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| INTRODUCTION

| UVOD

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

Dear Reader,

You hold in your hands the 2016 issue of a successful international magazine
on Czech hop growing. Every year, it is our objective to provide interesting
and useful information not only to hop growers and beer brewers but also
to the consumers of beer, pharmaceutical and food products made from
Czech hops.

This year has brought many interesting events and anniversaries. The
international magazine cannot but start with the number 700. This is
how many years have passed since Charles IV, a King of Bohemia, was
born. Let us commemorate his
contribution to our field. But
this is not the only anniversary
mentioned in our magazine.
The Trsice hop growing region
was established 155 years ago
and the foundation meeting
of the Czech Republic’s largest
hop trading company was held
25 years ago.

This year’s Hop Growers’ Con-
gress was visited by the Mi-
nister of Agriculture after many
years. Therefore, we provide
interesting information from
the Congress as well.

A lot has already been written ~ Saaz

about the royal town of Zatec ~ Zatec

in previous editions of the

magazine. History and unique monuments related to hop growing in the
town center have given an impetus to strive for inscription on the UNESCO
World Heritage List. The nomination process and steps to be taken are
discussed in an interview with the main coordinator.

A part of the publication is always dedicated to scientific topics. This time
we have included articles on hop breeding and genetics. Ing. Josef Patzak,
Ph.D., describes the world’s hop varieties and their genetic origin. The
breeder Ing.Vladimir Nesvadba, Ph.D., discusses current goals and the latest
developments in hop breeding, which is dominated by a focus on flavor
hops. After a longer period of time, readers will once again learn about the
modernization of hop technologies. Jan Podsednik, a development engineer
with extensive experience, describes innovations in picking technologies
that are increasingly being put into practice.

This year’s edition also contains the TRACES OF HOPS biographical series, in
which the author focuses on another interesting family of hop growers, this
time a family from the Rakovnik region. The Hop Museum tries to appeal to
the younger generation as well, and therefore prepared an educative Hop
Elf's Path leading through various museum expositions.

Readers can also find articles on traditional topics such as the evaluation
of the brewing year, celebrations of spring at the Hop Festival, celebrations
of St. Lawrence - the patron saint of hop growers — as well as results of the
prestigious beer tasting at the Hop Harvest Festival.

Let me close this editorial by expressing our appreciation to the Czech
Ministry of Agriculture for making this publication possible. Last but not
least, our thanks belong to CHMELARSTVI, cooperative Zatec, all authors
and everyone who has participated in the preparation of this magazine
issue. Our joint efforts serve to raise awareness about Czech hops both in
our country and around the world. They are the most valuable and precious
commodity in the hop industry and our country can be truly proud of them.

“Chmelu chmel”
Editor

Vazena ctenarko, vazeny Ctenari,

drzite Uspésny mezinarodni ¢asopis z prostredi ceského chmelafstvi
s letopoctem 2016. Nasim cilem je kazdy rok prinaset zajimavé a uzite¢né
informace nejen odborné chmelafské a pivovarské verejnosti, ale
i spotrebitellim piva, popiipadé farmaceutickych a potravinaiskych produkt
obsahujicich ¢esky chmel.

Letosni rok sebou pfinesl mnoho zajimavych udalosti a vyroci. Nelze letos
zacit jinak, nez mezindrodni ¢asopis uvést cislovkou 700.Tolik let jiz ubéhlo od
narozeni ¢eského krale Karla IV. Pfipomeneme si tedy pfinos tohoto panovnika
pro nas obor. Timto vyro¢im
vsak nekon¢ime. V letosnim
roce tomu bylo také 155 let
od zalozeni Trsické chmelafské
oblasti nebo 25 let od ustavujici
valné hromady v soucasnosti
stale nejvétsi ceské chmelaiské
obchodni spole¢nosti.

Letosni Chmelafsky kongres
navstivil po dlouhych letech
ministr zemédélstvi. Pfinasime
proto zajimavostiizkongreso-
vého prostiedi.

O Kréalovském mésté Zatec bylo
v minulych ro¢nicich napsano
mnohé. Historie a unikatni pa-
matky v jeho centru, spojené
s péstovanim chmele, jsou im-
pulsem ve snaze o zapis na sez-
nam svétového dédictvi UNESCO. Kandidaturu a s ni spojené kroky vice pfiblizi
rozhovor s hlavnim koordinatorem.

Cést publikace je jako vzdy vénovana také védeckym témat(im. Tentokrat
z oblasti Slechténi chmele a genetiky. Sortiment svétovych chmeld a jejich
geneticky pdvod popisuje Ing. Josef Patzak, Ph.D. Soucasné cile a vyvoj ve
Slechténi, kterému vévodizaméreni na tzv. vonavé odridy, zminuje slechtitel
Ing.Vladimir Nesvadba, Ph.D. Po delsi dobé se ¢tenér dozviinovinky z oblasti
chmelaiskych technologii. Dlouholety vyvojovy inzenyr Jan Podsednik starsi
popisuje inovace v ¢esacich linkach, které maji ¢im dal vétsi uplatnéniv praxi.

V obsahu leto$niho vydani nechybi Zivotopisny serial CHMELOVE STOPY,
ve kterém se autor zaméfil na dalsi zajimavou rodinu chmelafd, tentokrat
z Rakovnicka. Chmelaiské muzeum se stéle vice snazi oslovit i nejmladsi
generaci, a proto pfipravilo nau¢nou stezku skfitka Hopa, ktera vede skrze
muzejni expozice.

Ctenaf nepfijde ani o tradi¢ni ¢lanky, jakymi jsou naptiklad hodnoceni
pivovarského roku, oslavy jara — Chmelfest, oslavy patrona chmelaiti svatého
Vaviince, vysledky prestizni degustace pfi Zatecké Docesné a podobné.

Dovolte mi na zavér svého Uvodniku podékovat zejména Ministerstvu
zemédélstvi Ceské republiky, diky kterému mame moznost publikaci
realizovat. V neposledni fadé patti podékovani za podporu CHMELARSTVI,
druzstvu Zatec, véem autordim a ostatnim, ktefi se svym ¢asem podileli na
pripravé této publikace. Timto spole¢né prispivame k silnéjsimu vnimani
naseho chmele nejen v nasi vlasti, ale také po celém svété. Preci jen je to
nejcennéjsia nejdrazsizboziv oboru a nase vlast na ného muze byt patti¢né
hrda.

,Chmelu chmel”
Editor



CZECH HOPS CESKY CHMEL 2016

| TABLE OF CONTENTS | OBSAH

Introduction / Uvod
— Michal Kovatik (Hop Growers Union of the Czech Republic/Svaz péstitelti chmele Ceské republiky)

Table of contents / Obsah

700 birth anniversary of the “Father of the Homeland” who promoted Czech hops around the world /
700 let, Otce vlasti” co svétu cesky chmel propagovati se jal
- Ivana Malifové (Hop Research Institute, Zatec/Chmelafsky institut s.r.o., Zatec)

— Michal Kovatik (Hop Growers Union of the Czech Republic/Svaz péstitelti chmele Ceské republiky)

Hop Growers’ Congress 2016 attended by the Minister of Agriculture / Chmelaisky kongres 2016 za ticasti ministra zemédélstvi
— Michal Kovarik (Hop Growers Union of the Czech Republic/Svaz péstitel&i chmele Ceské republiky)

- Michal Vokral (Agricultural Journalist/Zemédélsky novinar)

25% anniversary of BOHEMIA HOP, a.s. / 25. vyro¢i BOHEMIA HOP, a.s.
— Zdenék Rosa (CHMELARSTVI, cooperative Zatec/CHMELARSTVI, druzstvo Zatec

“Zatec - the Hops Town” to be nominated for inscription on UNESCO’s World Heritage List /
»Zatec - mésto chmele” kandiduje na zapis na Seznam svétového dédictvi UNESCO
— Vladimir Vale3 (Hop Museum Zatec/Chmelafské muzeum Zatec)

2016 Craft Brewers Conference and BrewExpo America® held in Philadelphia, PA, USA /
Craft Brewers Conference a BrewExpo America® 2016, Filadelfie, PA, USA
- Jan Podsednik Jr./ml. (Bohemia Hop a.s)

Visit to Victory Brewing Company / Navstéva pivovaru Victory Brewing Co.
- Jan Podsednik Jr./ml. (Bohemia Hop a.s)

Czech hops represented at the exhibition stand of the Ministry of Agriculture during the Foodex trade fair in Tokyo /
Cesky chmel na stanku Ministerstva zemédélstvi p¥i veletrhu Foodex v Tokiu
— Michal Kovarik (Hop Growers Union of the Czech Republic/Svaz péstitelti chmele Ceské republiky)

Seminar on the “Application of Czech hop varieties in the brewing industry in 2016" /
Seminar ,Vyuziti ceskych chmeli v pivovarnictvi 2016“
- Jan Podsednik Jr./ml. (Bohemia Hop a.s)

A blessing was pronounced upon the hop harvest at the “Hop Festival” in Zatec / Zatecky ,Chmelfest” pozehnal Girodé chmele

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

Hop Research Institute presented its activities at the headquarters of the Suntory brewery /
Chmelaisky institut s. r. 0. prezentoval svoji ¢innost v sidle pivovaru Suntory

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

Innovations of picking lines manufactured by CHMELARSTVI, cooperative Zatec /
Inovace ¢esacich linek z dilny CHMELARSTVI, druzstva Zatec
— Jan Podsednik (CHMELARSTVI, cooperative Zatec/CHMELARSTVI, druzstvo Zatec)

The Czech Republic exported record amount of beer; Domestic production is stagnating /
Cesi vyvezli rekordni mnozstvi piva. Domaci spotieba stagnuje

~ Vladimir Balach (Czech Brewing and Malting Association/Cesky svaz pivovard a sladoven)

Evaluation of the quality of Czech hops from yearly harvests / Hodnoceni kvality ¢eskych chmel z ro¢nikové sklizné
- Karel Krofta (Hop Research Institute, Zatec/Chmelafsky institut s.r.o., Zatec)

Hop breeding and composition of hop varieties around the world / Slechténi a odriidova skladba chmele ve svété

- Josef Patzak, Alena Henychové (Hop Research Institute, Zatec/Chmelafsky institut s.r.o., Zatec)

Breeding of flavor hops in the Czech Republic / Slechténi na specifické viiné ,flavour hops” v CR
~ Vladimir Nesvadba, Jitka Charvétova, Lucie Stefanové (Hop Research Institute, Zatec/Chmelafsky institut s.r.o., Zatec)

TRACES OF HOPS Rudolf Tursner (1913-1989), the story of a man who fought both for his homeland and for Czech hops /
CHMELOVE STOPY Rudolf Tur$ner (1913-1989), pribéh ¢lovéka, ktery bojoval nejen za svoji vlast, ale i za ¢esky chmel
- Vladimir Vale$ (Hop Museum Zatec/Chmelafské muzeum Zatec)

HOP GROWERS’ DAY was muddy but filled with sunshine / CHMELARSKY DEN na blaté, ale se sluncem v zadech
- Michal Kovarik (Hop Growers Union of the Czech Republic/Svaz péstitel(i chmele Ceské republiky),
- Michal Vokial (Agricultural Journalist/Zemédélsky novinar)

St. Lawrence celebrations livened up hop growing villages / Svatovaviinecké veseli ozivilo chmelaiské obce
- Jaroslav Spi¢ka (Hop and Beer Temple/Chram chmele a piva CZ, p. 0.)

155t anniversary of the Trsice (Tirschitz) hop growing region / 155. vyro¢i Triické chmelaiské oblasti
— Michal Kovatik (Hop Growers Union of the Czech Republic/Svaz péstitelti chmele Ceské republiky)

Beer tasting at the 2016 Harvest Festival in Zatec / Degustace piv p¥i Zatecké Do¢esné 2016
- Vladimir Nesvadba (Hop Research Institute, Zatec/Chmelafsky institut s.r.o, Zatec)

Hop Museum prepared a new attraction for children / Chmelaiské muzeum pfipravilo novinku pro détské navstévniky
- Nada Zurkova, Vladimir Vale$ (Hop Museum Zatec/Chmelaiské muzeum Zatec)

HOPMAN / HOPMAN
- Jan Podsednik Jr./ml. (Bohemia Hop a.s.)

Czech hop varieties and their brewery use / Ceské odriidy chmele a jejich pivovarské vyuziti

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

10

1

16

18

19

20

22

24

27

32

36

45

51

54

58

60

61

62

64

65

66



CZECH HOPS CESKY CHMEL 2016

700™ BIRTH ANNIVERSARY OF
THE“FATHER OF THE HOMELAND”
WHO PROMOTED CZECH HOPS
AROUND THE WORLD

700 LET, OTCE VLASTI"
CO SVETU CESKY CHMEL
PROPAGOVATI SE JAL

Ing. Ivana Maliiovd (Hop Research Institute, Zatec/Chmelar'sky institut s.r.o., Zatec)
Ing. Michal Kovaiik (Hop Growers Union of the Czech Republic/Svaz péstitelii chmele Ceské republiky)

In May 2016, all of Europe led by our country commemorated the
700" birth anniversary of animportant European ruler, Charles IV - King
of Bohemia, King of the Romans and Holy Roman Emperor (born on
May 14, 1316, died on November 29, 1378).

In 2005, the Czech public awarded Charles IV the title the “Greatest
Czech”, citing the ruler’s numerous accomplishments. Under his
reign, Charles University was established,
the construction of the New Town and
St.Vitus Cathedral in Prague started, and the
stone Charles Bridge over the Vltava River in
Prague as well as Karlstejn Castle were built.
The Bohemian Kingdom's territory expanded
to the north-east. As a ruler and statesman,
he had the Golden Bull drawn up. It was the
most important constitutional document of
the Holy Roman Empire, in force until 1806.
The decree gave the Kingdom of Bohemia
an independent and unique position within
contemporary Europe. The “Father of the
Homeland’, as Charles IV was called, also
brought trade and crafts to prosperity,
established monasteries, extended roads
and ensured fair justice. In summary, his
period can be considered a reign of peace
and harmony, during which diplomacy was
given preference over war and conflict.

Charles IV’s anniversary was celebrated
not only by the European public but also
by Czech hop growers since the ruler
substantially influenced hop growing on
our territory. Charles IV liked Czech wine
very much but he correctly understood the
extraordinary conditions in Bohemia, the
specific qualities and significance of hop
plants on our territory. With his decisions,
he tried to support the renown of this crop
abroad as well. Systematic hop growing started in Bohemia as early as
the 12t century. Hops were grown in hop gardens on poles to achieve
higher yields. In the following century, hop cultivation expanded and
the significance of hops grew.

s

Charles IV imposed upon royal towns the duty to establish hop fields
and vineyards within three miles of town boundaries. Hop growing
was primarily concentrated in the Louny, Rakovnik, Usték and Klatovy
regions. In the 14" and 15 centuries, associations of burghers issued
written orders for hop growers. At that time, new professions related
to hop growing developed - markers, supervisors and measurers.
Royal towns were governed by the One-Mile-Law, which stipulated
that within one mile of the town boundaries nobody was allowed to
brew, import, sell and consume beer other than that produced in the
town. Nobody else was allowed to own brewing equipment, run a malt
house or grow hops. Towns consequently watched the observance
of these privileges and perpetrators were severely punished. Their
equipment was damaged, beer was poured away and unlawful hop
fields were cut down.

The ruler Charles IV in a cutout of a votive painting
created at the order of the Prague archbishop Jan Ocko
of Vlasim in 1371 by an unknown author.

Panovnik Karel IV. ve vyfezu votivniho obrazu vzniklém
dle objedndvky prazského arcibiskupa Jana Ocka z Via-
Simir. 1371, autor nezndmy.

Vkvétnovych dnech roku 2016 si celd kulturni Evropa v ¢ele s nasi zemi
pfipomnéla 700 let od narozeni vyznamného panovnika evropského
formatu Karla IV, kréle ¢eského, fimského a cisare Svaté fise fimské
(*14.5.1316,+29.11.1378).

Tento panovnik byl vyznamny mnoha pociny, za které jej ceskd vefejnost
ocenila v roce 2005 ozna¢enim ,,Nejvétsi Cech”.V dobé jeho panovani
byla zalozena Karlova univerzita, zapocalo
se s vystavbou Nového Mésta prazského
a Svatovitského prazského chramu, byl
postaven kamenny Karldv most pres VItavu
v Praze a hrad Karlstejn. Celkové byl dosa-
Zen Uzemnirozmach ¢eského statu smérem
na severovychod. Jako panovnik a statnik
nechal vytvorit Zlatou bulu - nejvyznam-
né&jsi fissky ustavni zdkon platici az do
roku 1806. Diky tomuto dokumentu mél
Cesky stat vyjime&né a nezévislé postaveni
v rdmci celé soudobé Evropy.,Otec vlasti’,
jak byl Karel IV. nazyvan, rovnéz zvelebo-
val obchod a femesla, zakladal klastery,
rozsifoval cesty a silnice a dbal spravedli-
vého soudnictvi. Souhrnné miZzeme jeho
vladu nazvat vlddou klidu a miru, kdy se
upfednostriovala diplomaticka reseni pred
vale¢nymi konflikty.

Spolec¢né s evropskou verejnosti si pfipo-
mnéli vyrodi i ¢esti chmelafi, protozZe ten-
to panovnik zasadnim zpUsobem ovlivnil
i oblast péstovani chmele na nasem tzemi.
Karel IV. mél sice ve velké oblibé ¢eské
vino, ale spradvné pochopil mimoradné
podminky ¢eské zemé, specifické vlastnosti
a vyznam chmelové rostliny na ¢eském
Uzemi. Svymi rozhodnutimi se snazil pod-
pofit véhlas této plodiny i v zahranici. Jiz
dfive - ve 12.stoleti — se zapocalo se syste-
matickym péstovanim chmele v Cechach. Chmel se péstoval na
tzv. chmelidtich, dnes bychom fekli chmelnicich, a byl veden na tycich
pro vétsi vynos. V ndsledném stoleti se péstovani rozsifovalo a chmel
nabyval stéle vice na vyznamu.

Karel IV. ulozil kralovskym méstim, aby v dosahu tii mil od mésta
dochazelo k zakladani chmelnic a vinic. Péstovani se soustiedilo
zejména do oblasti Lounska, Rakovnicka, Ustécka a Klatovska. Ve
14.i 15. stoleti se vytvarela sdruzeni méstand, ktera vydavala psané
fady pro péstitele chmele. S tim korespondoval i vznik novych profesi
souvisejicich s péstovanim chmele - cejchovnici, dozorci a mérici.
Kralem zaloZzena mésta se fidila tzv. Pravem jedné mile. Tato norma
fikala, ze v obvodu jedné mile od hranic mésta nesmél nikdo pivo vafit
ani ho dovazet, prodavat a konzumovat - kromé toho vyrobeného
v daném mésté. Nikdo jiny nesmél vlastnit zafizeni k vareni piva
a nesmél provozovat sladovnu ani péstovat chmel. Tyto vysady si
mésta dlsledné hlidala a provinilce ¢ekaly tvrdé tresty v podobé
zniceni zafizeni a vyliti piva a dle prava byly nelegalni chmelnice
pokaceny.



During the reign of Charles IV in the 14™ century, it was clear that growing
hops was very profitable. It was a period of a major expansion of hop fields.
Hops grown on the territory of the Kingdom of Bohemia already had

CZECH HOPS CESKY CHMEL 2016

V dobé panovani Karla IV. ve 14. stoleti bylo lidem jasné, Ze péstovat
chmel je velice ekonomicky vyhodné. Dochdzelo k velkému budovani
chmelnic. Chmel péstovany na tizemi Ceského kralovstvi byl jiz v té dobé

a very high quality and Charles IV
introduced measures aimed at pro-
tecting Bohemian hops. He issued
a prohibition against export of
rhizomes of Bohemian hops of
Bohemian hops from our territory
(subject to death penalty). He
also supported the establishment
of the burgomaster’s office and
authorized only those with special
training to prune hops. At the time
of this ruler, hops were grown on
more hop fields and throughout
the entire territory. The church
played an important role in hop
growing as well. Hops were consi-
dered a medicinal herb, and there-
fore they were grown plentifully in
monastery gardens.

Inthe 13" century, everyone who
had the necessary premises and
money could brew beer. In the
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Hop growing under Charles IV’s reign is described in the publication titled “Der
Hopfenbau B6hmens’; written in 1904 by Robert Graas from the Bohemian
Kingdom s German Section for Agriculture.

Péstovdni chmele za viddy Karla IV. popisuje také publikace Der Hopfenbau
Bbéhmens, jejiz autorem je Robert Graas z némecké sekce pro zemédélstvi
Krdlovstvi ceského z roku 1904.

velmi kvalitni a Karel IV. svymi
opatienimi zapocal s ochranou
¢eského chmele.Vydal zakaz vy-
vozu sadi ¢eského chmele (pod
trestem smrti) mimo zemské
hranice a podpofil zfizeni uradu
purkmistra a rovnéz povolil fez
chmele pouze tém, ktefi byli
k této cinnosti zvlasté vyuceni.
V dobé vlddy tohoto panovni-
ka se chmel péstoval na vice
chmelnicich na celém uzemi.
Dalezitou roli v péstovani hrala
i cirkev. Chmel byl povazovan
i za lécivou bylinu a byl pro to
hojné péstovan v klasternich
zahradach.

Ve 13. stoleti si pivo mohl vafrit
kazdy, kdo mél potfebné finance
i prostory. 14. stoleti jiz pfedsta-
vovalo urcité omezeni volného
vareni piva (Pravo jedné mile),

14" century, beer brewing was

already restricted by the One-Mile-Law. The 14" century also brought
another benefit — annual markets attracting international buyers. At
that time, many burghers no longer brewed beer at home. They used
the services of maltsters and brewmasters. Later, the right to brew
beer was reserved to certain houses in the town (houses holding the
brewing right) whose owners were holders of the brewing right.

In the Zatec region, i.e. in the center of Czech hop growing, many
monuments from the period of this ruler have been preserved. The
tradition of hop growing in Zatec started more than 700 years ago,
coinciding with Charles IV’s reign. Zatec as a royal town was awarded
the right of jurisdiction and the right to brew beer.

The first reference to hop growing in Zatec dates back to 1348. It was
a written document on the sale of a hop field in Zatec, in a location
referred to as “V Kouli” (“In the Ball”), which still exists today. Another
written reference is from 1357 and concerns a hop field in Libocany,
a municipality near Zatec. And
thereis a written report from 1378
on a hop field donated by the
Count of Kolowrat to the monas-
tery Roov near Louny. Zatec was
also affected by Charles [V's decree
ordering the establishment of
hop fields and vineyards within
three miles of royal towns. As
a result, Zatec became the cen-
ter of hop growing and its hops
a well-known commodity, which
were in high demand not only in
the Kingdom of Bohemia but also
beyond its borders. In the 14" and
15% centuries, the importance of
hops exceeded that of grapevines
in the Zatec region.

oVOPLZENSKEHO

The personality cult of Charles IV is still utilized today. This is a label on the
11-degree Pilsner-type lager brewed by the Charles IV brewery from Karlovy
Vary (Carlsbad).

Kult osobnosti Karla IV. je vyuzivdn i dnes. Takto vypadad etiketa s 11° lezdkem
plzeriského typu pivovaru Karel IV. z Karlovych Vard.

ale rovnéz mélo klad v tom, Ze
se zacaly pofadat vyroc¢ni trhy i se zahrani¢nimi kupci. Ve 14. stoleti si
mnozi méstané jiz nevarili pivo doma, ale vyuzivali sluzeb sladovnik(
a sladka a pozdéji se pravo varit pivo preneslo pouze na urcité domy ve
mésté (pravovarecné domy) s majiteli pravovarecniky.

V centru €eského chmelafstvi na Zatecku se zachovalo do dnedni
doby mnoho pamétek na obdobi vlady tohoto panovnika.V Zatci ma
péstovani chmele vice nez sedmisetletou tradici, ktera koresponduje
pravé s dobou Karla IV. Zatec jakozto kralovské mésto ziskal soudni
prévo a také pravo vafit pivo.

Prvni pisemna zminka o péstovani chmele v Zatci se datuje do roku
1348, kdy byl pisemné zaznamendn prodej zatecké chmelnice,V Kouli“
—tato lokalita je v misté dodnes. Z roku 1357 se ndm dochoval pisemny
doklad o chmelnici v Libo¢anech u Zatce a z roku 1378 je dochovana
pisemna zprava o darované chmelnici hrabétem Kolovratem klasteru
v Ro¢ové u Loun. A rovnéz Zatce se dotkl vynos Karla IV. o nafizeni
zakladani chmelnic a vinic v okruhu tfi mil od kralovského mésta. Zatec se
tak stdvd centrem péstovani chmele a jeho chmel je velmi zndmou
komoditou, kterd je Zddana nejenom doma, ale i za hranicemi kralovstvi.
Ve 14. a 15. stoleti vyznam chmele na Zatecku prevy3uje vinnou révu.

Charles IV in Zatec (October 2016)
Karel IV. v Zatci (Fijen 2016)
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HOP GROWERS' CONGRESS 2016
ATTENDED BY THE MINISTER OF
AGRICULTURE

CHMELARSKY KONGRES 2016
ZA UCASTI MINISTRA
ZEMEDELSTVI

Ing. Michal Kovaiik (Hop Growers Union of the Czech Republic/Svaz péstitelii chmele Ceské republiky)
Ing. Michal Vokrdl, CSc. (Agricultural Journalist/Zemédélsky novindr)

Drought and aroma hop varieties were the topics prevailing at the
Hop Growers'Congress in 2016, which took place at the representative
premises of the SEN hotel in Senohraby near Prague. The Congress was
also attended by the Minister of Agriculture Marian Jurecka. It has been
some time since a minister of this government department visited the
Hop Growers'Congress. Among the important guests at the Congress
was the Deputy Minister of Agriculture Ing. Pavel Seka¢, whose
responsibilities include the Common Agricultural Policy, together with
other representatives of the ministry who are concerned with hops.
The president of the Agrarian Chamber Ing. Vaclav Hlavacek, CSc.,
and Ing. Vladimir Balach, MBA, executive director of the Czech Beer
and Malt Association, accepted the invitation to the congress as well.

Alot has already been said and written about the drought of 2015 and
its impact on agricultural crops, including hops. It bears repeating,
however, due to the fact that hops as a permanent crop are a different
case. Therefore, it came as no surprise that several speakers discussed
hop growing under the conditions brought about by drought.

In 2015, hops were grown on 4,622 hectares. The national average
yield amounted to 1.05 t/ha. It became absolutely clear that hop
growing is in urgent need of applied research, answers to the challen-
ges presented by nature and expert consultancy. The Hop Research
Institute in Zatec plays a crucial role in this respect. The morning
program of the Congress was dedicated to the results of the Institute’s
work.

