany
Radovesice
Steknik
2010
Blsany
Radovesice
Steknik
2011

Osek n/
Becvou

Radovesice
Steknik
2012
Blsany
Radovesice
Steknik

Alpha acids (% w/w)
Alfa kys. (% hm.)

5,31
4,06
5,00

5,29
5,28
4,77

6,65
4,49
4,59

4,32

3,84
5,06

4,37
4,38
5,34

Beta acids (% w/w)
Beta kys. (% hm.)

6,68
6,51
6,37

6,15
6,65
4,84

7,88
714
6,30

4,59

5,52
6,68

4,47
4,43
5,29

Alpha/beta ratio
Pomér alfa/beta

0,94

0,70
0,76

0,98
0,99
1,01
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22,6 0,43 0,10
21,9 0,42 0,08
23,4 0,36 0,07
23,2 0,37 0,11
20,4 0,36 0,10
24,1 0,40 0,08
23,4 0,51 0,17
22,0 0,38 0,13
24,7 0,35 0,10
25,2 0,42 0,09
23,7 0,34 0,05
23,9 0,46 0,07
20,3 0,38 0,08
19,4 0,30 0,06
20,5

Obsah alfa kyselin v odridé Saaz Late se pohybuje vétsinou v rozmezi
3,5-6,0% hm., obsah beta kyselin vintervalu4,0-7,0 % hm.Pomér alfa/
beta je zpravidla < 1,00. Podil kohumulonu 20 - 25 % rel. a kolupulonu
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39 - 43 % rel. je stejny jako
u Zateckého &ervendku.
Srovnatelné jsou i obsahy
polyfenolovych latek.
Mnozstvi silic v odradé
Saaz Late muze byt az

1,0 g/100 g chmele,
vétsinou se viak
pohybuje v rozmezi

0,5-1,0 g/100 g. Hybridni
plvod odridy potvrzuje
pfitomnost nékolika ester(i
ve chmelové silici. Jedna
se o isobutylisobutyrat,
2-methyl-butylisobutyrat
a 3-methylisobutyrat. Silice
Zateckého cervendku tyto
slozky neobsahuje viibec
nebo jen v nepatrném
mnozstvi. Diky tomu
je mozno odridy Saaz
Late a Zatecky cervenak
snadno vzédjemné
odlisit. Chromatogram
chmelovych silic odridy
Saaz Late je na obr. 3.



The chromatogram of hop oils in Saaz Late is shown in Figure 3. Overall,
the content and composition of secondary metabolites of the Saaz Late
variety, which are important for beer brewing, are very similar to Saaz.
For beer brewing it means that Saaz Late could be a possible, more
affordable substitution for Saaz, in particular in lower gravity beers.

Aging tests
The stability of quality of the Saaz Late variety was examined after the
2009 and 2011 harvests in pellets in three options (vacuum-packed in
aluminum foil at temperatures of 20°C and 2-4°C and stored in bulk at
20 °C with air access). T90 pellets are currently the most common form
of processing aroma varieties. Packages are filled with inert gasses and
stored in air-conditioned warehouses at temperatures of up to +5 °C.
Table 4 shows the relative decrease of selected active substances (alpha
acids, beta acids and xanthohumol) during storage for twelve months
at temperatures from +2 to +4 °C without air access. The results — a low
decline in alpha and beta acids below 10 % rel. - demonstrate that the
quality of hops is stable for at least twelve months, i.e. until hops from the
next harvest are processed. The
hop storage index is below 0.50,
which is a value tolerated by most
breweries. The fastest aging was
determined in hop pellets, stored
in bulk with air access at normal
temperatures. The decrease in
alpha and beta acids after twelve
months was more than 90%.

Storaging

The reason for this is that the  Partofhop time/
structure of lupulin particles is convtent/ Skladovaci
disrupted during the grinding and Slozka chmele obdobi
pelletization processes, which put ; P —
a substantial mechanical strain on alpha. acids/ alfa
the hops. Hop resins and other  Kyseliny 2011/2012
Isubslt.ances .inl deformef:li anf;i torg beta acids/beta  2009/2010
upulin particles are easily affecte -
by the degradation impact of Y Y 22O
oxygen and higher temperatures. 2009/2010
It was proved that beta acids 2011/2012
;tpr;:d le:l)l'tlhout air access have a hop storage 2009/2010
Igh stability. index (HSI)

o . Index skladovani 2011/2012
Pelletization and storage in
anaerobic  conditions at low

temperatures substantially reduce the aging differences between the
hop varieties. The storability of hop varieties is conventionally assessed
on the basis of a decline in alpha acids after six months of storage in
unprocessed whole hops with air access in a dark room at 20 °C. The
classification of hop varieties is divided into 5 categories (a decline in
the alpha acid content < 10% = very good storability; 10-20 % = good;
20-40 % = acceptable; 40-60 % = poor; > 60 % = very poor). The storage
experiment with the Saaz Late variety in the form of whole hops from
the 2012 harvest showed that under the aforementioned conditions
the alpha acid content fell from 3.64 % w. to 2.86 % w. Thus, the decline
in the alpha acid content slightly exceeded the level of 20 % rel., which
corresponds to the classification categories “good — acceptable”.

Brewing tests

The content of alpha acids and the alpha/beta acid ratio in the tested
hops was in line with the variety’s characteristics (Table 5). The total
content of polyphenols, anthocyanogens and flavanoids in the Saaz Late
variety was lower by 46, 37 and 39 %, respectively, compared to Saaz.
The content of xanthohumol and the XN/a-acid ratio was comparable
in both hop varieties. The composition of oils in the Saaz Late variety
was similar to Saaz, with a significant farnesene content. The results of a
beer analysis are shown in Table 6. Values of the basic chemical analysis
prove that the batches are balanced. An impact of the tested variety on
beer foam and color was not established. Analytical bitterness of beers
was balanced, the cis/trans isohumulone ratio was slightly lower in beers

Relative decrease of the content/

Celkové Ize obsah a slozeni pivovarsky dulezitych sekundérnich
metabolitd odridy Saaz Late povaZovat za velmi podobné Zateckému
Cervendku. Z pivovarského hlediska to znamena moznou, cenové
dostupnéjsi substituci Zateckého cervendku, zejména pii vyrobé
ménéstupnovych vycepnich piv.

Testy stdrnuti

Stabilita kvality odr(idy Saaz Late byla zkoumana po skliznich 200922011
v granulované formé ve tfech variantach (vakuované obaly v hlinikové
folii pfi teplotach 20 °C, 2-4 °C a volné skladované pfi 20 °C za pristupnu
vzduchu). Granulovana forma T90 je v soucasné dobé nejbéznéjsim
zpusobem zpracovani aromatickych odrdd. Obaly jsou plnény inertnim
plynem a ulozeny standardné v klimatizovanych skladech pfi teplotach
do +5 °C.V tabulce 4 jsou uvedeny relativni poklesy vybranych aktivnich
slozek (alfa kyselin, beta kyselin a xanthohumolu) pfi skladovani
po dobu 12 mésicl pii teploté +2 az +4 °C bez pfistupu vzduchu.
Vysledky dokumentuiji, ze kvalita chmele je, vzhledem k malym ubytkim
alfa a beta kyselin do 10 % rel., stabilni po dobu minimalné 12 mésicd,
tj. do doby zpracovani chmeld
z nové sklizné. Indexy skladovani
HSI jsou pod hranici 0,50, kterou
vétsina pivovarll jesté toleruje.
Bylo zjisténo, Ze nejrychleji starne
granulovany chmel, skladovany
volné na vzduchu pfi normalni
teploté. Ubytek alfa i beta kyselin
po 12 mésicich byl vice nez 90 %.

Relativni pokles obsahu (% rel.) Pfi¢inou je narudeni struktury

- 12 months/ lupulinovych  zrn  pii  mleti
6 masicti 12 mésicti a granulaci. Obé operace
predstavuji pro chmel znacnou
e RS mechanickou zatéz. Chmelové
0,8 55 pryskyfice a  dalsi  latky
<0,1 1,7 v deformovanych a potrhanych
<01 25 lupulinovych  zrnech  rychle
- Z podléhaji degrada¢nimu ptisobeni
3,0 4,5 kysliku a zvysené teploty. Velka
2,0 41 stabilita byla prokdzana u beta
040 043 kyselin, pokud byly skladovany

' ' bez piistupu vzduchu.

0,36 0,37

Zpracovanim na granule

a skladovanim v anaerobnich
podminkdch pfi nizkych teplotach se rozdily v dynamice starnuti mezi
odrGdami vyrazné potlacuji. Skladovatelnost odrid chmele je uzan¢né
posuzovana na zakladé poklesu obsahu alfa kyselin po 6 mésicich
skladovéani v nezpracované hlavkové formé za pristupu vzduchu
v temné mistnosti pfi teploté 20 °C). Odridy chmele klasifikovany
do 5 kategorii (< 10% pokles obsahu alfa kyselin = skladovatelnost
velmi dobrd; 10 — 20 % = dobrd; 20 — 40 % = pfijatelnd; 40 — 60 % =
Spatna; > 60 % = velmi $patnd). Skladovaci pokus odridy Saaz Late
v hldvkové formé ze sklizné 2012 ukdazal, Ze pfi vySe uvedenych
podminkdach doslo k poklesu alfa kyselin 3,64 % hm. na 2,86 % hm.
Pokles obsahu alfa kyselin tak mirné prekracuje hranici 20 % rel., coz ve
slovnim vyjadreni odpovida klasifikaci,dobré - pfijatelnd”

Pivovarské testy

Obsah alfa kyselin i pomér alfa a beta kyselin u testovanych chmelt
odpovidal odridové charakteristice (tabulka 5). Obsah celkovych
polyfenol, anthokyanogen( a flavanoidd u odriidy Saaz Late byl
0 46, 37 a 39 % nizsi v porovnani s Zateckym &erveridkem. Obsah
xanthohumolu i pomér XN/a-kyseliny byl u obou odrlid srovnatelny.
SloZeni silic odridy Saaz Late bylo podobné Zateckému &ervefidku
svyznamnym obsahem farnesenu. Vysledky analyzy piv jsou uvedeny
v tabulce 6. Hodnoty zékladniho chemického rozboru dokumentuji
vyrovnanost varek. Vliv testované odrldy na pénivost a barvu nebyl
zjistén. Analytickd horkost piv byla vyrovnana, pomér cis/trans
isohumulon(i v pivech u varek chmelenych odriidou Zatecky pozdni
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hopped with Saaz Late compared to Saaz. The results of determining hop
oils in fresh beers are shown in Figure 4. There were some differences in
the hop oil profiles. The content of linalool and farnesol 1 was higher
in beers hopped with Saaz Late compared to Saaz. The content of
B-farnesene, a-humulene, a-terpinol, 3- caryophyllene, 4-terpineol and
[-caryophyllene oxide was higher in beers hopped with Saaz.

Unit/Jednotka ZPC  SaazLate

alpha acids/alfa kyseliny % w/w / % hm 39 43
beta acids/beta kyseliny % w/w/%hm 47 56
pomér alfa/beta 0,84 0,81
total polyphenols/

celkové polyfenoly ma/g 38,1 31,6
CP/alpha ratio/pomér CP/alfa 14,9 7,8
anthokyanogens/

anthokyanogeny mg/g 399 37.9
flavonoids/flavanoidy mg/g 12,8 7,8
AOX-DPP (ARA2) % rel. 70,7 45,8

Analytical parameter/ Unit/ Saaz/Zatecky Saaz Late
Analyticky parametr Jednotka Cervenak

original extract/ 0

plvodni extrakt & 124 123
apparerjt aFten,uaFlo,n/ % 76,4 752
prokvaseni zdanlivé

actual avtterlmuatlorl/ ) % 627 618
prokvaseni skutecné

color/barva j.EBC 9,8 9,8
pH - 4,48 4,47
foam stability NIBEM/

pénivost NIBEM > 300 301
AOX-DPPH ARA2 % 751 59,7
bitter substances/

hotké ltky 18U 311 3156
!so—alpha aC|d's/ mg/l 319 330
iso-alfa-kyseliny

c!s—l.so—alpha aac!s/ mg/l 225 231
cis-iso-alfa kyseliny

trans-l.so-alpha acnc!s/ mg/l 93 9,8
trans-iso-alfa kyseliny

cis/trans - 2,44 2,37

The results of the sensory analysis of fresh beers in the years 2010 to
2012 are shown in Table 7. The sensory quality of all beers was good
after bottling. The overall impression was between 3.4 and 4.4 on
a nine-point scale. The evaluation of beers hopped with Saaz Late
was worse in the years 2010 and 2011 and slightly better in 2012,
compared to Saaz (4.4). The reason was a higher harshness of beer
hopped with the tested variety. Three-year average values did not
show any considerable differences between Saaz and Saaz Late (Figure
5). The sensory quality of beers, which was evaluated as the overall
impression, deteriorated by 0.8 — 1.7 points after three months of
storage. The deterioration was not dependent on the hop variety used.
The sensory profile of old beers was similar. The decline in sensory
bitterness was slightly higher in beers hopped with Saaz. On average,
bitterness aftertaste curves and evaluations of the nature of bitterness
showed a comparable aftertaste of sensory bitterness after drinking
and a slightly less mild nature of bitterness in beers hopped with
Saaz Late compared to Saaz (Figure 6). The development of bitterness
aftertaste of Saaz Late was similar to Saaz. The nature of bitterness
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byla mirné nizsi v porovnanis ZPC.Vysledky stanovenisilic v éerstvych
pivech jsou uvedeny na obréazku 4.V profilu silic se ukdzaly nékteré
rozdily. Obsah linaloolu a farnesolu 1 byl u piv chmelenych Zateckym
pozdnim vys$si oproti ZPC. Obsah B-farnesenu, a-humulenu,
a-terpinolu, B-karyofylenu, 4-terpineolu a -karyofylenepoxidu byl
u piv chmelenych ZPC vys3si.

Unit/Jednotka ZPC  Saazlate
hop oils/silice ve chmelu
total content/celkovy obsah g/100g 0,60 0,60
myrcene/myrcen % rel. 34,2 40,0
linalool/linalool % rel. 04 0,3
karyofylene/karyofylen % rel. 8,5 59
humulene/humulen % rel. 20,1 15,1
farnesene/farnesen % rel. 19,1 16,3
selinene/selineny % rel. 1,2 1,8
40
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Vysledky senzorické analyzy cerstvych piv v letech 2010 - 2012
jsou uvedeny v tabulce 7. Senzorickd kvalita byla u vsech piv
hodnocenych po stoceni dobrd, celkovy dojem mezi hodnotami
3,4 az 4,4 devitibodové skaly. Piva chmelend chmelem Saaz Late
byla v letech 2010 a 2011 hodnocena hdfie, v roce 2012 mirné Iépe
v porovnani s ZPC (4,4). Dlivodem byla vy3si trpkost piv chmelenych
testovanou odrddou. V tiiletém prdméru se neprojevil vyrazny rozdil
mezi chmelenim ZPC a Saaz Late (obr. 5). Senzoricka jakost piv
hodnocena celkovym dojmem se po 3 mésicich skladovéani zhorsila
00,8 - 1,7 bodu, zhorseni nezaviselo na aplikované odriidé chmele.
Senzoricky profil starych piv byl podobny, u piv chmelenych ZPC byl
mirné vy3si pokles senzorické horkosti. Kfivka doznivani horkosti
a hodnoceni charakteru horkosti ukazala v prdméru srovnatelné
doznivani senzorické horkosti po napiti a méné jemny charakter
hotkosti u piv chmelenych odriidou Saaz Late v porovnani s ZPC
(obr. 6). Pro chmele Saaz Late byl prabéh doznivani horkosti blizky
ZPC, charakter hotkosti v priiméru shodny s ZPC. Cerstva piva byla
kromé stanoveni senzorického profilu, celkové obliby doznivani
a charakteru hotkosti rovnéz hodnocena trojuhelnikovym testem.
Piva chmelena odriidou Saaz Late odlisil od piva z odrtidy ZPC mensi
pocet hodnotiteld, nezli je potfebny pro statisticky prikazny rozdil.
(tabulka 8).



CZECH HOPS 2013
Table 7: Results of a sensory analysis of fresh beers on the basis of a descriptive method
2010 2011 2012 average/primeér
Saaz/ZPC  Saazlate Saaz/ZPC Saazlate Saaz/ZPC  Saazlate Saaz/ZPC  Saazlate
sharpness/fiz 3,0 3,1 2,8 2,8 2,9 3,0 2,9 3,0
fullness/plnost 29 3,1 2,8 3,0 29 3,0 29 3,0
bitterness/horkost 3,0 34 2,8 29 3,0 2,8 2,9 3,0
harshness/trpkost 1,0 1,2 1,1 1,4 1.8 14 13 1,4
sweetness/sladkost 1,0 0,9 0,9 1,0 1,6 1,3 1,2 1,1
acidity/kyselost 1,0 09 0,5 09 1,0 09 0,8 09
fruity/estery/ovocnd/esterova 1,0 09 1,4 1,0 1,2 1,6 1,2 1,2
overall impression/celkovy dojem 37 4,0 34 37 4,4 4,2 38 4,0
Fresh beer/ Table 8: Results of triangle difference tests of beers
sharpness/iz P s e
4,0 Cerstvé pivo .
fruity/estery/ year/number of panelists/  correct ranking/ dlffe.lience/
ovocna/ fullness/ M e y. odlidnost
esterova plnost rok/pocet hodnotitell urcilo (P=0,05)
L 2010/10 6 ne
(ZSPC ) 2011/9 ne
acidity/ bi aaz
kyselost hg;igr;tess/ 2012/9 ne
ZP
(Saaz Late)
sweetness/ harshness/
sladkost trpkost
pied Average/Primér
spolknutim
sharpness/fiz Old beer/ 4,0 2010-2012
4,0 3 DI po
’ ’ fullness/ Staré pivo za120s spolknuti
old/stara 0
r plnost
0 . za90's ' 22105 e 7PC
oxidacni/ ' e /P C S
pasteracni bitterness/ (Saaz) ' (Saaz)
‘ hotkost
~ za60s za20s ZP
ZP L (Saaz Late)
g\lljgtcyégitery/ harshness/ (Saaz Late)
esterova trpkost

acidity/
kyselost

sweetness/
sladkost

Figure 5: Average sensory profile of fresh and old beers

was on average identical with Saaz. Except for the sensory profile and
the overall impression of aftertaste and nature of bitterness, the fresh
beers were evaluated in a triangle test. Beers hopped with Saaz Late
could be discerned from Saaz by a lower number of evaluators than
that necessary for a statistically significant difference (Table 8).