Some tasks performed by the Institute are long-term projects
(breeding of aroma hop varieties), others are operational (training) or
promotional (trade fairs and exhibitions). The scope of work carried
out by a small team is rather extensive.

At the opening of the conference, the managing director Ing. Josef
Patzak, Ph.D., provided a summary of the Institute’s work in the fields
of science and research as well as in additional areas. The Hop Research
Institute participates in domestic and foreign exhibitions and trade

Sucho a aromatické odridy chmele dominovaly na Chmelafském
kongresu 2016, ktery se konal na konci ledna v reprezentativnich
prostorach hotelu SEN v Senohrabech u Prahy. Kongres navstivil také
ministr zemédélstvi Marian Jurecka. Je to jiz nékolik dlouhych let,
co ¢esky chmelafsky kongres navstivil resortni ministr. Mezi dalSimi
vyznamnymi hosty byli ndméstek ministra pro Spole¢nou zemédélskou
politiku Ing. Pavel Sekac spolecné s dalSimi zastupci ministerstva,
v jejichZ gesci je chmel. Pozvéni pfijal také viceprezident Agrarni
komory Ing. Vaclav Hlavacek, CSc. a vykonny feditel Ceského svazu
pivovaru a sladoven Ing. Vladimir Balach, MBA.

O suchu v roce 2015 a debaté o jeho vlivu na zemédélské plodiny,
chmel nevyjimaje, jiz bylo fe¢eno a napsdno mnohé a zdalo by se, ze
neni potieba to opakovat.V pfipadé chmele jako vytrvalé plodiny tomu
tak ale neni. Nelze se proto divit, ze se péstovani chmele v podminkach
sucha promitlo do nékolika vystoupeni hosta.

Vroce 2015, pfi péstovani chmele na vymére 4 622 ha, bylo dosazeno
prdmérného celostatniho vynosu 1,05 t/ha. | proto se v plné mife
ukazalo, jak chmel potiebuje aplikovany vyzkum, jak potfebuje znat
fundované odpovédi na otazky, které nastoluje pftiroda, a jak také
potiebuje odborné poradenstvi.V tomto sméru svoji zasadni roli pIni
Chmelafsky institut, s.r.o., Zatec (CHI Zatec). Cely dopoledni program
byl vénovan prezentaci vysledkd jeho prace.

Nékteré zde fesené ukoly jsou dlouhodobého charakteru (Slechténi
aromatickych odriid), jiné charakteru operativniho (3koleni) a jiné
propagacniho (veletrhy, vystavy). Neni toho na tak maly kolektiv
pravé malo.

Shrnuti védecko-vyzkumné a dalsi ¢innosti této organizace proved|
v Uvodu konference jednatel spole¢nosti Ing. Josef Patzak, Ph.D.
Chmelaisky institut také nechybi na tuzemskych nebo zahranicnich
vystavach a veletrzich, kde se jednd o propagaci ceského chmele
a ¢eského piva. Prisné také drzi linii nedodavani sadby Zateckého
chmele do zahranici.

The chairman of the Hop Growers Union Ing. Lubos Hejda discussed the previous hop growing year in greater detail and drew awareness to the major challenges

to be faced. Photo by: M. Brynda

Predseda Svazu péstiteliichmele Ing. Lubos Hejda velmipodrobné popsallorisky péstitelsky rok a sou¢asné nastolil zdsadni otdzky, kterymije nutné se zabyvat. Foto:

M. Brynda



fairs, promoting Czech hops and Czech beer. At the same time, it
strictly adheres to the principle of not supplying the rhizomes of Saaz
hops to other countries.

Ing. Karel Krofta, Ph.D., (Hop Research Institute in Zatec) evaluated the
2015 hop harvest in terms of alpha content. He believes that each year
with extreme weather conditions gives new impetus to hop growers to
analyze hop quality and yields with respect to weather. Observations
suggest that the time of the arrival of the hot period is decisive. In
2003, the hot period started in August and alpha acid content in Saaz
hops was at 3.0 %. In 2006, similar heat came as early as July, resulting
in a 1.69 % alpha acid content. In 2015, the average alpha content in
three hop growing regions measured by the Hop Research Institute
amounted to 2.4-2.6 %.

The aroma of hops in hop fields is different from the hop aromain beer.
Ing. Vladimir Nesvadba, Ph.D., believes that this problem is reflected
in the breeding of new hop varieties. Currently, breeding efforts are
concentrated in four areas: hops with specific aromas (flavor hops),
bitter varieties, aroma varieties and low-trellis hops.

Ing. Lubos Hejda, chairman of the Hop Growers Union, presented
areporton the previous hop-growing year. He described 2015 as a very
specific year, unfavorable to hop growers. Up until June, it had seemed
that the hop harvest would be great. However, in the decisive period
there was no precipitation for six weeks (from July 8 to August 18,2015)
and daytime temperatures were high. The absence of precipitation and
high daytime and nighttime temperatures had a negative impact on
hop harvest, which brought as little as 4,843 tons of hops. Fine aroma
hops were hit the hardest. The Rakovnik region suffered the highest
losses as hop plants became dry and flowered poorly. Last year, the only
advantage was the good health of hop plants, lasting until the harvest.
In addition, no economic losses were caused by wind or hail. The age
structure of hop vegetation is considerably improving thanks to the hop
growers'investments, which is a trend that should be pursued further.

Ing. Marian Jurecka, Minister of Agriculture, started his speech by
reminding attendees that Czech beer, Czech hops and Czech malt
are well-known around the world. At the same time, he raised the
question about how this fact could be utilized and how to work with it.
He believes that it is necessary to take advantage of the global growth
potential in beer consumption. In the adopted Rural Development
Program 2014-2020, the Ministry confirmed its philosophy aimed
at supporting value-added commodities that create jobs and the
strengthening of pro-export activities.
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The Minister of Agriculture Ing. Marian Jurecka touching on issues related to
hop growing. The Ministry will support hops as a commodity that is in great
demand around the world, can be grown and produced in excellent quality in
our country and gives employment to many people. Photo by: M. Vokfdl
Ministr zemédélstvi Ing. Marian Jurecka reaguje na problematiku péstovdni
chmele. Ministerstvo bude podporovat komoditu chmel, kterd je ve svété
zddand, umime ji péstovat a vyrdbét spickovou kvalitu, kterd ddvd prdci
mnoha lidem. Foto: M. Vokrdl

Ing. Karel Krofta, Ph.D. z CHI Zatec zhodnotil sklizeA chmele v roce
2015 z pohledu alfy. Podle jeho nazoru kazdy extrémni rok z hlediska
prabéhu pocasi vyvolava u péstiteld novy impuls k rozbordm kvality
chmele a jeho vynosu ve vztahu k pocasi. Na zakladé pozorovani Ize
konstatovat, Ze velice zalezi na dobé pfichodu horké periody. V roce
2003, kdy se horka perioda dostavila v srpnu, byl obsah alfa kyselin
u odriidy Zateckého poloraného ¢ervendaku 3,0 %. V roce 2006, kdy se
néco podobného stalo jiz v ¢ervenci, doséhl obsah alfa kyselin 1,9 %.
V roce 2015 bylo z méfeni CHI ve tfech péstitelskych oblastech
dosaZeno pridmérného obsahu 2,4-2,6 %.

Jind viiné chmele ve chmelnici, jina v pivu. To je podle Ing. Vladimira
Nesvadby, Ph.D. problém, ktery se promitd do celé problematiky
$lechténi novych odrdd chmele. Slechténi se v sou¢asné dobé ubira
Ctyfmi sméry, kterymi jsou slechténi na specifické viiné, horké odrady,
aromatické odridy a nizké konstrukce.

-y

The discussion included numerous comments with respect to the Ministry of Agriculture, agricultural education, hop protection products and their use in protective
zones of water resources, irrigation, hop planting, expanding of hop acreage, support for research etc. Photo by: M. Vokidl

Nemdlo ndmétii smérem k Ministerstvu zemédélstvi, zemédélskému skolstvi, pfipravkiim na ochranu rostlin a jejich pouZivdni v PHO, zdvlahdm, vysadbé
a rozsifovdni plochy chmelnic, podpore vyzkumu a jinym zaznélo v diskusi. Foto: M. Vokrdl
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The Minister also emphasized that water, in general, and water supply,
in particular, is a key problem which can no longer be underestimated.
This was clearly demonstrated in the experience of 2015. It is now
the Ministry’s task to identify districts in which it will be necessary
to build irrigation infrastructure. In another part of his speech,
Mr. Jurecka commented on issues related to the financing of
agricultural research, compensation for losses caused by drought in
the previous year, agricultural education as well as a fund for hardly
insurable risks.

The organizers were pleased to see participants in such great numbers. Photo by: M. Brynda
Ucast na kongresu organizdtory potésila. Foto: M. Brynda

Good and bad news on trade was presented by Ing. Pavel Sponer,
president of the Union of Hop Traders and Processors. Czech breweries
are successful; in particular those that are the largest consumers of
Czech hops. Exports and lager consumption are growing. The rapidly
growing number of microbreweries and stronger interest in diverse
hop varieties are typical current phenomena. In the US, microbreweries
have an 11 % market share but they consume as much as 50 % of the
total consumption of hops, in particular domestic hops. Ing. Sponer also
drew awareness to the downside. He mentioned a drop on the Japanese
hop market, a slump in beer production and consumption in China as
well as the uncertain situation of large brewery groups. In conclusion,
he stated that the next five years will be promising for hop growing.
However, a vital prerequisite for that is sufficient hop production and
support provided to hop growers to expand hop acreage.

Ing.Véclav Hlavéacek, CSc., vice-president of the Czech Agrarian Chamber,
primarily spoke on irrigation and legislation. In his presentation he
stated that water supply for the near future no longer poses a problem
only for farmers. It concerns all citizens of the Czech Republic. It appears
inevitable that a functional waterworks system will have to be built,
which would catch all rainfall water and allow for multiple utilization
of water. To meet this objective, the government will need to become
both the investor and administrator of such a system.

Ing. Vladimir Balach, MBA., executive director of the Czech Beer and
Malt Association, discussed the beer industry and gastronomy, as well
as their co-existence. Gastronomy has a strong impact on the beer
industry for several reasons. It provides roughly 306,000 jobs. And most
importantly, there are about 40,000 pubs and restaurants in the Czech
Republic. Beer consumption has remained at a high level - 144 liters
per capita. However, beer consumption in pubs has decreased by 10 %

Zpréva za péstitelsky rok 2015 byla predmétem vystoupeni predsedy
Svazu péstiteld chmele CR Ing. Lubo3e Hejdy. Rok 2015 oznacil za
velmi specificky tim, ze byl pro péstitele chmele nepfiznivy. Jesté
v Cervnu se zdélo, Ze Uroda chmele bude velika. V rozhodujicim
obdobi, tj. 8. 7.-18. 8. 2015, bylo Sest tydn(l beze srazek a soucasné
pfi vysokych dennich teplotdch. Absence srazek a vysoké denni
i nocni teploty se podepsaly na nizké sklizni chmele, kterd dosahla
4 843 tun. Nejvice postizené byly jemné aromatické odridy chmele.
Nejvétsi ztraty zplsobené zasychanim a Spatnym odkvétanim byly
na Rakovnicku. Jedinym pozitivem lorského
roku byl dobry zdravotni stav chmele, ktery
se podafilo udrzet az do sklizné. Nevznikly
také zadné hospodaiské skody zplsobené
vétrem a kroupami. Vékova struktura porostt
se diky investicim péstiteld znatelné zlep3uje
a je nutné se snazit takovy trend nadale
udrzovat.

.V zahrani¢i znaji ¢eské pivo, ¢esky chmel
a slad”, uvedl své vystoupeni ministr zemédél-
stvilng. Marian Jurecka. Soucasné vsak polozil
pfitomnym otazku, jak tohoto faktu vyuzit
ajak s nim pracovat. Podle jeho nazoru je tieba
vyuzit celosvétového potencidlu rlistu spotieby
piva. Ministerstvo zemédélstvi v jiz pfijatém
Programu rozvoje venkova na obdobilet 2014-
2020 potvrdilo filozofii zaloZenou na podpore
komodit s pfidanou hodnotou a zaméstnanosti
nebo posileni proexportnich aktivit.

Za klicovy problém ministr zdGraznil otdzku
vody a hlavné jejiho zajisténi, nebot na zékladé
zkusenostizroku 2015 tento problém nelze na-
dale podcenovat. Ministerstvo ma nyni za tkol
vytipovat okresy, kde bude nutné vybudovat
infrastrukturu zavlah. V dalsi ¢asti vystoupe-
ni Jurecka komentoval otazky financovani
zemédélského vyzkumu, kompenzaci za $kody zplsobené suchem
v minulém roce, zemédélského Skolstvi a fondu tézko pojistitelnych
rizik.

Pozitivni a negativni informace z oblasti obchodu zaznély ve
vystoupeni prezidenta Unie obchodnikl a zpracovatell chmele
Ing. Pavla Sponera. Ceskym pivovariim se dafi, nejvice tém, které
také spotiebovavaji nejvétsi mnozstvi ceského chmele. Roste export
ataké spotieba lezdk(l. Fenoménem je rychly rlist po¢tu minipivovard
a také vétsi zajem o rozmanitost odrdd chmele.V USA dosahuje podil
takovych pivovarud vice nez 11 % tamniho trhu, avsak spotiebovava
jiz 50 % celkové spotfeby ptedeviim domaciho chmele. Ing. Sponer
vsak upozornil i na negativni skute¢nosti. K nim patfi zejména pokles
japonského trhu s chmelem, propad vyroby a spotfeby piva v Ciné
a také nejista situace u velkych pivovarskych skupin. Své vystoupeni
shrnul konstatovanim, ze budoucnost péstovani chmele je na pfistich
pét let nadéjna. Jejim predpokladem je vsak dostate¢na produkce
chmele, stejné jako pomoc jeho péstitellim za tcelem dalsiho rozsiteni
plochy chmelnic.

Zavlahy a legislativa byly hlavnimi body prezentace viceprezidenta
Agrérni komory CR Ing. Vaclava Hlava¢ka, CSc. Ing. Hlavacek
konstatoval, ze zajisténi vody v blizké budoucnosti jiz neni pouze
problémem zemédélc(, ale tyka se kazdého ob¢ana Ceské republiky.
Jako nutnost se ukazuje vybudovani funkcni vodarenské soustavy
s cilem zachyceni veskeré srazkové vody a vicenasobného vyuziti. Za
tim Gcelem bude nutné, aby se stat stal nejen jejim investorem, ale
také spravcem.

Pivovarnictvi a gastronomii a jejich vzdjemné souziti zhodnotil vykonny
feditel Ceského svazu pivovar( a sladoven Ing. Vladimir Balach, MBA.



over the last four years, accounting for 41 % of total consumption.
Bottom-fermented beers have a 90 % share in total beer consumption.

The chairman Mgr. Zdenék Rosa, BA, presented various activities of
CHMELARSTVI, cooperative Zatec. Subsequently, he passed the floor
to the head of the machinery plant, which has been substantially
influenced by hop growers’ investments into technologies and
machinery. He introduced the plant’s current technology deployment
projects. A new type of hop pickers with higher efficiency is being
designed for the specific conditions of individual hop growers. In some
cases, the available space needs to be taken into account as well, which
requires tailor-made solutions.

The rich program, lively discussions and meetings of hop experts
demonstrated once again that there are many good reasons to organize
the Hop Growers Congress. It has a firm place among other events taking
place throughout the year, i.e. trainings, seminars and conferences. It is
a forum for the exchange of information and opinions as well as a place
where researchers can meet hop growers, hop growers traders and all
of them can speak with their partners from the Ministry of Agriculture
and their professional organizations. Compared to previous years, this
year's Congress attracted the highest number of attendees. The total
number of registered participants, including guests, amounted to 140.
Therefore, such an event is an opportunity for mutual enrichment and
inspiration for everyone involved - both in the days to come and in the
upcoming season. The Minister’s evaluation and his presentation of
the Congress on social networks was another reason for contentment.

Our thanks belong to the partners of the Hop Growers'Congress 2016
— CHMELARSTVI, cooperative Zatec, Hop Research Institute in Zatec,
B+S Broker s.r.o and Ceska pojistovna, a.s. The Congress also hosted
presentations by numerous other companies. Last but not least, we
would like to express our appreciation to the beer sponsors. Nearly
ten kegs of beer were consumed during the Congress, including beer
brewed by Plzensky Prazdroj, a.s., Tradi¢ni pivovar v Rakovniku, a.s.,
Rodinny pivovar Bernard, a.s., Zatecky pivovar spol. s.r.o., the Hop
Research Institute’s experimental microbrewery, Pivovar Holba, a.s.
and Suntory Beer Limited.
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Obor gastro ma velky vliv na pivovarnictvi nejenom proto, Ze vytvafi
pfiblizné 306 000 pracovnich mist, ale hlavné proto, ze v Ceské
republice existuje pfiblizné 40 000 hospod a restauraci. | kdyz je ro¢ni
spotieba piva stéle vysoka — 144 litrG na obyvatele — za posledni Ctyfi
roky jeho konzumace v hospodach poklesla o 10 % a pfedstavuje
41 % celkové spotieby. Spodné kvasené pivo vsak stéle tvori 90 %
celkové spotieby piva.

Cinnost CHMELARSTVI, druzstva Zatec predstavil jeho pfedseda
Mgr. Zdenék Rosa, BA. Na néj navazal vedouci zdvodu mechanizace.
Zavod vyznamné ovlivnily investice chmelaft do technologii a stroj(.
Predstavil v soucasnosti feSené projekty vystavby technologii. Novy
typ vykonnéjsich cesacek je navrhovan do konkrétnich podminek
jednotlivych péstitelli a v pfipadé potieby také s ohledem na soucasné
prostory. To vyzaduje individudlni feseni.

Chmelaisky kongres svym programem, diskusemi i setkdnim lidi
z oboru opét prokazal své opodstatnéni. V celorocni siti skoleni,
seminafd a konferenci je mistem, kde se propojuji informace,
zkusenosti, ndzory, kde se setkdvaji vyzkumnici s péstiteli, péstitelé
sobchodniky a ti vsichni spolecné s partnery z Ministerstva zemédélstvi
a profesnich organizaci. Zuc¢astnilo se ho vibec nejvice osob za
poslednich nékolik let. Celkem bylo registrovano 140 ucastnikd veetné
hostU. Pro viechny zucastnéné je potom takové setkani vzajemnym
obohacenim a inspiraci pro dny pfisti a nadchazejici sezénu. O to
piijemnéjsi bylo také hodnoceni samotného ministra zemédélstvi
a jeho prezentace o kongresu na socidlni siti.

Podékovani patfti partnerdm Chmelafského kongresu 2016, kterymi
byly CHMELARSTVI, druzstvo Zatec, Chmelafsky institut s.r.o., Zatec,
B+S Broker s.r.o a Ceska pojistovna, a.s. Rada dal3ich spole¢nosti
vyuzila moznosti se na kongresu prezentovat. Soucasné je také
potfeba podékovat sponzorlim piva. Celkem se vypilo témér deset
sudd piva z produkce pivovard Plzersky prazdroj, a.s., Tradi¢ni pivovar
v Rakovniku, a.s., Rodinny pivovar Bernard, a.s., Zatecky pivovar
spol. s r.o., Pokusny pivovarek Chmelafského institutu s.r.o, Pivovar
Holba, a.s. a pivovar Suntory Beer Limited.

PLZEN 19"
~DERNARD  (EF/ 7

PERNARD B
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25" ANNIVERSARY 25.VYROCI
OF BOHEMIA HOP, a.s. BOHEMIA HOP, a.s.

Mgr. Zdenék Rosa, BA (CHMELARSTVI, cooperative Zatec/CHMELARSTVI, druzstvo Zatec)

The joint-stock company BOHEMIA HOP, a.s. was incorporated in the Dne 25. bfezna 1991 byla do obchodniho rejstiiku zapsana spole¢nost
Commercial Register on March 25, 1991. BOHEMIA HOP, a.s.

The first members of the Board of Directors of BOHEMIA HOP, Prvnimi ¢leny pfedstavenstva BOHEMIA HOP, a.s. byli Fran-
a.s. were Frantisek Chvalovsky, Cestmir Theimer, Vaclav QJMIA tisek Chvalovsky, Cestmir Theimer, Vaclav Stuchly, Josef
Stuchly, Josef Valdsek, Ing. Alexandr Kusy, Ing. Frantisek OQ\ 7 &O Valasek, Ing. Alexandr Kusy, Ing. Frantisek Hruby,
Hruby, Ing. Zdenék Ulrich, Ing. Miloslav Pénicka and Q Ing. Zdenék Ulrich, Ing. Miloslav Pénicka a Ing. Jaroslav
Ing. Jaroslav Kares. 1 I Kares.

. . . 2 @ N o o
BOHEMIA HOP, a.s. is a subsidiary of CHMELARSTVI, ﬁ o ,:‘; BOHEMIAHOP, a.s.je dcefinou spole¢nosti CHMELARSTVI,
cooperative Zatec, and therefore, part of acomprehensive druzstvo Zatec. BOHEMIA HOP je tedy souasti uceleného
chain of services provided to Czech hop growers. The fetézce sluzeb pro ceské péstitele chmele, ktery ve
cooperative includes plants processing and storing hops, druzstvu tvofi zdvody zpracovani a skladovani chmele, vyroby
manufacturing hop machinery, building hop fields and purchasing hops. chmelaiské mechanizace, vystavby chmelnic a ndkupu chmele.

BOHEMIA HOP is a hop supplier to both domestic and foreign buyers, BOHEMIA HOP tradi¢né pokryva svymi dodavkami jak zahrani¢ni,
working closely with all international brewery groups as well as the tak tuzemské odbératele chmele a Uzce spolupracuje jak se vsemi
microbrewery segment. Hop supplies are primarily comprised of mezindrodnimi pivovarskymi skupinami, tak i se segmentem ma-

such Czech hop varieties as lych pivovar(. Hlavni nabidka
Saaz, Sladek, Premiant, Kazbek, spole¢nosti je soustiedéna na
Bohemie and Saaz Late. In PozZVANES Eeské odriidy chmele Zatecky
cooperation with the Hop polorany cervenak, Sladek,
Research Institute, BOHEMIA na ustavujici valnou hromadu a.s. BOHEMIA HOP, které se bude Premiant, Kazbek, Bohemie
HOP continuouslyandactively  Kg7et dnc 10;bEeare 109, g 4100 hed v seagedct wiEtoorit | a Sasz Late a ve spolupraci
presents additional Czech hop s Chmelafskym institutem, s.r.o.
varieties to breweries. aktivné a soustavné pracuje na
Program jednéni: predstavovani dalsich ceskych
The company pays great 1. Schvéleni zakladatelské smlouvy a.s. BOHEMIA HOP odrid pivovariim.
attenton both to the quality & Sehvelent stanos wce- pomeAwoE
of hops supplied and servi- 4&th a.s. BOHEMIA HOP Velkd pozornost je vénovana jak
ces provided to breweries. s S eEoRl ROl PoML b kvalité dodavaného chmele, tak
ISO 9001:2000 and ISO 5. Stanoveni odmén &lent pfedstavenstava, dozor&i rady, kvalité sluzeb pivovarim a fadu
14 001:2004 certification has 6. ;a:i;‘mm it let je zde jiz certifikace dle ISO
been in place for many years. 9001:2000 a ISO 14 001:2004.
Currently, the Board of Directors consists of the following members: Soucasné predstavenstvo pracuje ve slozeni Mgr. Zdenék Rosa,
Mgr. Zdenék Rosa, Ing. Jifi Masek, Ing. Lubomir Vent, Ing. Pavel Repik, Ing. Jifi Masek, Ing. Lubomir Vent, Ing. Pavel Repik, Ing. Radek Gregor,
Ing. Radek Gregor, Ing. Frantisek Kretek and Josef Frice. Ing. Pavel Ing. Frantisek Kretek a Josef Frice. Obchodnim feditelem spole¢nosti
Sponer is the company’s Commercial Director. je Ing. Pavel Sponer.
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“ZATEC - THE HOPS TOWN”
TO BE NOMINATED FOR
INSCRIPTION ON UNESCO’S
WORLD HERITAGE LIST

CZECH HOPS CESKY CHMEL 2016

+ZATEC - MESTO CHMELE"
KANDIDUJE NA ZAPIS

NA SEZNAM SVETOVEHO
DEDICTViI UNESCO

Vladimir Vale$ (Hop Museum Zatec/Chmelat'ské muzeum Zatec)

Nowhere else in the world has such a high concentration of buildings
related to hop processing as does Zatec. Massive towers of the town's
dominant historical buildings — the town hall and the church - are
complemented by the slim chimneys of historical oast houses, hop
warehouses and packing halls, which together characterize the skyline
of the town.

Zatec is an extraordinary living example of a town whose economy
and tradition have been based on the processing and trading of hops
grown around the town since the Middle Ages. Monuments related to
hop growing and processing, in particular those located in the“Prague
Suburb” (“Prazské predmaésti”) of Zatec, form a unique urban complex
of hop growers’ buildings.

The outstanding value of Zatec lies in the large number of typologically
unique hop growers’buildings, concentrated on a small territory in the
town center as well as in the original medieval street layout that has
been preserved. Nowhere else in the world has such an interesting
complex of urban buildings for hop drying and processing been
created. In fact, it could not have been created elsewhere because in
no other place has the construction of hop growers’buildings been as
concentrated as in Zatec, both in terms of place and time. And nowhere
else in the world have hop growers’buildings been preserved to such
an extent and with such authenticity.

For these reasons, the complex of industrial hop growers’ buildings
in Zatec was nominated for inscription and in 2007 inscribed on the
Tentative List, which is an inventory of properties that each member
state (in this case the Czech Republic) intends for World Heritage List
nominations in the upcoming years. Since then, preparatory steps were
taken in the town. Numerous consultations and meetings were held,
in particular with the National Heritage Institute and the Ministry of
Culture, as well as with owners of the individual buildings. In March 2014,
the process culminated with the municipal council’s approval of the
nomination documentation for inscription on the World Heritage List.

The United Nations Educational, Scientific and Cultural Organization
(UNESCO) is aninternational specialized agency of the United Nations
(UN). Its primary purpose is to contribute to peace by promoting
international collaboration in education, science and culture. The
former Czechoslovakia was among the founding states of UNESCO.
After the split of Czechoslovakia as of January 1, 1993, the Czech
Republic became a member state of UNESCO upon recognizing the
legal continuity of all relevant conventions.

To be included on the World Heritage List, sites must be of outstanding
universal value and be recognized as such in expert evaluations.