Conclusion

The chemical composition of substances important for brewing in
the Saaz Late variety, in particular the B-farnesene content and the
alpha/beta acid ratio, meet the requirements of the EU’s Protected
Geographical Indication label awarded to “Ceské pivo”. The sensory
quality of the beer is very close to beer hopped with Saaz, including
aftertaste and nature of bitterness. The Research Institute of Brewing
and Malting will add the Saaz Late variety to the “List of varieties
recommended for brewing Ceské pivo”.

The head of the authors will make bibliography available upon request.
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za40s

Saaz/ZPC Saaz Late
nature of bitterness 0s/
charakter horkosti 0s e g
nature of bitterness 40s/ 22 22

charakter horkosti 40s

Figure 6: Aftertaste and nature of sensory bitterness of fresh beers

Odriida Saaz Late vyhovuje chemickym slozenim pivovarsky
vyznamnych latek, zejména obsahem [-farnesenu a pomérem
alfa/beta kyselin, pozadavkim chranéného zemépisného znaceni
EU ,Ceské pivo” Senzoricka kvalita piva je velmi blizka chmeleni
Zateckym cerveridkem véetné doznivani a charakteru hotkosti.
Vyzkumny Ustav pivovarsky a sladaisky zafadi v roce 2013 odridu
Saaz Late do ,Seznamu odrid chmele doporucenych pro vyrobu
Ceského piva”“.

Literatura je k nahlédnuti u vedouciho autorského kolektivu.
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Ing. Vladimir Nesvadba, Ph.D. (Hop Research Institute, Zatec/Chmelafsky institut s.r.0., Zatec)

Hop breeding in the Czech Republic used to be based on clonal
selection aimed at cultivating the Saaz variety. Hops contain many
important substances that are utilized for brewing, pharmaceuticals
and biomedicine (De Keukeliere et al., 2003; Psenakova et al., 2010).
Over the last few years a major technological change has taken place.
Namely, in 2008, low-trellis hop production was introduced as a new
technology (Nesvadba et al., 2001). Traditional hop growing uses
a seven-meter high trellis, whereas the new method relies on a trellis
system that is as low as three meters. This modification considerably
reduces the need for seasonal labor and the use of pesticides as
a means of disease and pest control. There are no suitable hop
varieties registered in the Czech Republic for the new hop growing
method. The main reason is that European countries — with the
exception of the United Kingdom - believed that this technology does
not have good prospects (Glendinning, 2009). However, the limited
availability of seasonal labor and high labor costs are now forcing our
hop growers to gradually switch to the low-trellis production system.
The use of this method, which is still unconventional for us, started
in the United Kingdom. Therefore, we have established contacts
with an English center specializing in the breeding of hop varieties
suitable for low-trellis cultivation.

Slechténi chmele v Ceské republice bylo zaloZeno na klonové selekci,
jejimz cilem bylo zuslechtovani Zateckého poloraného &ervenaku.
Chmel obsahuje fadu vyznamnych latek pro pivovarské, farmaceutické
a biomedicinské vyurziti (De Keukeliere et al., 2003; PSenakova a kol.,
2010).V poslednich letech dochézi k velkym technologickym zménam,
od roku 2008 se zacind vyuzivat nové technologie péstovani chmele
na nizkych konstrukcich (Nesvadba et al., 2001). Klasickd technologie
vyuziva konstrukce pro péstovani chmele vysoké 7 m, zatimco nova
technologie je zalozena na systému péstovani chmele na konstrukcich
vysokych pouze 3 m. Tato zména vyrazné snizuje potiebu sezénni
lidské prace a spotiebu pesticid(i v ochrané proti chorobam a skidctim.
Hlavni diivod, pro¢ nejsou v CR vhodné odriidy pro tento zplsob
péstovani registrovany, je ten, Zze dosud nikdo v Evropé, s vyjimkou
Velké Britdnie (Glendinning, 2009), nepovazoval tuto technologii
za perspektivni. Az problémy s dostupnosti sezénnich pracovnich
sil a vysoké finan¢ni ndklady na lidskou préci nuti i nase péstitele
chmele pfechazet postupné na systém péstovani chmele na nizkych
konstrukcich. Tento, pro nas dosud netradicni, zplsob péstovani ma
své zacatky ve Velké Britanii. Z tohoto dlivodu byl navazan kontakt
na anglické pracovisté, kde se specializuji na slechténi odriid vhodnych
pro péstovani na nizkych konstrukcich.

Hybridization was performed in England in 2010 and provided 19,000
seeds. Female plants of Osvald’s clone 31, a Czech mild aroma variety,
were selected for the hybridization. They were pollinated by English
male plants from a unique gene pool collection of dwarf hops. Four
mother plants having the traits of dwarf hops were selected from
the breeding collection and were used for hybridization in the Czech
Republic. Spontaneous pollination provided 3,800 seeds. The plants
were evaluated in 2011 for the first time. The evaluation focused on
qualitative marks based on which plants were selected for breeding
new varieties that would meet the requirements of low-trellis hop
production. The main emphasis was put on the length of internodes,
the length and position of stems with hops, the height and resistance
to diseases (Darby, 2001). 114 newly-bred varieties were selected
out of the total set for further examination. Subsequently, pre-
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V roce 2010 byla v Anglii realizovana kfizeni, z kterych bylo ziskano cca
19 000 semen. Pro kfizeni byla vybrana jako samici rostlina ¢eska jemna
aromaticka odr(ida Osvaldiv klon 31, k opyleni byly pouzity anglické
samd¢i rostliny z kolekce unikdtniho genofondu zakrslych chmel(.
Pro kfizeni, které bylo realizovano v Ceské republice, byly z $lechtitelské
kolekce vybrany 4 matecnérostliny, které vykazovaly vlastnostizakrslého
chmele. Z volného opyleni bylo ziskano 3800 semen. Prvni hodnoceni
rostlin bylo uskute¢néno v roce 2011. U vsech rostlin byly sledovany
kvalitativni znaky, na zakladé kterych byla provedena nésledna selekce
rostlin, s cilem ziskat novoslechténi, které by odpovidalo pozadavkim
pro péstovani na nizkych konstrukcich. Hlavni dliraz byl kladen
na délku internddii, na délku a postaveni plodonosnych pazochd, vzrist
a odolnost vici chorobam (Darby, 2001). Z celkového souboru bylo
pro dalsi sledovani vybrano 114 novoslechténi. U téchto novoslechténi
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harvest descriptions of the new varieties were completed, including
an evaluation of the color and number of bines, the length and
position of stems with hops, the size of cones and resistance to hop
diseases and pests. Selected promising genotypes were hand-picked
and their yield per plant was established. In all harvested samples,
a chemical analysis of hop resins and hop oils was carried out,
applying the methods of liquid chromatography (HPLC, EBC 7.7) and
gas chromatography, respectively.

The evaluation of all plants focused on qualitative marks based on
which plants were selected for breeding new varieties that would meet
the requirements of low-trellis hop production. The main emphasis was
put on the length of internodes, the length and position of stems with
hops, the height and resistance to diseases. 58 newly-bred varieties
were selected out of the total set for further examination (Table 1).
Subsequently, pre-harvest descriptions of the new varieties were
completed, including an evaluation of the colorand number of bines, the
length and position of stems with hops, the size of cones and resistance
to hop diseases and pests. Selected promising genotypes were hand-
picked and their yield per plant was established. Genotypes with the
best evaluation results were harvested, yields in kilograms of fresh hops
per plant were calculated and chemical analyses of hop cones and
organoleptic evaluations (assessments) of hops were performed. Table
2 shows genotypes with the highest fresh hop yields per plant. The best
genotype (PG/2/8) yielded 3.52 kilograms of fresh hops per plant. When
0.75 x 3.0 m spacing is used and a coefficient of 4 is applied to the dry
matter basis conversion, the potential yield of this genotype amounts
to 3.85 tons of dry hops per hectare. Such a potential yield is very high
but other genotypes (MA/2/21 and 38/16/1) also show a potential
dry hop yield at the level of 2.4 and 2.2 tons per hectare, respectively.
In the genotype set under examination, many genotypes have
a higher alpha acid content as well. Table 3 shows ten genotypes
with the highest alpha acid contents. Two genotypes have alpha acid
contents exceeding 15 %. Very promising is the 37/26/1 genotype with
a yield of 1.73 kilograms per plant, which corresponds to nearly two
tons of dry hops per hectare. Table 4 lists genotypes with a low alpha/
beta acid ratio, which is typical of aroma hops. The genotype set shown
in the table has an alpha/beta acid ratio not exceeding 1.5 and alpha
acid contents between 4.94 and 8.09 %. Many genotypes show high
yields of more than 1.2 kilograms per plant. It is interesting to see that
these genotypes are characterized by a high variability of conumulone
content, ranging from 18.9 to 40.8 % rel.

Table 1: Success rate of the breeding selection

Number/ Selection/ Success rate/

No. Origin/ptved pocet vybér Uspésnost
H14 34/5/1/9 x OP 272 0 0%
H15 34/4/0/1 x OP 554 2 0,36 %
H16 33/2/8/8 x OP 578 0 0%
H18 5259 x OP 489 0 0%
Saaz x 73/98/12 o
H19 7PC x 73/98/12 1003 > 0.5 %
Saaz x 35/91/62 o
H 20 ZPC x 35/91/62 3806 6 0.16%
Saaz x 73/98/54 o
H21 7PC x 73/98/54 2 006 44 2,19 %
Taurus x English
H 37 male g0 1 0,12%
Taurus x anglicky
samec
Saaz x 25/87/34 o
H 39 ZPC x 25/87/34 720 0 0%
Total/ 10238 58 0,57 %
Suma

29

byly nasledné provedeny predskliziiové popisy, byla hodnocena barva
révy, pocet rév, délka a postaveni plodonosnych pazochd, velikost
hlavek a odolnost vici chorobdm a skidcim chmele. U vybranych
nadéjnych genotypl byla provedena rucni sklizeri a stanoven vynos
na rostlinu. U viech sklizenych vzork(l byla provedena chemicka
analyza chmelovych pryskyfic kapalinovou chromatografii (metoda
HPLC, EBC 7.7), chmelovych silic plynovou chromatografii.

U véech rostlin byly sledovény kvalitativni znaky, na zakladé kterych byla
provedena nasledna selekce rostlin, s cilem ziskat novoslechténi, které
by odpovidalo pozadavkim pro péstovéni na nizkych konstrukcich.
Hlavni ddraz byl kladen na délku internédii, na délku a postaveni
plodonosnych pazoch, vzriist a odolnost vici chorobdm. Z celkového
souboru bylo pro dalsi sledovani vybrano 58 novoslechténi (Tab. 1).
U téchto novoslechténi byly nasledné provedeny predskliziiové popisy,
byla hodnocena barva révy, pocet rév, délka a postaveni plodonosnych
pazochd, velikost hlavek a odolnost vici chorobam a skidcim chmele.
U vybranych nadéjnych genotypll byla provedena ruc¢ni sklizen
a stanoven vynos na rostlinu. Nejlépe hodnocené genotypy jsou
sklizeny, je stanoven vynos chmele v kg cerstvého chmele na rostlinu,
jsou provedeny chemické analyzy chmelovych hlavek a organolepticka
hodnoceni (bonitace) chmele. V Tab. 2 jsou uvedeny genotypy
s nejvyssim vynosem cerstvého chmele na rostlinu. Nejlepsi genotyp
PG/2/8 vykazuje 3,52 kg cerstvého chmele na rostlinu. Pfi sponu
0,75 x 3,0 m a prepoctu koeficientu susiny 4 vykazuje tento genotyp
potencidlni vynos 3,85 t suchého chmele z hektaru. Jednd se o velmi
vysoky potencidlni vynos, ale i ostatni genotypy MA/2/21 a 38/16/1
vykazuji potencidlni vynos suchého chmele na urovni 2,4 t/ha resp.
2,2 t/ha. V rdmci sledovaného souboru vykazuje fada genotypd i vy3si
obsah alfa kyselin.VTab. 3 je uvedeno 10 genotypl s nejvyssim obsahem
alfakyselin. Dva genotypy majiobsah alfakyselin nad 15 %.Velminadéjny
je genotyp 37/26/1 s vynosem 1,73 kg/rostl.,, coz predstavuje vynos
témér 2 t suchého chmele z hektaru. V Tab. 4 jsou uvedeny genotypy
s nizkym pomérem alfa a beta kyselin, coz charakterizuje aromatické
chmele. Uvedeny soubor genotypl vykazuje tento pomér max. 1,5
a soucasné rozpéti obsahu alfa kyselin 4,94 — 8,09 %. Opét fada genotyptl
vykazuje vysoky vynos, a to nad Urovni 1,2 kg/rostl. Je zajimavé, Ze tyto
genotypy jsou charakteristické Sirokou variabilitou podilu kohumolonu,
ato 18,9az40,8 %rel.

Na zékladé hodnoceni pro dalsi sledovani bylo vybrano 6 nadéjnych
genotypll, které budou v roce 2012 namnozeny a vysazeny
do $lechtitelskych porostu. Vsechny nadéjné genotypy byly ziskany
z potomstva H38, dva z nich vykazuji vysoky vynos (2 kg ¢erstvého
chmele zrostliny), ktery je na rovni 2,5 t/ha. Dil¢i vysledky poukazuji,
Ze se dafi plnit zadané cile projektu Eureka a tim, |ze pfedpokladat,
ze i v Ceské republice budou registrovany zakrslé odridy chmele
pro péstovani na nizkych konstrukcich.
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Six promising genotypes were selected for
further examination based on the evaluation

Table 2: Hop genotypes with the highest yields

results. They will be multiplied and planted Genotype/ . . Alpha acids/ Beta acids/ ) . Cohumulone/
as part.of breeding veget'aFions in 2012. All Genotyp Yield/Vynos Alfa kys. Beta kys. Ratio/Pomer Relhumitem
promising genotypes originated from ‘Fhe " . - (kg per plant) (% w.) (% w.) Alpha/beta o
d.eslzenc‘j[aznststof H38.Thwotof th:"m SI?IOW high (kg/rostl.) (% hm.) (% hm.) alfa/beta e
yields of 2.5 tons per hectare (two kilograms PG 2 8 3,52 6,47 380 17 233
of fresh hops per plant). The partial results
suggest that researchers have been able to MAT[2 21 2,20 2:9 £4:2%% 1.8 2317
meet the objectives defined for the Eureka 38 16 1 2,00 10,81 5,49 2,0 30,6
project and that dwarf hop varieties for low- 38. 10 1 1,92 8,81 4,66 1,9 32,0
trellis cultivation will be registered in the MA 2 40 1,87 2,72 1,29 2,1 14,8
Czech Republic. 33 3 1 1,85 4,94 3,48 14 36,3
PG 3 1 1,77 543 2,32 2,3 32,8
37 26 1 1,73 12,93 5,07 2,6 39,0
37 23 2 1,56 7,79 3,04 2,6 24,0
39 30 1 1,53 7,03 6,37 1,1 26,0
Table 3: Hop genotypes with the highest alpha acid contents
Genotype/ ) , Alphaacids/ Beta acids/ : . Cohumulone/
Genotyp Ul eE Alfa kys. Beta kys. gate Kohumulon
(kg per plant) (% w.) (% w.) Alpha/beta 0
H R P (kg/rostl.) (% hm.) (% hm.) alfa/beta (brel)
37 22 1 0,52 15,48 4,83 32 22,7
37 22 2 0,89 15,06 5,01 3,0 30,0
37 23 4 0,80 13,48 4,78 2,8 37,8
37 22 2 0,80 13,17 4,97 2,6 36,1
37 21 1 0,86 13,01 3,78 34 29,1
37 26 1 1,73 12,93 5,07 2,6 39,0
37 21 3 1,33 12,59 3,79 3,3 26,4
38 11 6 0,99 11,97 5,53 2,2 34,3
37 25 2 1,02 11,95 3,74 32 24,7
38 16 3 0,96 11,67 532 2,2 32,5
Table 4: Aroma-type hop genotypes
Genotype/ . , Alpha acids/ Beta acids/ Ratio/ Cohumulone/
Genotyp LS Alfa kys. Beta kys. Pomér Kohumulon
(kg per plant) (% w.) (% w.) Alpha/beta R
P e | e | e | g |
PG 3 7 1,20 5,90 5,98 1,0 26,2
38 9 1 1,02 8,09 7,45 1,1 28,8
39 30 1 1,53 7,03 6,37 1,1 26,0
39 33 6 0,92 7,29 6,52 1,1 18,9
39 34 2 0,76 6,91 5,97 1,2 23,2
39 34 6 0,52 6,74 5,73 1,2 20,2
52 7 9 0,82 6,27 5,08 1,2 40,8
33 3 1 1,85 4,94 3,48 1,4 36,3
33 3 5 0,52 6,21 4,10 1,5 359
33 3 5 0,52 6,21 4,10 1,5 28,5
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CZECH HOP RESEARCH WAS PRESENTED AT THE KIEV MEETING OF THE SCIENTIFIC
COMMISSION OF THE INTERNATIONAL HOP GROWERS CONVENTION

CESKY CHMELARSKY VYZKUM SE PREZENTOVAL NA VEDECKE KOMISI
MEZINARODNIHO SDRUZENI PESTITELU CHMELE V KYJEVE

Ing. Josef Jezek, Ing. Karel Krofta, Ph.D (Hop Research Institute, Zatec/Chmelafsky institut s.r.o., Zatec)

Research workers of the Hop Research Institute regularly attend
meetings of the Scientific Commission of the International Hop
Growers” Convention (IHGC). Over the last few years, the meetings
have taken place in England (Canterbury, 2001), Slovenia (Zalec-
Dobrna, 2003), South Africa (George, 2005), Germany (Tettnang,
2007), Spain (Ledn, 2009) and Poland (Lublin, 2011). Ukraine was the
host country in 2013 and the meeting was held in Kiev.

49 researchers from 12 hop growing nations met at the Hotel Kiev in
the first week of June 2013. A total of 23 papers and 13 posters were
presented. The chairperson of the Scientific Commission is Dr. Elisabeth
Seigner from the Hop Research Center in Hll of the Bavarian State
Research Center for Agriculture. Prof. Dr. Maksym Melnychuk, vice-rector
for scientific, innovative
and international
activities of the National
University of Life and
Environmental Science of
Ukraine, was the host of
the meeting.

The meeting of the
Scientific ~ Commission
was thematically divided
into seven presentation
sessions and one poster
session:

Session I: Hop Breeding

Session Il: Biotechnology

Session lll: Chemistry and Beer

Session IV: Management of Hop Diseases and Pests
Session V: Molecular Investigations on Hops
Session VI: Physiology of Hops

Session VII: Hop Production

Researchers of the Hop Research Institute in Zatec presented eight
papers and five posters at the symposium, either as their authors or
coauthors.

InSession|, Czech hop growing was represented by Ing.Vladimir Nesvadba,
Ph.D, head of the Department of Genetics and Hop Breeding. His
presentation on hop breeding in the Czech Republic provided information
on the current breeding programs aimed at varieties with high alpha acid
contents, dwarf hops for low trellis cultivation, and varieties referred to
as “flavor hops". He recommended the Czech “Kazbek” flavor hop variety
with a distinct citrusy aroma for cold hopping. (Nesvadba, V., Krofta, K.,
Poloncikovd, Z., Henychovd, A.: Hop breeding in the Czech Republic.) Session |
was concluded by his Slovak colleague RNDr. Juraj Faragé, Ph.D,, from the
University of Sts. Cyril and Methodius in Trnava. He presented a paper on
the biochemical and genetic diversity of wild hops in the Slovak Republic,
to which researchers from the Hop Research Institute contributed. (Faragé,
J,; Nesvadba, V.; PSendkovd, I.; Krofta, K.; Henychovd, A.; Patzak, J.: Biochemical
and genetic diversity of wild hops in the Slovak Republic.)

In Session lll, Ing. Karel Krofta, Ph.D., head of the Department of Hop
Chemistry, spoke on cohumulone and beer bitterness. He explained
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Védecti pracovnici Chmelafského institutu s. r. o. se pravidelné
zucastnuji jednani védecké komise Mezindrodniho sdruzeni péstitelt
chmele (IHGC). Setkdni se v poslednich letech konala v Anglii
(Canterbury, 2001), Slovinsku (Zalec-Dobrna, 2003), Jizni Africe
(George, 2005), Némecku (Tettnang, 2007), Spanélsku (Le6n, 2009)
a Polsku (Lublin, 2011). V roce 2013 se hostitelskou zemi stala
Ukrajina, méstem jednani Kyjev.

Prvni ¢ervnovy tyden 2013 se v Kyjevé v Hotelu Kyjev setkalo 49 védcli
z 12 chmelafskych zemi. Celkem bylo prezentovdno 23 predndsek
a 13 posterd. Védecké komisi predseda Dr. Elisabeth Seigner, jejimz
pracovistém je Chmelafské vyzkumné centrum v Hillu. Hostitelem
se stal prof. Dr. Maksim Melni¢uk, zmocnénec rektora Narodni
univerzity zemédélskych
a  environmentalnich
véd  Ukrajiny  pro
védecké, inovativni
a mezinarodni aktivity.

Jednani védecké
komise bylo tematicky
rozdéleno do

7 prednaskovych sekci
a jedné sekce posterové.

"

Sekce I. zahrnovala,Slechténi chmele”,
sekce Il. ,Biotechnologii chmele”,
sekce Ill.,,Chemii chmele a piva“,
sekce IV.,Ochranu chmele”,

sekce V., Molekularni vyzkum®,

sekce VI.,,Fyziologii chmele”

a sekce VII.,Péstovani chmele”.

Vyzkumni pracovnici Chmelafského institutu v Zatci se na symposiu
prezentovali 8 prednaskami a 5 postery, a to bud' jako hlavni autofi
¢i spoluautofi.

V sekci |. ¢eské chmelafstvi reprezentoval Ing. Vladimir Nesvadba, Ph.D,,
vedouci oddéleni genetiky a Slechténi chmele. V pfispévku o Slechténi
chmele v CR (Nesvadba, V. Krofta, K, Poloncikovd, Z, Henychovd, A.:
Hop breeding in Czech Republic) informoval o soucasné orientaci
Slechtitelského programu na odrlidy s vysokym obsahem alfa kyselin,
dale na zakrslé chmele pro nizké konstrukce a tzv. vonavé chmele
(flavour hops), ze kterych pro studené chmeleni doporucil ¢eskou
odrddu Kazbek (vyrazné citrusové aroma). Sekci I. zakoncilo vystoupeni
slovenského kolegy RNDr. Juraje Faragé, Ph.D. z Univerzity sv. Cyrila
aMetodéje vTrnavé o biochemické a genetické diverzité planych chmell
na Slovensku, na kterém pracovnicizChmelaiskéhoinstitutu participovali
(Faragé, J.; Nesvadba, V.; PSendkovd, I.; Krofta, K. Henychovd, A.; Patzak, J.:
Biochemical and genetic diversity of wild hops in the Slovak Republic).

Az v sekci lll. vystoupil Ing. Karel Krofta, Ph.D., vedouci oddéleni chemie
chmele. V pfispévku nazvaném,Kohumulon a hoikost piva“ (Krofta, K.:



important aspects of the transformation of alpha acids into iso-alpha
acids, compared the behavior of cohumulone during hop boiling to
that of other alpha acid analogues and pointed out differences. He
gave examples demonstrating that cohumulone has no negative
impact on the nature of beer bitterness, as it was believed for many
years due to an incorrect and uncritically accepted theory from the
1970s. (Krofta, K.: Cohumulone and beer bitterness.)

In Session 1V, Ing. Josef Vostrel, CSc., head of the Department for
Hop Protection, gave a presentation on how predatory mites are
used to control two-spotted spider mites in organic hop growing.
He emphasized that the method of releasing predatory mites had
proved successful both in organic hop growing and integrated hop
production systems. The researcher’s important observation was
that predatory mites had been able to overwinter and keep the pest
below an economically harmful level. (Vostrel, J.: The control of two-
spotted spider mite (Tetranychus urticae Koch) with the help of released
predatory mites Typhlodromus pyri Scheuten and native acarophagous
predators within IPM and organic hop growing systems in CR.)

Session V was opened by RNDr. Jaroslav Matousek, CSc., from the
Institute of Plant Molecular Biology at the Biology Center of the Czech
Academy of Sciences. His presentation, to which researchers of the Hop
Research Institute contributed, dealt with the importance of specific
regulation factors during the biosynthesis of secondary metabolites in
lupulin glands of hop cones. (Matousek, J.; Patzak, J.; Duraisamy, S. G.;
Kocdbek, T, Krofta, K.; Piernikarczyk, R. J. J.; Radisek, S.; Jakse, J.; Steger, G.:
Regulation of lupulin biosynthesis by hop transcription regulation factors
and some strategies to enter the regulation network.)

Ing.JosefPatzak, Ph.D.,head of the Department of Hop Biotechnology,
followed up with his speech given in the same session. He analyzed
changes in phytohormone levels in dwarf hop plants. It is a new area
of research, connecting hop physiology with molecular genetics.
Phytohormones are closely related to the regulation of growth and
the start of various vegetative stages of plants (elongation growth,
flower induction, shoot formation, chlorophyll production etc.).
(Patzak, J.; Dobrev, P,; Motyka, V.: Changes in endogenous phytohormone
levels and involved genes expressions in dwarf hop plants.)

In Session VI, Ing. Jaroslav Pokorny, Ph.D., from the Department of
Hop Agrotechnology presented a paper focusing on physiological
processes in leaves infected by downy mildew or damaged by hop flea
beetles. In the case of mildew, measuring results confirmed differences
in photosynthesis rates of healthy and infected leaves. The same was
not established for hop flea beetles. Furthermore, his measuring results
showed that transpiration rates were lower in healthy leaves than in
those affected by hop flea beetles. As for downy mildew, transpiration
rates of healthy leaves amounted to 133 % of rates in infected leaves.
(Pokorny, J.; Krivdnek, J.; JeZek, J.; Pulkrdbek, J.: Characterization of changes
in photosynthetic rate and transpiration of hop infected by downy mildew
(Pseudoperenospora humuli) and hop-flea-beetle (Psylliodes attenuatus).)

In the final session, Session VI, Ing. Josef Jezek, from the Department
of Hop Agrotechnology provided information on the use of
temporary permanent grassing in low and high trellis. He presented
a selection of suitable crop seed mixtures and introduced a new
product — a mulcher for hop gardens. The mulcher has an adjustable
width of swath (2,050 mm - 2,200 mm - 2,300 mm) and throws
the mulched mass to the sides near hop plants without keeping it
between the rows where decay would permanently damage the
vegetation. (Kfivdnek, J.; Jezek, J.; Pokorny, J.; Krofta, K.: Temporary
permanent grassing in high and low trellis.)

In addition to giving presentations, the research workers participated
in the poster session. Proceedings of the meeting of the IHGC
Scientific Commission and a poster gallery are available at http://
www.lfl.bayern.de/ipz/hopfen/024299/.
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Cohumulone and beer bitterness) vysvétlil dulezité aspekty transformace
alfa kyselin na iso-alfa kyseliny a odlisnosti chovani kohumulonu
v prabéhu chmelovaru v porovnéni s dalsimi analogy alfa kyselin.
Na nékolika prikladech dokumentoval, ze kohumulon nemé negativni
vliv na charakter horkosti piva, jak mu bylo dlouha léta pfisuzovano
diky chybné a nekriticky pfijimané teorii ze 70. let minulého stoleti.

V sekci IV. 0 ochrané chmele vystoupil Ing. Josef Vostrel, CSc., vedouci
oddéleni ochrany chmele. Pipravil si pfednasku o vyuziti dravého
roztoce Typhlodromus pyriv boji proti svilusce chmelové v ekologickém
péstovani chmele (Vostrel, J.: The control of two-spotted spider mite
(Tetranychus urticae Koch) with the help of released predatory mites
Typhlodromus pyri Scheuten and native acarophagous predators within
IPM and organic hop growing systems in CR). ZdUraznil, Ze metoda
vypusténi dravého roztoc¢e se osvédcila jak v rdmci ekologického
péstovani chmele, tak i v systému integrované produkce chmele.
Velmi ddlezitou skutecnosti je zjisténi, ze roztoc je schopen prezimovat
a udrzet tak vyskyt skidce pod hladinou hospodarské skodlivosti.

Sekci V. zahajil RNDr. Jaroslav Matousek, CSc., z Ustavu molekularni
biologie rostlin Biologického centra Akademie véd CR v Ceskych
Budgjovicich, na jehoz pfispévku participovali vyzkumnici
z Chmelafského institutu (Matousek, J.; Patzak, J.; Duraisamy, S. G.;
Kocdbek, T.; Krofta, K.; Piernikarczyk, R. J. J.; Radisek, S.; Jakse, J.; Steger,
G.: Regulation of lupulin biosynthesis by hop transcription regulation
factors and some strategies to enter the regulation network). Pfednaska
byla zaméfena na vyznam specifickych regulacnich faktor(
pii biosyntéze sekundarnich metabolitd chmele v lupulinovych
zlazach chmelové hlavky.

Ing. Josef Patzak, Ph.D., vedouci oddéleni biotechnologie,
s vystoupenim v této sekci pokracoval a pripravil si prednasku
o zménach hladiny fytohormon0 v zakrslych chmelech (Patzak, J.;
Dobrev, P; Motyka, V.: Changes in endogenous fytohormone levels
and involved genes expressions in dwarf hop plants). Jedna se o novy
vyzkumny smér, ktery propojuje fyziologii chmele s molekularni
genetikou. Fytohormony jsou Uzce spojeny s regulaci rlstu
a nastupem rliznych vegetacnich fazi rostlin (dlouzivy rdst, kveteni,
tvorba postrannich vyhon(, produkce chlorofylu aj.).

V sekciVI. vystoupil Ing.Jaroslav Pokorny, Ph.D., zoddéleni agrotechniky
chmele. Ve svém pfispévku se zaméfil na fyziologické procesy
probihajicich v listech, které byly napadeny peronosporou chmelovou
nebo poskozeny diepcikem chmelovym (Pokorny, J.; Krivdnek, J.;
Jezek, J.; Pulkrdbek, J.: Characterization of changes in photosynthetic rate
and transpiration of hop infected by downy mildew (Pseudoperenospora
humuli) and hop-flea-beetle (Psylliodes attenuatus)). V prvnim pripadé
naméfil rozdil ve fotosyntéze napadenych a zdravych list(, u diepcika
toto prokdzano méfenim nebylo. Méfenim transpirace zjistil, ze
hodnota transpirace byla nizsi u zdravych listd nez u napadeni
diepcikem chmelovym, pfi napadeni peronosporou chmelovou
dosahovaly zdravé listy 133 % hodnoty transpirace napadenych list(.

V posledni sekci VIl vystoupil Ing. Josef Jezek, zoddéleni agrotechniky
chmele. Prednesl prispévek o vyuziti docasné trvalého zatravnéni
v nizkych a vysokych konstrukcich (Kfivdnek, J.; JeZek, J.; Pokorny,
J.; Krofta, K.: Temporary permanent grassing in high and low trellis).
Ve svém piispévku prezentoval vybrané smésky plodin vhodné
k vysevu a predstavil i novinku, mul¢ova¢ do chmelnic s nastavitelnou
sitkou zdbéru (2050 mm - 2200 mm - 2300 mm), ktery odhazuje
mul¢ovanou hmotu do stran ke chmelovym rostlindm a neponechava
ji v mezifadi, kde by dochdazelo k zahnivani a trvalému poskozeni
podrostu.

Védecti pracovnici se kromé aktivnich predndsek prezentovali
i v posterovém bloku. Sbornik prfednasek spolu s posterovou galerii
z jednéni védecké komise IHGC Ize nalézt na webové adrese: http.//
www.lfl.bayern.de/ipz/hopfen/024299/
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MACHINERY PLANT AS AN INTEGRAL PART OF CZECH HOP GROWING

ZAVOD MECHANIZACE, NEDILNA SOUCAST CESKEHO CHMELARSTVI

Ing. Jan Podsednik ml./Jr.

The machinery plant of CHMELARSTVI, cooperative Zatec, is well-
known to hop experts both in our country and abroad as a supplier of
comprehensive technologies for hop cultivation, chemical protection,
harvesting and processing. The operation of the machinery plant is
based on a 50-year tradition. Its product portfolio developed from
supplying the first cultivators
for hop fields and producing
and installing chamber dryers
up to progressive machinery,
equipment and technologies
that meet the high quality
standards of domestic and
foreign customers.
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As far as harvesting technologies
are concerned, the machinery
plant both modernizes the
existing machinery and develops
or innovates new modern
technologies, which meet strict
requirements for reducing hop
production costs and most
importantly for delivering hops
of high quality. In more than
95 % of the original LCCH-type
machines, the initial drum picking of hops has been replaced by
picking walls, which minimize damage caused to hop cones and
considerably reduce losses during the picking process. This know-
how resulted in the development of new PT-15 and PT - 30 hop
picking technologies.
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Pro Sirokou chmelaiskou vefejnost je ¢innost zdvodu Mechanizace
v ramci CHMELARSTVI, druzstva Zatec zndma v tuzemsku i zahraniéi
zejména v oblasti dodévek kompletnich chmelafskych technologii
pro péstovani, chemickou ochranu, sklizen a zpracovani chmele.
Cinnost zavodu je zaloZena na 50-ti leté tradici. Vyvoj produktového
portfolia zdvodu vedl od prvnich
kultivacnich strojd na obdélavani
chmelnic, pres vyrobu a instalaci
komorovych susdren az
k  dodadvkdm  progresivnich
strojli, zafizeni a technologii,
které v dnesni dobé splnuji
vysoké pozadavky na kvalitu
chmele ze strany tuzemskych
i zahrani¢nich odbérateld.