World Heritage Sites have significance exceeding national borders
and are valuable both for contemporaries and future generations.
Therefore, they must be protected and preserved. Currently, the list
contains 1,031 sites in 163 member states, out of which there are
802 cultural sites, 197 natural sites and 32 mixed sites.

The Czech Republic has twelve well-known sites on the list (Prague,
Cesky Krumlov, Telg, Trebi¢, Kroméfiz, Holasovice, Kutna Hora, Olomouc,
Zd4r nad Sazavou, the Lednice-Valtice Area, Litomy3|, Brno), which were

inscribed by the World Heritage Committee in the years 1992 to 2003.

1

Zatec je mésto s celosvétové nejvétsi koncentraci staveb spojenych se
zpracovanim chmele. Mohutné véze historickych dominant mésta —
radnice a kostela — doplriuji $tihlé kominy historickych susaren, skladt
a baliren chmele a spole¢né dotvéreji panorama mésta.

Zatec je vyjimeénym zivoucim dokladem mésta, jehoz ekonomika
atradice byly od stfedovéku, a vlastné i dodnes, zalozeny na zpracovani
a obchodu chmelem, ktery se péstoval a péstuje v jeho Sirokém okoli.
Pamatky péstovani a zpracovani chmele tvofi, zejména na Prazském
pfedmésti v Zatci, jedineény urbanisticky dochovany komplex
chmelafskych staveb.

Warehouse of A. Meindl and G. Epstein and owner’s villa, 753 and 1257
Kovdrskd street
Sklad A. Meindla a G. Epsteina a obytnd vila majitele, Kovdrskd ul. 753 a 1257

Mimotadna hodnota Zatce spociva ve velkém poctu typologicky
ojedinélych chmelarskych staveb koncentrovanych na malém tuzemi
v samém centru mésta pfi sou¢asném dochovéni pdvodni stfedovéké
uli¢ni struktury. Nikde jinde ve svété takovy urbanisticky zajimavy
soubor staveb na susenia zpracovéni chmele nevznikl a aniv podstaté
vzniknout nemohl, protoze nikde nebyla vystavba chmelafskych
staveb tak silné ¢asové a lokalné koncentrovana pravé jako v Zatci.
Chmelafské stavby nebyly v zadné jiné lokalité na svété dochovény
v takovém rozsahu a autenticité.

Z téchto davod(i byl soubor industridlnich chmelafskych staveb v Zatci
navrzen av roce 2007 zapsan na Indikativni seznam, ktery je soupisem
takovych statk( a ktery se Ceska republika rozhodla nominovat na
Seznam svétového dédictvi UNESCO béhem pfistich let. Od této
doby zacaly ve mésté probihat dil¢i, pfipravné kroky. Dochézelo
k celé fadé jednani a konzultaci, zejména s Narodnim pamatkovym
Ustavem, Ministerstvem kultury, ale i s vlastniky chmelafskych staveb.
Tyto kroky vyvrcholily v breznu roku 2014, kdy Zastupitelstvo mésta
schvalilo zpracovani nominacni dokumentace k zapisu na Seznam
svétového dédictvi.

UNESCO, tedy UNITED NATIONS EDUCATIONAL, SCIENTICIFIC AND
CULTURAL ORGANIZATION je mezinarodni odborna organizace,
spadajici pod OSN. Jejim hlavnim ukolem je usilovat o udrzeni miru
rozvojem mezinarodni spoluprace v oblasti vychovy, védy a kultury.
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Trebi¢ was the last site to be included on the listin 2003. No more sites
have come after. We could be satisfied but none of the sites is directly
connected with hop growing and processing. That is still missing on
the list. And we do have it here - in the center of the cultivation of the
world’s best aroma hops.

Jakubskad street, warehouse of J. L. Kohna, No 250
Jakubskad ul., sklad J. L. Kohna, ¢.p.250

Many questions can be asked in connection with the future inscription
of Zatec on the UNESCO World Heritage List. We will focus on the most
important in an interview with Jaroslav Spi¢ka, site manager and
member of the Steering Group for “Zatec - the Hops Town" as well as
vice-mayor of Zatec.

What parts of Zatec are included in the nomination for inscription
on the UNESCO World Heritage List?

As the attached map shows, the territory consists of two parts. The
first part is the historic town center, which is protected by our national
legislation as an Urban Heritage Reserve, and the “Prague Suburb”
(“Prazské predmésti”) with hop growers’ buildings, protected as an
Urban Heritage Zone. The buffer zones correspond to the original
protection zones of the Urban Heritage Reserve and the Urban
Heritage Zone.The second part consists of the former Dreher brewery
complex, which was in 2015 declared a cultural monument pursuant
to Act No. 20/87 Coll., on state monument care. The complex does not
have its own protection zone and its buffer zone is formed by the area
of the cultural monument.

How and when did you start?

The town of Zatec followed up on previous work performed in the
years 2012 and 2013, which resulted in the creation of detailed
specifications of hop growers’ buildings and the analytical part of
the monument care document, referred to as the Management Plan.
In 2013, a Memorandum of Cooperation was officially signed by the
most important stakeholders in the process - the Ministry of Culture,
the National Heritage Institute, the town of Zatec, Chmelafstvi and
the “Hop Defense.”

A Steering Group was established and started implementing the
preparatory work at the beginning of 2014. Step by step, the first
chapters of the future nomination documentation were written.

How extensive is the nomination documentation and what does it
need to contain?

The documentation for the official submission of the nomination
is rather extensive. To ensure objectivity of assessment and a good
balance of presented information, the documentation has a clear
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Tehdejsi Ceskoslovensko bylo jednim ze zakladajicich statt UNESCO,
samostatna Ceska republika se po rozdéleni Ceskoslovenska od 1.1.1993
stala oficidlnim ¢lenem poté, co uznala pravni ndvaznost viech dimluv.

Mista a stavby, u nichz je v expertnim hodnoceni rozpoznand mimo-
fadna svétova hodnota, jsou vedena v Seznamu svétového dédictvi
(World Heritage List).

Tento reprezentativni seznam obsahuje polozky svétového dédictvi,
které svym vyznamem presahuji narodni hranice a jejich hodnota je
cennd nejen pro soucasniky, ale i pro budouci generace, a proto je
nezbytné zajistit jejich ochranu a uchovani. Aktudlné seznam obsahuje
1031 polozek nachézejicich se celkem ve 163 ¢lenskych zemich, ztoho
je 802 polozek kulturni povahy, 197 pfirodnich a 32 tzv. smiseného
charakteru.

Ceska republika ma jiz fadu let na Seznamu 12 znamych lokalit, které
byly Vyborem svétového dédictvi postupné zapsany mezi lety 1992
az 2003 (Praha, Cesky Krumlov, Tel¢, Trebi¢, Krométiz, Hola3ovice,
Kutna Hora, Olomouc, Zd4r nad Sazavou, Lednicko-valticky areal,

Litomysl, Brno).

Naposledy, v roce 2003, byla zapséna Trebic. A od té doby nic. Mohli
bychom byt spokojeni, ale ani jedna z pamatek neni piimo spojena
s péstovanim a zpracovanim chmele.To na seznamu chybi. A my to tu
mame. Protoze jsme centrem péstovani toho nejlepsiho aromatického
chmele na svété.

V souvislosti s budoucim zapisem Zatce na Seznam svétového dédictvi
UNESCO si Ize polozit fadu otazek. Proto se na ty nejdllezitéjsi
zamétime v rozhovoru se site managerem (Steering Group) pro statek
,Zatec — mésto chmele” a sou¢asné mistostarostou mésta Zatec
Jaroslavem Spi¢kou.

Jakd cdst Zatce je vlastné souédsti nominace pro zdpis na Seznam
svétoveého dédictvi UNESCO?

Na pfilozené mapce je vidét, ze Uzemi tvofi dvé &asti. Prvni je plocha
historického jadra mésta, chranéna formou Méstské paméatkové
rezervace (MPR) a Prazského predmésti s chmelaiskymi stavbami,
narodni legislativou chrdnéné jako Méstskd pamatkova zéna (MPZ).
Néaraznikova zéna je vymezena v rozsahu plvodniho ochranného
pasma MPR a MPZ. Druhou ¢ést tvofi aredl byvalého Dreherova
pivovaru, ktery je od roku 2015 prohlasen kulturni pamatkou podle
zakona ¢. 20/87 Sb., o statni pamatkové péci. Aredl nema vlastni
ochranné pasmo a néraznikovou zénu tvoii plocha kulturni pamatky.

Kdy a ¢im jste vlastné zacali?

Mésto Zatec navézalo na jiz realizované kroky v letech 2012 a 2013,
které vyvrcholily zpracovdnim podrobnych pasportl chmelarskych
staveb a analytické ¢asti dokumentu péce o pamdatky, nazvaném
Management Plan. V roce 2013 bylo slavnostné podepsano Memo-
randum o spolupraci mezi nejdllezitéjsimi garanty celého procesu,
Ministerstvem kultury, Narodnim paméatkovym ustavem, Méstem
Zatec, ChmelaFstvim a Chmelobranou.

Byla ustanovena fidici skupina (Steering Group), ktera zacala pivodné
ptipravné kroky od pocatku roku 2014 realizovat. Postupné zacaly
vznikat prvni kapitoly budouci nomina¢ni dokumentace.

Jak rozsdhld je nominaéni dokumentace a co musi obsahovat?

Dokumentace pro oficidlni predlozeni nominace je pomérné obsahlym
materidlem. Aby byla zajisténa objektivita posuzovani a zakladni
vyvéazenost predkladanych informaci, ma dokumentace jasné danou
strukturu, kterd je popsana v Operacnich smérnicich k implementaci
Umluvy o ochrané svétového dédictvi.



structure, which is described in a document titled Operational
Guidelines for the Implementation of the World Heritage Convention.

The key point in each nomination is the outstanding universal value. It
is the reason why the site is nominated. It must be precisely formulated
and substantiated. In addition, it must be defined in accordance with
at least one of the six criteria for a cultural heritage site.

According to the prepared nomination documentation, the universal
value of “Zatec - the Hops Town” with its preserved monuments
related to hop growing, processing and trading is truly unique on
a global level. In particular, in the 19™ century and in the first half of
the 20" century, the town became a world-famous center of hops. The
reasons behind this were both hop trade and a large number of very
specific buildings related to hop drying, conservation, certification and
exports. The complex of buildings also includes breweries and other
facilities reflecting the town’s wealth at that time.

Therefore, the substantiation is based upon three key criteria, proving
the uniqueness of the Zatec nomination. Zatec developed into one
of the world’s major centers of hop processing and hop trade. It was
a place of exchange of international technical expertise. Chmelafstvi,
cooperative Zatec, is proof of a living tradition -
the processing of local hops. The town achieved
its renown and economic prosperity thanks to
the high quality of local hops, which have been
recognized and protected by official acts since the
Middle Ages. Zatec is also an excellent example of
alocation with a unique number of preserved spe-
cific buildings related to hundreds of years of hop
processing as well as its broader rural hinterland,
i.e. hop warehouses, oast houses, packing halls and
hop bale marking halls.

The documentation must contain supporting infor-
mative materials, photographs with descriptions,
documents evidencing what is described in the
text, picture materials and maps.

In the struggle for inscription on the World
Heritage List, Zatec has to compete with other
sites included on the Tentative List. What are the
chances of Zatec to be successful in this struggle?

Everyone participating in the preparation for the in-
scription of“Zatec — the Hops Town” on the UNESCO
World Heritage List has to act in accordance with
methodology prepared by the Ministry of Culture
and the National Heritage Institute. It is not a battle
or a duel. The obligation to form a Tentative List
arises out of the UNESCO Convention Concerning
the Protection of the World Cultural and Natural
Heritage. Sites that are included on the Tentative List
represent an initial proposal for inscription on the
World Heritage List. However, the process from this
initial proposal up to the actual nomination is long
and complicated and it includes the preparation of
the nomination documentation, which would not
be possible without the participation of local self-
-governing bodies, local patriots and civic initiatives.

How long would be the journey from this partial
success up to the actual decision on inscription?
When could Zatec appear on this prestigious list
of properties?

— Historicki jédro mésta Zatec
——— Maraznikovi 26na statku
I overeriv prvovar
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Stézejnim bodem kazdé nominace je mimofaddnd univerzaini hod-
nota. To je dlvod, pro¢ je statek na Seznam navrhovén. Jeji znéni
musi byt vystizné formulovano a odGvodnéno. Musi byt rovnéz defi-
novano podle minimélné jednoho z Sesti danych kritérii pro kulturni
statek.

Svétova hodnota ,Zatce — mésta chmele” a jeho souboru dochova-
nych pamétek na péstovani, zpracovani a obchodovani s chmelem je
podle zpracované nominacni dokumentace v celosvétovém srovnani
skute¢né jedine¢na. Predevsim v 19.stoletia v 1. pol. 20. stoleti se toto
mésto stalo svétové vyznamnym centrem chmelafstvi jak z hlediska
vlastniho obchodu, tak zejména v mnozstvi zcela specifickych staveb
spojenych se suenim, konzervaci, zndamkovéanim a exportem chmele.
Nechybi samoziejmé ani pivovary a daldi vybaveni mésta, odrazejici
jeho bohatstvi v dané dobé.

Proto se odivodnéni opird o tfi stézejni kritéria, na kterych doklada
vyjime&nost zatecké nominace. Zatec se vyvinul v jedno z nejvyznam-
néjdich svétovych center zpracovani a obchodu s chmelem. Byl mistem
vymény mezinarodnich technickych zkugenosti. Chmelafstvi v Zatci
je dokladem zivé tradice zpracovéni lokalniho chmele, jehoZ vysoka
kvalita byla rozeznana a chranéna ufednimi akty jiz od stfedovéku

prostorové vymezeni 8/2015
zpracoval NPU 0. o, p. Usti nad Labem

Magr. Lucie Radova, Mgr. Hana Veseld

02 03 04 05

——— Dyeher

If we meet deadlines for all necessary nomination
activities, the following milestones are ahead of us:

zona statku
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Historic center of Zatec and the property’s buffer zone
Historické jddro mésta Zatec a ndraznikovd zéna statku
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- September 2016 - submission of nomination documentation for
signature by the Ministry of Culture of the Czech Republic

«  October 2016 - delivery of the nomination documentation to the
World Heritage Center in Paris (WHC)

+ November 2016 — comments by the WHC

« January 2017 - settlement of comments, translation, final version
of the application

«+ February 2017 - official submission of the final application to the WHC
(Atthe moment it is not known where and when the 2017 meeting
of the World Heritage Committee will be held.)

The nomination documentation also includes a comparative
analysis, describing reasons why the nominated property stands
out among others. What can Zatec be proud of? Can we find a site
comparable to its unique nature on the world’s map?

The objective of a comparative analysis as a chapter of the nomination
documentation is to compare the nominated site with other sites
around the world. The comparative analysis of Zatec will include a total
of 24 sites — metropolises and regions in different parts of the world
that are well-know for hop growing and hop trade.

Chmelovd street, warehouses (from left) of D. Abeles a E. Stern — 1025 Nerudovo
square, K. Ungara and E. Sterna - 1194 Nerudovo square, J. Schwarzkopfa -
383 Chmelovd street

Chmelova ulice, sklady (zleva) D. Abelese a E. Sterna, Nerudovo ndm.1025,
K. Ungara aE. Sterna, Nerudovo ndm. 1194, J. Schwarzkopfa, Chmelovd ul. 383

The comparative analysis shows that none of the locations under
review is equivalent to Zatec in terms of the historical significance
of hop growers’ buildings, the continuity of hop processing and hop
trade, the number of preserved hop growers’ buildings as well as the
complexity of preserved monuments related to hop growing, hop
processing and beer brewing concentrated in a single location.

The nominated site“Zatec — the Hops Town”is unique at the global level.

Who is the owner of the monuments related to hop growing and
beer brewing?

The largest owner is CHMELARSTVI, cooperative Zatec. The other
owners include real-estate agencies, legal entities and natural persons
as well as the town of Zatec.

Many inhabitants of Zatec are concerned about the state of some
buildings that are also part of the nominated complex. Couldn’t the
worrying state of these buildings make our application more difficult?

The site management plan is a very important part of the nomination
documentation. It consists of two basic parts — an analysis and
a proposal. The plan sets out how the values of the site will be managed
and who is responsible for what. It is clear that none of the stakeholders
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a podminila véhlas a ekonomickou prosperitu mésta. Zatec je rovnéz
vynikajicim prikladem lokality, ve které se dochovalo unikatni mnozstvi
zcela specifickych staveb, spojenych se staletou historii zpracovani
chmele a sirokého venkovského zazemi, tedy sklad(l, susaren, baliren
a znamkoven chmele.

Dokumentace musi obsahovat podplrné informacni materidly,
popsané fotografie, dokumenty dokladajici vie popsané, obrazovy
material a mapy.

V boji o zdpis na Seznam svétového dédictvi se Zatec musi nejdFive
utkat s dalsimi pamdtkami z tzv. indikativniho seznamu. Jak velké
Sance v tomto souboji Zatec md?

Viichni, kdo pFipravuji zapis statku, Zatec - mésto chmele” na Seznam
svétového dédictvi UNESCO, postupuji v souladu s metodikou,
zpracovanou MK CR a NPU. Nejde o zadné utkani ani souboj. Povinnost
vytvofit Indikativni seznam vychézi z Umluvy o ochrané kulturniho
a prirodniho dédictvi UNESCO. Pamatky, které jsou na Indikativnim
seznamu Ceské republiky, jsou zaroven i prvotnim navrhem na
zatazeni na Seznam. Od tohoto prvotniho navrhu az k vlastni nominaci
vede dlouhy a slozity proces. Zpracovani pfislusné nominacni
dokumentace, jako soucasti tohoto procesu, neni mozné bez zapojeni
mistnich samospravnych organ(, lokalnich patriotd a obcanskych
iniciativ.

Jak dlouhd cesta by po tomto diléim uspéchu méstu Zatci jesté do
vlastniho rozhodnuti o prijeti zbyvala? Kdy by se tedy mohl Zatec
na tomto prestiznim seznamu pamadtek objevit?

Pfi dodrzeni zpracovaného harmonogramu vsech aktivit, nutnych
k nominaci, nés ¢ekaji tyto milniky:

. Z&F 2016 - Predlozeni nominaéni dokumentace k podpisu MK CR

« Rijen 2016 - Dopraveni nomina¢ni dokumentace do Centra
svétového dédictvi v Patizi (WHC)

+ Listopad 2016 - Pfipominky ze strany WHC

» Leden 2017 - Vyporadani pfipominek, preklady, findIni zpracovani
zadosti

« Unor 2017 - OficiaIni ptedani finalni zadosti na WHC
(V soucasnosti neni zndmo, kde a kdy bude v roce 2017 Vybor
svétového dédictvi zasedat.)

Soucdstinominacni dokumentace je také srovndvaci analyza, kterd
umoziiuje popsat diivody, pro které nominovand pamdtka nad
ostatnimivynikd. Cim se miize Zatec pochlubit? Nalezneme na mapé
svéta pamdtku, kterd by mu mohla v charakteru jeho vyjimecnosti
konkurovat?

Srovnévaci analyza (Comparative analysis) jako pfislusna kapitola
nominacni dokumentace statku slouzi ke srovnani navrzené pamatky
s ostatnimi svétovymi pamatkami. V ptipadé Zatce jsou predmétem
srovnani dalsi svétové chmelaiské metropole a oblasti péstovani
a obchodu chmelem. Predmétem srovnani je celkem 24 svétovych
lokalit.

Saaz - ,forest from chimneys” - prior hop processing plants and warehouses
Zatec - les komin( byvalych baliren a skladii chmele



Warehouse of V. Zuleger, 1232 Smetanovo square
Sklad V. Zulegera, Smetanovo ndm.1232

would be able to repair all run-down buildings and give them a new
function. However, it is crucial to have a concept and a conservation
plan and to propose the necessary resources and capacities. The plan
needs to become a binding document.

Would the successful nomination of Zatec for inscription on the
World Heritage List have any positive impact on the development
of tourism in the town? Has any comparison been made with other
UNESCO-listed towns or are there any predictions as to how the
number of the town’s visitors could increase?

If Zatec was included on the World Heritage List, it would have
a positive impact on the development of tourism in our town. It would
result in an increase in the number of visitors and overnight stays in
accommodation facilities as well as a growth of revenues in the service
sector. In general, there would be an increasing influx of primarily
foreign visitors and the tourist season would be extended. All of these
benefits would have a tremendous impact on employment growth, in
particular in the tertiary sphere, and on the number of self-employed
persons in the town. This trend has been confirmed by long-term
monitoring in both European and other Czech towns included on
the World Heritage List. The growth rates differ from one location to
another and range between 20 and 200 %.

In 2015, various tourist points in Zatec attracted a total of 50,000
visitors. However, this figure does not differentiate between tourists
visiting the town and locals. Similarly, it is not possible to find out
how many of them visited one destination and how many multiple
destinations. But we can expect that the number of visitors would at
least double within two years of inscription.

What is the greatest weakness of Zatec as a candidate for inscription
on the World Heritage List? What needs to be improved?

In the process of nomination preparation, we need to step up the
dialogue with the public as well as with the owners of the concerned
buildings. We have to eliminate many clichés and untruths regarding
heritage protection bodies. We need to improve our collaboration
with the regional authority.

In the stage after the inscription on the World Heritage List, we have to
design and implement a good internal and external marketing plan.
We need to create the necessary prerequisites for Zatec to be visitor-
friendly. We have to initiate correct and well-balanced communication
between the tourist points.

The town will need the help and support of its inhabitants both in
the process of nomination preparation and after its inscription on the
World Heritage List.
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Ze srovndavaci analyzy vyplyvd, ze v zadné z téchto posuzovanych
lokalit neni ekvivalent priblizujici se historickému vyznamu zateckych
chmelaiskych staveb, kontinuité zpracovani a ochodu s chmelem,
poctu dochovanych chmelaiskych staveb a komplexité dochovanych
pamatek péstovani a zpracovani chmele a vyroby piva v jednom
misté.

Nominovany statek ,Zatec - mésto chmele” je jedine¢ny v globélnim
méfitku.

Komu vlastné tyto pamdtky spojené s péstovdnim chmele a vyrobou
piva patvi?

Nejvétsim vlastnikem je CHMELARSTVI, druzstvo Zatec, dal$imi vlast-
niky jsou realitni firmy, dale pravnické a fyzické osoby a na poslednim
misté je to mésto Zatec.

Mnohé obyvatele mésta Zatce znepokojuje stav nékterych budov,
které jsou také souédstinominovaného celku. NemiiZe smutny stav
téchto pamdtek nasi Zddost ponékud zkomplikovat?

Velice dUleZitou soucdsti nominacni dokumentace je plan nakladéani se
statkem zapsanym na Seznam (Management Plan). Skldda se ze dvou
zakladnich ¢asti. Jedna je analytickd a druha je névrhova. Tento plén
je mozno chépat jako plan fizeni a odpovédnosti za hodnoty statku.
Jejasné, Ze neni v silach zddného zainteresovaného subjektu v kratké
dobé opravit viechny zdevastované objekty a dat jim novou funkci. Je
ale dllezité mit koncepci, plan péce a ndvrhy zdroju a kapacit. Tento
plan se musi stat zdvaznym dokumentem.

Méla by pfipadnd uspésnd kandidatura Zatce na Seznam pozitivni
vliv na rozvoj cestovniho ruchu ve mésté? Existuje néjaké srovndni
s jiz zapsanymi mésty, respektive predstavy, jak by se mohl pocet
ndvstévnikii naseho mésta zvysit?

Pokud bude Zatec zapsan na Seznam, dojde k pozitivnimu vlivu na
rozvoj cestovniho ruchu v nasem mésté. Dojde k narlistu navstévnika,
zvysi se pocet noclehtd v ubytovacich zafizenich a zvysi se trzby ve
sluzbach. Obecné Ize fici, Ze dojde k narGstu pfilivu hlavné zahranicnich
navstévnikl a k prodlouzeni turistické sezény. Vsechna tato pozitiva
maji obrovsky vliv na rlist zaméstnanosti, zvlasté v tercidlni sfére a ve
zvyseni po¢tu OSVC v misté. Tento trend je potvrzen dlouhodobym
sledovanim v evropskych i v nasich méstech, kterd jsou na Seznamu
jiz zapsana. Procenta nardstu jsou samoziejmé rozdilng, ale je tfeba
uvést, ze se narlsty pohybuji mezi 20 az 200 %.

V roce 2015 navstivilo jednotlivé turistické cile v Zatci celkem
50 000 zajemcd. Z tohoto ¢isla neni mozno dovodit, kolik z nich bylo
navstévnikd mésta a kolik bylo mistnich. Také neni mozno zjistit,
kolik z nich navstivilo pouze jeden cil, nebo nékolik. Pfesto mizeme
ocekdvat, Ze do dvou let po zapisu na Seznam se pocet navstévnikd
mésta minimalné zdvojnasobi.

Co Zatci jako jednomu z kandiddtii zdpisu na Seznam nejvice chybi?
V éem se musi vyrazné zlepsit?

V etapé pfipravy nominace musime pfidat v dialogu s vefejnosti
a vlastniky dot¢enych nemovitosti. Musime odbourat spoustu klisé
a nepravd o orgdnech pamatkové péce. Musime vice spolupracovat
s krajskym uradem.

V etapé po zapisu na Seznam musime dobfe nastavit a realizovat vnitini
i vnéjsi marketing. Musime vytvofit podminky pro to, aby mésto bylo
pratelské vici ndvstévnikim. Musime nastavit spravnou a vyvazenou
komunikaci mezi turistickymi cili.

Mésto bude potfebovat pomoc a podporu svych obyvatel ve fazi
piipravy nominace i ve fazi po zapisu na Seznam.
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2016 CRAFT BREWERS
CONFERENCE AND
BREWEXPO AMERICA® HELD
IN PHILADELPHIA, PA, USA

CRAFT BREWERS CONFERENCE
A BREWEXPO AMERICA® 2016,
FILADELFIE, PA, USA

Ing. Jan Podsednik Jr./ml. (Bohemia Hop a.s)

The Craft Brewers Conference (CBC) and the BrewExpo America® trade
show took place on May 3-6, 2016, in Philadelphia, Pennsylvania, under
the auspices of the Brewers Association (BA). Every year, itis one of the
largest business and social events of its kind, providing brewers with
information on the latest trends in the production and sale of beer
in the craft brewery segment. Within a short period of time, CBC has
become one of the world’s mostimportant events in the beerindustry.
In 2016, the three-day conference and trade show was attended by
approx. 13,600 visitors. A total of 836 exhibitors from all over the world
participated in BrewExpo America®. The popularity of the event has
grown over the years. In 2013, the event attracted 6,300 visitors and
400 exhibitors. In 2014, the number of visitors and exhibitors was
already up to 9,000 and 490, respectively. Last year, there were as
many as 11,000 visitors and 600 exhibitors at the event. The number of
visitors and exhibitors has more than doubled over the last three years.