V oblasti skliziovych technologif
se zdvod Mechanizace zaméfuje
kromé modernizace stavajicich
stroju také na vyvoj a inovace
novych modernich technologii,
jejichz technické a technologické
parametry spliuji vysoké naroky
na snizeni nékladd na samotné
péstovani chmele a predevsim
na naslednou vysokou kvalitu chmele. V soucasné dobé bylo jiz u vice
nez 95 % pavodnich stroj typu LCCH nahrazeno plvodni bubnové
¢eséni chmelovych rév ¢esacimi sténami, které jsou k chmelovym
hlavkdm setrnéjsi. Timto procesem cesani nedochazi k poskozeni
chmelovych Sistic a vyrazné se tim snizily ztraty z cesani. Ziskané
poznatky vedly déle k vyvoji novych ¢esacich technologii PT-15 a PT-30.
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In addition to improving the quality of final hop products, the latest
global trends are aimed at environmental protection. Better energy
efficiency of the machinery reduces the negative impact of hop
growing and processing on the environment. Hop drying is the
most energy- intensive part of the harvesting process. Therefore,
representatives of the machinery plant developed in their annual
internal research projects an electronically controlled system to
automate the drying process. The system is connected to containers
with green hops and makes it possible to smoothly feed hops to
the dryer, taking into account quality parameters of the hop matter
(moisture, temperature, dew point). An American-type high-capacity
chamber dryer with automated chamber filling and drying processes
was put into operation in 2012. It has a drying capacity of 1,500 to
1,800 kg of green hops per hour and its energy consumption is 20 -
30 % lower than that of conventional drying technology.

In addition to internal research projects, the machinery plant
works on joint research and development projects with scientific
institutions, namely universities and research institutes in the Czech
Republic and abroad. For example, twenty years of collaboration with
Unigreen S.p.A, an Italian company, have resulted in major upgrades
of moistening technology for chemical hop protection.

In cooperation with the Czech University of Life Sciences in Prague
and CHMEL-Vent s.r.o., the machinery plantis currently implementing
a project entitled “Innovation of hop growing and processing systems
aimed at improving final product quality” (NAZV Reg. No. QI-101B071),
administered by the Ministry of Agriculture of the Czech Republic.
The machinery plant is also participating in the implementation
of research and development projects “Optimizing management
of the technological process of hop picking by machine” (TACR Reg.
No. TA02010557) and “Research and development of technology and
machinery for low-trellis hop cultivation” (TACR Reg. No. TA03021046).
Both projects started in 2013 and are administered by the Technology
Agency of the Czech Republic. Cooperating partners in the projects
are the Czech University of Life Sciences and the Hop Research
Institute.
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Soucasné svétové trendy jsou kromé zvysovani kvality vyslednych
chmelovych produktd zaméfeny také na environmentalni oblast
v podobé snizovani energetické naro¢nosti strojii, coz vede
ke sniiovéni negativniho dopadu péstovéni a nésledného
fazi z celého procesu sklizné chmele je Jeho suseni.V ramci internich
fesitelskych projekt(, které jednotlivi pfedstavitelé a zastupci zavodu
Mechanizace kazdoro¢né realizuji, byl v oblasti suseni chmele
vyvinut elektronicky fizeny systém automatizace susiciho procesu,
ktery ve spojeni se zasobniky zeleného chmele umoznuje plynulé
davkovéni susarny v zavislosti na kvalitativnich parametrech (vlhkost,
teplota, rosny bod) chmelové hmoty. V roce 2012 byla déle vyvinuta
a uvedena do provozu velkokapacitni komorova susarna amerického
typu s automatickym plnénim komor a automatizaci susiciho
procesu. Jeji kapacita suseni je 1 500-1 800 kg zeleného chmele
za hodinu, pficemz energetickd narocnost se snizila o 20-30 %
v porovnani se standardni pouzivanou susici technologii.

Kromé internich fesitelskych projektli spolupracuje zavod Mechanizace
také na spolec¢nych vyzkumnych a vyvojovych projektech s védeckymi
institucemi v podobé vysokych $kol a vyzkumnych Ustavd nejen
v Ceské republice, ale i v zahrani¢i, kde napfiklad vice nez dvacetileta
spoluprace s italskou spole¢nosti Unigreen S.p.A vedla k vyznamnym
modernizacim rosicich technologii pro chemickou ochranu chmele.

V sou¢asné dobé spolupracuje zavod Mechanizace s CZU v Praze
a se spole¢nosti CHMEL-Vent s. r. 0. v ramci realizace projektu
»Inovace systému péstovdni a zpracovdni chmele zamérend na zvyseni
kvality konec¢ného produktu” (NAZV ev.c. QI-101B071), ktery je v gesci
Ministerstva zemédélstvi CR. Daldimi vyzkumnymi a vyvojovymi
projekty, na jejichZz realizaci se zadvod Mechanizace podili, jsou
projekty “Optimalizace fizeni technologického procesu strojniho cesdni
chmele” (TACR ev.¢. TA02010557 a ,Vyzkum a vyvoj technologie a stroji
pro péstovdni chmele na nizkych konstrukcich” (TACR ev.¢. TAO3021046),
jejichz realizace zacala v roce 2013. Oba projekty jsou v gesci
Technologické agentury CR a spolupracujicimi partnery jsou CZU
a Chmelafsky institut s. r. o.
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ESTABLISHMENT AND DEVELOPMENT OF A HOP-DRYING CHAMBER
IN THE BUILDING OF TODAY’S HOP MUSEUM

VZNIK A VYVOJ JEDNE KOMORY NA SUSENI CHMELE V BUDOVE SOUCASNEHO
CHMELARSKEHO MUZEA V ZATCI

Ing. Zdenék Tempir, CSc. (Hop Museum Zatec/Chmelafské muzeum Zatec)

The Hop Museum Zatec was established in the 1990s and is located in
the buildings of two former companies trading in hops (Hr. Melzer and
Pfister/Wistl). These buildings used to serve as hop warehouses and
packing halls and had gradually been built since the 1880s.The last part
of the warehouses and packing halls of Pfister/Wistl was built at the
beginning of the 20" century. The third hop sulphurization chamber,
which has been preserved in the Hop Museum’s building, was built
at that time as well. It was part of a connecting warehouse (wing) of
this company. Additional modifications were necessary in the 1950s,
following a fire in the older of the two warehouses. The connecting
warehouse had already been adjusted to meet the needs of the newly
established operations and the company’s development. Therefore, it
was influenced by different economic and technological conditions
(purchase of hops, means of transportation and logistics, etc.). The last
period of changes in this building was related to the modification of
the entire complex to meet the needs of the Hop Museum.

Chmelafské muzeum v Zatci zfizené v devadesatych letech 20. stoleti
bylo umisténo v objektech dvou byvalych obchodnich firem s chmelem
(Hr. Melzer a Pfister/Wustl). Byly to sklady a balirny chmele postupné
stavéné od osmdesatych let 19. stoleti. Posledni ¢ast téchto sklad
a baliren firmy Pfister/Wustl byla postavena na zacatku 20. stoleti.
V té dobé je také vybudovana treti komora na sifeni chmele, kterd se
dochovala v sou¢asném objektu Chmelafského muzea. Byla soucasti
spojovaciho skladu (kfidla) této firmy. Daldi Upravy byly nutné
po pozéru starsiho ze dvou skladl v padesatych letech minulého stoleti.
Spojovaci sklad byl v3ak jiz upraven pro potieby nové koncipovanych
provozll a vznikajiciho chmelaiského podniku. Byl tak ovlivnén jinymi
ekonomickymi a technologickymi podminkami (vykup chmele,
prostiedky a organizace dopravy a podobné). Posledni obdobi zmén
tohoto objektu souviselo s Upravou celého komplexu staveb (budov)
pro potieby Chmelaiského muzea.

Figure 5:View of the buildings at the time when they served their original purpose and the current state for comparison.
Obrdzek 5: Pohled na budovy v dobé, kdy slouzily svému ucelu a v porovndni se souc¢asnosti.

Connecting warehouse (wing)

The connecting warehouse (wing) was designed in the years 1900
- 1903 and built immediately thereafter so that it could soon be
used for hop storage and packing. The new building connected two
warehouses and packing halls built by the Pfister/Wustl company
in the years 1885 - 1900. The connecting warehouse consisted of a
handling hall located on the ground floor, a three-story warehouse and
a newly built sulphurization chamber with a facility for the final drying
of hops. Preserved project drawings make it clear that the project
changed many times both in the design and construction stages. The
development of the project was influenced by the complicated site,
changing views of the investor on the need and possibility to use new
technologies as well as changes of the individual parts of the extension.
Interventions in both existing warehouses became necessary as well.
Some indispensable functions of the extension required an agreement
with Hr. Melzer, the owner of the adjacent warehouse and packing hall.
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Spojovaci sklad (kFidlo)

Stavba spojovaciho skladu (kfidla) byla projektovana v letech
1900-1903 a ihned postavena, aby mohla co nejdfive slouzit svym
potifebdm pro skladovani a baleni chmele. Nova stavba spojovala
dva sklady a balirny chmele potizené firmou Pfister/Wistl v letech
1885-1900. Spojovaci sklad sestaval z manipula¢niho prostoru
v pfizemi, tfi pater skladist chmele a nové postavené komory
pro Ucely siteni chmele a se zafizenim pro dosouseni chmele.
Z dochovanych vykresd projektu je zifejmé, Ze tento projekt se
béhem projektovani pomérné casto ménil, tak jako feseni vlastni
stavby béhem stavebnich praci. Vyvoj projektu ovliviiovala slozita
situace samotného mista, ménici se nazory investora o potfebach
a moznostech vyuziti novych technickych prostiedkd ¢&i zmén
frakci budované dostavby. Projevila se téZ potieba zasahl do obou
stavajicich skladd. Nékteré nezbytné funkce dostavby vyzadovaly
dohodu s vlastnikem ptfilehlého skladu s balirnou Hr. Melzerem.
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The sewerage system was probably coordinated with the municipality
at the time when the second warehouse was built.

Description of Figure 1

This figure shows the floor plan of the originally intended connecting
wing and the second warehouse of the Pfister/Wistl company. In the
site plan of the extension, a warehouse with the connecting wing
is shown in red. The warehouse is hatched, the connecting wing is
shown in full red, and the sulphurization chamber in black. The older
warehouse of the Pfister/Wiistl company is black-hatched. The floor
plan of the ground floor of the warehouse and connecting wing is
red. Changes, minor complements, exterior and interior extensions
were always marked in a different way. The building company
undoubtedly tried to save drawings and added several changes to
the originals. There are considerable differences between the original
design (1899) and the implemented wing after 1903 in terms of the
useful area of all floors. The inner width of the connecting wing
was enlarged from 3.65 m to 6.10 — 6.25 m and the floor area of
the hop warehouse on the 2" to 4" floors was extended by 160
square meters, which improved the space for moving around with
hop sacks. The handling room on the ground floor for accepting
and clearing packed hops in bad weather conditions and short-term
parking of horse-drawn carriages (about 69 meters for garaging of
the new transportation means and electric motors) were extended.
An extension of the wing made it possible to easily pass through
the chambers on the ground floor and above-ground floors.

Figure/!

36

Redeni kanalizace bylo ziejmé vyjedndno s méstem az pfi stavbé
druhého skladu.

Obrézek predstavuje pldorys pfizemi plvodniho zédméru spojovaciho
kiidla a druhého skladu chmele firmy Pfister/Wistl. Na situa¢nim
planku dostavby jsou sklad se spojovacim kiidlem zakresleny
Cervenou barvou, sklad Srafovén, spojovaci kfidlo plnou cervenou,
prostor sirné komory cerné. Starsi sklad firmy Pfister/Wustl je Srafovan
Cerné. Pdorys piizemi plvodniho zdméru skladu i spojovaciho kfidla
ma barvu cervenou. Zmény, nékteré drobné doplriky, pfistavby vnéjsii
vnitini, byly zakreslovany rlizné vzdy viak dostatecné odlisné. Stavebni
firma nepochybné vykresy projektl Setfila, zmény zakreslovala
a predkladala na plvodnich vykresech vicekrat. Mezi plavodnim
navrhem (1899) a uskutec¢nénou stavbou kfidla po roce 1903 jsou
znacné rozdily ve vyuzitelné plose viech etdzi. Vnitini Sitka spojovaciho
kiidla byla zvétsena z 3,65 m na 6,10-6,25 m a plocha skladu na chmel
v 2-4. podlazi rozsitena az o 160 metr(i ¢tvere¢nich pii soucasném
zlepseni prdjezdnosti a prichodnosti s Zzoky chmele a priichodnosti
skladu. V pfizemi byl rozsiten manipulacni prostor pro pfijem nebo
odbaveni baleného chmele za Spatného pocasi a kratkodobé stani
potaznich voz( (gardzovani nastupujicich dopravnich prostiedki
a elektromotor( asi 0 69 m). Rozsifeni kiidla umoznilo také v pfizemnim
a nadzemich podlazi snadny prdchod komor. Potfeba stavby sirné
komory a jeji umisténi bylo v hlavni Uvaze feSena jiz pfi pfipravé stavby
druhého skladu, ktery byl soucasné uvazovan jako balirna. Komin
sirné komory (32 m) byl postaven mensi ¢asti na pdvodnim pozemku
sousediciho Hr. Melzera.V plidorysu pfizemi spojovaciho kfidla je plocha
podlahy sirné komory popséna jako strojovna a zakresleny obdélnik
ve stfedu o velikosti 3 x 2,5 m Cervené Srafovan. Z pfi¢ného fezu z tohoto
prostoru vypliva, Ze sirnd komora nebyla podsklepena. Pfi vnéjsi ¢asti je
uzké schodisté do dalsi sklepni ¢asti spojovaciho kfidla a v ¢asti prilehlé
k baliré Hr. Melzera uzkéa chodbicka. Podsklepena je pouze &ast, kde
nebyla uvazovana stavba sirné komory.

Na pldorysu pfizemi jsou zietelné i Uvahy o odchylném feseni
vystavby balirny véetné feSeni podlah a dievénych schodist. Kiilny
na uhli pro vytdpéni kanceldfi v prostoru pfijmu a vydeje chmele
je dolozeno i pozdéjsimi fotografiemi. Rovnéz pomérné slozitd
kanalizace byla fesena s ndvrhem z roku 1899 a stéle slouzi.

Na obrdzku je zobrazena situace stavby a okoli. V planku jsou
zakresleny starsi parcely skladu a balirny chmele firmy Hr. Melzera
pozdéji prevzaté jeho synem Janem, starsi sklad chmele firmy Pfister
a Wistl a cervené Srafovand cést skladu a balirny se spojovacim
kfidlem a ¢isly pfislusnych parcel.

Ve spodni ¢asti zakreslend usedlost na parcele ¢. 487 je dolozena
na fotografiich J. Vary (J. Wara) po dokonceni stavby spojovaciho
kfidla v letech 1903 az 1904. Sklady a balirny chmele v blizkém okoli
postupné zanikaly. Ze skladG a baliren A. Christla a K. Kreibicha byl
po prestavbé v nedédvné dobé vytvoren komplex ,Chrdm chmele
a piva”. Pavodni ulice zistaly zachovany. Rozsifeno bylo malé ndmésticko
plvodni Fischer Platz, a to zanikem jiz uvedené usedlosti ¢. 487.

Obrazek pfiblizuje pudorys sklepa a pldorys pfizemi spojovaciho
kfidla. V kone¢ném projektu byla zdlraznéna potieba rozsiteni
prostoru pro pohyb a manipulaci s chmelem a vystavba dostatecné
vykonného zafizeni k siteni, pfipadné dosouseni chmele. Stalé zmény
,strojovny” vcetné uchovani dlazby do dokonceni stavby ukazuje
na hledani nejvhodnéjsiho zdroje - motoru pro nové instalované lisy.
Instalovany byly nejvhodnéjsi elektromotory.

Obrazek ctvrty popisuje fez spojovacim kfidlem v prostoru komor
na sifeni a dosouseni chmele. Plivodné uvazované dvé sirné komory
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The need for a sulphurization chamber and its location had already
been addressed during the preparation of the second warehouse,
which was also intended to be a packing hall. The chimney of the
sulphurization chamber (32 m) was built partly (with a smaller part)
on the original neighboring lot of Hr. Melzer. The floor plan of the
connecting wing describes the floor area of the sulphurization
chamber as an engine room. The rectangle in the middle with a size
of 3 x 2.5 m is red-hatched. A cross-section of this room shows that
there was no cellar under the sulphurization chamber. At the external
wall, there is a narrow stairway leading to another cellar section of the
connecting wing. There is a narrow corridor in the section adjacent
to the packing plant of Hr. Melzer. A cellar was only built in sections
where the sulphurization chamber was not intended.

The floor plan of the ground floor clearly shows that a different
solution for the packing plant was considered. It includes floors and
wooden stairways. Coal sheds for office heating in the acceptance and
release areas are evidenced by later photographs. The complicated
sewerage system was addressed in the design from 1899 and is still
functional.

Description of Figure 2

The figure shows the building and its surroundings. The plan includes
two older lots of the warehouse and packing plant of Hr. Melzer, later
of his son Jan, as well as an older hop warehouse of the Pfister/Wiistl
company and the red-hatched warehouse and packing plant with
the connecting wing and lot numbers.

The lower part shows a settlement on lot no. 487, which is evidenced
by photographs of J. Vara (J. Wara) after the completion of the
connecting wing in the years 1903-1904. Warehouses and packing
plants in the near surroundings gradually vanished. The “Hop and
Beer Temple” was established in the warehouses and packing plants
of A. Christl and K. Kreibich, following reconstruction. The original
streets have been preserved. The small Fischer Platz square was
extended as settlement no. 487 ceased to exist.

Description of Figure 3

The figure shows the floor plans of the cellar and of the ground
floor in the connecting wing. The final project emphasized the
need to extend the maneuvering and handling space and to build a
sufficiently powerful facility for hop sulphurization, and possibly the
final drying. Permanent changes to the “engine room” (e.g. keeping
the floor tiling until the building was completed) show that the
investor was looking for the most suitable power supply — engine
for the newly installed presses. The most appropriate electric motors
were installed.

Description of Figure 4

The forth figure is a sectional view of the chambers for hop
sulphurization and final drying in the connecting wing. Originally,
only two sulphurization chambers were planned but eventually a
third chamber was added. The third chamber is not included in the
project. Based on an agreement, the chimney was partly built on the
lot of Hr. Melzer’s packing plant. The above-ground part of this wing
has not been preserved since it was destroyed by fire. Only a cellar
with floor tiling and a cellar section of the sulphurization chamber
with vaults, a modified stairway and flue openings survived thanks
to last-minute interventions of historians.

The second part of the figure shows the Hop Museum’s building
with sulphurization chambers in the packing plant of Hr. Melzer and
Pfister/Wistl.

Conclusions

In particular, project drawings and accompanying files from the
Zatec town archive were used to learn about the establishment and
development of hop-drying chambers in the buildings of the Hop
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Museum in Zatec. Preserved
photographs from the period
after the completion of the
connecting wing and the
entire complex were useful
as well. Results of research
concentrating on the building
during the construction of
the Hop Museum were also
available.

Over the last few years,
necessaryandsometimeseven
indispensable modifications
have been made in line with
the Museum’s needs. On
such occasions, historical,
archeo-historical and hop-
technological research was
carried out.

This is a pilot article, which will
be followed by articles on the
development of hop growers’
buildings in the center of Zatec
and similar development in
other hop-growing areas such
as Roudnice nad Labem or
Trsice (Tirschitz).
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byly pozdéji doplnény tieti komorou, kterd vsak v projektu
neni. Komin stél ¢aste¢né, na zakladé dohody, na pozemku
balirny Hr. Melzera. Z celého kfidla se z nadzemni ¢asti diky
poZzéru nic nedochovalo. Zistal jen sklep s dlazbou a sklepni
¢ast sirné komory s klenutim, pozménéné schodisté a otvory
po kourovodech diky zasahu historikt v posledni chvili.

Druha ¢&ast obrazku ukazuje objekt chmelafského muzea
se sirnymi komorami v balirndch Hr. Melzera a firmy
Pfister/Wiistl.

Pro poznéni vyvoje o zfizeni komor na suseni chmele
v objektech Chmelafského muzea v Zatci byly pouzity
predevsim vykresy projektli a doprovodné spisy z archivu
mésta Zatce a rovnéz uchované dobové fotografie
z obdobi po dokonceni stavby spojovaciho kfidla i celého
objektu. Vyuzito bylo i studium vlastni stavby pfi budovani
chmelaiského muzea.

V poslednich letech se provadély v objektu potiebné,
nékdy nezbytné, Upravy s vyhledem pro potifeby muzea.
Soucasné probihal i pfileZitostni stavebné historicky,
archeo-historicky a chmelafsko-technologicky prizkum.

Tento prispévek je pilotnim &ldnkem, na ktery navazuje vyvoj
chmelarskych staveb v centru mésta Zatce a podobny vyvoj
v dalsich chmelarskych oblastech jako napfiklad v Roudnici
nad Labem nebo v Trsicich.

Figure/(
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TRACES OF HOPS - Karel Hudec (1908 - 1978) - the story of a Czech hop trader

CHMELOVE STOPY - Karel Hudec (1908-1978), piibéh ¢eského obchodnika s chmelem

Vladimir Vale$ (Hop Museum Zatec/Chmelaiské muzeum Zatec)

Annotation:

Traces of Hops. Under this title we would like to gradually present interesting
hop-related destinies. In our extended hop family, among hop growers,
processors, traders, teachers, researchers and promoters, the memories
of contemporaries hold numerous life stories of those who came before
us and whose lives created a rich history of hop growing and processing.
Let it be our task to capture and preserve these stories, memories and life
experiences and make them available to the general public.

At the Hop Museum in Zatec, we will collect, preserve and exhibit
photographs, diaries, archive materials, recordings and testimonies of
people carrying on the family tradition — in short, all materials that we used
to write these stories. We believe that we will put together and complement
amosaic of past events to serve as a moral for us and future generations.

We all have to listen to the voices from the past because we want to
understand the present and continue our predecessors” tradition. We
owe a great deal to this tradition, the world-famous name and immense
popularity of Saaz hops. Nothing would be more damaging than priding
ourselves on the high quality of Saaz hops and only profiting from its
good reputation. History is a teacher of life, so let us learn a lesson from
it and make sure it has no poor students.

Employees of the Hop Museum in Zatec

Place and time of action:
October 9, 1938, Zatec (Saaz)

Early in the morning, the sirens of factories in Zatec began to sound
and commanded the German population to decorate the town
to welcome the approaching
Wehrmacht troops. The exodus of
the Czech population from Zatec
to the Bohemian interior has
already been going on for several
days. Some are still left in the town.

At noon, a Czech police unit and
a young engaged couple get on
the last bus. Karel Hudec and his
fiancée Marie Zaloudkova leave
Zatec, a town where he had spent
thirteen years gaining experience
with hops. The devastated Karel
thinks about all that he has to
leave behind and about his future.

Karel Hudec was born in
Postoloprty on September 1,
1908, the sixth child in the family
of alocal tailor. After the outbreak
of World War |, he starts to attend
thefirstgradeinaCzech school.Oneyear later, hisfather Josefis enlisted
in the Imperial and Royal Army, taken captive by Russians and does not
return home until 1918. Karel studies at the town school and later at
a German commercial two-year school in Zatec. As most children his
age in Postoloprty, he helps his family with the hop field work and hop
aroma becomes his destiny. In 1925, he starts working as a managing
clerk and foreign exchange agent for the hop trader Emanuel
Leiner. In 1932, his father has a stroke when fixing fallen hop plants.

Karel Hudec na chmelnici u Zatce, 1933
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Karel Hudec on hop garden nearby Zatec in 1933

Anotace:

Chmelové stopy. Pod timto ndzvem chceme postupné predstavit
zajimavé chmelarské osudy. Vté nasirozvétvené chmelarské rodiné, mezi
péstiteli, zpracovateli, obchodniky, uciteli, védci i propagdtory chmele, je
v pameétech soucasnikt uchovdvdna celd fada Zivotnich pribéhd téch,
ktefi tu byli pred ndmi a svym Zivotem tvofili bohatou historii péstovdni
a zpracovdni chmele. Nasim tkolem budiz tedy zachytit a uchovat tyto

Ve Chmelafském muzeu v Zatci budeme shromazdovat, uchovdvat
a vystavovat fotografie, deniky, archivni materidly, nahrdvky i svédectvi
pokracovatel(i rodinnych tradic, zkrdtka vsechny podklady, které slouZily
ke zpracovdni téchto pribéhu. Véfime, Ze tim poskldddme a doplinime

mozaiku uplynulych uddlosti pro pouceni nds i pristich generaci.

Vsichni musime naslouchat hlasiim paméti, protoZe chceme porozumét
pritomnosti a chceme pokracovat v tradici nasich predkd. Jsme této
tradici, svétovému jménu a velké oblibé Zateckého chmele spise dluzni.
Nic by nebylo skodlivéjsi, nez stdle se honosit jakosti Zateckého chmele
a pouze téZit z jeho dobré povésti. Historie je prece ucitelkou Zivota,
poucme se z ni a nedopustme, aby méla jenom Spatné Zdky.

Pracovnici Chmelafského muzea v Zatci

Cas a misto déje:
9. fijen 1938, Zatec

Casné rano se rozeznély sirény zateckych tovaren a daly tak
némeckému obyvatelstvu povel k vyzdobé mésta k pfivitani blizicich
se jednotek wehrmachtu. Jiz nékolik tydnl trva exodus ceskych
obyvatel Zatce do ¢&eského
vnitrozemi, presto jich ve mésté
jesté par zbyva.

Kolem poledne toho dne
do posledniho autobusu
nastupuje jednotka ceské policie
a dva mladi lidé, snoubenci.
Opousti Zatec, mésto, kde
po dobu tfinacti let ziskaval
zkusenosti s chmelem, Karel
Hudec a jeho snoubenka, Marie
Zaloudkova. Zdrcenému Karlovi
se hlavou honi myslenky nato, co
vsechno opousti a co bude dal.

Karel Hudec se narodil 1. 9. 1908
v Postoloprtech jako Sesté dité
v rodiné mistniho krejciho.
Po vypuknuti 1. svétové viélky
zacinad chodit do 1. tfidy ceské
skoly. Za rok jeho otec Josef
narukuje do c. k. armady, padne do ruského zajeti a dom se vraci az
v roce 1918. Karel vystuduje méstanku a poté dvouletou némeckou
obchodni gkolu v Zatci. Jako vétsina jeho vrstevnikd v Postoloprtech
pomaha jiz od détstvi na rodinné chmelnici a viiné chmele se mu
stdva osudem. V roce 1925 nastupuje jako disponent a devizovy
referent u obchodnika s chmelem, Emanuela Leinera. V roce 1932
rani jeho otce mrtvice pfi zavésovéani spadlych Stok(, ale Karel
na chmel nezanevie. Firma Leiner sidli na namésti Svobody
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However, Karel does not come to hate
hops. Leiner’s company is domiciled at
Némeésti Svobody in house no. 57. Many
business meetings take place in a nearby
cafe located on the ground floor of the
town hall. Karel Hudec quickly advances
from the post of a managing clerk to that
of a warehouseman, cash registrar and
interpreter. Thanks to his diligence and
expertise he becomes indispensable to
his boss. He represents him on business
trips to breweries. He is popular with his
colleagues and customers. His youth,
agility and energy also open the doors
of competitors for him. He met Marie
Zaloudkova, a native of Zatec, and they
got engaged after some time. It seemed
that nothing was blocking his way to an
excellent career and his dream of being
an independent hop trader. Zatec had a
population of 18,000 inhabitants at that
time, 3,000 of them Czech. It was not
easy for the Czech minority to live in the
town but the real problems were still to
come.

The coexistence of Czechs and Germans
in the borderlands worsened after 1935
and the differences deepened with the
growing power of the Sudeten German
Party. As many other hop traders in

Zatec, Emanuel Leiner was Jewish and this fact started closing the
doors of German suppliers and customers to him and his employees.

In September 1938, the Czechoslovak government responded
to increasing pressure from Germany and the situation in the
borderlands with mobilization. Karel Hudec is enlisted in Zamberk in
the Orlické Mountains. A few days later, the Munich Agreement was

Employees of Leiner’s company, from left Karel Kovanda,
Emanuel Leiner and Karel Hudec, Zatec 1930

v domé ¢. 57. Mnohé obchodni jednani
jsou vedena v blizké kavarné v piizemi
radnice. Karel Hudec rychle postupuje
od disponenta  pres  skladnika,
pokladniho a tlumocnika, az se
pro svou pili a odbornost stava pro pana
$éfa nepostradatelnym a zastupuje jej
i na sluzebnich cestach po pivovarech.
Je oblibenym u spolupracovniki
i zdkaznikl a jeho mladi, agilnost
a energie mu oteviraji dvefe
i u konkuren¢nich obchodnik(. Seznamil
se s Marii Zaloudkovou, Zzateckou
rodackou, a po case se zasnoubili.
Zdalo se, ze nic nestoji v cesté jeho
skvélé kariéfe a naplnéni touhy stat se
samostatnym obchodnikem s chmelem.
Zatec mél v té dobé 18 000 obyvatel
a zilo v ném 3 000 Cechd. Ceska mensina
to ve mésté neméla jednoduché, ale
skutecné problémy mély teprve piijit.

V souziti Cechli s Némci v pohrani¢i se
poroce 19350bjevilytrhliny, kterésestéle
vzrlstajici silou Sudetonémecké strany
rozsifovaly a prohlubovaly. Emanuel
Leiner byl, jako mnozi zatecti obchodnici
s chmelem, Zid a pravé to jemu a jeho
zaméstnancim zacalo zavirat dvefe
u némeckych dodavateld a odbérateld.

Na vzristajici tlak Némecka i na situaci v pohranici reagovala v zari
1938 ceskoslovenska vlada vyhlasenim mobilizace a Karel Hudec

rukuje do Zamberka v Orlickych horach. Par dni poté doslo k podpisu

pfi¢lenéna k Risi.

signed, depriving Czechoslovakia of its borderlands having an area of

nearly 29,000 km and a population of more than 3 million inhabitants.
Half of the Zatec hop growing region was annexed to the Reich.

Karel returns from Zamberk to Zatec
on October 8. He responds to the
situation in the town very quickly. He
bids farewell to his boss Emanuel Leiner.
He will never see him again. He and
his fiancée Marie manage to pack one
suitcase and can barely get on the last
bus going to the interior of the country.

There is chaos in Prague. The engaged
couple stays overnight at various
addresses. Karel tries to reestablish his
work contacts but nobody is interested
in a hop trader. In March 1939, Adolf
Hitler proclaimed the Protectorate of
Bohemia and Moravia, annexing the rest
of the Czech territory and its population.
The young couple is prevented from
moving to Canada as they had planned.

Eventually, Karel manages to get back
to the hop business. After two short
interludes at the K. Schwarz and K.
Pechan companies, he joins Briider
Klepsch as a general representative in
1940. He also acquires a business license

Bruder Klepsch « Bratfi Klepschové
Hopfenhandlung Obchod s chmelem
NEJVETS] SKELADISTE CHMELE 5 PODZEMNIMI CHLADIRNAMI V ZATCI.SAAZ
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PRAHA-ZATEC, dne 21.4.1045.

Potvrzenti o pracovais pomru.

Fotvroujese pro pofddek, %e pan H U D E ¢ KAREL,
narogeny 1.9. 1908 v Posteloprtech, okres Jatec, bytem v Praze-
Vinohradech, Schwerinova 36, je u nadi firay samdstndn od 1.ledna
1940 jako prode jni dfedndk., PPevsal vedeni nadl prafaké
pobodky jako representant pro Jechy a Morave, & stal se nmalifm
Eivaostenskin smoondncem.

Podle dobody potrvd pracowvni smlouva 10 rokld, takie
skon®i 1,ledne 1950. Po vsdjemné dohodd mfide pak bjti prodlouZena
o dalSfieh 10 let.

Pan Earel Hudec je oprdvadn ziskdvati pro nds
zakdzky a nds obohodnd v Jdchdch a na Moravé zastupovat.

Fracovni smlouva £ 1. ledna 1940 sdetdvd proto
v plné platnoati a je pro obé strany smérodatnd.

Briider EKElepsoh,
- Hopf & lung,
3AAZ
nové BRODER KLEPSC
HOFFINHANDIUNG
g PRAG XE - SCHWIRNSTRASSE

Panu
Harlu Hudocovi
v Praze XII,

Schwerinovae 36. .
A

Employment certificate, 1945
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mnichovské dohody a to znamenalo pro tehdejsi CSR odstoupeni
pohrani¢nich Uzemi o rozsahu téméf 29 000 km s vice nez
3 miliony obyvatel. Polovina rozlohy Zatecké chmelaiské oblasti byla

Karel se ze Zamberka do Zatce vraci 8. fijna. Reaguje na situaci
ve mésté rychle. Loucdi se se svym 3$éfem Emanuelem Leinerem.

Uz se nikdy neuvidi. Se snoubenkou
Marii  stihnou zabalit jeden kufr
a jen taktak se vejdou do posledniho
autobusu do vnitrozemi.

V' Praze panuje zmatek, snoubenci
prespdavaji na rliznych adresach. Karel
se snazi obnovit dfivéjsi kontakty, ale
o obchodnika s chmelem ted nikdo
nestoji. V bfeznu 1939 vyhlasil Adolf
Hitler Protektorat Cechy a Morava.
Tim zabral zbytek ceského Uzemi
i s jeho obyvateli a také prekazil obéma
mladym lidem pldnované vystéhovani
do Kanady.

Nakonec se Karlovi podafi vrétit se
ke chmelu. Pres dvé kratkd intermezza
u firem K. Schwarz a K. Pechan
nastupuje v roce 1940 jako generdlni
reprezentant u firmy Bratfi Klepschové,
obchod s chmelem. Navic ziskava
zivnostenské opravnéni pro vlastni
obchod s chmelem a lupulinem.
Karel Hudec, velkoobchod s chmelem
a lupulinem, Praha XII., Schwerinova 40.
Ziskava dokonce uvér pro své podnikani



for his own hop and lupulin

trade. Karel Hudec, hop and 3 Ve Be24FL 1843
lupulin wholesale, Prague XIl., B
Schwerinova 40. He even takes E Gl jin; B8 17522/D8/Dkc,
out a loan for his business

Betri:

Vic:

)

Oprédvnéni k obchodu s chmelem.

ve chmelu ve vysi 20.000
korun od Ustavu pro péci
o pristéhovalce. Karel Hudec
se snazi délat to, co se naucil,
obchodovat s chmelem. Vsude

Pan

Karel Hu d e ¢,
generdlnf zdatupce firmy
Briider Klepsch,

Praha XII, Schwerinova 36.

in the amount of 20,000
crowns from the “Institute for
Immigrants”. Karel Hudec tries
to do what he has learned -
the hop trade. Germans are all
around but he has to live. He
offers hops to breweries. The
Reich  Protector prohibited
exports of hops from the
Protectorate to the rest of the
Reich and imports from the
Reich (including the Zatec
region) to the Protectorate.
Karel Hudec violated this
prohibition. Therefore, the
Bohemian-Moravian Union for
Hops, Malt and Beer, also called the Beer Union, officially revoked his
concession for trading in hops with breweries. He requested the issue
of a new license every year but his requests were always denied. The
main reason was the elimination of companies with low turnover. He
could only do business with pharmacies and drug stores and at least
supply small amounts of hops and lupulin. Life was getting harder. In
spite of that, the couple got married in 1941. He still represented the
German company Briider Klepsch, Saaz - Nlrnberg - Prag and delivered
small amounts of lupulin (2 to 100 kg) to pharmacies and drug stores.
In 1942 he is fined by the Beer Union for repeated late submissions of
statements on hop and lupulin sales and has to pay 10,000 crowns.
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Karel does not give up, fights his destiny, circumstances and himself.
He keeps on doing what he learned from Emanuel Leiner and what
he can do best, as he believes. He trades in hops. He does not want
to admit that his work resembles cobbling. The war and its atrocities
must soon end and Czechoslovakia will again be free. The married
couple will return to Zatec and the hop trade will thrive again.