The enormous boom of craft breweries is continuing. The newly
updated 2015 figures show that trying to estimate where this
development will stop is like looking into a crystal ball. In 2013, a total of
2,683 craft breweries in the United States produced 15.6 million barrels
of beer (18.3 million hectoliters). At the end of 2015, the number of craft
breweries was up to 4,225, producing 24.5 million barrels (28.7 million
hectoliters). However, the total production capacity of craft breweries
in operation is estimated at 40 million barrels. An additional 2,023
breweries are being built or planned. For comparison: According to the
data published by the Czech Beer and Malt Association, beer production
in the Czech Republic totaled 20.1 million hectoliters in 2015.

In 2015, beer production of US craft breweries grew by 2.8 million barrels
(3.3 million hectoliters) compared to the previous year, which isa 13 %
year-on-year increase. Craft breweries have a 12 % share in terms of
beer production and a 21 % market share in terms of value. For the sake
of completeness: Over the last five years, beer production of large US
breweries dropped by about 15 million barrels (17.6 million hectoliters),
whereas production of craft breweries went up by 14.5 million barrels
(17.0 million hectoliters). The US beer industry provides jobs to
1.75 million people and brings USD 253 billion to the US economy.

The US beer market is very diverse. The variety of beer styles and brands
was apparent during the evaluation and award presentation at the
2016 World Beer Cup (WBC). WBC is a side event of CBC, taking place

16

Ve dnech 3.- 6. kvétna 2016 se konala ve Filadelfii ve statu Pensylvanie
konference CBC a doprovodna vystava BrewExpo America® (CBC)
pod zastitou Brewers Association (BA). Tato akce je nejvétsi obchodni
a spolecenskou udalosti roku svého druhu, kde se pivovarnici dozvidaji
nové trendy vyroby a prodeje piva v odvétvi,femesinych pivovard” (craft
breweries). CBC se za kratkou dobu stala jednou z nejvyznamnéjsich
svétovych akci pivovarského primyslu. V letosnim roce 2016 navstivilo
veletrh a konferenci béhem tii dnu pfiblizné 13 600 navstévnikd. Na
veletrhu BrewExpo America® vystavovalo 836 firem z celého svéta.
NarGst popularity je patrny ve srovnani s predchozimi roky. V roce
2013 navstivilo tuto akci 6 300 lidi a vystavovalo 400 firem, kdezto
v roce 2014 dosahla navstévnost jiz 9 000 lidi a vystavovatell bylo 490.
V lonském roce piislo pfiblizné 11 000 navstévnikd a vystavovalo pres
600 firem. Béhem tfi let tak doslo k vice jak dvojndsobnému nardstu
poctu navstévnikl i vystavovateld.

¥
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Fenomén femeslnych pivovarud stale pokracuje. Nové aktualizovana
data z roku 2015 jen potvrzuji, ze hledat hranice, kde se vyvoj tohoto
odvétvizastavi, je vsoucasné dobé vésténi zkoule.Vroce 2013 operovalo
v segmentu ,craft breweries” na tzemi USA 2 683 pivovard, jejichz
celkova produkce doséhla 15,6 mil. bbl (18,3 mil. hl). Ke konci roku 2015
na stejném Uzemi operovalo jiz 4 225 pivovarQ s celkovou produkci
24,5 mil. bbl (28,7 mil. hl). Avsak vyrobni kapacita soucasnych pivovar(,
které jsou jizv provozu, se odhaduje na 40 mil. bbl, dalsich 2 023 pivovar(
je ve vystavbé nebo v planovani vystavby. Pro srovnani, Cesky svaz
pivovar( a sladoven (CSPS) zvefejnil data za rok 2015, podle kterych
celkovy vystav piva v Ceské republice doséhl hodnoty 20,1 mil. hl.

Meziro¢né doslo k nardstu produkce femeslnych pivovart o 2,8 mil. bbl
(3,3 mil. hl), coZ odpovida indexu meziro¢niho rdstu 13 %. Vzhledem
k vystavu tak zaujimaji femesiné pivovary v USA podil 12 % na celkovém
objemu prodaného piva, kdezto trzni podil dosahuje dokonce hodnoty
21 %. Pro doplnéni je vhodné uvést, ze za poslednich 5 let velkym
pivovarskym koncerntim operujicich na tzemi USA klesla produkce
o priblizné 15 mil. bbl (17,6 mil. hl), kdeZto nardst produkce femeslnych
pivovard vzrostl o 14,5 mil. bbl (17,0 mil. hl). Cely americky pivovarsky
prdmysl zaméstnava 1,75 mil. lidi a pfinasi 253 mld. USD do U. S.
ekonomiky.

Pivni trh v USA je rozmanity. Portfolio nabizenych pivnich styll
ajednotlivych znacek je velmi pestré, coz se ukazalo béhem letosniho



every second year. A team of professional beer-tasters awards golden,
silver and bronze medals to the best three beers in each category.
At the 2016 World Beer Cup, the competing beers were divided into
96 categories. A total of 6,596 beer samples from 1,907 breweries were
evaluated by 253 beer-tasters from 31 countries. As in previous years,
US breweries had the strongest presence in the competition.

BOHEMIA HOP at the Craft Brewers Conference

The popularity of the conference and trade show has long since
exceeded the limits of North America, turning it into a truly global event.
BOHEMIA HOP has been among the attendees and exhibitors for many
years.In 2006, BOHEMIA HOP participated in the event for the first time.
This year, it had its own exhibition stand for the seventh time. Given the
developments on the market and the growing number of various beers,
brewers need to look for new hop varieties that could be attractive for
their customers. In addition to the traditional hop varieties such as Saaz,
Sladek and Premiant, BOHEMIA HOP’s exhibition stand has promoted
new hop varieties that could be successful on the American market. For
example, Kazbek already has a firm place among other hop varieties.
Its export to different countries of the American continent continues to
grow, with demand exceeding supply. The Czech Republic’s Bohemie
and Saaz Late varieties have also captured the interest of brewers.

In the previous two years, BOHEMIA HOP’s exhibition stand was
supported by the active participation of the Hop Research Institute
and the Hop Growers Union, whose representatives provided brewers
with information on new hop varieties that are currently undergoing
the registration process. Delegates of Bohemia Hop and the Hop
Research Institute also had many opportunities to meet members of
hop growers” and beer brewers’ professional associations from all over
the world. During such meetings, researchers from the Hop Research
Institute provided information on the current situation in Czech hop
cultivation and beer production as well as on the latest developments
in their breeding program. Among institutions supporting Czech hops
on the US market is the Embassy of the Czech Republicin Washington,
DC, represented by Mr. Tomas Hart, Commercial Counselor. His
presence meant high prestige and confirmed that Czech hops are
a very important commodity for Czech exports to North American
countries. Czech participation at the event is also supported by the
Ministry of Agriculture on a regular basis.

Next year’s 2017 Craft Brewers Conference and BrewExpo America®
will take place in Washington D.C. on April 10-13, 2017.

The Brewers Association defines craft breweries as breweries that are small
(with a maximum production of 6 million barrels), independent (the
share of entities associated with other alcohol industries must not exceed
25 %) and traditional (alcohol in beer originates from the fermentation
of traditional ingredients).

Note: 1 US beer barrel = 1.17 hectoliters
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hodnoceni a vyhlasovani svétové soutéze World Beer Cup 2016 (WBC).
Tato soutéz, béhem které skupina profesionélnich degustator(i udéluje
zlatou, stfibrnou a bronzovou pecet tiem nejlepsim pivim v kazdé
kategorii, se organizuje jednou za dva roky jako doprovodnd akce CBC.
V leto$nim roce se hodnotila piva v 96-ti kategoriich. Do soutéZe The
World Beer Cup 2016 bylo pfihlaeno 6 596 vzorkd piv z 1 907 pivovar(,
které hodnotilo 253 degustator(i z 31 zemi. Nejvétsi zastoupeni mély
tradi¢né americké pivovary.

BOHEMIA HOP na Craft Brewers Conference

Popularita veletrhu a konference jiz ddvno prekonala hranice
severoamerického kontinentu a stala se vyznamnou celosvétovou
udélosti. BOHEMIA HOP patfi mezi tradi¢ni Gcastniky a vystavovatele.
Poprvé se veletrhu BOHEMIA HOP ztcastnila jiz v roce 2006 a v letosnim
roce méla na veletrhu svUj vlastni stanek jiz posedmé. S rozvojem trhu
arostouci nabidky piv se rozviji i potfeba sladkd hledat nové chmelové
odrldy, kterymi by mohli oslovit své zakazniky. BOHEMIA HOP na svém
stanku propaguje kromé tradi¢nich odr(id Zatecky polorany ¢ervenak,
Sladek a Premiant i nové odrddy, které maji potencial se uchytit na
americkém trhu. Svoje misto si jiz nasla napfiklad odrida Kazbek,
jehoz vyvoz do statl amerického kontinentu stdle roste a poptavka
prevysuje nabidku. Pozitivni ohlasy byly zaznamendny i u ostatnich
ceskych odrid Bohemie a Saaz Late.

V poslednich dvou ro¢nicich stanek BOHEMIA HOP podpoiili aktivni
Ucasti zastupci Chmelafského institutu s.r.o. (CHI) a Svazu péstitelQ
chmele CR (Svaz), ktefi seznamili sladky s novymi odrdidami, které
jsou v soucasné dobé v registracnim procesu. Spole¢né se zastupci
CHI jsme méli mnoho pfilezitosti se setkat se zastupci chmelafskych
a pivovarnickych svazl jednotlivych zemi. Béhem setkani byli
informovani zastupci Svazu o soucasné situaci ceského chmelaiského
a pivovarnického pramyslu. Zastupci CHI seznamili navstévniky
s novinkami v jejich Slechtitelském programu. Mezi dalsi instituce
podporujici ¢esky chmel na americkém trhu patfi Velvyslanectvi CR
ve Washingtonu, zastoupené obchodnim radou panem Tomasem
Hartem, ktery svoji ucasti dodal prestiz celé akci a jen potvrdil,
jak je export ceského chmele do zemi Severni Ameriky dalezity
a jak vyznamnou komoditou ¢esky chmel je pro cesky export. Akci
pravidelné také podporuje Ministerstvo zemédélstvi CR.

Dalsi ro¢nik Craft Brewers Conference a BrewExpo America® 2017 se
bude konat ve Washingtonu D.C. ve dnech 10.-13. dubna 2017.

Definice femesinych pivovar dle BA je, Ze se jednd o maly (s vystavem
max. 6 milionG barelt), nezavisly (podil subjektd, ktefi jsou clenové
jiného alkoholového primyslu, nesmi prekrocit 25 %) a tradiéni (alkohol
obsazeny v pivu pochdzi z fermentace tradicnich surovin).

Pozn.: 1 US barrel = 1,17 hl



CZECH HOPS CESKY CHMEL 2016

VISITTO VICTORY BREWING

COMPANY

Ron Barchet, CEO of Victory Brewing Company,
invited representatives of BOHEMIA HOP to
ameeting with hop growers and traders, which
was held in Parkesburg near Philadelphia,
Pennsylvania, USA, one day before the opening
of CBC on May 2, 2016. Representatives of the
United States, Germany, England, Australia,
New Zealand and the Czech Republic gave
presentations on the current situation in hop
cultivation and hop trade in their countries.
Zdenék Rosa of BOHEMIA HOP was the Czech
Republic’s speaker. After the opening of
the event, participants had the opportunity
to take a tour of the brewery interiors. The
brewery’s current capacity is 2,000 barrels per
day (10 brews), which corresponds to 2,350
hectoliters. The program continued in the
afternoon in the brewery complex. The event
was also attended by representatives of the
Hop Research Institute and by Tomas Hart,
Commercial Counselor at the Embassy of the
Czech Republic in Washington, DC.

NAVSTEVA PIVOVARU VICTORY

BREWING CO.

Ing. Jan Podsednik Jr./ml. (Bohemia Hop a.s)

THE VICTORY HOPSNIFF

Did you know that there are HUNDREDS OF DIFFERENT
AROMA COMPOUNDS IN HOPS—more than double those
found in wine grapes?

EXPLORE THE ARDMAS of our whole flower hops with
our HOPSNIFF and see how many you can detect.

|

FULL FLAVORED

FACT

Ron Barchet, vykonny feditel pivovaru Vic-
tory Brewing Co., pozval zastupce BOHE-
MIA HOP na setkani s péstiteli a obchodni-
ky, které se konaloden pred zahdjenim CBC,
2. 5. 2016 v Parkesburgu nedaleko Fila-
delfie, ve statu Pensylvanie, USA. Zastupci
z USA, Némecka, Anglie, Austrélie, No-
vého Zélandu a z Ceské republiky pre-
zentovali informace z jednotlivych zemi
0 soucasné situaci v oblasti péstovani
a obchodovéni chmelem. Za ¢eskou
stranu vystoupil Zdenék RosazBOHEMIA
HOP. Po zahajeni méli Gi¢astnici akce moz-
nost si prohlédnout interiéry pivovaru,
jehoz soucasna kapacita je 2 000 bbl
denné (10 vérek), coz odpovida 2 350 hl.
Odpoledni program pokracoval v arealu
pivovaru. Akce se dale Gcastnili zastupci
Chmelafského institutu s.r.o. (CHI) aTomas
Hart obchodni rada na velvyslanectvi CR
ve Washingtonu.

That is enoughhopstoL0VER NEARLY 100 FOOTEALL FIELDS,
Tl _— .

¢ P
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CZECH HOPS REPRESENTED

AT THE EXHIBITION STAND OF
THE MINISTRY OF AGRICULTURE
DURING THE FOODEX TRADE FAIR
IN TOKYO

CZECH HOPS CESKY CHMEL 2016

CESKY CHMEL NA STANKU
MINISTERSTVA ZEMEDELSTVI
PRI VELETRHU FOODEX V TOKIU

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

One of the most prestigious Asian food exhi-
bitions - FOODEX Japan - took place at
the beginning of March. The trade fair
attracted 77,361 visitors and nearly three
thousand exhibitors. This year, the Mi-
nistry of Agriculture decided to provide

a representative joint exhibition stand
for Czech exhibitors, which included Czech
hops. In addition to receiving information on the

quality and certification of Czech hops, visitors had the opportunity to
evaluate samples of Saaz hops with their own senses. Saaz hops also
prevailed in the decoration of the stand. Japan has been among the
largest buyers of Czech hops for many years. The support for exports
provided by the Ministry of Agriculture and the diplomatic mission in
Tokyo is much needed.

19

Na pocétku bfezna probéhl jeden z nejprestiz-
néjsich asijskych potravinovych veletrhd
FOODEX v Japonsku. Tento veletrh navstivi-
lo celkem 77 361 navstévnikd a vystavovalo
témér tii tisice vystavovateld. Pro letosni
rok se rozhodlo Ministerstvo zemédélstvi
zajistit na veletrhu spole¢ny reprezentativni
Cesky stanek. Mezi vystavovateli byl také
cesky chmel. Navstévnici mohli, kromé informaci
o kvalité a certifikaci ¢eského chmele, vzorky Zateckého poloraného
Eervendku posoudit pfimo svymi smysly. Zatecky chmel dominoval
vyzdobé stanku. Export ceského chmele do Japonska se dlouhodobé
pohybuje na 3pici zebficku nejvétsich odbérateld. Podpora exportu
ze strany Ministerstva zemédélstvi, ale také zastupitelského ufadu
v Tokiu je velmi potiebna.

MINISTRY OF AGRICULTURE
OF THE CZECH REPUBLIC

YT
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SEMINAR ON THE “APPLICATION SEMINAR,VYUZITI CESKYCH
OF CZECH HOP VARIETIES IN THE CHMELU V PIVOVARNICTVi 2016“
BREWING INDUSTRY IN 2016"

Ing. Jan Podsednik Jr./ml. (Bohemia Hop a.s)

Bohemia Hop, a.s. spole¢né s Chmelafskym insti-

tutem s. r. 0. (CHI s.r.o.) pofadaly jiz 19. ro¢nik

tradi¢niho seminafe zaméfeného na pouziti
Ceskych chmelovych odrid v pivovarnictvi.

Bohemia Hop, a.s., in cooperation with the Hop @ML‘]
Research Institute, once again organized the
traditional seminar dedicated to the use of
Czech hop varieties in beer production, now
in its 19" year.

Letosniho seminére, ktery se konal 28. dubna

2016 v aule CHI s.r.0., se Ucastnilo téméf 100 od-
bornikii z vice nez 60 pivovar. Mnoho tcastnikd

This year’s seminar took place in the auditorium 0, \,)
of the Hop Research Institute on April 28, 2016, H RE?

and was attended by nearly 100 experts from more ocenuje kazdorocné moznost potkat se s ostatnimi
than 60 breweries. The opportunity to share and discuss experience sladky a odborniky z praxe, se kterymi diskutuji a sdileji své zkusenosti.
with other brewers and experts is appreciated by numerous Pro vSechny zucastnéné byla pfipravena piva z Pokusného pivovaru,
participants every year. Beer for the event was brewed in the Hop ktera uvafil sladek Jan Hervert (CHI s.r.0.)

Research Institute’s experimental microbrewery by brewmaster Jan
Hervert.

After the opening of the seminar and introductory remarks given
by Mgr. Zdenék Rosa (Bohemia Hop) and Dr. Josef Patzak (Hop
Research Institute), four lecture sessions were complemented by
four beer-tasting rounds. The topics of lectures and beer-tasting
took into account the wishes of participants voiced during previous
seminars.

The first lecture was delivered by Dr. Karel Krofta (Hop Research
Institute), who described methods for analyzing the content of
alpha bitter substances in hops in accordance with EBC (EBC 7.4;
EBC 7.5; EBC 7.7). He focused on differences between the methods
and explained why values resulting from the individual methods
may vary. He concluded by providing information on hop ageing
and the Hop Storage Index (HSI). The next speaker was Dr. Vladimir
Nesvadba (CHI s.r.0.). As in previous years, he touched on the
latest developments in hop breeding. Ing. Martin Slaby (Research
Institute of Brewing and Malting) gave a lecture on beer stability and

aging. In the last speech, Zdenék Rosa (Bohemia Hop) provided an Po zahdjenia Gvodnich slovech, které obstarali Mgr. Zdenék Rosa (BH)
overview of the current situation on the Czech and international hop a Dr. Josef Patzak (CHI s.r.0.), nasledovala 4 kola prednasek podporena
markets. 4 koly degustaci. Témata prednasek a degustaci vychazely z pozadavk

Ucastnikl z predchozich ro¢nika.

Uvodni prednasky se zhostil Dr. Karel Krofta (CHI s.r.0.). Ve svém vystupu
pospal metody analyz stanoveni a-horkych latek ve chmelu dle EBC
(EBC7.4; EBC7.5; EBC7.7). Zaméfil se na rozdilnosti mezi jednotlivymi
metodami a vysvétlil, pro¢ se hodnoty jednotlivych metod mohou lisit.
Na zaveér se vénoval oblasti starnuti chmel a indexu HSI (Hop Storage
Index). V dalsi prednasce Dr.VIadimir Nesvadba (CHI s.r.0.) jiz tradi¢né
informoval o novinkach v oblasti slechténi chmele. Ing. Martin Slaby
(VUPS) mél pfednasku o stabilité a starnuti piva. Blok pfednasek uzaviel
Zdenék Rosa (Bohemia Hop a.s.), ktery informoval o aktualni situaci
chmele v CR a ve svété.

Zaméreni degustaci v jednotlivych kolech vychazelo z pozadavkd
ucastnikl seminare v pfedchozich letech.V prvnim kole se porovnavaly
lezaky (11% EPM) s riiznou hotkosti s pouzitim odrid Zatecky polorany
Eervenak (ZPC) a Sladek.V tomto kole se projevilo, ze u odrlidy Sladek
jsou preferovana piva s vy3si hotkosti. Naopak u odrady ZPC bylo
patrné, ze preferovanéjsi piva méla nizsi pocet jednotek horkosti IBU.

V druhém kole se degustovala polotmava piva, ktera byla chmelena
odrGdami Rubin, Harmonie a Bohemie.V tomto kole bylo velice dobfe
hodnoceno pivo, které pouzilo odridu Harmonie. Tim se potvrdily
predchozi zkusenosti, Ze tato odrida ma perspektivni uplatnéni mimo
jiné i pfi vyrobé polotmavych piv.
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Beer-tasting sessions reflected the interests of attendees at previous
seminars. In the first round, beer tasters compared lagers with an
original wort extract of 11 %, hopped with the Saazand Sladek varieties
and having different levels of bitterness. This round demonstrated
that beers hopped with the Sladek variety are better appreciated with
higher bitterness. On the contrary, a lower IBU was preferred in beers
hopped with Saaz.

The second round focused on semi-dark beers, hopped with the Rubin,
Harmonie and Bohemie varieties. Harmonie received a very good
evaluation in this round, which confirmed the previous experience
suggesting that this hop variety is rather promising for beer brewing,
in particular for the production of semi-dark beers.

The objective of the third round was to evaluate top-fermented beers
in the ALE style, with an original wort extract of 14 %, dry-hopped with
new genotypes from the Hop Research Institute’s breeding program.
For the time being, these new genotypes are named after the planets
in our solar system. This beer-tasting round sparked the seminar’s most
passionate discussion, proving that Czech breweries have a strong
interest in new hop varieties.

In the last round, participants compared beers of different ages,
produced with various technologies. All of them were top-fermented
beers in the ALE style, with an original wort extract of 14 %, dry-
hopped with the Kazbek variety. They differed in the dry-hopping
method (use of pellets vs. hop cones), thermal treatment (pasteurized
vs. non-pasteurized) and age (fresh vs. one-month-old beers). Beer
brewers had a chance to compare the results with their practical
experience.

At the end of the seminar, most participants took advantage of the
opportunity to visit old oast houses, packing halls and warehouses,
which are striving to achieve inscription on UNESCO’s World Heritage
List. Mr. Bazant of the “Huml & Vanicek architects atelier” successfully
met the challenge of being tour guide, providing information on the
history of the individual buildings. As in previous years, the Hop and
Beer Temple hosted the last part of the event.

CZECH HOPS CESKY

CHMEL 2016

Ve tietim kole se hodnotila svrchné kvasena piva stylu ALE (14% EPM),
kterd byla chmelena za studena novoslechténci ze Slechtitelského
programu CHI s.r.o. Provizorné byly jednotlivy novoslechténci
pojmenovéany nazvy planet ze Slunec¢ni soustavy. BEéhem této
degustace probihala nejvasnivéjsi diskuze, kterd jen potvrdila, ze
0 nové odrldy je mezi ceskymi pivovary velky zajem.

V poslednim kole se srovnavala piva rdznych technologickych postupt
a stafi. V8echna piva byla svrchné kvasena stylu ALE (14% EPM)
a chmelena za studena odrlidou Kazbek. Piva se lisila ve zplsobu
studeného chmeleni (granule vs. hlavky), tepelné tpravy (pasterované
vs. nepasterované) a stafi piva (Cerstvé vs. mésic staré). Sladci tak méli
moznost porovnat vysledky se zkusenostmi ze své praxe.

Po semindfi vyuZila vétsina ucastnikl moznost navstivit staré chmelové
susarny, balirny a sklady, které usiluji o zapséni na seznam ochrany
kulturniho dédictvi UNESCO. Priivodcovstvi se velmi hezky zhostil
pan Bazant z architektonické kanceldfe Huml & Vanicek, ktery mluvil
o historii jednotlivych budov, které ucastnici méli moznost navstivit.
Zavér celé akce probihal jiz tradi¢né na Chrdmu chmele a piva.
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A BLESSING WAS PRONOUNCED
UPON THE HOP HARVEST AT THE
“HOP FESTIVAL” IN ZATEC

Ing. Josef Jezek, Ph.D. (Hop Research Institute, Zatec/Chmelat'sky institut s.r.o., Zatec)

Regional spring celebrations of the
Zatec hop growing region, called
“Hop Festival 2016", were organized
on Saturday, May 7, 2016, by the Hop
Defense Zatec civic association, in
cooperation with the Zatec brewery
and with the support of the town
of Zatec.

At 11 o'clock, members of Hop De-
fense Zatec started raising a hop pole
on Freedom Square. A procession
of allegorical chariots, referred to as
the”Hop March” lined up at the Hop
Museum around noon. It led through
the traffic circle up to the town hall.
The procession stopped in front of
the smallest hop gardenin the world.
Mgr. Zderka Hamousova, mayor of

Participants gathered at the smallest hop garden in the world
Setkdni ndvstévniki u nejmensi chmelnicky na svété

Zatec and senator, gave a ceremonial speech. On a flatbed trailer, she was
accompanied by Vladislav Cejka, a clergyman of the Orthodox Church;
Rolf Muldig, a representative of the Zatec brewery; and the mayor of
the Moravian village of Vracov, who was invited to the event as a guest.

S e ol p e,

Viadislav Cejka, a clergyman of the Orthodox Church, pronouncing a blessing upon this year’s hop harvest

Duchovni pravoslavné cirkve Vladislav Cejka zehnd letosni irodé chmele
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ZATECKY ,CHMELFEST”
POZEHNAL URODE CHMELE

Obcanské sdruzeni Chmelobrana
Zatec ve spolupraci se Zateckym
pivovarem, spol.sr.o.aza podpory
mésta Zatec usporadaly v sobotu
7. kvétna 2016 dalsi ro¢nik jarni
regionalni veselice Zatecké chme-
lafské oblasti - Chmelfest 2016.

Clenové obc¢anského sdruzeni
Chmelobrana Zatec se v 11 hod.
pustili do stavéni chmelové majky
na ndmésti Svobody. Kolem poled-
ne se u chmelaiského muzea zacal
fadit pravod alegorickych vozl
zvany ,chmelmars’, jenz poté vy-
razil pfes kruhovy objezd k radnici.
Priivod se zastavil pred nejmensi
chmelnickou na svété. Slavnostni
proslov pronesla starostka mésta

Zatce a senatorka Mgr. Zdefika Hamousové, na podvalniku byli dale
pfitomni duchovni pravoslavné cirkve Vladislav Cejka, zastupce Zatec-
kého pivovaru, spol. s r. 0. Rolf Mundig a z pozvanych hostd starosta

moravské obce Vracov.




s T = t: : SRy
Hop Defense Zatec as the event’s organizer at the head of the procession of
allegorical chariots

Privod alegorickych vozii v Cele s pofadatelem, obcanskym sdruzenim Chme-

lobrana Zatec

After the mayor’s speech, a blessing was pronounced upon this year’s
hop harvest at the small hop garden on Freedom Square. Vladislav
Cejka recited a bidding prayer to the Creator. In the end, May lager
was symbolically tapped.