Air-raid sirens began to sound. The American bombing unit is
approaching Prague. The Vinohrady area, where the Hudec family
lives and works in a one-room apartment, is bombed very heavily.
Marie runs to the cellar with her one-year old son. Karel, who is a
commander of air-raid protection on the block, puts on a helmet
and runs outside to help other people get to the shelters. One of the
bombs explodes nearby. The pressure wave throws Karel against the
wall and hits his apartment. All documents, correspondence, invoices
and postal receipts get destroyed or scattered over the area.

Karel Hudec is injured by fragments of bricks and his eardrums are
perforated. He is hit by a wave of pain, not knowing that he will never
return to Zatec again and that it is the end of Karel Hudec's hop and
lupulin wholesale business.

The professional and personal life of the Czech hop trader comes to an
end in the 1970s after many endless troubles during the communist
era. He started his career in 1925 as a managing clerk and foreign
exchange agent, working for his first boss Emanuel Leiner. He retires
in 1970 as an officer in the foreign exchange supervision department
of the Administration for Property and Foreign Exchange Matters. He
dies eight years later.

Written by employees of the Hop Museum in Zatec in July 2013, using
archive materials lent by Mr. Ivo Hudec, Prague 2

K Vadim dopisfim ve vici shora uvedené sdflujeme,Ze podl
smérnic danfch nédm ministerstvem zem&d&lstvi a lesnietvi, pro-
vedli jsme v obchodu & chmelem redukei, kterou byly vyfazeny
firmy s malfm obrectem pro tento rok z obchodovéni s chmelem.
Tato redukee byla provedena té%Z po dohed# s Hospoddfakou skupi-
nou velkoobchodu a zahrani®nfho obchodu,

gﬁbude Vém jakoZ i jinfm meni{m firmdm

\'J obchodu s chmelem pro letodni rok ndéleno.- Tim .
TREnn male roThodnatT 2€ dn

#]. A ITa-11554/Dr.Ke/Hm, kterfm nensmitdme nifeho protl tomu,

abyste obchodoval & lupulinem a s chmelem
neb jiné nepivovarské zpracovdni,
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okolo jsou Némci, ale zit se
musi. Nabizi chmel pivovariim.
Rigsky protektor vydal zékaz

vyvozu protektoratniho
chmele do ostatni Rise
~ghe 7T, EKvEtna 1943, a i dovozu z Ri%e, tedy

o drogerie i z Zatecka do Protektoratu.

BOHMSCH-AAYIE- T VERRANDES A tento  zdkaz Karel
b . .
CesvouGRA o SvAzy Hudec  prestoupil.  Proto
'& Aﬂﬂ w X ,
mu  Ceskomoravsky  svaz

A\IZ Y . (s
AVrlepu pro chmel, slad a pivo, téz

zvany jako Pivosvaz, Gfedné

odebral koncesi pro obchod

s chmelem pro pivovary.

Prestoze kazdym rokem Zzédal

o znovuvydani této koncese,
vzdy byly jeho zadosti zamitnuty. Hlavnim divodem bylo vyfazeni
firem s malym obratem. Nezbyvalo, nez obchodovat s lékdrnami
a drogeriemi a doddavat jim alespofl malé mnozstvi chmele
a lupulinu. Zivot byl stale t&Z3i. Pfesto se v roce 1941 snoubenci
stdvaji manzeli. Nadale zastupuje némeckou firmu Briider Klepsch,
Saaz - Nlrnberg - Prag, a dodéava lupulin v malych mnozZstvich
od 2 do 100 kg lékarndm a drogeriim. V roce 1942 dostéva
od Pivosvazu pokutu ve vysi 10 000 korun za opétovné pozdni dodani
vykazu o prodeji chmele a lupulinu.

Generdln{ sekretéf,

Karel se nevzdava, bojuje s osudem, s okolnostmi, sam se sebou.
Stéle déld jen to, co se naudil u Emanuela Leinera a co podle vlastniho
minéni umi nejlépe. Obchoduje s chmelem. Nechce si pfipustit, ze
jen tak piistipkaii. Valka a vsechny ty hrlizy pfece musi skoncit
a Ceskoslovensko bude zase svobodné. Manzelé se vrati do Zatce
a obchodu s chmelem se bude dafit.

Rozeznély se protiletecké sirény. Na Prahu mifi americky
bombardovaci svaz. Obzvlasté silné je bombardovana oblast
Vinohrad, kde Zije a podnikd v jednopokojovém byté i rodina
Hudcovych. Marie utikd s jednoro¢nim synem do sklepa a Karel, ktery
je velitelem protiletecké ochrany v bloku, si nasazuje pfilbu a utika
ven, aby pomohl lidem do kryt(. Blizko vybuchuje jedna z bomb.
Tlakovéa vina mrsti Karlem o zed a zasdhne i jejich byt. Vechny
dokumenty, korespondence, ucty, stvrzenky a podaci listky jsou
zniceny nebo rozhéazeny po Sirokém okoli.

Karel Hudec je zranén ulomky cihel, méa prorazené usni bubinky. Je
zasazen vinou bolesti a nevi, ze do Zatce se jiz nevrati a ze pravé
konci firma Karel Hudec, velkoobchod s chmelem a lupulinem.

Profesni a zivotni kfivka ¢eského obchodnika s chmelem se uzavira
po mnoha nekonecnych obtizich v éfe komunismu v sedmdesatych
letech minulého stoleti. Jako disponent a devizovy referent u svého
prvniho $éfa, Emanuela Leinera v roce 1925 zacinal a jako referent
oddéleni devizového dohledu Spravy pro véci majetkové a devizové
odchazi v roce 1970 do dlchodu. Po osmi letech Karel Hudec
umira.

S pouZitim archivnich materidl a dokumentd zapdjcenych panem Ivo
Hudcem, Praha 2, zpracovali zaméstnanci Chmelafského muzea v Zatci,
Cervenec 2013
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HOP GROWERS CONGRESS 2013

CHMELARSKY KONGRES 2013

Ing. Michal Kovafik (Hop Growers Union of the Czech Republic/Svaz péstiteld chmele Ceské republiky)

The Czech Hop Growers” Congress was held at the end of January
and was organized by the Hop Growers Union. This very important
gathering of Czech producers of the green gold took place in the
conference facilities of the S.E.N. hotel in Senohraby near Prague.
The hotel, which is sometimes called “Little Konopisté” after its
model, is easily accessible from all Czech hop growing regions
thanks to its location. The congress was attended by more than 100
participants and guests from governmental and non-governmental
organizations.

Na samém konci ledna letosniho roku se konal kongres ceskych
péstiteldl chmele, ktery organizuje Svaz péstiteld chmele. Jednd
se o velmi vyznamné setkani péstiteld zeleného zlata v Ceské
republice. Kongres probéhl v konferen¢nich prostoréch hotelu S.E.N
v Senohrabech u Prahy. Tento hotel po vzoru origindlu nazyvany
,malé Konopisté” je svoji polohou dobfe dostupny pro viechny
chmelaiské regiony v Ceské republice. Kongresu se zG&astnilo vice
nez sto Ucastnik(l a rovnéz pozvani hosté z fad vladnich i nevladnich
organizaci.

The congress day was divided into two sessions. The morning session
was dedicated to the work of the Hop Research Institute and to science
in general. Researchers presented their results and observations. The
new planting stock and its production parameters were evaluated
and shown inyield and content charts. The best results were achieved
in a Saaz vegetation (a meristem) that provided a yield of 1.5 tons per
hectarein an area of 10.5 hectares in the Postoloprty cadastral area in
the 2012 harvest and had a 4.56 % content of alpha bitter substances.
Furthermore, speakers presented achievements in ongoing projects
such as Czech Organic Beer and EUREKA. The latter project is aimed
at breeding varieties to be grown in the Czech Republic under low
trellis. Projects finished in 2012 included the “Integrated hop growing
system (2008 - 2012)" and the “Development of molecular-genetic
markers for modern hop (Humulus lupulus) breeding and genetic
engineering based on a genomic and expression library system (2008
—2012)".The current Czech hop research focuses on areas such as:

e Research and development of technologies for economical hop
growing

e Hop breeding aimed at specific aromas or varieties suitable for
low-trellis cultivation

e Improvement of qualitative parameters of hop production

e Minimization of risks of the impact of climate change on hop
production

e Innovation of means and methods for protecting hops against a
complex of pests

e Research, development and verification of diagnostics, i.e.
detection, determination and quantification of pathogens and
animal pests as a prerequisite for their effective control

Kongresovy den sestava z dvou blokd. Dopoledni blok byl vénovan
praci Chmelafského institutu s.r. 0. a védé obecné. Védci prezentovali
své vysledky a sledovéani. Hodnotila se nova vysadba a dosahované
parametry produkce pochézejici z této sadby. Vysledky byly
demonstrovény na vynosové a obsahové kfivce. Viibec nejlepsiho
vysledku mezi vysazy dosahl porost Zateckého poloraného ¢ervenaku
(meristém) sklizeny v roce 2012 z plochy 10,5 ha v katastralnim tzemi
Postoloprty a vynosem 1,5 t/ha. Obsah alfa horkych latek dosahl
4,56 %. Ddle byly prezentovany dosavadni vysledky v probihajicich
projektech jako je Ceské Biopivo nebo EUREKA majic za cil
vyslechténi vhodné odrlidy na nizké konstrukce pro ¢eské podminky
a dalsi. Ukoncené projekty v roce 2012 byly napfiklad ,Integrovany
systém péstovani chmele (2008-2012)" nebo ,Vyvoj molekuldrné
- genetickych marker(i pro moderni slechténi a genové inzenyrstvi
chmele (Humulus lupulus) zaloZzenych na systému genomovych
a expresnich knihoven (2008-2012)". Zakladnimi sméry rozvoje ceské
chmelaiské vyzkumné ¢innosti jsou v soucasnosti napiiklad:

Vyzkum a vyvoj technologii pro ekonomické péstovani chmele
Slechténi chmele pro specifické viiné & odriid vhodnych
do nizkych konstrukci
Zvyseni kvalitativnich parametr( produkce chmele
Minimalizace rizik dopadl klimatickych zmén na produkci
chmele

e Inovace prostredk(l a metod ochrany chmele proti komplexu
skodlivych organism0

e Vyzkum, vyvoj a ovéfovani diagnostiky, tj. detekce, determinace
a kvantifikace patogenl a Zivocisnych skldcl rostlin, jako
predpoklad pro jejich Uc¢innou regulaci



e Evaluation of harmfulness and economic
efficiency of protective interventions

e Development and use of biological and
biotechnological means of protection
against pests in cultivated plants

e Development of new genotypes with
good prospects for new hop varieties
resistant to climate change

e Research on sources and mechanisms
of plant resistance to pests and their
utilization in hop breeding and growing

e Useofchemotaxonomicand molecular-
genetic methods for determining the
authenticity of hop varieties

e Minimization of risks of the occurrence
of pesticide residues and natural
contaminants in food chains and
reduction of allergen occurrence

e Use of biologically active substances of
hops in functional foods and food supplements

The afternoon session was opened by Bohumil Pazler, chairman
of the Czech Hop Growers Union. His speech touched on both the
current state and medium-term outlook of Czech hop growing and
evaluated last year’s harvest. Subsequently, the Union’s secretary
provided information on global developments in the hop growing
industry. The guest speaker session included a presentation given by
the president of the Union of Hop Traders and Processors, evaluating
demand for Czech mild aroma hops. A representative of the Beer
and Malt Association informed participants of the previous brewing
season and recent developments in the national and international
beer industries. The current situation in the Czech agricultural sector
was discussed by representatives of the Agrarian Chamber and the
Agricultural Association of the Czech Republic. A representative of
the Ministry of Agriculture assured attendees with his presence and
words of the Ministry’s support for Czech hop growing and presented
the government'’s priorities defined in the position on the EU’s new
Common Agricultural Policy for the period 2014 - 2020.
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Viadimir Nesvadhg
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Odpoledni blok kongresu byl zahdjen predsedou Svazu péstitell
chmele Bohumilem Pézlerem, ktery svym projevem zabrousil jak
do soucasného stavu ceského chmelafstvi a jeho stfednédobého
vyvoje, tak také zhodnotil uplynuly skliziiovy ro¢nik. Tajemnik
Svazu poté informoval o svétovém vyvoji ve chmelafstvi. V bloku
hostll  kongresu zhodnotil poptivku po jemné aromatickém
ceském chmelu prezident Unie obchodnikl a zpracovatell chmele.
Uplynulou pivovarskou sezénu a vyvoj tuzemského i zahrani¢niho
pivovarského priimyslu nastinil zéstupce Svazu pivovarl a sladoven.
Stav ceského zemédélstvi zhodnotili predstavitelé Agrarni komory
CR a Zemédélského svazu CR. Zastupce Ministerstva zemédélstvi
svoji pfitomnosti a slovy ubezpecil Gcastniky v podpore ceského
chmelafstvi a predstavil priority stitu v pozici nové Spolecné
zemédélské politiky EU pro obdobi 2014-2020.
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ZATEC BREWERY’S OPEN DAY WELCOMES THE HOP FESTIVAL
ZATECKY PIVOVAR DNEM OTEVRENYCH DVERI PRIVITAL CHMELFEST

Ing. Michal Kovafik (Hop Growers Union of the Czech Republic/Svaz péstiteld chmele Ceské republiky)

The Hop Festival is an important cultural event, appealing to the
inhabitants of our hop growing region. The event started on the
initiative of the civic association Hop and Beer Temple in 2000 as a
response to the unique discovery of a Homo Lupulus on the Zatec
square. During random excavations, he was discovered in a crouched
position with a jug and a clay plate in his right hand. There were
seven incisions on the plate. It has not been proven whether it was a
coincidence or an ancient bill for beer.

Chmelfest, to je vyznamna kulturni akce oslovujici obyvatele celého
naseho chmelaiského regionu. Akce vznikla z iniciativy ob¢anského
sdruzeni Chrdm chmele a piva jiz v roce 2000 jako odezva
na tehdy unikatni ndlez Homolupula na Zateckém namésti. Ten byl
pfi ndhodném vykopu objeven ve skréené poloze se dzbankem
a s hlinénou destickou v pravé ruce. Desticka na sobé méla sedm
vrypu. Jestli se jednalo o ndhodu ¢i o prastary pivni Ucet se zatim
nedokazalo.
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This year's Hop Festival was part of the Open Day at the Zatec brewery.
As is always the case, the Hop Festival started with a procession of
allegorical chariots with hop and beer motifs. The procession, also
called the Hop March, stopped at the Zatec square at a unique small
hop field where a blessing was pronounced upon the future harvest.
The Hop Festival's Queen was elected and crowned this year as well.

Rainy weather did not discourage more than two thousand visitors
from attending the Hop Festival. They enjoyed the program and
celebrations of the arrival of the new hop season. Hundreds of
additional inhabitants watched just the procession. One of the visitor
attractions was the unique opportunity to taste 16 types of beer brewed
exclusively in the town of Zatec —in the local Zatec brewery, in the Hop
Research Institute’s experimental brewery or in the brewery “U Orloje”
(“At the Astronomical Clock”), which is part of the Hop and Beer Temple
complex in Zatec. The Hop Festival’s program included performances
of eight regional musical groups and gourmet food stands. Visitors
drank a total of 55 beer kegs, which amounted to incredible 8,333
beers when converted to small beers (the beer size sold to the visitors).

Fourteen group tours took place in the brewery during the Open
Day. 400 visitors watched the so called “tableaux vivant” or “living
pictures’, performed by actors that guided visitors through the entire
process of authentic beer brewing in the Zatec region.
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V letosnim roce byl Chmelfest soucdsti dne otevienych dvefi
v Zateckém pivovaru. Samotny Chmelfest byl zahdjen jako vzdy
privodem alegorickych vozl s chmelovou nebo pivni tematikou.
Prdvod, zvany Chmelmars, se samoziejmé zastavil na Zateckém
ndmésti u unikatni chmelnicky, kde bylo pozehnéno budouci Urodé
chmele. Zvolena a korunovéna byla také letosni krdlovna Chmelfestu.

Ani destivé pocasi neodradilo celkem vice nez dva tisice Ucastniki,
ktefi se t&sili z pripraveného programu a oslav pfichodu nové
chmelaiské sezoény. Dalsi stovky obyvatel piihlizely samotnému
privodu. Jednou ze zajimavosti byla jedine¢na moznost degustace
16 druhd piv uvafenych jen a jen na Gzemi mésta Zatec. A to jednak
v domécim Zateckém pivovaru, ale také v pokusném pivovaru
Chmelafského institutu s. r. o, nebo pivovaru U Orloje, ktery je
soucasti komplexu Chramu chmele a piva v Zatci. V rdmci programu
vystoupilo osm regiondlnich hudebnich skupin a k dispozici byly také
stanky pro labuzniky. Celkem se vypilo na 55 sud( piva. Pfi pfepoctu
na mald piva, jelikoz pravé tuto miru mél k dispozici kazdy ucastnik,
bylo vypito neuvéfitelnych 8 333 piv.