After the ceremony, the numerous participants moved to the complex
of the Zatec brewery. They had the opportunity to take a tour of the
brewery’s production facilities, participate in a cultural program and
to attend a hop school with professor Hop (Vladimir Vales of the Hop
Museum). Another major visitor attraction was undoubtedly the beer
tasting. After paying an entrance fee, visitors received beer glasses with
the brewery’s logo, which were filled with draft beer of their choice,
sold for tokens at beer stands.

Beer stands offered beers brewed at the restaurant U Orloje (“At the
Astronomical Clock”) and in the Zatec brewery as well as two local
beers brewed by brewmasters Jakub Vesely and Martin Bene$.The Hop
Research Institute was represented by a Vienna lager called “Cerveny
VIk” (“Red Wolf”), brewed by brewmaster Jan Hervert.

The weather was most agreeable and visitors appearing in great
numbers proved once again that this annual event draws wide interest.

Both weather and visitor interest were on our side
Pocasi jakoz i zdjem ndvstévniku akci prdlo
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Mgr. Zderika Hamousovd, mayor of Zatec and senator, giving a ceremonial
speech
Slavnostni proslov starostky mésta Zatce a sendtorky Mgr. Zderiky Hamousové

Po proslovu starostky doslo u chmelni¢ky na ndmésti Svobody
k pozehnani letosni urodé chmele, prosebné formule ke Stvoriteli
recitoval duchovniVladislav Cejka. Zavér pattil symbolickému narazeni
chmelového lezéku.

Po skonceni ceremonidlu se dav presunul k aredlu pivovaru, kde byla
piipravena prohlidka vyrobnich prostor Zateckého pivovaru. Probihal
kulturni program, vyucovala se chmelarska skola pedagogem Hopikem
(Vladimir Vale$ z chmelaiského muzea) a lakadlem byla samoziejmé
degustace piv. Zaplacenim vstupného obdrzel navstévnik sklenici
piva s logem pivovaru, do které si podle preference nechal na¢epovat
pivo za zetony.

Ve stancich se ¢epovala piva uvafend v restaurantu U Orloje, v Zatec-
kém pivovaru, spol. s r. 0., a dale dvé domdci piva uvarend sladky
Jakubem Veselym a Martinem BeneSem. Chmelafsky institut s. r. o.
se tentokrat nepfimo prezentoval videnskym lezadkem Cerveny vlk,
u jehoz popisu byl uveden nds sladek Jan Hervert.

Pocasi se vydafilo a ndvstévnost vefejnosti znovu ukazala, Ze o tako-
vouto akci je zajem.

Visitors standing in line for beer
Na pivo se stdla fronta
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HOP RESEARCH INSTITUTE
PRESENTED ITS ACTIVITIES
AT THE HEADQUARTERS

OF THE SUNTORY BREWERY

CHMELARSKY INSTITUT s.r. 0.
PREZENTOVAL SVOJI CINNOST
V SIDLE PIVOVARU SUNTORY

Ing. Josef Jezek, Ph.D. (Hop Research Institute, Zatec/Chmelai‘sky institut s.r.o., Zatec)

Japan has been the largest buyer of Czech hops for many years. Exports
have primarily been comprised of the Saaz hop variety. Therefore, the
Suntory brewery decided to focus its attention on this variety. Since
20009, it has been carrying out experiments in the Saaz hop growing
area via the Hop Research Institute. Over the past few years, the
brewery’s premium beer brand - “The Premium Malt’s” — has been
available during the Hop Harvest Festival in Zatec at the brewery’s
stand. The beer is produced from Czech hops.

Suntory World Research Center - Suntory brewery’s new research center in
Kyoto (April 1, 2016). Photo by: V. Nesvadba

Suntory World Research Center — nové vyzkumné centrum pivovaru Suntory se
sidlem v Kyotu (1. 4. 2016). Foto: V. Nesvadba

The managing director Ing. Josef Patzak, Ph.D., presenting the Hop Research
Institute’s role in Czech hop growing to a research team of the Suntory Global
Innovation Center Limited (SIC) (Kyoto, April 1, 2016). Photo by: J. JeZzek
Jednatel Ing. Josef Patzak, Ph.D. predstavil vyzkumnému tymu ze SIC (Suntory
Global Innovation Center Limited) ulohu CHI v eském chmelaistvi (Kyoto,
1.4.2016). Foto: J. Jezek

24

Ceska republika do Japonska dlouhodobé vyvazi nejvice ¢eského
chmele odrlidy Zateckého poloraného ¢ervenaku. Pivovar Suntory
se rozhodl vénovat vice pozornosti této odridé a od roku 2009
prostfednictvim Chmelaiského institutu s. r. o. (CHI) realizuje své
pokusy v Zatecké chmelaFské oblasti. Navitévnici Zatecké Docesné
mohli v minulych letech ochutnat na stanku pivovaru prémiovou

]

znacku piva,The Premium Malt's”, jenz je chmelen ¢eskym chmelem.

Prvni oficidlni navstévu do zemé vychazejiciho slunce podnikl v fijnu
2014 emeritni jednatel CHI Ing. Jifi Koten, Ph.D. s biotechnologem
Ing. Josefem Patzakem, Ph.D. a chemikem Ing. Karlem Kroftou, Ph.D.
Na pozvéni a v ramci vzajemné spoluprace se za¢atkem dubna 2016
uskutecnila druha navstéva spojena s prezentaci védecko-vyzkumné
¢innosti CHI. Privodcem a garantem navstévy pro CHI se stal vyzkum-
nik pan Hiroo Matsui.

Na prvni prezentaci zamitil CHI do nového vyzkumného centra
spole¢nosti Suntory (Suntory World Research Center - SWR). Moderni
Ctyfpatrova budova sidli ve mésté Kyoto a byla oteviena v roce
2015. Vyzkum je ¢lenén do Ctyr oblasti: Health Care Science Center
- Suntory Wellness Limited (orientace na zdravotnicky vyzkum),
Safety Science Institute — Suntory Business Expert Limited, Suntory
Global Innovation Center Limited (SIC, orientace na zakladni vyzkum
napt. v biotechnologiich) a Bioorganic Research Institute — Suntory
Foundation for Life Sciences (orientace na organickou ¢i molekularni
biologii). Celkové SWR zaméfuje svou excelentni pozornost k vyzkumu
na poli zdravi, mikrobiologie, botaniky, vodniho hospodaistvi
azivotniho prostiedi. Centrum je vybaveno nejmodernéjsi analytickou
technikou v oblasti kapalinové a plynové chromatografie.

V patek 1. 4. 2016 se sesel vyzkumny tym divize SIC (Suntory Global
Innovation Center Limited) v zasedaci mistnosti, aby vyslechl
prezentaci CHI. V pfesné vymezeném case své badani aktivné
predstavovali jednatel Ing. Josef Patzak, Ph.D., Ing. Karel Krofta, Ph.D.

1. Flavour hops
2, Bitter

3. Aroma

4, Dwarf hops

Ing. Vladimir Nesvadba, Ph.D., presenting current trends in hop breeding to
the researchers of the Suntory Research & Development Center for Liquors
(Yamazaki, April 6, 2016). Photo by: J. JeZzek

Ing. Vladimir Nesvadba, Ph.D. predstavil pracovnikiim Suntory Research & De-
velopment Center for Liquors aktudini trendy ve $lechténi chmele (Yamazaki,
6.4.2016). Foto: J. JeZzek

Contemporary Trends



The first official visit to the Land of the Rising Sun was made in
October 2014 by Ing. Jifi Kofen, Ph.D., the Hop Research Institute’s
former managing director, biotechnologist Ing. Josef Patzak, Ph.D.,
and chemist Ing. Karel Krofta, Ph.D. The second visit followed as part
of mutual cooperation at the beginning of April 2016. It included
presentations of the Hop Research Institute’s scientific and research
activities. The researcher Hiroo Matsui was in charge of the visit and
guided the Czech visitors on their journey.

Ing. Karel Krofta, Ph.D. discussing quality features of hops (Musashino, April 4,
2016). Photo by: J. Jezek

Ing. Karel Krofta, Ph.D. se zameéril na kvalitativni charakteristiky chmele
(Musashino, 4. 4. 2016). Foto: J. JeZzek

The first presentation of the Hop Research Institute was given at
the new Suntory World Research Center (SWR). The SWR, which is
located in a modern four-storey building in Kyoto, was opened in
2015. Its research is divided into four areas: Health Care Science
Center (Suntory Wellness Limited), Safety Science Institute (Suntory
Business Expert Limited), Suntory Global Innovation Center Limited
(SIC, basic research in biotechnology etc.) and Bioorganic Research
Institute (Suntory Foundation for Life Sciences, specializing in organic
chemistry and molecular biology). In summary, SWR focuses on
achieving excellence in research in the fields of health, microbiology,
botany, water management and environmental protection. The center
is equipped with cutting-edge analytical technologies for liquid and
gas chromatography.

On Friday, April 1,2016, representatives of the Hop Research Institute
delivered another presentation to a research team of the Suntory
Global Innovation Center Limited (SIC). In the given timeframe,
Ing. Josef Patzak, Ph.D., Ing. Karel Krofta, Ph.D. and Ing. Vladimir
Nesvadba, Ph.D., introduced their research efforts. Additional
information was provided by Ing. Josef Jezek, Ph.D., scientific
secretary and head the Institute’s Hop Agrotechnology Department,
which performs experiments for Suntory at the Research Farm in
Steknik. During a discussion, questions were asked by Takayuki Tony
Hirashima (president of SIC), Nobuyuki Fukui (director of SIC), Yoshikazu
Tanaka, Ph.D. (senior general manager of SIC) and Kazunari lwaki
(principal researcher). The presentation was also attended by Eiichiro
Ono, Ph.D. (deputy principal researcher), his colleague Hiroo Matsui
and researcher Yudai Motoyoshi, who directly communicate with the
Hop Research Institute and monitor the experiments carried out in
the Saaz region.

Ing. Josef Patzak, Ph.D., managing director of the Hop Research
Institute and head of its Hop Biotechnology Department, provided
general information on the Institute, including its founder - the Czech
Hop Growers Union. He also touched on the Institute’s main activities,
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a Ing. Vladimir Nesvadba, Ph.D., trojici doplnil Ing. Josef Jezek, Ph.D.,
védecky sekretdf a vedouci oddéleni agrotechniky chmele, které pro
pivovar Suntory zajistuje pokusy na UH Steknik. V diskusi otazky kladli
Takayuki Tony Hirashima (prezident SIC), Nobuyuki Fukui (feditel SIC),
Yoshikazu Tanaka, Ph.D. (senior manazer SIC) ¢i Kazunari lwaki (vedouci
vyzkumnik). Pfitomen byl i Eiichiro Ono, Ph.D. (zéstupce vedouciho
vyzkumnika) s kolegou Hiroo Matsui a vyzkumnikem Yudai Motoyoshi,
ktefi bezprostfedné komunikuji s CHI a kontroluji pokusy na Zatecku.

Ing. Josef Patzak, Ph.D., jednatel CHI a vedouci oddéleni biotechnologie
chmele, predstavil Ustav jako celek. Informoval o zakladateli, kterym je
Svaz péstiteld chmele CR, hlavni naplni vyzkumné instituce, prezentoval
organizacni strukturu, aktualné fesené projekty a promluvil o ziskavani
penéz pro vyzkum. Zavérem podékoval za dosavadni spolupraci, ktera
nedavno vyustila v publikaci ¢lanku v prestiznim impaktovaném casopise
,Plant and Cell Physiology”, Uplna citace: NATSUME, Satoshi, Hiroki
TAKAGI, Akira SHIRAISHI, Jun MURATA, Hiromi TOYONAGA, Josef PATZAK,
Motoshige TAKAGI, Hiroki YAEGASHI, Aiko UEMURA, Chikako MITSUOKA,
Kentaro YOSHIDA, Karel KROFTA, Honoo SATAKE, Ryohei TERAUCHI and
Eiichiro ONO. The Draft Genome of Hop (Humulus lupulus), an Essence
for Brewing. Plant and Cell Physiology, 2015, 56(3), 428-441.

Ing. Karel Krofta, Ph.D., vedouci oddéleni chemie chmele CHI, se zaméfil
na hodnoceni kvalitativnich parametrd ceského chmele. Orientoval se
zejména na prognozy ¢i predikce alfa horkych kyselin ve chmelovych
hlavkéach. Nejvice pozornosti vénoval grafickému vyjadreni vyvoje
obsahu alfa kyselin Zateckého poloraného ¢ervendku v letech 1981 az
2015, pficemz se zastavil u let 1994, 2006 a 2015, kdy byly zaznamenény
u nejjemnéjsi aromatické odrddy na svété automaticky neznamena
ztratu na kvalité, jak by si nékdo mohl vysvétlovat. Nejvice laboratof
stanovuje obsah alfa kyselin modifikovanou konduktometrickou
metodou EBC 7.4, nebo metodou kapalinové chromatografie EBC7.7.
Zavérem podal japonskym vyzkumniklm informaci, ze CHI zakoupil
novy pfistroj (spektrometr) na stanoveni rezidui pesticidd, jehoz plné
nasazeni do provozu se ocekava v srpnu 2016.

A joint photograph of the Hop Research Institute and Suntory Beer Limited
taken at the company’s headquarters in Tokyo. Sitting on the left: Ing. Josef
Patzak, Ph.D., managing director of the Hop Research Institute; sitting on the
right: Kaneo OKA, Ph.D., managing director; standing behind him: Shin-ichi
ONO, executive officer (April 5, 2016). Photo by: H. Matsui

Spolecné foto CHI a Suntory Beer Limited v sidle spole¢nosti v Tokiu. Vlevo
dole jednatel CHI, Ing. Josef Patzak, Ph.D., vpravo sedici prezident Kaneo OKA,
Ph.D., za nim vykonny reditel Shin-ichi ONO (5. 4. 2016). Foto: H. Matsui

Ing. Vladimir Nesvadba, Ph.D., vedouci oddéleni genetiky a Slechténi
chmele CHI, si pfipravil pfednasku o soucasnych trendech ve $lechténi
chmele. V kratkosti zabrousil do historie slechténi chmele v CR a kromé
ZPC prezentoval registrované odriidy chmele z produkce CHI.V kategorii
vonavych chmeld ,flavour hops” vyzdvihl nardstajici potencial odridy
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organizational structure, current projects and research financing. He
concluded by thanking the Japanese partners for their cooperation.
The joint efforts have recently resulted in the publication of an article
in the prestigious high-impact journal “Plant and Cell Physiology”
(full citation: NATSUME, Satoshi, Hiroki TAKAGI, Akira SHIRAISHI, Jun
MURATA, Hiromi TOYONAGA, Josef PATZAK, Motoshige TAKAGI, Hiroki
YAEGASHI, Aiko UEMURA, Chikako MITSUOKA, Kentaro YOSHIDA, Karel
KROFTA, Honoo SATAKE, Ryohei TERAUCHI and Eiichiro ONO. The Draft
Genome of Hop (Humulus lupulus), an Essence for Brewing. Plant and
Cell Physiology, 2015, 56(3), 428-441).

Ing. Karel Krofta, Ph.D., head of the Hop Research Institute’s Hop
Chemistry Department, focused on the evaluation of quality
parameters in Czech hops. He primarily discussed forecasts or
predictions of alpha bitter acids in hop cones. He commented on
achart showing the development of alpha content in Saaz in the period
from 1981 to0 2015, paying closer attention to the years 1994, 2006 and
2015, in which the lowest content was recorded. He assured attendees
that low alpha content in the world’s finest aroma hop variety does not
necessarily mean lower quality, as some might think. The laboratory
primarily uses the modified conductometric method EBC 7.4 or the
liquid chromatography method EBC 7.7 to determine the content of
alpha acids. In conclusion, he informed the Japanese researchers that
the Hop Research Institute had acquired a new device (spectrometer)
for determining pesticide residues, which should be in full operation
by August 2016.

Ing. Vladimir Nesvadba, Ph.D., head of the Hop Research Institute’s
Department of Hop Genetics and Breeding, prepared a presentation
on the latest trends in hop breeding. He touched on the history of hop
breeding in the Czech Republic. In addition to presenting Saaz hops,
he provided an overview of all registered hop varieties from the Hop
Research Institute’s breeding program. He emphasized the increasing
potential of the Kazbek variety in the “flavor hops” category. Similarly,
he mentioned promising genotypes falling within the category of
bitter hops and aroma hops. He concluded by providing information on
breeding efforts focused on low-trellis hop varieties, which are referred
to as “dwarf hops”. At the very end of his presentation, he described
the process leading to a registration of hop varieties. The competent
Czech government institution in charge of this process is the Central
Institute for Supervising and Testing in Agriculture.

Additional presentations were given on April 4, 2016, at the
Musashino brewery near Tokyo and on April 6, 2016, at the Research
& Development Center for Liquors in Yamazaki, which has a beer
research department. Czech delegates introduced the Hop Research
Institute in presentations similar to those given at SIC.

Atop level meeting was held on April 5,2016, at Suntory’s headquarters
in Tokyo. Representatives of the Hop Research Institute met the
statutory representatives of Suntory’s brewing division. The business
meeting was chaired by the managing director Kaneo OKA, Ph.D.,
and the executive officer Shin-ichi ONO.The Japanese representatives
expressed their appreciation for the cooperation between the Suntory
brewery and the Hop Research Institute in the fields of research and
science. Topics discussed at the meeting included extreme weather
conditions in 2015 and their impact on hop harvest, as well as the
current situation on the international hop market.

The Hop Research Institute is very pleased that the Suntory brewery
devotes its attention to Czech hops and it highly values the mutual
cooperation in research and science. The Institute is grateful to the
researcher Mr. Hiroo Matsui of SIC for the excellent organization of
the business trip to Japan.

For additional information on the cooperation between the Suntory
brewery and the Hop Research Institute, please visit: http://www.suntory.
com/sic/research/t_hop.
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The managing director Ing. Josef Patzak, Ph.D., giving a presentation on the
Hop Research Institute to the brewery’s employees in Musashino (April 4,
2016). Photo by: J. Jezek

Jednatel CHI Ing. Josef Patzak, Ph.D. pFi prezentaci Ustavu zaméstnanciim
pivovaru v Musashino (4. 4. 2016). Foto: J. JeZek

Kazbek, u horkych odriid ,bitter”, tak jako u kategorie aromatickych
,aroma” okomentoval nadéjné genotypy a charakteristiku zakoncil
tvorbou odrdd pro nizké konstrukce ,dwarf hops”. Zavér patil popisu
uzndavaciho Fizeni odrid, které v CR zabezpecuije statniinstituce Ustfedni
kontrolni a zkusebni Ustav zemédélsky.

Dalsi prezentace se uskutecnila 4. 4. 2016 v pivovaru Musashino
u Tokia a 6. 4. 2016 v Yamazaki ve vyzkumném centru (Research
& Development Center for Liquors) s oddélenim pro pivovarnicky
vyzkum. Program byl totozny jako v SIC, takze se CHI pfedstavil
zainteresovanym zaméstnancm.

Setkani na nejvyssi urovni probéhlo 5. 4. 2016 v sidle spole¢nosti
Suntory v Tokiu, kde CHI jednal se statutarnimi zastupci pivovarnické
divize Suntory. Obchodni schlizku ved| Kaneo OKA, Ph.D., prezident
spolec¢nosti spolu s vykonnym feditelem Shin-ichi ONO. Japonsti
predstavitelé ocenili zapocatou védecko-vyzkumnou spolupraci
pivovaru a CHI, hodnotil se extrémni prabéh pocasi roku 2015 a jeho
dopady na sklizen ¢i aktudlni celosvétova situace na trhu s chmelem.

CHI je potésen, Ze pivovar Suntory vénuje svou pozornost ceskému
chmelu a vazi si zapocaté védecko-vyzkumné spolupréace. Zaroven
dékuje vyzkumnikovi panu Hiroo Matsuimu ze SIC za perfektni
organizaci sluzebni cesty po Japonsku.

Informace pivovaru Suntory o spoluprdcis CHI je dostupnd na adrese: http://
www.suntory.com/sic/research/t_hop.

Ing. Karel Krofta, Ph.D., analyzing the content of alpha acids in the years 1981
- 2015 (Yamazaki, April 6, 2016). Photo by: J. JeZzek

Ing. Karel Krofta, Ph.D. pfi analyze obsahti alfa kyselin v letech 1981-2015
(Yamazaki, 6. 4. 2016). Foto: J. Jezek



INNOVATIONS OF PICKING
LINES MANUFACTURED
BY CHMELARSTVI,
COOPERATIVE ZATEC
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INOVACE CESACICH LINEK
Z DILNY CHMELARSTVI,
DRUZSTVA ZATEC

Ing. Jan Podsednik (CHMELARSTVI, cooperative Zatec/CHMELARSTVI, druZstvo Zatec)

Over the last twenty years of development in the field of mechanized
hop harvest, the machinery plant of CHMELARSTVI, cooperative Zatec,
has managed to substantially influence and advance the progress of
hop-picking technologies both in our country and abroad, in particular
Germany. Newly developed modern technologies have had an impact
on the further development of harvest technologies and the need
for human labor has been reduced. The modernization of picking
technologies has improved the quality of picked hops, reliability and
energy efficiency of the harvest.

In addition to decreasing labor intensity, the development of harvest
technologies has been aimed at achieving optimum standards, taking
into account the following criteria:

« product quality;

« operational costs;

+ energy and material consumption, spare parts;

- operational reliability, downtime minimization;

- use and modernization of the existing equipment;
- work safety and hygiene;

- ecology and environmental protection.

An important milestone in the history of the machinery plant was
reached in 1995. The first AT-50 hop-picking machine manufactured
by our plant was put into operation in Blsany. Its throughput was 50+
hectares per season.

The replacement of rotor picking mechanisms by picking walls was
an important step in the modernization of the existing picking lines,
in particular the LCCH-2 lines. This new component substantially
improved the quality of hop picking.
Today, almost all picking machines in
the Czech Republic are equipped with
picking walls. They are the basis both
for the manufacturing of new picking
machines and modernization of old
equipment.

In 2000, a new hop-picking machine
with a throughput of 30 hectares per
season was built. The PT-30 picking
line is based on a new concept of
modular production and assembly,
which makes it possible to tailor the
configuration of the picking technology
to the customer’s needs and place the
equipment in the existing steel elbows.

In 2001, the machinery plant deve-
loped a new hop-picking machine,
PT-15, which became the basis for
a new picking line with a throughput
of 15-25 hectares per season and re-
placed LCCH-2.

Asaresult, the machinery plantbecame
one of the top three manufacturers of
picking lines in the world.

2 = =N
PT-30 linear design
PT-30 rovné provedeni
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Za poslednich dvacet let rozvoje mechanizované sklizné chmele
v zdvodu Mechanizace, CHMELARSTVI, druzstva Zatec se vyznamné
podafilo ovlivnit a posunout vyvoj ¢esacich technologii na chmel
nejenom u nas, ale i v zahranici, a to zejména v SRN. Podafilo se vyvi-
nout nové moderni technologie a tim ovlivnit dalsi vyvoj skliziiové
technologie pro nasledujici obdobi, vyrazné snizit potrebu lidské prace
a modernizaci ¢esacich technologii zvysit kvalitu na¢esaného chmele
a zvysit spolehlivost a snizit energetickou naro¢nost sklizné.

Pfi realizaci optimalni cesty rozvoje skliziiové technologie se vedle
naroc¢nosti na spotrebu lidské prace pfihlizelo i k celé fadé dalsich
zavaznych kritérii:

+ kvalita produktu;

+ provozni naklady;

+ spotfeba energie, materialu, ND;

+ provozni spolehlivost, minimalizace prostojd;

+ vyuziti stavajicich zafizeni a jejich modernizaci;
+ bezpecnost a hygiena prace;

+ ekologie a zivotni prostfedi.

Vyznamnym meznikem v ¢innosti zdvodu Mechanizace se stal rok 1995,
kdy jsme do provozu uvedli prvni ¢esaci stroj AT-50 vlastni vyroby pro
sklizerh chmele s vykonem 50 a vice hektar(i za sezénu. Cesaci linka
AT-50 byla uvedena do provozu v Blsanech.

Vyznamnou modernizaci stavajicich ¢esacich linek zejména LCCH-2
byla ndhrada rotorového ¢esaciho Ustroji za Cesaci stény. Tato novinka
zasadné zménila kvalitativni parametry ¢eséani. K dneSnimu dni jsou
téméF viechny ¢esaci stroje v CR vybaveny ¢esacimi sténami a staly se
zakladem novych cesacich strojd a mo-
dernizaci starych technologii.

V roce 2000 byl postaven novy cesaci
stroj pro sklizeri chmele s vykonem 30-ti
hektarti za sezonu. Cesacilinka s oznace-
nim PT-30 s novou modulovou koncepci
vyroby a montaze, kterd umoznovala
sestaveni konfigurace cesaci technologie
dle pozadavkl zakaznika, a to zejména
umisténi do stavajicich ocelokolen.

Vroce 2001 zévod vyvinul novy skliziiovy
stroj, ktery se stal zékladem pro novou
Cesaci linku s vykonem 15-25 ha/sezé-
nu s oznacenim PT-15 jako ndhrada za
LCCH-2.

Tim se zdvod Mechanizace zafadil mezi tfi
svétové vyrobce Cesacich linek ve svété.

Vletech 2005-2015 probihala spoluprace
na vyvoji a vyzkumu novych chmelat-
skych sklizihovych technologii spole¢né
s Ceskou zemédélskou univerzitou v Praze
a Chmelafskym institutem, s. r. o, Zatec
prostfednictvim narodnich dotacnich
programd MPO, NAZV, TACR.
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PT-30/L bent design
PT-30/L lomené provedeni

In the years 2005-2015, the machinery plant collaborated with the
Czech University of Agriculture in Prague and the Hop Research
Institute in Zatec on the research and development of new hop-picking
technologies within national subsidy programs of the Ministry of
Industry and Trade, the National Agency for Agricultural Research and
the Technology Agency of the Czech Republic.

The research programs resulted in the development of new structural
elements in picking and separation lines. In 2013/2014, a new type of
a separation line for hops, PT-1 500 and PT-2 000, was manufactured
and tested during the harvest. It includes an important structural
change - a new design of roller tracks, using new 4 HR rollers, which
have a width of 1,200, 1,500 and 2,000 mm and a much longer service
life. They will replace the existing outdated rollers and gradually take
over from the defective and expensive wire mesh conveyor belts.

Air cleaning also underwent substantial changes. Two air purifiers were
replaced by a single air purifier with a width of 1,500 or 2,000 mm,
which runs in the opposite direction. It allows for higher efficiency of
separation than the existing picking lines.

PT-15 bent design
PT-15 lomené provedeni
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V rdmci téchto vyzkumnych program( byly postupné vyvijeny nové
konstrukeni prvky u ¢esacich a separacnich linek a v roce 2013/2014 byl
jako vystup vyroben a hlavné ve sklizni odzkousen novy typ separacni
linky na chmel s ozna¢enim PT-1 500 a PT-2 000.

Vyznamnou konstrukéni zménou je nova konstrukce valeckovych
trati s pouzitim 4HR valecku o Sifce 1200, 1 500 a 2 000 mm s vysokou
Zivotnosti, které nahradi stavajici zastaralé valecky a postupné nahradi
i poruchové a drahé pletivové pasy.

Zasadni zménou prosla konstrukce vzduchového cisténi, kdy dvé
vzduchova ¢isténi byla nahrazena jednim protibéznym vzduchovym
Cisténim o Sifce 1 500 nebo 2 000 mm s vétsi tcinnosti separace, nez
u stavajicich ¢esacich linek.

Rovnéz prekulovace prosly inovaci. Zasadni je zména v konstrukci
pasu, kdy stfedové vedeni bylo nahrazeno bo¢nim vedenim pasu.
Tim se zvysila nékolikandsobné Zivotnost bubn(. Dale byla zménéna
struktura povrchu separac¢niho pasu za pilovy vzorek, ktery vykazuje
vétsi uc¢innost separace vétvicek a fapikd, nez stavajici profily.

Hlavni pfednosti modernizace stavajicich cesacich linek je ta, ze
separacni ¢ast se rozsitila na 1 500 nebo 2 000 mm, tim se zvétsila
uc¢innost a snizily se rychlosti, coz vyrazné ovlivni spolehlivost ¢esaci
linky snizenim poruchovosti. S vyuzitim stavajici drahy cesaci stény
afezacky se rovnéz snizi pofizovaci naklady modernizaci oproti novym
linkam.

Novy modulovy systém vyroby a montaze jednotlivych sekci umoznuje
rzné konfigurace sestaveni linek dle pozadavku péstitele zejména
umisténi technologie do stavajicich objektd a navaznost na susici
linky. Pfizplsobeni se souc¢asnym individualnim dispozicim péstitele
chmele je s ohledem na podminky péstovani a moznosti péstiteld
velmi dllezity.

Univerzalnost jednotlivych skupin separace umoznuje sestavovani
a kombinovani linek od jedné cesacky az po dvé cCeséni s jednou
vzduchovou separaci a 6-ti nebo 8-mi prekulovaci o Sifce 2 000 mm
soznacenim PT-2 000 s vykonem 800-1600 rév/hod. do stavajicich hal.

Ve sklizni 2015 byla tato technologie poprvé uvedena do provozu
u firmy TUFA v Tuchoficich. Vyznamnou novinkou u novych ¢esacich
linek PT-1 500 a PT-2 000 je dotykovy display, kterym je ovladana celd
cesaci linka.
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Gravity separators were innovated as well. The conveyor design was
substantially changed. Central guidance of the conveyor was replaced
by side guidance, extending the service life of drums multiple times.
In addition, the surface structure of the separation belt was changed
and replaced by a saw-tooth pattern, which allows for higher efficiency
in the separation of branches and leafstalks than the existing profiles.

The main benefit resulting from the modernization of the existing
picking lines is the extension of the separation section to 1,500 or
2,000 mm. It increased efficiency and reduced speed, and thus
substantially improved the reliability of the picking line and decreased
its failure rate. In addition, the use of the existing track of the picking
wall and of the cutter reduces acquisition costs of modernization
projects in comparison to investments into new lines.

The new modular production and assembly system of the individual
sections allows for various configurations of lines according to the
hop growers’ requirements. Furthermore, the new equipment can
be installed in the existing buildings and connected to the drying
lines. Given the specific conditions of hop growing and financial
limitations of hop growers, it is extremely important to accommodate Overall view PT-2000

the individual needs of hop growers. Celkovy pohled PT-2 000
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PT-1500 Touch screen of the control panel
PT-1500 Dotykovy display oviddaciho panelu

PT-1 500, Obora 2014 (Zatec region)
PT-1 500, Obora 2014 (Zatecko)
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The individual all-purpose modules for separation can be put to-
gether and combined in lines in various ways. The options include
both one picker and two pickers with one air purifier, six or eight
gravity separators, a width of 2,000 mm (PT-2 000) and a throughput
of 800-1,600 vines per hour. The equipment can be installed in the
existing halls.

For the first time, this technology was put into operation in the TUFA
company in Tuchofice during the 2015 harvest. The newly developed
picking lines, PT-1 500 and PT-2 000, include an important innovative
element - a touch screen for controlling the entire line.

PT-2 000 in a hall with a size of 15x 18 m
PT-2000v hale 15x18 m

INNOVATION in 2016

Based oniits positive experience from the 2014 and 2015 harvests, the
machinery plant has prepared and is now implementing supplies of
the new PT-1 500 and PT-2 000 technologies for the 2016 harvest in
the following forms:

1. Mutéjovice

PT-2 000 picking equipment, located in an extended hall with a size of
15 x 27 m?. Picked hops are conveyed into a bin for green hops, from
which they are transported in a hanging container to the CACAK belt
dryer or the 4KSCH chamber dryer.

PT-2 000 (Mutéjovice)
PT-2 000 (Mutéjovice)

2. Radovesice

PT-2000 picking line, placed in the existing hall with a size of 15x 18 m2.
The feeding of picked vines is possible from one direction only - from
the side of the hall. The layout of the line places picking sections next
to each other. The picked product is carried away through the center
to the subsequent separation.
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INOVACE 2016

Na zékladé pozitivnich poznatkl ziskanych ve sklizni 2014 a 2015
zavod pro sklizer 2016 ptipravil a v soucasné dobé realizuje dodavky
novych technologii PT-1 500 a PT-2 000 v nasledujicim provedeni.

1. Mutéjovice

Cesacitechnologie PT-2 000 umisténa do prodlouzené haly 15 x 27 m.
Nacesany chmel je dopravovan do zasobniku zeleného chmele, ze
kterého je odvazen pomoci zdvésného kontejneru do pasové susarny
CACAK nebo ke komorové su3arné 4KSCH.

2. Radovesice

Cesaci linka PT-2 000 umisténa do stavajici haly 15 x 18 m, kde
zasobovani nacesanych rév je mozny pouze z jedné strany, a to
z boku haly. Navrzené usporadani linky predpoklada umisténi cesani
vedle sebe a sttedem je sveden nacesany produkt k nsledné separaci.

PT-2 000 (Radovesice)
PT-2 000 (Radovesice)

3. Libésovice

Cesaci linka PT-1 500/30 v provedeni ¢esaci sténa DUPLEX pouzivané
u cesacky PT-30, jednoduchd draha AKH, docesavac 19-ti fetézovy,
bubnova fezacka a naslednd separace 1 500 mm Siroka. Novinkou
u této linky bude oddélend separace cistych hldvek pod ¢esacimi
sténami. Slou¢eny odpad bude foukdn na hromadu pomoci
dopravnich ventilatord.

PT-1500/30 - a hall with a size of 18 x 15 m? (Libésovice)
PT-1500/30 - hala 18 x 15 m (Libésovice)

4. Chmelafsky institut - UH Steknik

V rdmci dotaéniho TACR-2 byla na U¢elovém hopodafstvi Steknik
v roce 2013 realizovand nova separacni linka pro ¢isténi nacesaného
chmele na nizkych konstrukci.



3. Libésovice

APT-1500/30 picking line with a DUPLEX
picking wall used for the PT-30 picker,
asimple AKH track, a 19-chain secondary
picker, a drum cutter and subsequent
separation with a width of 1,500 mm.
Split separation of clean hop cones
underneath the picking walls will be
a new feature in this line. Combined
waste will be blown on a pile by trans-
port blowers.

4. Hop Research Institute - Research
Farm in Steknik
In 2013, a new separation line was im-
plemented at the Research Farm in
Steknik to clean hops picked from low
trellises. This investment was part of
a subsidy program of the Technology
Agency of the Czech Republic (TACR-2).

After certain adjustments in the design,
the separation line was tested in Stek-
nik during the 2014 harvest for the
separation of picked low-trellis hops.
The separation line had a width of
2,000 mm and included air purification,
a secondary picker and gravity separators for the separation of
picked low-trellis hops. A throughout of 2,500 kilograms of green
hops per hour was achieved, which exceeded all expectations. Such
a throughput corresponds to the output of three PSCH-750 dryers.

Based on the new experience and the use of the existing separation
line, a stationary picking line was designed, including a DUPLEX PT-30
picking wall,a DUPLEX hanging track for two hanging sites, a 19-chain
secondary picker, a drum cutter and split separation of hop cones.

All-purpose PT-2 000/30/ | picking line (Steknik)
Universdlni ¢esaci linka PT-2 000/30/ (Steknik)

Conclusion

Thanks to the application of new design elements in picking lines, the
unification of the individual sections and various layout combinations
of technology lines, hop growers will be able to gradually modernize
their equipment in the upcoming years with minimal financial costs.
Some of the elements and modules have also been implemented
abroad. In all cases, the individual approach taken by the machinery
plant has made it possible to achieve the required throughput and
expected results.

PT-2 000 separation line (Steknik)
Separacni linka PT-2 000 (Steknik)
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Ve sklizni 2014 a po konstruk¢nich Upravach byla odzkousena na
Stekniku separacnilinka o Sifce 2 000 mm vcetné vzduchového Cisténi,
doceséavace a prekulovact pii separaci nacesaného produktu z nizkych
chmelnic. Dosazeny vykon prekonal o¢ekavani. Bylo dosazeno vykonu
2 500 kg zeleného chmele/hod., coz je vykon 3 susaren PSCH-750.
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Feeding table for separation lines
Ddvkovaci stiil separacni linky

Na zakladé ziskanych poznatki a vyuziti stavajici separacni linky byla
navrzena stacionarni ¢esaci technologie s cesaci sténou DUPLEX
PT-30, zavéSovaci drahou DUPLEX pro 2 zavéSovaci mista, 19-ti fetézovy
docesavac, bubnovou fezackou a oddélenou separaci hlavek.

Zaveér

Uplatnénim novych konstruk¢nich prvkd u ¢esacich linek a unifikace
jednotlivych sekci véetné kombinaci uspofadani technologickych linek
umoznuje pro nasledujici roky péstiteldm postupnou modernizaci
stavajicich cesacich strojii na chmel s minimalnimi finan¢nimi naklady.
Nékteré prvky a moduly jsou také realizovany v zahranici, pficemz vzdy
v ramciindividualniho pfistupu zavodu bylo dosazeno pozadovanych
vykon( a vysledkd.
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THE CZECH REPUBLIC EXPORTED
RECORD AMOUNT OF BEER;
DOMESTIC PRODUCTION IS
STAGNATING

CESIVYVEZLI REKORDNI
MNOZSTVI PIVA. DOMACI
SPOTREBA STAGNUJE

Ing. Vladimir Balach, MBA (Czech brewing and malting association/Cesky svaz pivovarti a sladoven)

The Czech brewing industry has been undergoing a transformation in
the past few years, which reflects both consumers’changing lifestyle and
the global economic situation.This can also be seenin last year’s results.
On the one hand, we are (again) pleased by the record exported volume
and customer preference with lagers becoming more popular than
draught beer. On the other hand, there has been a continuing struggle
of pub and restaurant owners, as the Czechs still have not found their
way back to pubs and they prefer to consume bottled or canned beer.
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Ceské pivovarnictvi prochazi v poslednich nékolika letech proménou,
kterd odrazi jak ménici se Zivotni styl spotiebiteld, tak svétovou
ekonomickou situaci. Dokazuji to i vysledky oboru za lofsky rok. Na
jedné strané mame radost z (opét) rekordniho exportu a preferenci
zakaznikd, kdy zacinaji navrch ziskavat lezaky na ukor vycepniho piva.
Na strané druhé pokracuje nékolikalety boj majitelt a provozovatell
hospod a restauraci, protoze Cesi zatim nenasli cestu zpét do hospod
a davaji prednost konzumaci baleného piva.

Pivni trh opét tahnul export

Po skokovém propadu trhu v roce 2009, kdy doslo
ke zvyseni spotiebni dané na pivo, stoupa celkovy
vystav piva v poslednich letech pouze mirné.
Celkem se uvatilo 20,1 milionu hektolitrd piva
avystav meziro¢né vzrostl 0 2,2 procenta. Nutno viak
podotknout, ze vyrobu téhl v prvni fadé export. Do
zahranici se vyvezlo rekordnich 4,1 mil. hektolitr(,
coz je meziro¢né o 13,3 procent vice. Obliba roste jak
v ramci EU, tak i v mimoevropskych zemich.

Ceské pivo v roce 2015

Produkce piva pro ¢esky trh stagnovala na urovni
16,3 milionu hektolitrd. V pfepoctu na hlavu dokonce
nepatrné poklesla ze 144 na 143 litrG na osobu
a rok. Primérnd spotieba se pfitom mezi 143 az
146 litry drzi poslednich Sest let. Pro zajimavost,
v ,prelomovém” roce 2009, kdy prosel nejen pivni
trh hlubokym otfesem, to bylo 153 litr(i. Trhu se tuto
ztratu stale dohnat nedafi.

Cesky pivni konzument ale stale vice vyhledava
kvalitnéjsi piva, coz se projevuje v dlouhodobém
rGstu lezakd na ukor vycepnich piv. Lidé loni vypili
meziro¢né o 2,7 procenta lezak( vice a spotieba se
tak téméf vyrovnala. Zatimco pfed deseti lety byl
pomér vypitych piv 65 ku 32 procentdim ve prospéch
vycepniho piva, loni se kfivky spotreby témér setkaly
a vyrovnaly se na 47 procentech trhu. Podle mého
odhadu bude rok 2016 prvnim, kdy se v Ceské
republice vypije vice lezakli nez vycepniho piva.

Cesi prestavaji chodit do hospod

Od doby pred 3esti lety, kdy doslo ke zvyseni spo-
tfebni dané na pivo a soucasné na konzumenty na-
plno dopadly disledky svétové hospodarské krize,
postupné klesa podil prodeje piva v restauracich
a hospodach. Cisla za minuly rok nepfiznivy trend
jednoznacné potvrzuji. V restauracich a hospodach
se vypila pouze Ctyii z deseti piv. Ostatni pak bud’
v lahvich, PET lahvich ¢i plechovkach.

Situace je skute¢né alarmujici, protoze pfijmy z pro-
deje piva tvofi pro pohostinsky sektor nezanedba-
telny podil pfijm0. Vim, Ze se pivovary i restaurace
poctivé snazi nabizet zdkazniklim takovy zazitek,
kvuli kterému se budou chtit vracet. At uz je to pivni
gastronomie, specidlni piva, setkani se sladky, ale
tfeba i sportovni prenosy ¢i specidlni akce pfimo



The beer market driven by export again

After a sharp drop in the market in 2009, when a higher consumption
tax on beer was introduced, the overall volume of beer has only been
increasing slightly. In total, 20.1 hectolitres of beer were produced last
year with a year-on-year growth of 2.2%. Nevertheless, it must be noted
that the production was mainly driven by the export. A record volume
of 4.1 hectolitres was exported, which means a year-on-year growth
of 13.3%. The popularity of Czech beers has been growing across the
European Union as well as outside the EU.

Czech beerin 2015

Beer production for the Czech market stagnated on the volume of
16.3 million hectolitres. Yet per capita consumption has, in fact,
minutely decreased from 144 to 143 litres per person per year. In the
past six years, the average consumption oscillated between 143 and
146. By the way, in the “turning” year of 2009, when the whole market
(not only the brewing one) underwent an intense upheaval, the per
capita consumption was 153 litres. The market has not managed to
catch up with the then volume yet.

A Czech beer consumer is increasingly interested in higher-quality
beer which can be seen in the long-term trend of lagers growth to the
detriment of draught beer. Last year, people drank 2.7 % lagers more
and their consumption is thus almost identical with draught beer.
While ten years ago, draught beer accounted for 65% of consumption
and lagers for 32%, in 2015 the consumption volumes were almost the
same, representing 47% of the market for the both types. | estimate
that 2016 may be the first year in the Czech Republic when more lagers
than draught beer are drunk.

The Czech don't go to pubs that often anymore

Since 2009 when the beer consumption tax was increased and
simultaneously the market was affected by the impacts of the
global economic crisis, there was a steady decrease in sales of
beer in restaurants and pubs. The 2015 figures clearly confirm this
unfavourable trend. Only 4 in 10 beers were consumed in restaurants
and pubs. The others were in glass bottles, PET bottles or cans.

Thessituation is truly alarming as the income from beer sales constitute
a considerable share of income in the hospitality services. | know
that breweries and restaurants have been faithfully striving to create
experience that will make customers come back. Whether this concerns
beer gastronomy, specialty beers, meetings with chief brewers, or
sports programmes screenings and special events in pubs. It will
require more hard work to stop and reverse this trend. In order to
support consumption of draught beer, the Czech Brewing and Malting
Association has been organizing the traditional event known as the
“Days of Czech Beer” - a nation-wide feast of anyone who likes Czech
beer and wants to celebrate its qualities.
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v hospodach. V tomto ohledu vsak bude potieba jesté mnoho
zapracovat, aby se podafilo neptiznivy trend zastavit a zvratit. Cesky
svaz pivovaru a sladoven rovnéz na podporu konzumace ¢epovaného
piva organizuje dnes jiz tradi¢ni Dny ceského piva, které jsou
skute¢nym celondrodnim svatkem pro vsechny, ktefi maji radi ceské
pivo a chtéji jej oslavit.

Beer consumption in liters per capita
Spotieba piva v litrech/obyvatele
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Nealkoholické pivo je v kurzu

Loni se také zvysila vyroba nealkoholickych piv, konkrétné o pét
procent na 546 tisic hektolitrt. Ackoliv to neni rekordni cislo, patfi
k nejvyssim v historii. Nejuspésnéjsi byl v tomto ohledu rok 2011,
kdy se vyrobilo 581 000 hektolitr(i nealko piva. Sledujeme v3ak staly
narlst spotieby nealko piv, na celkové domaci spotiebé se podilelo
vice nez Sesti procenty. A toto cislo narlstd stabilné v fddu desetin
procent kazdy rok.
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Non-alcoholic beer in great demand

Last year, production of non-alcoholic beers also increased, specifically
by five percent to 546 thousand hectolitres. Although this is not
a record volume, it is still one of the highest figures ever. The most
successful year was 2011, when 581 thousand hectolitres of non-
alcoholic beer were produced. However, we have observed a steady
increase in consumption. Non-alcoholic beer accounts for more than
six percent of domestic consumption, and this figure has been growing
steadily every year.

In our regular surveys, we try to detect to what extent the Czechs use
non-alcoholic beer as a substitute for the standard one. Last year’s
results showed there was not a dramatic change in the perception
of non-alcoholic beer in the last few years. In situations when they
cannot have normal beer, 50 percent Czech men automatically opt
for the non-alcoholic alternative. Among women, who drink beer, only
27 percent would act this way.

Popularity of Czech beer abroad continues to grow

The exported volumes are really something we can be happy about.
In the past six years, the record was broken each and every year. In
2015, 4.139 million hectolitres of beer were exported, which means
ayear-on-year growth of 13.3%.This growing trend confirms that Czech
beer truly has a great reputation in the world. It is not just a phrase or
a mere memory of a bygone era. After all, Czech bottom fermented
beer made of local hops and other local ingredients has its own
protected geographical indication “Czech Beer".

The Czech beer market is strongly focused on export; imported foreign
beers are rather marginal.In 2015, only 312 thousand hectolitres were
imported, which is slightly more than in 2014, but less than in the five
preceding years. Most of it came from European countries, especially
Poland and Germany. There was a multiple year-on-year growth in
the volume of beer imported from Italy, while import from Slovakia
fell to a quarter of the 2014 volume. Import from non-EU countries is
minuscule in terms of its amount. The biggest of these importers was
Serbia, but the volume was only approximately a thousand hectolitres.

The most important export markets within the EU are Slovakia and
Germany. They are followed, with a little gap, by Poland, Sweden and
the United Kingdom. Exports to non-EU countries were affected by the
Russian embargo and a significant fall of the Russian rouble exchange
rate, yet Russia still continues to be the biggest consumer of Czech
beer outside the European Union. The USA takes second place and
South Korea was placed third with a year-on-year growth of more than
100 percent. China has also seen a great leap: Czech breweries exported
81% more beer than in the previous year.

The export within the EU had a year-on-year growth of 17 percent
which equals to more than 500 thousand hectolitres. Despite the
success in the Far East, the year-on-year index of non-EU export
decreased to 95 percent of the 2014 volumes. This was mainly caused
by the above mentioned Russian embargo and rouble exchange rate
changes. The decrease of hundred thousand hectolitres accounts for
16 percent of the non-EU export.

Czech beer as a name and brand

The Czechs perceive beer as their national beverage and an integral
part of the cultural heritage. Traditional Czech beer differs from the
foreign products in its sensory qualities and in the way it is produced.
Czech beeris thus not only a name, but for eight years, it has also been
a protected geographical indication. This guarantees that consumers
can enjoy its stable and unique qualities, as both the contents of
ingredients and the production methods are clearly stipulated.

Beverages made with use of other ingredients and other technological
procedures cannot be branded as “Czech beer” as they would not
meet the typical requirements. The brewing processes and the use
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V rdmci nasich pravidelnych prizkumu zjistujeme, do jaké miry
je ¢i neni nealkoholické pivo pro Cechy samoziejmou nahradou
piva bézného. | lonské vysledky ukazaly, ze se v priibéhu nékolika
poslednich let vnimani nealkoholického piva nijak dramaticky
nepromeénilo. V situaci, kdy si normalni pivo dat nemdze, automaticky
zvoli nealkoholické pivo 50 procent ¢eskych muzd. Mezi Zenami, které
piji pivo, je to 27 procent.

Obliba c¢eského piva v zahranidi stale stoupa

Muzeme-li byt za lorisky rok s né¢im skutecné spokojeni, pak je to pravé
vyvoz. Za poslednich 3est let se nestalo, Ze by kazdy nasledujici rok
nebyl z pohledu exportu rekordni. Export v lorském roce meziro¢né
vzrostl o 13,3 procenta na rekordnich 4,139 milion0 hektolitra.
Tento stoupajici trend potvrzuje, Ze pojem ,Ceské pivo” ve svété
skute¢né néco znamend. Neni to jen néjaka fraze nebo vzpominka
na doby davno minulé. Koneckonct ma ceské spodné kvasené pivo
z tuzemského chmele a dalSich surovin i své vlastni chranéné
zemépisné oznaceni Ceské pivo.

Cesky pivni trh je silné proexportni a import piv z ciziny k nam je
naprosto marginalni zaleZitosti. Loni se dovezlo jen 312 tisic hektolitrd,
coz je sice nepatrné vice nez v roce 2014, ale méné nez v péti
predchozich letech. O drtivou vétsinu dovezeného piva se zaslouzily



of the specified ingredients are supervised by the Czech Agriculture
and Food Inspection. The protected geographical indication and
the respective logo were used by more than 80 beer brands from
17 different breweries in 2015.

Days of Czech Beer

As usual, we also celebrated the beauty of the brewing craft and
tradition in 2015. Yet for the first time, the Days of Czech Beer were
celebrated for the whole week. They were traditionally launched
on the 27" September, on the eve of the St. Wenceslas Day and the
celebrations were joined by breweries and 6 000 pubs and restaurants
across the whole country. The festival included tastings of specialty
beers, delicious degustation menus, guided programmes with chief
brewers and other accompanying and cultural events.

Development of domestic beer consumption by category
Vyvoj podilu spotieby piva podle druhti v tuzemsku
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evropské zemé, na prvnich dvou mistech Polsko a Némecko. Meziro¢né
se dovezlo nasobné vic piva z Italie, naopak ze Slovenska to byla pouze
Ctvrtina toho, co predloni. Import ze zemi mimo EU je vzhledem
k objemu mozné témér pominout. Nejvétsim takovym importérem
bylo loni Srbsko, ale slo pouze o zhruba tisic hektolitr{.

Ze zemi evropské osmadvacitky byly v loriském roce nejdilezitéjsimi
exportnimitrhy Slovensko a Némecko. S vyraznéjsim odstupem se pak
drzi Polsko, Svédsko ¢i Velka Britanie. Vyvoz do zemi mimo Evropskou
unii byl ovlivnén ruskym embargem a vyraznym propadem kurzu rublu,
presto Rusko zUstalo nejvétsim spotiebitelem ceského piva mimo
zemé EU. Druhé misto patii USA a treti Jizni Koreji, kam vzrostl export
ceského piva meziro¢né o vice nez 100 procent. Velky ,skok” udélala
loni i Cina, kam pivovary meziro¢né vyvezly o 81 procent piva vice.

V ramci EU vzrostl export meziro¢né o 17 pro-
cent, coz v absolutnich ¢&islech ¢ini vice nez
500 tisic hektolitr(. Mimo EU, i pfes Uspéchy na
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se v Ceské republice slavily poprvé cely tyden.
100 ~ 0,2 Jiztradi¢né se zacalo 27. zafi, v predvecer svatku
svatého Vaclava a k oslavam se pfipojily pivovary
0 - 0 i 6000 podnikl po celé zemi. Dny ¢eského piva
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B Nealkoholické pivo A Index degustacni menu, navstévy sladkd a dalsich

The goal of the Days of Czech Beer festival is to make a nationwide
celebration of Czech beer, to boost pride for the traditional beverage
and to attract the general public to visit places where tap beer is
available. The popularity and interest tends to grow year by year -
whether it comes to pub and restaurant owners and keepers, or to
visitors. This year we will have another chance to enjoy the last week
of September together with all the other Czech beer enthusiasts.

God bless Czech breweries!
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doprovodnych a kulturnich akci.

Cilem Dn ¢eského piva je vytvoreni celondrodni tradice oslavy ¢eského
piva, posileni hrdosti k tomuto tradi¢nimu ndpoji a naldkani vefejnosti
k oslavé ceského piva v podnicich, kde se ¢epuje. Rok od roku stoupd
zajem provozovatelU restauraci a hospod i samotné vefejnosti. Také letos
se tak mlzeme tésit na posledni zafijovy tyden, ktery bude patfit véem
milovnik(im ¢eského piva.