V rdmci dne otevienych dvefi bylo uskute¢néno 14 skupinovych
prohlidek pivovaru. Tzv. ,Zivé obrazy” shlédlo na 400 navstévnikd.
Obrazy byly ztvarnény herci, ktefi navstévniky provadéli celym
procesem vyroby poctivého ¢eského piva na Zatecku.
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TRADITIONAL BEER BREWING AND HOP GROWING WORKSHOP IN ZATEC

Ing. Karel Krofta, Ph.D., Ing. Josef Jezek (Hop Research Institute, Zatec/Chmelafsky institut s.r.o., Zatec)

The end of May was dedicated to a traditional
hop growing and beer brewing workshop,
which was attended by 62 experts, both hop
growers and brewers. The event was organized
by the Hop Research Institute and Bohemia
Hop a.s. The workshop's beer session focused
on the tasting of several series of experimental
beers for which the method of dry hopping (i.e.
adding hops to lagering tanks) was used. Dry-
hopped beer has a unique hoppy aroma thanks to the sensory impact
of substances that normally vanish from the boiling wort in the course
of hopping. All of the beers were produced in the microbrewery of the
Hop Research Institute in Zatec and were dry-hopped with Czech hop
varieties. Dry hopping is a method frequently applied in small craft
breweriesand brewpubs, which are now on therisein the Czech Republic.
Large industrial breweries are beginning to respond to this trend by
introducing new special beers that are dry-hopped as well. Several
presentations were given during the workshop. In the first presentation,
Ing. Karel Krofta provided information on hop oils and their impact on
hop aroma, which varies depending on hopping methods applied. His
second presentation concentrated on
various aspects of dry hopping (selection
of a hop variety, amount and method
of hop addition, lagering temperature
and duration etc). Ing. Mikyska from
the Research Institute of Brewing
and Malting in Prague gave a lecture
entitled “Methodological evaluation of
beer bitterness” He discussed several
difficulties related to the evaluation of
intensity and nature of beer bitterness.
The last speaker was Ing. Suran (Pivo
Praha), president of the Czech-Moravian
Union of Microbreweries. The topic of his
presentation was"IPA from the perspective
of technologists and consumers” India
Pale Ale is an American type of strong,
top fermented and strongly dry-
hopped beer. As in the United States,
IPA is produced by small breweries and
brewpubs. Recently, it has been gaining
popularity in the Czech Republic as well.

The series of experimental beers differed in:

e hop varieties,

e methods of dry hopping (i.e. either addition of hop granules or
pure hop oils),

e beer types (low-gravity beer, lager, IPA).

The nature of hopping predetermined the applied methods of

sensory evaluation. The beers were evaluated in a serial test based

on two criteria:

e quality and intensity of beer aroma

o the overall impression after drinking the beer (i.e. a combination
of a pleasant aroma and beer bitterness).

Sensory evaluation resulted in scores from all beer tasters and a
final ranking in the particular series. The results of beer tasting are
shown inTables 1 to 5. Detailed information on dry hopping and beer
bitterness is provided in table headings.
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Zavér mésice kvétna patfil tradi¢nimu
chmelafsko-pivovarskému seminafi, kterého
se zucastnilo 62 odbornikll z fad chmelafd
a sladk(. Pofadatelem akce byly Chmelaisky
institut s.r.o. a spole¢nost Bohemia Hop a. s.
Pivovarskd céast seminafe byla zamérena
na degustaci nékolika sérii pokusnych piv
dochmelenych za studena, tj. pfidavkem
chmele do lezackych tank(. Takto chmelend
piva ziskavaji zcela jedine¢nou chmelovou vini diky tomu, Ze se
senzoricky uplatiiuji latky, které pii bézném chmelovaru bez uzitku
unikaji z vrouci mladiny. V8echna piva byla vyrobena v minipivovaru
Chmelafského institutu v Zatci. Ke chmeleni za studena byly pouzity
vyhradné ceské odridy chmele. Tento zplsob chmeleni se velmi
Casto pouzivd v malych femeslnych a restauracnich pivovarech,
jejichz pocet v CR roste. Na tento trend jiz zadinaji reagovat
i velké primyslové pivovary zavadénim novych specidlnich piv,
dochmelenych stejnym zplsobem. V pribéhu seminére bylo k dané
problematice ptedneseno nékolik odbornych sdéleni. Ing. Karel
Krofta se v prvni pfednasce vénoval chmelovym silicim a jejich vlivu
na vUni piva v zavislosti na zpUsobu
chmeleni, druhd byla zaméfena
na rGzné aspekty studeného chmeleni
(napt. vybér odrady, mnozstvi a zplsob
ptidavku chmele, doba a teplota
lezeni aj.). Predndska Ing. Mikysky
z VUPS Praha s nazvem ,Metodické
hodnoceni horkosti piva” byla zamérena
narlzna uskali pfisprdvném hodnoceni
intenzity a charakteru horkosti piv.
Posledni sdéleni prezentoval Ing. Suran
ze spolec¢nosti Pivo Praha a soucasné
prezident Ceskomoravského svazu
minipivovarlli na téma ,IPA z pohledu
technologa i konzumenta". IPA (Indian
Pale Ale) je americky typ silného,
svrchné kvaseného piva s vyraznou
aplikaci studeného chmeleni. Podobné
jako v USA jsou tato piva doménou
malych a restauracnich pivovartd
a v posledni dobé si ziskavaji radu
pfiznivcd iv CR.

Jednotlivé série pokusnych piv se lisily:

e vybérem odrid chmele

e zpUsobem chmeleni za studena, tj. bud pfidavkem
granulovaného chmele nebo ¢istych chmelovych silic

e typem piva (vycepni, lezak, IPA)

Charakteru chmeleni odpovidal i zptsob senzorického hodnoceni

piv. Piva byla posuzovana pofadovym testem dle dvou kritérii:

e kvality a intenzity viiné piva

e celkového dojmu po napiti (tj. kombinace pfijemnosti viiné
a horkosti piva).

Vysledkem senzorického hodnoceni piv bylo bodové hodnoceni
od vsech degustatorl a konec¢né poradi v dané sérii. Vysledky
degustaci jsou postupné uvedeny v tabulkdch 1 az 5. Podrobnosti
tykajici se zplisobu chmeleni za studena a hotkosti piv jsou uvedeny
v hlavi¢ce kazdé tabulky.



Lager beers dry hopped with pure oils from the Czech
Bohemie, Saaz Late and Kazbek hop varieties, added amount: 0.5 g/
hl, length of dry hopping: 3 days, bitterness of tasted beer samples:

35.01BU 35,01BU
Beer/Pivo Varieaty/ Ranking based or: Ranking based on the overall impressic?n after drin.king
Odradda  aroma/ Poradi dle viiné the beer/Poradi podle celkového dojmu po napiti
l. BOHEMIE 1/ 114 points/bodu 3/105 points/bodu
I. SAAZ LATE 3/101 points/bod 1/110 points/bod
M. Kazgek 2/ 109 points/bod 2/ 109 points/bod

10-degree beers, 100 % of hop boiling and dry hopping
with the Saaz Late and Bohemie varieties, amount of hops added for
dry hopping: 1 g/I, T90 granules, 8°C, length of dry hopping: 13 days,
bitterness of tasted beer samples: 35.3 -39.8 IBU

Beer/Pivo Ranking based on Ranking based on the overall impression after drinking
aroma/ Poradi dle viiné the beer/ Pofadi podle celkového dojmu po napiti

SAAz LATE

dry hopping/ 1/91 points/bodt 1/ 87 points/bodt

studené chmeleni

SAAz LaTE

a pure batch/ 2/ 68 points/bodt 2/ 75 points/bod
Cista varka
BoHEMIE

dry hopping/

studené chmeleni

1/ 90 points/bod 2 /76 points/bod

BoHEMIE
a pure batch/
Cistd varka

2/ 74 points/bodU 1/ 86 points/bodl

Dry hopping of lager beers with the Czech Premiant,
Rubin, Harmonie and Kazbek varieties, amount added: 2 g/I, T90
granules, 2 °C, lagering time: 16 days, bitterness of tasted beer
samples: 38.8-41.6 IBU

Beer/Pivo Variety/ Ranking based on Ranking based on the overall impression after drinking
Odradda  aroma/ Poradi dle viiné the beer/Poradi podle celkového dojmu po napiti
l. Kazpek 1/ 150 points/bod 1/ 156 points/bod
I. HARMONIE 2 /138 points/bodu 2 /139 points/bodu
M. PREMIANT 4 /130 points/bodu 3 /132 points/bod
IV. RusiN 3/ 132 points/bod 4 /114 points/bodU
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Lezacka piva chmelena za studena cistymi silicemi ceskych
odrlid odrlidami Bohemie, Saaz Late a Kazbek v davce 0,5 g/ hl,,
doba studeného chmeleni 3 dny, hotkost degustovanych vzorkd piv:

Comments, notes/
Slovni komentaf, poznamky

bitterness/horkost 35.4 IBU
bitterness/horkost 35.2 IBU
bitterness/horkost 34.3 IBU

10 % vycepni piva, 100 % ,teplé” i studené chmeleni
odrlidami Saaz Late a Bohemie, studené chmeleni v davce 1 g/I,
granule T90, 8 °C, doba studeného chmeleni 13 dni, rozmezi horkosti
degustovanych vzorku piv: 35,3 - 39,8 IBU

Comments, notes/

Slovni komentaf, poznamky

bitterness/horkost 36.7 IBU

bitterness/horkost 35.3 IBU

bitterness/horkost 39.8 IBU

bitterness/horkost 37.8 IBU

Studené chmeleni lezackych piv ¢eskymi odridami
Premiant, Rubin, Harmonie, Kazbek davkou 2 g/I, granule T90,
2 °C, doba leZeni 16 dni, rozmezi horkosti degustovanych vzork( piv:
38,8-41,61BU

Comments, notes/
Slovni komentar, poznamky

bitterness/horkost 39.4 IBU
bitterness/horkost 38.0 IBU
bitterness/horkost 37.5 IBU
bitterness/horkost 41.8 IBU
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SERIES 4: The only series that was not dry-hopped. The Vital variety in
the form of a CO, extract was used for the basic hopping. The extract
was added at the beginning of hop boiling and accounted for 40 %
of the total amount of alpha acids. The tested Sladek, Premiant and
Saaz Late varieties were added in two identical amounts in the form of
T90 granules (ten minutes after the beginning of hop boiling and ten
minutes before the end of hop boiling) and accounted for 60 % of the
total amount of alpha acids.

Beer/Pivo Varieuty/ Ranking based on the overall impressiqn after drin!(ing the beer/
Odrlida Poradi podle celkového dojmu po napiti
Il SLADEK 1/ 102 points/bodu
Il. PREMIANT 2/101 points/bod
M. SAAZ LATE 3/ 97 points/bodu

SERIES 5: IPA-style beers, hop boiling: 30 % Premiant, 40 % Sladek, 30
% Kazbek, dry hopping: 100 % Kazbek, 50 % Kazbek + 50 % Vital, 50 %
Kazbek + 50 % Premiant amount: 4 g/l, length of dry hopping: 2 days
at 20 °C 10 days at 8 °C, i.e. a total of 12 days. bitterness of tasted beer
samples: 60.0 - 64.5 IBU

Beer/
Pivo

Ranking based on

Variet Y . s
Y aroma/Poradi dle viiné

Ranking based on the overall impression after drinking
the beer/ Pofadi podle celkového dojmu po napiti

Jedind série piv, ve které nebylo pouzito chmeleni
za studena. Zakladni chmeleni bylo provedeno odrddou Vital ve formé
CO,-extraktu. Extrakt byl pfidan na zacatku chmelovaru a tvofil 40 %
celkové davky alfa kyselin. Testované odridy Sladek, Premiant a Saaz
Late byly pfidany ve dvou stejnych davkéach v granulované formé T90
(10 minut po zac¢atku chmelovaru a 10 minut pfed koncem chmelovaru)
a tvorily 60 % celkové davky alfa kyselin.

Comments, notes/
Slovni komentér, poznamky
bitterness/horkost 34.4 IBU
bitterness/horkost 33.0 IBU
bitterness/horkost 34.5 IBU

Piva typu IPA, teplé chmeleni: 30 % Premiant/40 % Sladek/
30 % Kazbek; Studené chmeleni: 100 % Kazbek; 50 % Kazbek + 50 %
Vital; 50 % Kazbek + 50 % Premiant Davka: 4 g/, doba chmeleni
za studena: teplota 20 °C - 2 dny, teplota 8 °C - 10 dni, celkem 12 dni.
Rozmezi hotkosti degustovanych vzork piv: 60,0 - 64,5 IBU

Comments, notes/
Slovni komentar, poznamky

. Kazeek 100 %
I KAzBek-PREMIANT 1:1
M.

2/ 97 points/bodul
3 /89 points/bodu
1/ 102 points/bodl

1/ 98 points/bodu
3 /94 points/bod
2 /96 points/bodu

bitterness/horkost 62.1 IBU
bitterness/horkost 60.0 IBU

KazBek-ViTAL 1:1 bitterness/horkost 64.5 IBU

After the formal session, the social part of the workshop followed in
the afternoon and in the evening. Workshop attendees visited a hop
processing plant of CHMELARSTVI, cooperative Zatec, and made a
tour of hop vegetation at the Research Farm in Steknik. The evening’s
program on the premises of the Hop Research Institute included
beer tasting (15-degree special beer brewed on the occasion of the
microbrewery’s 50* anniversary, Vienna lager etc.).

a8

Na odbornou ¢ast semindre navazala v odpolednich a vecernich
hodinach i ¢ast spole¢enska. Ucastnici seminafe navstivili provoz
zpracovanichmele CHMELARSTVI, druzstva Zatec, prohlédli si porosty
chmele na uUcelovém hospodafstvi ve Stekniku. Vecerni program
sochutnavkou piv (15 % specidl k vyro¢i 50 let minipivovaru, Viderisky
lezék aj.) se konal na pidé Chmelaiského institutu s. r. o.
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HOP RESEARCH INSTITUTE 'S OPEN DAY AT STEKNIK

DEN OTEVRENYCH DVERI CHMELARSKEHO INSTITUTU NA STEKNIKU

Ing. Josef Jezek (Hop Research Institute, Zatec/Chmelafsky institut s.r.o., Zatec)

On August 9, 2013, the Hop Research Institute organized a traditional
“Open Day” at Steknik in cooperation with the Czech Hop Growers
Union. Visitors included but were not limited to hop growers. Ing.
Jindfich K¥ivanek, Ph.D., guarantor of the event and director of the
Steknik farm, welcomed the guests and reminded them of the floods
which had affected the farm at the beginning of June 2013. Ing.
Jifi Kofen, Ph.D, managing director of the Hop Research Institute,
provided information on the latest results of analyses of the alpha
acid content in Saaz hop cones, which the Institute performs before
harvest to monitor the dynamics of production of alpha bitter
substances. Ing. Bohumil Pazler, chairman of the Czech Hop Growers
Union, touched upon the current state of hop vegetation in the Czech
Republic. He also mentioned this year’s floods as well as the hail that
hit some of the hop growing areas in June and August, respectively.
Mgr. Zden&k Rosa, BA, chairman of Chmelafstvi, cooperative Zatec,
and Bohemia Hop, a. s., evaluated the current situation on the hop
market. Ing. Vladimir Barborka, head of the Hop Department at the
Central Institute for Supervising and Testing in Agriculture, provided
up-to-date figures on hop field acreage.

The subsequent tour of hop vegetation had commentary provided
by the hop grower Pavel Kozlovsky. Ing. Josef Vostiel, CSc, head of the
Hop Protection Department, presented demonstration experiments
and Ing. Jaroslav Pokorny, Ph.D., spoke on low-trellis cultivation.
The breeder Ing. Vladimir Nesvadba, Ph.D., gave information on
genotypes from the Hop Research Institute’s breeding program
that are promising for low-trellis cultivation. As in previous years,
hop growing machinery was presented by several companies in the
courtyard of the research farm. The event was attended by more
than one hundred visitors, including brewers. Hop growers spent the
entire morning sharing their experiences and views on the current
topics of Czech hop production.
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Chmelaisky institut s. r. 0. usporadal ve spolupraci se Svazem péstitelt
chmele CR 9. srpna 2013 na Stekniku tradi¢ni den otevienych
dvefi a to nejen pro péstitele chmele. Pfitomné pfivital garant akce
a soucasné feditel hospodafistvi Steknik Ing. Jindfich Kfivéanek, Ph.D.
Pfipomenul zejména povodné a zaplavy ze zacétku cervna 2013,
které rovnéz postihly toto hospodaistvi. Jednatel Chmelaiského
institutu, Ing. Jifi Kofen, Ph.D., poreferoval o aktualnich vysledcich
obsahu alfa kyselin v hlavkach Zateckého poloraného ¢ervenaku,
které institut analyzuje pted sklizni a sleduje tak dynamiku tvorby
alfa hotkych latek. O aktualnim stavu chmelovych porost(i v Ceské
republice se zminil Ing. Bohumil Pézler, predseda Svazu péstitell
chmele CR. Rovnéz zminil leto$ni ¢ervnové povodné a srpnové
krupobiti v nékterych chmelaiskych lokalitdch. Mgr. Zdenék Rosa,
BA predseda Chmelafstvi, druzstva Zatec a Bohemia Hop, a. s.,
zhodnotil sou¢asnou situaci na trhu s chmelem. Za Ustfedni kontrolni
a zkusebni Ustav zemédélsky vystoupil vedouci oddéleni chmele,
Ing. Vladimir Barborka, ktery upfesnil aktudIni vyméru chmelnic.