Dej Biih stésti!
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EVALUATION OF THE QUALITY
OF CZECH HOPS FROM YEARLY
HARVESTS

HODNOCENI KVALITY
CESKYCH CHMELU
Z ROCNIKOVE SKLIZNE

Ing. Karel Krofta, Ph.D. (Hop Research Institute, Zatec/Chmelai'sky institut s.r.o., Zatec)

Abstract

The quality of Czech hops from yearly harvests is assessed in several stages.
Pre-harvest forecasts of alpha acid content are made for Saaz hops in the
Zatec (Saaz) and Usték (Auscha) hop-growing regions approximately three
weeks prior to the expected start of the harvest. Up-to-date results are
published on the website of the Hop Research Institute at www.chizatec.cz.
The next stages of the qualitative evaluation are based on chemical and
mechanical analyses of merchandized hop samples. According to EU
Regulation No. 1850/2006, it is mandatory to evaluate moisture, alpha
acid content, the content of biological and other admixtures as well as the
content of seeds. The hop storage index is randomly measured to check the
hop-drying process. The actual quality parameters of harvested Saaz hops
and hybrid varieties are identified on the basis of a summary of analytical
data from several laboratories. Modified conductometric method EBC 7.4 is
the analytical method used to determine alpha acids in Saaz hops. Hybrid
varieties are analyzed by applying liquid chromatography according to
EBC 7.7. Summarized analytical and harvest data are used to calculate
the annual production of pure alpha acids and to draw up zoning maps
showing the distribution of alpha acid levels in Saaz hops within the Zatec
and Usték hop-growing regions. Attention is also paid to undesirable
components in hops, i.e. nitrates, heavy metals and pesticide residues.
The content of such substances is determined in hop products, pellets
and extracts at the request of breweries. A detailed report on the quality
of Czech hops from the current year’s harvest is published in next year’s
winter or spring edition of the “Chmelarstvi” journal.

Introduction

In 2016, hops have been grown on 4,783 hectares in the Czech
Republic’s three hop-growing regions (Figure 1). Hop acreage had
been slightly decreasing for many years. In 2014, this unfavorable trend
was reversed. Since then, hop acreage has been going up and efforts
have been made to continue this trend in the upcoming years. The
quality control of produced hops is based on the evaluation of quality
parameters of the individual hop batches that hop traders purchase
from hop growers. One hop batch corresponds to about one to two
tons of pressed hops. The quality evaluation is based on chemical
and mechanical analyses of hop samples taken in accordance with
an established scheme. According to EU Regulation No. 1850/2006, it
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Figure 1: Hop-growing regions in the Czech Republic and their current hop acreage (as of April 30,

2016)

Obrdzek 1: Chmelaiské oblasti v Ceské republice a aktudini rozsah péstovdni chmele (k 30. 4. 2016)
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Souhrn

Kvalita ceskych chmel(i zro¢nikové sklizné je hodnocena v nékolika fdzich.
Predsklizriové progndézy obsahu alfa kyselin se provddi u Zateckého
Cervendku v Zatecké a ustécké chmelarské oblasti v obdobi cca 3 tydni
pred ocekdvanym zacdtkem sklizné. Vysledky Setfeni jsou prubézné
zvefejiovdny na internetovych strdnkdch Chmelafského institutu
www.chizatec.cz. Dalsi fdze kvalitativniho hodnoceni jsou zaloZeny
na chemickych a mechanickych analyzdch ndkupnich vzorkd chmele,
u kterych se podle Narizeni EU ¢. 1850 z roku 2006 hodnoti povinné
vlhkost, obsah alfa kyselin, obsah biologickych pfimési, cizich pfimési
a obsah semen. Namdtkové se také stanovuje index skladovdni chmele
jako kontrola susiciho procesu chmele. Skutecné sklizriové kvalitativni
parametry pro Zatecky Cerveridk i hybridni odridy se zjistuji na zdkladé
sumarizace analytickych dat z nékolika laboratofi. Analytickou metodou
stanoveni obsahu alfa kyselin v ZPC je modifikovand konduktometrickd
metoda EBC 7.4. Hybridni odrudy se analyzuji metodou kapalinové
chromatografie EBC 7.7. Ze souhrnnych analytickych a sklizfiovych dat
sestanovuje rocni produkce Cistych alfa kyselin a zpracovdvaji rajonizacni
mapy rozloZeni hladin alfa kyselin v Zateckém cerveridku v Zatecké
a ustécké chmelarské oblasti. Pozornost je vénovdna rovnéz neZdadoucim
slozkdm chmele jako jsou dusi¢nany, tézké kovy a rezidua pesticidd,
jejichz obsah je na pozadavky ze strany pivovart zjistovdn v chmelovych
vyrobcich, granulich a extraktech. Podrobnd zprdva o kvalité ceskych
chmeld z rocnikové sklizné je publikovdna v nékterém zimnim, popf.
jarnim Cisle casopisu Chmelarstvi ndsledujiciho roku.

Uvod

V roce 2016 se chmel v Ceské republice péstuje na plose 4783 ha ve
trech chmelarskych oblastech (obrazek 1). Po mnoha letech neustéalého
mirného poklesu se nepfiznivy trend v roce 2014 podafilo zvratit.
Od toho roku péstebni plocha zac¢ina opét narustat a je snahou
viech, aby se tento trend zachoval i v dalSich letech. Kontrola jakosti
vypéstovaného chmele je zaloZzena na hodnoceni kvalitativnich
parametrd jednotlivych partii chmele, které obchodni organizace
nakupuji od péstitell. Jedna partie chmele predstavuje pfiblizné
mnozstvi 1az 2 tun lisovaného chmele. Hodnoceni jakosti je zaloZzeno
na chemickych a mechanickych analyzach vzork( chmele, které jsou
odebirany dle zavedeného vzorkovaciho schématu. Podle Nafizeni
EU ¢. 1850 z roku 2006 se v chmelech hodnoti povinné
vlhkost, obsah alfa kyselin, obsah biologickych a cizich
pfimésia obsah semen.Vysledek analyz je protokolarné
pfedan zadavateli. Timto zplsobem je kazdoro¢né
hodnoceno 2 500 az 3 500 individualnich vzork
chmele. Rozséhly soubor primarnich analytickych dat
se déle vyuziva ke zpracovani souhrnnych skliziovych
informaci, jako jsou napfiklad primérné obsahy alfa
kyselin diferencované dle odrid a péstitelskych oblasti,
ro¢nikova produkce alfa kyselin nebo rajoniza¢ni mapy
rozloZeni obsahu alfa kyselin v chmelaiskych oblastech.
Nezadouci latky chmele jako jsou dusi¢nany, tézké
kovy a rezidua pesticidi se v nakupnich vzorcich
chmele kontroluji namétkové, systematicky se zjistuji
ve chmelovych vyrobcich, pfredevsim v granulovanych
chmelech.

Obsabh alfa kyselin

Obsah alfa kyselin je z pivovarského hlediska nejdule-
zitéjsim kvalitativnim parametrem chmele. Od ného
se odviji davky chmeleni v pivovarech a tudiz i cel-
kova spotieba suroviny pro pldnovany vystav piva.



is mandatory to evaluate moisture, alpha acid content, the content of
biological and other admixtures and the content of seeds. Results of
analyses are submitted to the client in a record. Every year, a total of
2,500 to 3,500 individual hop samples are evaluated. This extensive set
of primary analytical data is used to prepare summary harvest reports,
including information on the average alpha content of the individual
hop varieties and hop-growing regions, alpha acid production in
the individual years as well as zoning maps showing the distribution
of alpha acids in hop-growing regions. Undesirable substances
in hops such as nitrates, heavy metals and pesticide residues are
checked randomly in merchandized hop samples. They are examined
systematically in hop products, in particular hop pellets.

Content of alpha acids

The content of alpha acids is the most important quality parameter of
hops for beer brewing. It determines the amount of hops to be used
for hopping by breweries and the total consumption of hops for the
intended beer production volume.Therefore, great attention is paid to
this quality parameter, starting with pre-harvest forecasts in the period
of growing and ripening of hop cones. In the second stage (in October
and November), harvest estimates are made on the basis of a selected
set of merchandised hop samples of the most common hop varieties
(Saaz, Sladek, Premiant and Agnus). Samples are selected to represent
and provide information on all hop-growing regions. Results are
processed by the Research Institute of Brewing and Malting in Prague
and published in the “Kvasny pramysl” (“Fermentation Industry”)
journal, typically by the end of the calendar year. The actual content of
alpha acids in harvested Saaz hops and hybrid varieties is determined
on the basis of summarized analytical data for the vast majority of
merchandized hop samples provided by several laboratories.

Pre-harvest forecasts are made for Saaz hops, which are grown on
about 90 % of hop fields. Thanks to the results, it is possible to estimate
the average level of alpha acids in other hop varieties to be harvested.
Forecasts are based on samples of ripening hop cones from hop
vegetation taken approximately three weeks prior to the expected start
of the harvest. The samples are taken in selected locations of the Zatec
and Usték hop-growing region. Sampling sites are selected to cover the
majority of significant and typical hop-growing locations. Samples are
always taken in the same part of the selected hop field, using the same
procedure. Hop cones are dried after the sample-taking. Within 24 hours,
they are analyzed on the basis of the modified conductometric method
EBC 7.4. Up-to-date results are available on the website of the Hop
Research Institute in Zatec at www.chizatec.cz. Pre-harvest forecasts for
hybrid varieties are made on the basis of analyses of samples supplied by
hop growers or trading organizations. The number

CZECH HOPS CESKY CHMEL 2016

Z tohoto dlivodu je tomuto kvalitativnimu parametru chmele vé-
novana velka pozornost, ktera zacind jiz v obdobi hldvkovani a zrani
pred sklizni formou zpracovéni predskliziovych prognéz. V druhé
fazi se provadi sklizriové odhady ve vybraném souboru nakupnich
vzorkd chmele u nejroziifengjiich odrid (Zatecky &erverdk, Sladek,
Premiant, Agnus) v obdobi fijen-listopad. Vzorky jsou vybirany
tak, aby poskytly udaje pro viechny chmelafské oblasti. Vysledky,
které zpracovava Vyzkumny Ustav pivovarsky a sladafsky v Praze,
jsou publikovany v casopisu Kvasny primysl, nej¢astéji do konce
kalendainiho roku. Skutecny skliziovy obsah alfa kyselin pro
Zatecky ¢ervendk i hybridni odr(idy se zjistuje na zakladé sumarizace
analytickych dat prevazné vétsiny nakupnich vzork( chmele z nékolika
laboratofi.

Predskliziové prognézy se provadi pro Zatecky polorany cervendk,
ktery se péstuje na cca 90 % produkénich chmelnic. Z vysledkd Ize pak
odhadnout primeérnou hladinu alfa kyselin nové sklizné, ato i u vétsiny
daldich odrld. Progndzy jsou zalozeny na odbéru vzorkl zrajicich
hlavek v porostech chmele v pribéhu cca 3 tydnud pred o¢ekdvanym
zacatkem sklizné ve vybranych lokalitach Zatecké a ustécké chmelarské
oblasti. Odbérovéa mista jsou vybrana tak, aby zahrnovala vétsinu
vyznamnych a typickych chmelafskych poloh.Vzorky jsou odebirany
vzdy stejnym zpUdsobem a na stejném misté vybrané chmelnice.
HIavky jsou po odbéru ususeny a do 24 hodin zanalyzovédny pomoci
modifikované konduktometrické metody EBC 7.4.Vysledky hodnoceni
jsou praibézné k dispozici na internetovych strankach Chmelaiského
institutu v Zatci www.chizatec.cz. Pfedskliziové prognézy pro
hybridni odridy se provadi z vysledkd analyz vzorkd, které dodavaji
péstitelé nebo obchodni organizace. Jejich pocet neni velky a slouzi
zadavateldm jako orientacni informace. V tabulce 1 jsou uvedeny
vysledky predskliziovych progn6z dosazené v roce 2015. Na obrazku
2 je znazornén vyvoj obsahu alfa kyselin v Zateckém ¢erveridku
na Zatecku v obdobi 2010-2015. Znaéné meziro¢ni rozdily jsou
zpUsobeny odlisnymi povétrnostnimi podminkami béhem hlavkovani
a zrdni chmele. Ro¢nik 2015 byl napfiklad typicky velkym suchem
s nékolikatydennimi tropickymi teplotami ve findlni fazi vegeta¢niho
cyklu. Porovnani ptedskliznovych prognéz obsahu alfa kyselin
v Zateckém ¢Eervendku na Zatecku se skute¢nosti za obdobi 1995
2015 je zndzornéno na obrdzku 3. Rozdily (skute¢nost-prognéza) se
vétsinou pohybuiji v intervalu £0,2 % hm., ale v nékterych letech jsou
diference vétsi. Jsou dény fadou objektivnich pficin.V nékterych letech
se napfiklad stava, ze jesté béhem sklizné dochazi k vyznamnému
nardstu alfa kyselin, ktery zavedeny prognosticky systém nenischopen
v plné mife podchytit. Vysledkem je zna¢né podhodnoceni obsahu
alfa kyselin.

of such samples is limited and the results are used 4,50
by clients as a reference. Table 1 presents results of

"

pre-harvest forecasts in 2015. Figure 2 shows the 400
develorv)ment of alpha acid content in Saaz hops 350
in the Zatec region in the period of 2010-2015.

Considerable differences between the individual 3,00

e e—

years are due to the different weather conditions

—— A ZA A

during the growing and ripening of hop cones.
For example, 2015 was characterized by strong

drought and tropical temperatures lasting for
several weeks in the final stage of the vegetation

2,00 ///./ / 2015
1,50 4

cycle. Figure 3 shows a comparison of pre-harvest
forecasts and the actual values of alpha acid content

Alpha acid (% w/w)/Alfa kyseliny

in Saaz hops in the Zatec region in the period from 100
1995 to 2015. The differences between reality and 050
forecasts usually range in the interval of £0,2 % w. /
However, they can be greater in some years due to 0,00

many objective reasons. Sometimes, the content
of alpha acids increases considerably during the
harvest. The established forecast system cannot
register such changes, which results in a substantial
undervaluation of alpha acid content.
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Figure 2: Development of alpha acid content in Saaz hops in the Zatec region in the years 2010-2015
Obrdzek 2: Vyvoj obsahu alfa kyselin v Zateckém éerveridku na Zatecku v letech 2010-2015
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Table 1: Dynamics of alpha acid production in Saaz hops prior to the 2015 harvest V tabulce 2 jsou shrnuta data
Tabulka 1: Dynamika tvorby alfa kyselin v Zateckém éervenaku pred sklizni v roce 2015 o obsahu alfa kyselin v ceskych
chmelech diferencovana dle chme-
1st sampling 2nd sampling 3rd sampling 4th sampling laiskych oblasti a nejrozsitengjsich
Location/ August4-5,2015/ August12-13,2015/ August 19-20,2015/ August24-28,2015/ ¢eskych odriid. Kromé Zateckého
Lokality I. sampling II. sampling lIl. sampling IV. sampling ¢ervenaku jsou k dispozici data pro
4.-5.8.2015 12.-13.8.2015 19.-20.8.2015 24.-28.8.2015 odridy Premiant, Sladek, Agnus
Saaz region/Zatec region a dvé novéjsi odrlidy Saaz Late
Holedec 2.18 333 2.77 2.53 a Kazbek. Posledné jmenovana se
Mécholupy 1.28 3.31 3.26 275 fadi do kategorie ,flavour hops”
Blsany 1.81 244 2799 248 a je o ni znac¢ny zdjem v tuzemsku
e B B 519 2.70 i zahranici zejména ze strany ma-
. lych pivovard.V piipadé Zateckého
Horesedly 1.80 1.94 1.41 2.49 s L . P
— Cervendku jsou data déle rozdélena
N RS S e Es el na standard, tj. tradi¢ni porosty
Mutéjovice 2.10 2.38 2.15 145 ze stardich V)'/Siideb, a kategorii
Nesuchyné 3.05 2.82 243 harvested VF, virus-free. Jedna se vétiinou
Pnétluky 1.23 1.30 1.52 1.30 o vitalni mladsi porosty, jejichz
Rocov 0.92 2.00 2.38 2.15 obsah alfa kyselin je podstatné
Krou¢ova 0.86 1.96 1.86 2.31 vys3i, jak ostatné ukazuji i data
Pad ey _ _ _ 1.23 v tabulce 2. Primérné sklizriové
Mzec 2.76 3.52 3.05 3.37 ?bsah}’,i'f"(;yf“” v Z%Tecv')‘em
- cervenaku (% hm. v susiné) na
Vibicany - - 175 157 Zatecku v letech 2000-2015 jsou
Slapanice 1.95 1.95 2.07 2.06 uvedeny na obrazku 4. Data uka-
Obora 1.23 2.27 2.87 2.63 zuji, ze v uvedeném c&asovém
Postoloprty 2.31 2.72 2.71 277 obdobi se vyskytly 2 ro¢niky, 2006
Steknik 1.22 3.09 2.80 2.80 a 2015, s velmi nizkym obsahem
Arithmetic mean 1.86 2.55 2.41 2.40 alfa kyselin ve vSech chmelafskych
Median 1.81 2.44 238 248 oblastech CR. Pfi¢ina byla shodna,
Auscha region/Usték region vyso.ké lteplot)’/ s vysokym poéltfem
Brozany 0.83 217 161 2.11 tro%gkf,hh‘f’," : “efj‘?“actfksfaz,ek,
e v obdobi hlavkovani a dozravani
CPl\votlneves - - 2.77 2.39 chmele. Obdobnd situace méla
Blizevedly z z S 2.54 globalni charakter, protoze v uve-
Sirejovice - 2.28 2.32 2.07 denych letech zaséhla prakticky
Drahobuz - - 291 3.20 véechny staty ve stfedni Evropé
Védomice 1.11 2.01 1.94 1.85 a vyznamné tak ovlivnila celko-
Kyskovice - 2.43 2.19 1.93 vou bilanci chmele na svétovém
Radovesice - - 2.56 1.68 trhu. Rozdily v obsahu alfa kyselin
Polepy 245 220 267 262 v jednotlivyc}) chmvelfafskych’ob.—’
Lib&sice 2.18 3.17 2.56 3.57 lastech v daném rocniku nebyvaji
Lukov i 3.10 399 245 Yetsmou velké, ale v trsické (?b!?ft,l
— jsou hodnoty obvykle nejnizsi.
Ustek 2.07 2.54 2.68 243 O maélo nizsi obsah alfa kyselin
Arithmetic mean 1.73 2.49 2.58 2.40 je oviem kompenzovan vysim
Median 2.07 2.36 2.61 2.42 V)'/nosem.
Table 2 summarizes data on the content of alpha 0,80
acids in Czech hops for the individual hop-growing (reality-prognosis)
0,60

regions and the most common Czech hop varieties.
In addition to Saaz, the data is available for the
Premiant, Sladek and Agnus varieties as well as for
two new varieties — Saaz Late and Kazbek. The latter
hop variety falls within the category of flavor hops
and has captured the interest of both domestic and
international buyers, in particular small breweries.
The data for Saaz hops are divided into standard data
for conventional vegetation from an older planting
stock and the virus-free (VF) category. The latter is
usually vital younger vegetation with a much higher
content of alpha acids (Table 2). Table 4 shows the
average content of alpha acids in harvested Saaz
hops (% w. in dry substance) in the Zatec region in
the years 2000-2015. The data demonstrates that
in the period under review, there were two years -
2006 and 2015 - with a very low content of alpha
acids in all Czech hop growing areas. The reason

0,40

0,20

0,00

-0,20

Absolute difference (reality-prognosis)

-0,40

-0,60
Year/Rok

Figure 3: Compatrison of pre-harvest forecasts and actual values of alpha acid content in Saaz hops
in the Zatec region in the period from 1995 to 2015

Obrdzek 3: Porovndni predskliziiovych prognéz obsahu alfa kyselin v Zateckém &erveridku na
Zatecku se skute¢nosti za obdobi 1995-2015
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was the same in all locations - high temperatures with many tropical
days and a lack of precipitation in the stage of growing and ripening
of hop cones. The situation had a global impact. Essentially all Central
European countries were affected in these years, which considerably
influenced the overall balance of hops on the international market.
Differences in alpha acid content between the individual hop-growing
areas are usually not large. However, the Trice region typically reports
aslightly lower content of alpha acids, which is offset by higher yields.

Table 2: Average content of alpha acids in Czech hop varieties
from the 2015 harvest (% w.)

Tabulka 2: Primérné obsahy alfa kyselin v ¢eskych odrudach
chmele ze sklizné 2015 (% hm.)

Variety/OdrGida Statistics ~ Saaz/Zatec Auscha/Usték Triice
Saaz arith. mean 2.45 2.36 2.28
standard median 241 2.34 2.24

arith. mean 3.11 3.30 261
Saaz / VF

median 293 337 2.56

arith. mean 2.65 2.59 2.51
Saaz-total

median 249 242 2.36

arith. mean 6.15 5.48 4,50
Sladek

median 5.94 5.76 422

arith. mean 7.63 6.76 6.22
Premiant

median 7.80 6.91 6.04

arith. mean 11.04 10.16 -
Agnus

median 11.14 10.23 -

arith. mean 5.54 - 4,09
Kazbek

median 495 - 424

arith.mean 241 - 234
Saaz Late

median 242 - 2.77
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Produkce alfa kyselin

Ro¢nikova produkce alfa kyselin je zjistovana z celkové sklizné
jednotlivych odrtd (v tunach), kterou zvefejiuje UKZUZ na konci
kalendainiho roku a pramérnych obsahi alfa kyselin. Vysledky
jsou diferencovany dle majoritnich odrdd a chmelafskych oblasti.
K majoritnim odradam se Fadi Zatecky ¢ervenak, Sladek, Premiant
a Agnus. V poslednich 2 letech se rozsitily i péstebni plochy odrid
Kazbek a Saaz Late. Déle je zohlednovaén i pfispévek minoritnich
odrid (Harmonie, Rubin, Vital, Bohemie, Saaz Special) na zékladé
priimérného obsahu alfa kyselin. Produkce alfa kyselin v CR od roku
2011 je uvedena v tabulce 3.

Table 3: Alpha acid production in the Czech Republic in the
period of 2011-2015

Tabulka 3: Roé¢nikova produkce alfa kyselin v CR v obdobi
2011-2015

Year/Rok Alpha acid production (t)
2011 306,8
2012 2154
2013 214,1
2014 243,5
2015 159,9

Jak ukazuji daje v tabulce 3, produkce alfa kyselin je meziro¢né velmi
rozdilna. Za nejvyssi produkci roku 2011 stoji nadpriimérna sklizen
chmele (6 0881t) a vysoky obsah alfa kyselin ve vSech odriidach. Naopak
nejnizsi produkce roku 2015 byla zplsobena dlouhodobym suchem
a vysokymi teplotamiv rozhodujicich fazich vegeta¢niho cyklu. Z toho
je ziejmé, ze produkci alfa kyselin v ro¢niku rozhodujicim zpGsobem
ovliviuji povétrnostni podminky béhem vegetace. Dlouhodobé hraje
i roli vyvoj celkové péstebni plochy a mira obnovy chmelnic. Az do
roku 2013 se plocha chmelnic v CR snizovala az na 4 319 ha. Od roku
2014 se diky intenzivni vystavbé novych chmelnic nepftiznivy trend
podafilo zvratit.

Rajonizac¢ni mapy

Velké mnozstvi primérnich analytickych dat z ro¢-
nikové sklizné umoznuje zpracovani obsahl alfa
kyselin v Zateckém éerveriaku do roénikovych rajo-
niza¢nich map, v kterych jsou v izoliniich vyznaceny
mikroregiony se stejnou hladinou alfa kyselin. Pro
zateckou oblast jsou zpracovany od roku 1993, pro

ustéckou od roku 1997 do soucasnosti. Jako pfiklad
je na obrazku 5 znazornéno rozlozeni obsahu alfa
kyselin v Zateckém ¢ervenaku v Zatecké oblasti

v roce 2015. Z hodnoceni rajonizacnich map z né-
kolika ro¢nikd se jasné ukazuje, Ze ve chmelaiskych

oblastech se vymezuji mikroregiony, ve kterych je
obsah alfa kyselin nadprimérny ¢i podprdmeérny
nezavisle na ro¢niku. Nejvice je to patrné v kritic-
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Figure 4: Average content of alpha acids in Saaz hops (% w. in the dry substance) in Czech hop-

growing areas in the years 2000-2015

Obrdzek 4: Priimérné obsahy alfa kyselin v ZPC (% hm. v susiné) ve chmelaiskych oblastech CR

v letech 2000 - 2015

Alpha acid production

Alpha acid production of yearly harvests is calculated on the basis
of the total harvest volume of all hop varieties (in tons), which is
afigure published by the Central Institute for Supervising and Testing in
Agriculture at the end of each calendar year, and the average content of
alpha acids. Results are shown for major hop varieties and hop-growing
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kych letech z pohledu obsahu alfa kyselin, jakymi
byly napfiklad ro¢niky 1994, 2006 a 2015.V Zatecké
oblasti je jeden z mikroregion( s trvale nadprdmér-
nym obsahem alfa kyselin, prakticky se prekryva
s vyhlasenou chmelaiskou polohou ,Udoli Zlatého
potoka“. Dal3i vyhlasend chmelafskd poloha,Podlesi”
spise patfi k mikroregiondim s prdimérnym obsahem
alfa kyselin. Mikroregion Tuchofice-Tfeskonice-
-Lipno-Lipenec-Hfivice v centralni ¢asti oblasti patii k Uzemi s ¢astym
podprimérnym obsahem alfa kyselin. Tato skute¢nost vsak nezname-
nd, Ze v regionech s méné pfiznivymi pfirodnimi podminkami nelze
chmel rentabilné péstovat. Horsim okolnostem lze velmi Ucinné celit
pravidelnou obnovou starsich porost. Vynosy je mozno stabilizovat
instalaci umélych zavlah a kvalitni péci o padu s optimalizovanym
hnojenim.
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regions. Major hop varieties include
Saaz, Sladek, Premiant and Agnus.
Over the last two years, growing
areas of Kazbek and Saaz Late have
increased as well. The contribution
of minor varieties (Harmonie, Rubin,
Vital, Bohemie, Saaz Special) is also
taken into account on the basis of

the average content of alpha acids. e Ngpicany METB s
Table 3 shows alpha acid production S e g lﬂ:ﬁ:ﬁ% 0, _*
in the Czech Republicin the period of ity \le\l--dmﬁ " Tgtaniee  Kootupy i S
~ Ly [.fr.ilur Lhote |
2011-2015. x| ‘_ Stk e Ptk SSFay i
N m:ﬁ Domice n:'m}:ﬁ] m"\-, . lkb

As Table 3 shows, alpha acid produc-
tion considerably varies from one
year to another. The highest produc-
tion was achieved in 2011 and was
due to an excellent hop harvest
(6,088 t) and a high content of alpha
acids in all hop varieties. On the other
hand, the lowest production in 2015
was caused by long drought and high
temperatures in the critical stages of
the vegetation cycle. This makes it
clear that weather conditions during
the vegetation cycle substantially
influence alpha acid production.
Development of the total hop acreage
as well as the degree of hop field renewal plays an important role in
the long run. By 2013, hop acreage in the Czech Republic decreased
to 4,319 hectares. In 2014, the unfavorable trend was reversed thanks
to the intensive construction of new hop fields.
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Zoning maps

The large amount of primary analytical data from yearly harvests makes
it possible to transform information on the content of alpha acids in
Saaz into yearly zoning maps. Isolines are used to show microregions
with identical alpha acid levels. Such maps have been drawn up for
the Zatec region since 1993 and for the Usték region since 1997. For
example, Figure 5 shows the distribution of alpha acids in Saaz hopsin
the Zatec region in 2015. The evaluation of zoning maps over several
years makes it clear that hop growing areas have microregions in
which the content of alpha acids is above-average or below-average
regardless of the year. It is most apparent in the critical years for alpha
acid production, e.g. in 1994, 2006 and 2015. In the Zatec area, there
is one microregion in which alpha content is consistently above-
average. This microregion essentially overlaps with the renowned
hop-growing location referred to as the “Golden Creek Valley” (“Udoli
Zlatého potoka”). However, another well-known region - “Podlesi” -
is among microregions that have an average alpha acid content. The
Tuchofice-Treskonice-Lipno-Lipenec-Hfivice microregion in the central
part of the area frequently has a below-average alpha content. But this
does not mean that hop cultivation cannot be profitable in regions
with less favorable natural conditions. Unfavorable circumstances
can be offset by a regular renewal of older vegetation. Yields can be
stabilized by artificial irrigation, good care of the soil and optimal
fertilization.