Nasledovala prohlidka porostd komentovana chmelafem Paviem
Kozlovskym.Vedouci oddéleni ochrany chmele Ing. Josef Vostiel, CSc.
predstavil demonstracni pokusy a nizkym konstrukcim se vénoval
Ing. Jaroslav Pokorny, Ph.D. Slechtitel Ing. Vladimir Nesvadba, Ph.D.
na misté seznamil s perspektivnimi genotypy ze Slechtitelského
programu Chmelafského institutu pravé pro nizké konstrukce. Na
nadvofi ucelového hospodaistvi se jako tradi¢né prezentovaly
firmy s chmelaiskou mechanizaci. Akce se zUcastnilo vice jak sto
navstévnikl a mezi nimi i pivovarnici. Péstitelé si v prdbéhu celého
dopoledne vyménovali zkusenosti a diskutovali o soucasnych
tématech ceského chmelafstvi.

71-AGRO  #JT-AGRO

| FIT-AGRD
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HOP GROWERS CELEBRATIONS OF ST. LAWRENCE 'S DAY

CHMELARSKE OSLAVY SV. VAVRINCE

Ing. Michal Kovafik (Hop Growers Union of the Czech Republic/Svaz péstiteld chmele Ceské republiky)

Hop growers in several regions celebrated the day of St. Lawrence, the
patron saint of hop growers. As the saying goes, it is not recommended
to perform any work in hop fields on this day because it could interrupt
the meritorious deeds of St. Lawrence, who throws around hops in
hop fields to increase the hop growers’ yields. At this time of year, hop
growers gather in all regions to have a good time while indulging in
delicious food and even more delicious hop drinks. The celebrations
vary from region to region. In the Zatec (Saaz) hop growing region, the
celebrations were organized by the Hop Research Institute for the 11%
year. Unfortunately, the rainy weather prevented outdoor competitions.
In spite of that, the event’s program was rich. For example, the
participants had the opportunity to learn about how beer was brewed
in the Middle Ages, when straw was used for straining and wild hops
for hopping. The content of alpha bitter substances in such hops did
not exceed two percent. The program included beer tasting — the
matching of beer brands and beer samples solely on the basis of sensory
characteristics. As in previous years, a rich raffle awaited the visitors.

In the Usték (Auscha) hop growing region, celebrations were held at the
Labut microbrewery in Litoméfice. Ing. Jifi Masek opened by summarizing
the current state of hop vegetation in the region. The chairman of the Hop
Growers Union provided information on recentdevelopmentsand harvest
estimates. Floods in June were among the subjects of discussions as
Usték was the most severely affected hop growing region. Subsequently,
attendees had the opportunity to take a tour of the microbrewery.

An important element of gatherings and celebrations on St. Lawrence’s
Day in the Trsice (Tirschitz) hop growing region is tours across the region,
which have commentaries provided by the individual hop growers. This
year was no exception. Hop growers commented upon the current state
of hop vegetation, hop protection and other hop-related topics (e.g.
organic hop growing and alternative hop protection). The participants
could also get acquainted with new hop varieties such as Saaz Late,
Rubin, Harmonie, Agnus, Vital, Kazbek and Bohemie as well as observe
and evaluate demonstration experiments of the Hop Research Institute.
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Péstitelé chmele ve svych regionech oslavili svatek patrona chmelaf
sv. Vavfince. Jak fika pranostika, tento den se nedoporucuje provadét
jakékoli prace ve chmelnici, aby nedoslo k preruseni bohulibé ¢innosti
sv. Vavfince, ktery hézi ve chmelnici chmel lopatou pro vyssi vynos
péstitele. V tomto obdobi se schazi ve vsech regionech chmelafri, aby
se pii lahodném jidle a jesté lahodnéjsim chmelovém moku dobfe
bavili. V kazdém regionu je priibéh oslav ponékud odlidny. V Zatecké
chmelafské oblasti organizoval jiz jedendacty ro¢nik Chmelaisky institut
s.r.o. Bohuzel destivé pocasi branilo poradat venkovni soutéze, avsak
program i tak byl bohaty. Uéastnici se mohli napfiklad poudit jak se
vafilo pivo v dobdch stfedovékych, kdy se k scezovéni uzivalo slamy
achmelilo se planym chmelem.Takovy chmel obsahoval maximalné dvé
procenta alfa horkych latek. Déle byla pfipravena spole¢na degustace
piva s pfifazenim sprdvné znacky k vzorku jen dle senzorickych
vlastnosti. Nechybéla jako kazdym rokem bohata tombola.

V Ustécké chmelafské oblasti oslavy probihaly v prostorach restaura¢niho
minipivovaru Labut s.r.o, v Litoméficich. V ivodu shrnul za oblast stav
porostli Ing. Jifi Masek a nasledné predseda Svazu péstiteli chmele
informoval o vyvoji a odhadu sklizné. Diskutovanym tématem byly také
&ervnové povodné, které zasahly Ustéckou chmelaiskou oblast nejvice.
Zajemci si poté prohlédli samotny minipivovar.

Setkdni a oslavy sv.Vavfince v Triické chmelai'ské oblasti jsou vzdy ve
znameni projizd’ky oblasti. Jednotlivi péstitelé komentuji své porosty.
Letosni rok nebyl vyjimkou a péstitelé okomentovali aktudlni stav
porostt, ochrany chmele a dalsi chmelaiskou problematiku (napf.
péstovani chmele v ekologickém zemédélstvi, alternativni zpUsob
ochrany chmele, atd.). Zdjemcdm byla umoznéna také prohlidka
sortimentu novych odrd chmele jako Saaz Late, Rubin, Harmonie,
Agnus, Vital, Kazbek nebo Bohemie. Prohlédnout a zhodnotit mohli
Ucastnici i demonstracni pokusy Chmelaiského institutu s.r.o.
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THE CZECH REPUBLIC HAS FURTHER FOUR KNIGHT OF THE ORDER OF THE HOPS

CESKA REPUBLIKA MA DALSI CTYRI RYTIRE CHMELOVEHO RADU

Ing. Michal Kovafik (Hop Growers Union of the Czech Republic/Svaz péstiteld chmele Ceské republiky)

At the 54" International IHGC Congress in Poperinge, Belgium were
also awarded four czech hop growers. All four candidates received
awards titled “Knight of the Order of the Hops".

On behalf of Saaz hop growing region:

Ing. Karel Bradschetl, private hop grower, Zlonice,

Mr. Zdenék Hausner, hop agronomist, Petrohradska,

Ing. Milan Stanék, hop agronomist, PP Servis, hop division
Nesuchyné,

On behalf of Auscha hop growing region:
Mr. Petr Zavesky, hop grower and founder of hop company
Zavesky

The Order of the Hops was instituted by Jean sans Peur (John the
Fearless), born in Dijon in 1371, the son of Philip the Bold, Duke
of Burgundy and King of Brabant. It was intended as a mark of
distinction and an honor for all gentlemen that contributed to the
development and prosperity of the noble plant, which is so important
for producing beer. 45 years ago, this tradition was restored to honor
the followers of those that had received the order in the 14™ century.
“They are hop growers, brewers, university rectors, helpers, drinkers of
good beer and all cheerful journeymen that are interested in the noble
growing of hops and the noble drink.” Nominations for the award of
this important order to those who made the greatest contributions
to the development and fame of hop growing are presented by hop
grower organizations from member states of the International Hop
Growers Convention (IHGC).

The Czech Republic and Slovakia hold 225 “Knight of the Order of the
Hops” awards received during the 56 years of award giving. A total
of 61 awards were granted to the independent Czech Republic. Six
persons are holders of the second-degree award titled “Officer” and
four significant personalities have achieved the highest third-degree
award, which is the “Commander”. Prof. Vaclav Fric is currently the
only living holder of the highest order. The others also awarded by
the highest order are Doc. Lubomir Vent, Mr. Frantisek Chvalovsky
and Emil Bures, Sr.

From left: Zdenék Hausner, Milan Stanék.
Zleva: Zdenék Hausner, Milan Stanék, Petr Zdvesky.
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Na 54. kongresu Mezinarodni organizace péstiteld chmele (IHGC)
v belgickém Poperinge byli vyznamenani i Ctyfi ¢esti péstitelé chmele.
Vsem ctyfem bylo udéleno ocenéni tzv. ,Rytif chmelového fadu”.

Za Zateckou chmelafskou oblast:

Ing. Karel Bradschetl, soukromy péstitel chmele, Zlonice,
Pan Zdenék Hausner, chmelaf, Petrohradska spol. s r.o.,
Ing. Milan Stanék, chmelar, PP Servis, stfedisko Nesuchyné,

Za Ustéckou chmelafskou oblast:
Pan Petr Zavesky, péstitel chmele a jednatel Zavesky s.r.o.

Chmelafsky rad byl zalozen Janem Neohrozenym, narozenym v roce
1371 v Dijonu, synem Filipa Odvézného, vévody burgundského
a krale brabantského, a mél vyznamenat a poctit viechny pany, ktefi
prispéli svou praci k rozvoji a blahu této uslechtilé rostliny, pro vyrobu
piva tak dulezité. Pred 45 lety byla tato tradice obnovena a ma znovu
poctit své nasledniky, ktefi byli ocenéni ve 14. stoleti. . Jsou to péstitelé
chmele, slddci, rektori vysokych skol, pomocnici, pijdci dobrého piva
a vibec vsichni veseli tovarysi, ktefi maji zdjem o uslechtilé péstovdni
chmele a uslechtile chutnajici mok”. Navrhy na udéleni tohoto
vyznamného fadu podavaji organizace péstitelli chmele ¢lenskych
zemi mezindrodni chmelafské organizace (IHGC) pro ty, ktefi se svym
dilem zaslouZili nejvice o rozvoj a sldvu chmelafstvi.

Ceska republika a Slovenska republika mé za 56 let udélovani celkem
225 ocenéni ,Rytiti chmelového fadu” Celkem 61 bylo udéleno jiz
za samostatné Ceské republiky. Z celkového poctu vlastni $est osob
vyznamenani druhého fadu tzv.,Officer” (dUstojnik) a ¢tyfi vyznamné
osobnosti dosahly ocenéni nejvyssiho tretiho fadu, kterym je tzv.
,Commander” (velitel). V soucasnosti je posledni Zijici osobnosti
nejvyssiho fadu prof. Vaclav Fric. Ostatnimi, ktefi dosahli nejvyssiho
vyznamenani jsou Doc. Lubomir Vent, pan Frantisek Chvalovsky
a Ing. Emil Bures st.

Handing over of the award by Hop Growers Union during St. Lawrence celebration.
Preddvdni ocenéni Svazem péstitelti chmele béhem oslav svatého Vavrince.
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RIDING A BIKE WITH HOP FIELDS BEHIND YOU

NA KOLE S CHMELNICEMIV ZADECH

Ing. Michal Kovafik (Hop Growers Union of the Czech Republic/Svaz péstiteld chmele Ceské republiky)

When you say “hops”, the word does not only stand for the actual hop
cone, the hop plant and its cultivation or lupulin, which is valuable for
beer brewing. It also represents the culture strongly pertaining to this
crop. What other commodity or ingredient is often a motif, theme or
model for human creativity and arts? People celebrate the arrival of
the hop season, hop growers meet before the harvest to pronounce a
blessing upon the crops, and the Harvest Festival is celebrated in many
places and attended by numerous visitors. Almost every brewery has
a hop cone, hop leaf or the entire hop plant in its coat of arms, logo,
marketing products etc. This plant simply arouses emotions. It is used
for various promotional materials and also has its own museums in
countries with a strong hop culture. Many restaurants and breweries
decorate their rooms with dry or fresh hop plants. Hops have
penetrated areas such as the culinary arts, the pharmaceutical industry
and natural healing.

Kdyz se fekne chmel -
za timto slovem se

CYKLOTRASA
KOI.ESOVKA neskryvd jen samotna
hldvka chmele, rostlina,

jeji péstovani nebo pivovarsky cenny lupulin. Je to také silna kultura,
kterd se k této plodiné vaze. Kterd jina komodita nebo surovina
byva motivem, ndmétem a vzorem pro lidskou tvofivost a uméni?
Lidé slavi ptichod sezony chmele, v obdobi pred sklizni se setkavaji
péstitelé, aby pozehnali Urodé a nasledné se na mnoha mistech
slavi hojné navstévovana docesna. Témér kazdy pivovar ma ve svém
erbu, logu, marketingovém produktu atd., $isku chmele, list nebo
rovnou celou révu. Tato rostlina zkratka budi emoce. Je vyuzivéna
na cetné propagacni materidly a ma i sva muzea v zemich se silnou
chmelafskou kulturou. Mnoho restauraci a pivovar( zkrasluje své

prostory chmelem nejen

One of the attractions
related to hops is a
bikeway in the Rakovnik
hop growing region. If
you really want to get to
know the charm of the
region, a trip on a steam
train along the Railway
Museum’s route called
“Kolesovka” will hardly
suffice. Therefore, a 10.6
mile bikeway of the same
name was built between
Kolesovice and Luzna near
Rakovnik a few years ago.

In Kolesovice you can
see a unique hop field

Mg Kralovice 2265
with poles and a historic |,/ {E3

]
oast house next to it ;
Thanks to the efforts of

i g'[p;g“'llu
~ e

susenym, ale i Zivymi
rostlinami. Tato rostlina
pronikla i do kulinafstvi,
- farmaceutického primyslu,
. l = lécitelstvi atd.

MDLESOVKA 8192 -

Jednouzezajimavostije také
chmelaiska cyklostezka.
Vylet  parnim  vlakem
po muzejni zeleznicni trati,
tzv. Kolesovce, staci sotva
na letmé  seznameni
s plvaby kraje chmele
na Rakovnicku. Proto jiz
pred lety vznikla mezi
KoleSovicemi a Luznou
u Rakovnika stejnojmenna
cyklotrasa o celkové délce
17 km.

Pravé v Kolesovicich také
mdlzete  najit  unikatni

the local inhabitants, the

municipality of KoleSovice and the Rakochmel company, the original
growing and drying of the Czech “green gold” is being preserved in
one of the largest hop growing villages. When visiting this place you
can witness the hard work of hop growers from Kolesovice restoring
the operation of the historic oast house, caring for hop plants grown
on poles from the spring to the late summer, manually picking and
drying hops, as well as celebrating the Harvest Festival. KoleSovice
currently has the third largest hop field acreage in the Czech Republic.

The nostalgic times of “hop brigades” and “The Hop Pickers” are
gone forever. However, the revitalization of the original hop growing
tradition is giving a strong impetus to the local inhabitants, who feel
proud that their village, region and country are world famous thanks
to hops. The Kolesovka bikeway lures bikers and hikers into the hop
growing region and it is directly connected to the Czech Republic’s
regional and transregional bikeway network.

ROUTE DESCRIPTION:
Kolesovice - Pfilepy - KnéZeves - Chrastany - LiSany - Luzna
u Rakovnika

http://chmele.webnode.cz/ www.krivoklatsko.cz

ty¢ovou chmelnici pfi niz
stoji starobyld susdrna chmele. Pé¢i mistnich obyvatel s pfispénim
obce Kolesovice a spolecnosti Rakochmel dochazi v jedné
z nejvétdich chmelaiskych obci k oziveni plvodniho péstovéani
a sudeni ceského zeleného zlata. Na téchto mistech mdzete sledovat
usili koleSovickych chmelafd obnovit provoz starobylé susarny
chmele, jak pecuji od jara do konce léta o chmelovou révu na tycové
chmelnici, jak se ru¢né ceSe a susi chmel, jak se slavi docesna.
Kolesovice jsou obci v soucasnosti s tieti nejvétsi plochou chmele
v Ceské republice.

Nostalgické ¢asy chmelovych brigdd a starct na chmelu jsou dnes
jiz nendvratné pryc. Oziveni tradice pGvodniho péstovani chmele je
vsak silnym impulsem pro mistni obyvatele, ktefi si zakladaji na tom,
ze diky chmelu je jejich obec, kraj ¢i zemé zndmd i ve svété. Cyklotrasa
Kolesovka tak cyklistu nebo turistu vtahne do kraje chmele. Plynule
také navazuje na regiondlni a transregionalni sit cyklotras v CR.

POPIS TRASY:
Kolesovice - Prilepy - Knézeves - Chrastany - LiSany - Luzna
u Rakovnika

http://chmele.webnode.cz/ www.krivoklatsko.cz
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members of the Association of hop merchants and hop processors of the Czech Republic

Mostecka 2580, 438 19 Zatec - Czech Republic
Tel.: +420 415 733 315 - Fax: +420 415733 114
www.bohemiahop.cz

Holede¢ 14, 438 01 Zatec - Czech Republic
Tel.: +420 415 722 515

Mostecka 2580, 438 19 Zatec - Czech Republic
Tel: +420 415 733 216 - Fax: +420 415 726 002
www.chmelarstvi.cz

Jilska 2, 110 00 Praha 1 - Czech Republic
Tel.: +420 224 218 624 - Fax: +420 224 218 630
www.hop.cz

U koleji 8/317, 161 00 Praha 6 - Czech Republic
Tel.: +420 220 561 474 - Fax: + 420 220 562 124
www.zhc.cz

Others hop merchants

Chomutovska 3137, 438 19 Zatec - Czech Republic
Tel.: +420 415 212 920 - Fax: +420415 212 917
www.arixhop.cz

FURTHER INFORMATION ON CZECH HOPS

Hop Growers Union of the Czech Republic
Mostecka 2580, 438 19 Zatec - Czech Republic
Tel.: +420 415 733 401
www.czhops.cz

Hop Research Institute, Co., Ltd., Zatec
Kadanska 2525, 438 46 Zatec - Czech Republic
Tel.: +420 415 732 133 - Fax: +420 415 732 150

www.chizatec.cz

Central Institute for Supervising and Testing in Agricultural
www.ukzuz.cz

Ministry of Agriculture of the Czech Republic

www.eagri.cz
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