Hop moisture

Moisture is another vital quality parameter of hops. Optimal moisture
content of dry hops ranges between 8 and 12 % w. If moisture of
dried hops is below 6 %, hops tend to disintegrate, i.e. fall apart into
bracteoles and strigs. This is undesirable because lupulin gets lost
during further processing. If water content is higher than 15 % w.,
hops could become moldy, devalue due to color changes and even
ignite in some extreme cases. If above-average water content is
determined, hops are returned to hop growers for drying. However,
this happens rarely because hop growers are well aware of the risks
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Figure 5: Distribution of the content of alpha acids in Saaz hops in the Zatec region in 2015
Obrdzek 5: RozloZeni obsahu alfa kyselin v Zateckém éerveridku v Zatecké oblasti v roce 2015

Vlhkost chmele

Vlhkost je dalsim velmi dllezitym kvalitativnim parametrem chmele.
Optimalni obsah vlhkosti suseného chmele leZi v intervalu 8-12 %
hm. Obsahuje-li suseny chmel méné nez 6 % vlhkosti, ma tendenci
k rozplevovani, tj rozpadu na listeny a vieténka, cozZ je z hlediska ztrat
lupulinu pfi dals$im zpracovani nezadouci. Pfi obsahu vody vyssim nez
15 % hm., hrozi chmelu zaplisnéni, znehodnoceni v disledku zmény
barvy, v krajnim pfipadé az vzniceni. Pokud se nadmérny obsah vody zjisti,
chmel je vracen péstiteli zpét k dosuseni. Péstitelé jsou si rizik Spatného
ususeni chmele dobre védomi, protoze pocet pfipadu z praxe, kdy musi
byt chmel dosusen, je ojedinély. Na obrazku 6 je vidét distribuce vlhkosti
Ceskych chmeld ze sklizné 2015. Prakticky vsechny chmele mély vihkost
v optimalnim intervalu 7 az 12 % hm. s primérnou hodnotou 9,2 %.
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Figure 6: Moisture levels in Czech hops from the 2015 harvest
Obrdzek 6: Distribuce vihkosti chmele v ceskych chmelech ze sklizné 2015

Obsah biologickych piimési

Obsah biologickych piimési (zbytky rév, fapiku a listd) a jinych pfimési
(¢asti vodiciho dratu, zemina, kameny aj.) mize péstitel podstatnym
zplsobem ovlivnit (obrazek 7). Mnozstvi pfimési se stanovuje véazkové
na zakladé ru¢ni separace piimési a hldvek. Zbytky biologickych pfimési
maji pfi zpracovani na granule hrubsi velikost ¢astic nez hlavky, cozmaze
v pivovarském procesu komplikovat odstrariovani chmelového mlata,
zejména v malych pivovarech pfi technologii studeného chmeleni.



related to inadequate drying of hops. Figure 6 shows moisture levels
in Czech hops from the 2015 harvest. Essentially all hops had optimal
moisture content, ranging between 7 and 12 % w. The average value
amounted to 9.2 %.

Content of biological admixtures

The content of biological admixtures (residues of vines, leafstalks
and leaves) and other admixtures (pieces of trellis wire, soil, stones
etc.) can be considerably influenced by hop growers (Figure 7). The
content of admixtures is determined gravimetrically on the basis of
manual separation of admixtures and hop cones. Residues of biological
admixtures have larger particles than hop cones during processing into
pellets. This can complicate the removal of spent hops, in particular
in microbreweries that apply dry-hopping technologies. Each hop
variety has a different habit, length of stems, size and density of hop
cones. These parameters also change from one year to another to
a certain extent. The content of biological admixtures can be reduced
to an acceptable minimal level by correctly setting up the speed of
hop-picking and separation lines. Figure 8 shows the average content
of biological admixtures in Czech hops in the years 2000-2015. The
chart makes it clear that the content of biological admixtures decreased
from 3.0 to 2.0 % w. during this period with numerous year-on-year
fluctuations. However, there is still room for improvement.
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Figure 7: Biological admixtures of hops
Obrdzek 7: Biologické pfimési chmele

Kazda odrdda ma odlisny habitus, délku pazochd, rdznou hustotu
nasazeni hlavek a jejich velikost. Tyto a dalsi parametry se v urcitém
rozmezi méni i ro¢nikové. Optimalnim sefizenim rychlosti ¢eséni rév
a separacni linky je mozno obsah biologickych pfimési omezit
na prijatelné minimum. Na obrazku 8 je uveden prdmérny obsah

biologickych pfimési v ¢eskych chmelech

v obdobi 2000-2015. Z grafu je patrné, ze obsah
biologickych pfimési se v tomto obdobi snizil

pfiblizné z3,0 na 2,0 % hm s cetnymi mezirocnimi
vykyvy.V tomto ohledu je viak stale co zlepSovat.

Obsah semen

Biological admixtures (% w/w)

Year/Rok

Figure 8: Average content of biological admixtures in Czech hops in the period from 2000 to 2015
Obrdzek 8: Priiamérny obsah biologickych primési v ceskych chmelech v obdobi 2000 - 2015

Content of seeds

Seeds in hop cones are formed as a result of pollination by male plants.
They have a spherical shape with a diameter of 2.0-2.5 mm (Figure 9).
Unless pollination is targeted for the purposes of hop hybridization
and breeding, the occurrence of seeds in hop cones is undesirable.
Seeds contain lipid substances, which have a negative impact on beer
quality. For example, they substantially reduce the stability of beer
foam and worsen sensory characteristics of beer. The content of seeds
is determined manually by mechanically separating seeds and hop
cone residues and measuring the weight share of seeds in hops. The
occurrence of seeds is rare in hops produced for commercial purposes.
However, if seeds occur, it is necessary to find the cause. Usually, it is
the presence of wild hops or hops grown wild near hop fields. Efforts
are taken to eliminate male hops growing near hop fields but this
activity is not regulated by legislation.

Hop storage index

The hop storage index (HSI) is a simple quality indicator, providing
information on the freshness and aging of hops. It is a dimensionless
parameter, which is calculated as the ratio of absorbance of toluene
extract of hops at 275 and 325 nm measured under defined
conditions. Green hops, regardless of hop variety, have a HSI value of
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Semena se v chmelovych hlavkach tvofi
nésledkem opyleni sam¢imi rostlinami. Maji
pfiblizné kulovity tvar o prméru 2,0-2,5 mm
(obrazek 9). Pokud se nejednd o cilené opylovani
pro Ucely kfizeni a Slechténi chmele, je vyskyt
semen v chmelovych hlavkach nezddoucim
jevem. Semena obsahuji lipidické latky, které
maji negativni vliv na kvalitu piva napfiklad
tim, Ze podstatné snizuji stabilitu pivni pény
azhor3uji senzorické vlastnosti. Stanoveniobsahu
semen, ktery se vyjadiuje jako hmotnostni podil
ve chmelu, se provadi manualné mechanickou
separaci semen a zbytkd hlavek. Ve chmelech
pro komer¢ni Gcely je vyskyt semen ojedinély.
Pokud se takovy pfipad objevi, hledd se pficina, kterd zpravidla spociva
v pfitomnosti planého ¢i zplanélého chmele pobliz produkénich
chmelnic. Je snahou sam¢i chmele z okoli chmelnic odstrafovat, ale
tato ¢innost neni podloZena legislativné.
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Figure 9: Hop seeds
Obrdzek 9: Semena chmele
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0.20-0.25 prior to the drying process. Afterwards, the value irreversibly
increases, depending on storage conditions, the processing method
and the hop variety. If hops are stored poorly, the value may exceed
1.00. The hop storage index is not routinely measured immediately
after the harvest. Trade organizations randomly control the quality of
hop drying by their suppliers. Table 4 shows HSI values in Czech hops,
in particular Saaz, shortly after drying in the years 2013-2015. A vast
majority of the values ranges between 0.270 and 0.3110, which are
typical values after the hop harvest.

Table 4: HSI values in Czech hops shortly after drying
Tabulka 4: Hodnoty HSI v ¢eskych chmelech kratce po ususeni

Sample number/ HSI

Poradi vzorku 2013 2004 2015
1 0.275 0.278 0.291

2 0.281 0.295 0.308

3 0.287 0.291 0.290

4 0.291 0.311 0.288

5 0.304 0.295 0.289

6 0.291 0.267 0.305

7 0.277 0.273 0.294

8 0.312 0.283 0.270

9 0.291 0.300 0.301

10 0.305 0.293 0.302
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Index skladovani chmele

Index skladovani (HSI - Hop Storage Index) je jednoduchym kvalitativnim
hlediskem chmele, ktery hodné vypovida o jeho Cerstvosti a mite starnuti.
Jednd se o bezrozmérny parametr, ktery se vypocitava jako pomér
absorbanci toluenového extraktu chmele pfi 275 a 325 nm, méfeny
za definovanych podminek. V zelenych hlavkach pied susenim se jeho
hodnota pohybuje v rozmezi 0,20-0,25 bez ohledu na odrldu. Pak
jeho hodnota nevratné vzrlstd v zavislosti na podminkach skladovani,
zplsobu zpracovani a odriidé. U Spatné skladovanych chmeld muze
byt jeho hodnota vy3$3i nez 1,00. Méfeni indexu skladovéni ve chmelech
bezprostiedné po sklizni se neprovadi rutinné. Obchodni organizace si
timto zpUsobem namatkové kontroluji kvalitu suseni chmele od svych
dodavatell. V tabulce 4 jsou uvedeny hodnoty HSI v ¢eskych chmelech,
piedevsim v Zateckém cervenaku, kratce po ususenivletech 2013-2015.
Prevazna vétsina hodnot se nachazi v intervalu 0,270-0,311, coz je pro
chmele v této dobé po sklizni bézné.

Nezadouci slozky chmele

Obsah dusicnant

Dusi¢nany patfi spolecné s tézkymi kovy a rezidui pesticidi k neza-
doucim slozkdm chmele. V nizkych koncentracich a neredukujicim
prostiedi nejsou pro dospélého ¢lovéka skodlivé. V pivovarnictvi
je negativni plasobeni dusi¢nand spojeno s mikrobialni redukci na
dusitany a nebezpecim nasledné tvorby N-nitrosoamint s prokazatelné
karcinogennimi ucinky. Chmel patfi k rostlindm s pfirozenou vysokou
kumulaci dusi¢nan(i ve hlavkach. Pri své velmi dobré rozpustnosti ve
vodé prechdzi dusi¢nany pfi chmelovaru do mladiny a posléze i do
piva.V zavislosti na povétrnostnich a pldnich podminkach péstovani se
obsah dusi¢nanti ve chmelovych hlavkach pohybuje v rozmezi0,5-1,5 %
hm., tj. 5 az 15 g/kg chmele. Obsah dusi¢nanti ve chmelu se, vzhledem
k velké variabilité, rutinné neprovadi. Stanovuje se vsak standardné ve
chmelovych vyrobcich, granulich a extraktech jako pozadavek ze strany
pivovard. V tabulce 5 jsou uvedeny obsahy dusi¢nanl ve vybranych
vzorcich ¢eskych chmeld po zpracovani na chmelové vyrobky. Vsechny
nélezy se nachazi ve vyse uvedeném rozmezi. Data ukazuji, Ze nejméné
dusi¢nant obsahuji chmelové extrakty.



Undesirable admixtures of hops

Content of nitrates

Nitrates, heavy metals and pesticide residues are undesirable
admixtures of hops. In low concentrations and in a non-reducing
environment, they are not harmful to adults. In beer brewing, however,
the negative impact of nitrates is connected with the microbial
reduction into nitrites and the risk of subsequent formation of
N-nitrosamines with proven carcinogenic effects. There is a naturally
high concentration of nitrates in hop cones. Due to a very good
solubility, nitrates are passed on to hopped wort during hop boiling
and subsequently to beer. Depending on weather and soil conditions,
the content of nitrates in hop cones ranges from 0.5 to 1.5 % w., i.e.
from 5to 15 grams per kilogram of hops. Because of the high variability,
the content of nitrates is not routinely analyzed in hops. However, it
is determined in hop products, pellets and extracts at the request of
breweries. Table 5 shows nitrate content in selected samples of Czech
hops after being processed into hop products. All hits fall within the
specified interval. The data demonstrates that the lowest nitrate
content is found in hop extracts.

Pesticide residues

For many years, hop protection against pests and diseases has been
exclusively based on a narrow spectrum of aphicides, acaricides and
fungicides. There are always real chances of resistance developing
against such products. The situation is even more complicated due to
limitations arising out of import tolerance values for pesticide residues
applicable in various countries to which Czech hops are exported.
Registration of new products is a lengthy and costly process. Breweries
accept the maximum residue level (MRL). When purchasing hops,
they request a declaration on residue levels of selected pesticides
that are monitored as part of their quality management system. The
Hop Research Institute, in cooperation with the Central Institute
for Supervising and Testing in Agriculture, annually publishes the
“Hop Protection Methodology,” which specifies pesticides that will
be permitted in the upcoming vegetation season for the protection
of hops against various pathogenic organisms. The methodology
recommends the use of products that meet applicable export
requirements and demonstrate a high level of biological efficiency
against pests with minimal impact on useful organisms.

Acetamiprid (BRE-16-006 sample 1 Quantitation Positive)
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Table 5: Nitrate content in pellets and extracts made from Czech
hops

Tabulka 5: Obsahy dusi¢nanti v granulich a extraktech vyrobenych
z ¢eskych chmeli

Variety/ , Harvest/  Nitrates (mg/kg)/

Odrada FreeliE el Sklizenn  Dusi¢nany (mg/kg)

.f.aaz/%aftecky T90 pellets/ 2012 8600

cervendak granule T90

Premiant T90 pellets/ 2012 8830
granule T90

Sladek T90 pellets/ 2012 11320
granule T90

%aaz/%z?tecky T90 pellets/ 2013 9680

cervenak granule T90

X T90 pellets/

Sladek SRR 2013 8150
alcoholic extract/

Agnus alkohol. extrakt 2013 1565

§ T45 pellets/

Sladek granule T45 2014 6550

Premiant IED el 2014 8470
granule T90

Sladek el 2014 11940
granule T90

Kazbek s el 2015 7920
granule T45
alcoholic extract/

Agnus alkohol. extrakt 2015 1420

Rezidua pesticidii

Ochrana chmele proti sklidclim a chorobdm je jiz dlouhou dobu fesena
témér vylu¢né aplikaci izkého spektra aficidl, akaricid(i a fungicid.
Kromé realné moznosti rychlého vzniku rezistence k témto pfipravkiim
se celd situace komplikuje omezenimi, vyplyvajicimi z importnich
toleranci rezidui pesticidl v zemich exportu c¢eského chmele. Regis-
trace novych pfipravkd je zdlouhavy a nakladny proces. Stanovené
limity MRL (Maximum Residue Level) pivovary akceptuji a pti nakupu
chmele vyzaduji deklaraci obsahu
rezidui vybraného spektra pesticidq,

370 N Vi ar s s .
které jsou soucasti jejich systému
348 P fizeni jakosti. Chmelafsky institut ve
328 spolupréci s UKZUZ vydavé kazdo-
306 ro¢né,Metodiku ochrany chmele’, ve
266 které jsou pro nadchazejici vegetacni
266 sezonu specifikovany pesticidy, které
245 je mozno pouzit v ochrané chmele
5o pro jednotlivé patogenni organismy.
j; 508 B Lot Doporucovany jsou pouze takové
§1.88 0 mecseca pripravky, které kromé toho, ze splniuji
| o Mawriw  PoZadavky exportu, také vykazuji vy-
] i - - e soky stupen biologické Ucinnosti na
s skidce s minimalnim dopadem na
5126 O Samotas yie v . .
- uzite¢né organismy.
106 v Himks
L Analytické postupy stanoveni rezidui
0.EE pesticida se lisi dle povahy uc¢inné
048 latky. Chmel je véeobecné povazovan
0% za velmi slozitou matrici, protoze
0.6 obsahuje velké mnozstvi extraktivnich
014 latek, zpUsobujicich matri¢ni efekty.
034 V dnesni dobé jsou Siroce vyuzivany
E100 00 4300 5200 14900 159900 24900 29900 34900 39900 44300 49900 5EO.00 multirezidudIni metody zalozené

Concentration [ppb]

Figure 10: Calibration curve of mandipropamide in hop extracts ranging between 0.5 and 500 ppb
Obrdzek 10: Kalibracni pfimka mandipropamidu v extraktu chmele v rozsahu 0,5 az 500 ppb
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na relativné jednoduché pfipravé
vzorkd extrakci a precisténim meto-
dou QUEChERS (Quick, Easy, Cheap,
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chromatografii v tandemovém spo-
jeni s rGznymi typy hmotnostnich
detektorl (Triple Quadrupole, QTOF).
Hmotnostni detektory jsou velmi
citlivé s Sirokym dynamickym rozsa-
hem. Na obréazku 10 je zndzornéna
kalibra¢ni pfimka mandipropamidu
v extraktu chmele v rozsahu 0,5 az
500 ppb.

Intensity
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Figure 11: Evaluation of unknown substances on the basis of diagnostic ions
Obrdzek 11: Hodnoceni nezndmych Idtek pomoci diagnostickych iontt

Analytical methods for determining pesticide residues differ and
depend on the nature of the active ingredient. In general, hops are
considered a very complicated
matrix because they contain alarge

hmotnost nezndmé latky, reten¢ni
Cas, diagnostické ionty a parametr
mSigma, jako vysledek analyzy izoto-
pickych profil(i (obrazek 11). Priklad
protokolu analyzy pesticid(i s vyznacenim pozitivnich nalezt je uveden
na obrazku 12.
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various types of tandem mass de-
tectors (triple quadrupole, QTOF).
The mass detectors are very sen-
sitive with a broad dynamic range.
Figure 10 shows the calibration curve of mandipropamide in hop
extracts, which ranges between 0.5 and 500 ppb.

QTOF detectors use several parameters to identify pesticide residues.
They include the exact molecular weight of the unknown substance,
retention time, diagnostic ions and mSigma, which results from an
analysis of isotopic profiles (Figure 11). Figure 12 shows a sample
record of the pesticide analysis with true hits.

This article was written with the financial support of the Czech Ministry of
Agriculture as part of the institutional support for long-term development
of the research organization (RO1476434704).

Figure 12: A sample record of the pesticide analysis with true hits
Obrdzek 12: Ukdzka protokolu analyzy pesticidt s uvedenim pozitivnich ndlezi

Tento prispévek byl vypracovdn v rdmci instituciondIni podpory na
dlouhodoby rozvoj vyzkumné organizace RO1476434704 s financni
podporou Ministerstva zemédélstvi CR.
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SLECHTENI A ODRUDOVA
SKLADBA CHMELE VE SVETE

Ing. Josef Patzak, Ph.D., Ing. Alena Henychovd (Hop Research Institute, Zatec/Chmelarsky institut s.r.o., Zatec)

Over the last few years, demand for hops has been growing primarily
due to the development of small craft breweries around the world. This
development has generated a need for new hop varieties, both flavor hops
and high alpha varieties, in most hop-producing countries. Every country
has its own portfolio of hop varieties and it is not always easy to orient
oneself. Each variety is undoubtedly characterized by its composition of
hop resins, hop oils and polyphenols in the hop cone. These characteristics
depend on the genetic origin of each variety. The complex character of
hops used for beer brewing is the result of hop breeding. The application
of molecular methods in hop breeding as well as in the identification and
determination of hop varieties is a rather recent development. It allows
for an exact and reliable identification of hop varieties as well as for the
evaluation of genetic variability and similarity of hop varieties. Thanks
to the statistical analysis of amplified polymorphism we can evaluate
genetic variability and genealogic relationships among the analyzed
hop varieties by using the hierarchical cluster analysis. The resulting
dendrogram shows clusters of hop varieties that are genetically the
closest. Another possibility is the principal coordinates analysis showing
varieties in a two-dimensional field, which is based on the structure of
genetic diversity and geographic origin. Recently, we have performed
amolecular analysis of the world'’s 135 traditional and new hop varieties,
using a total of 276 markers.

Currently, the Czech Republic has twelve registered hop varieties. For
many centuries, hop breeding was only aimed at selecting the best
plantsin the original populations of regional varieties and propagating
them. The most important clone selection was performed by Karel
Osvald. In the 1930s, he collected a total of 130 clones. After his
death, in 1952, clones no. 31, 72 and 114 were selected for extensive
growing. Genetically, Saaz hops belong to the old population of Central
European hops and are identical with the regional varieties of Spalt,
Tettnang and Nadwislanski. Controlled hybridization was not allowed
in the Czech Republic even though it was common in other countries
around the world. The first hybrid materials were created for research
purposes at the Institute of Hop Research in Zatec in the 1970s.
This is how the Bor, Slddek and Premiant cultivars were developed
by a team led by FrantiSek Beranek. The newly bred varieties were
permitted as late as 1994 and 1996, i.e. after the establishment of the
new Hop Research Institute. The Bor and Sladek varieties were bred
from Northern Brewer, one of the key hop varieties. However, Bor is
genetically more closely related to Premiant, which originated from
Saaz. Another permitted variety was Agnus (2001). It should have all
of the above varieties in its origin. However, the molecular analysis
shows that it genetically belongs to varieties with a mixed European-
American origin. The reason is the second key variety - Brewers Gold.
Other hop varieties in this dendrogram cluster originated from it as
well. This mainly applies to Vital (2008), which was bred from Agnus.
Semi-finished hybrid materials developed from aroma selections of
the descendants of Slddek, Premiant and Saaz were used by Vladimir
Nesvadba, who continued the work and gradually registered Harmonie
(2004), Bohemie and Saaz Late (2010). Saaz Late is a cultivar that is
genetically the closest to Saaz and has similar chemical characteristics.
Harmonie belongs to the cluster of Northern Brewer. Bohemie is part of
the European hop cluster, together with high alpha hops from England.
This was confirmed by the principal coordinates analysis (PCoA), which
showed that it is similar to Premiant and Bor. Rubin (2007) is another
registered high-alpha variety. Even though its origin includes Bor, its
genetic background is closer to high-alpha varieties of German origin
- Magnum and Taurus. Therefore, it is a typical representative of hops
of mixed origin. Kazbek (2008), the first Czech flavor hop variety, was
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Zvysend poptdvka po chmelu v poslednich letech, zptisobend predevsim
rozvojem malych femesinych pivovari ve svété, znamenala ve viech
chmelarskych zemich potfebu novych odriid chmele. Jednd se predevsim
oodridy aromatického typu, tzv. flavour hops, aleiodridy vysokoobsazné.
Kazdd zemé tak disponuje vlastnim portfoliem odriid chmele, a proto neni
jednoduché se v nich orientovat. Samoziejmé, Ze kazdd z odrid je dobre
charakterizovand slozenim chmelovych pryskyfic, silic a polyfenold
v hldvce. Tato charakteristika je zdvisld na genetickém puvodu odrddy
a prdve slechtitelskd prdce jim doddvd komplexni charakter pro pouZiti
v pivovarnictvi. V neddvné dobé bylo zavedeno pouZiti molekuldrnich
metod do $lechténi chmele a do systému identifikace a determinace
odrid chmele. VyuZiti téchto metod umoZnuje jak pfesnou a spolehlivou
identifikaci odridy chmele, tak i hodnoceni genetické variability
a podobnosti odrid chmele. Statistickou analyzou amplifikovaného
polymorfismu pak muZeme vyhodnotit genetickou variabilitu
a genealogické vztahy v analyzovanych odriddch chmele pomoci
hierarchické shlukové analyzy, kde jsou ve vysledném dendrogramu do
jednotlivych shluki prifazeny odridy k sobé si geneticky nejblizsi nebo
pomoci analyzy hlavnich koordindt (PCoA), kde jsou odrtdy rozmistény
ve dvojrozmérné roviné na zdkladé struktury genetické diversity
a geografického puvodu. V neddvné dobé jsme provedli molekuldrni
analyzu 135 tradicnich i novych odrid svétového sortimentu chmele pfi
vyuziti celkem 276 markerd.

V soucasnosti je v Ceské republice registrovano 12 odrid chmele.
Slechténi chmele po dlouha staleti spocivalo pouze ve vybéru téch
nejlepsich rostlin v plvodnich populacich krajovych odriid a v jejich
nasledném mnozeni. Tu nejzésadnéjsi klonovou selekci proved! Karel
Osvald, ktery ve 30. letech dvacatého stoleti nashromézdil celkem
130 klond. Az po jeho smrti v roce 1952 byly vybrany klony 31, 72
a 114 k extenzivnimu péstovani. Geneticky Zatecky chmel (Saaz) patfi
ke staré populaci sttedoevropského chmele, a tak je shodny s regio-
nalnimi odrlidami Spaltu, Tettnangu a Nadwislavského. Kontrolované
kiizeni nebylo v Ceské republice povoleno, i kdyz ve svété jiz bylo
béZné pouzivano. Prvni hybridni materidly tak vznikaly v 70. letech
dvacétého stoleti ve Vyzkumném udstavu chmelafském v Zatci pouze
pro vyzkumné Ucely. Takto vznikly odrdy Bor, Slddek a Premiant pod
vedenim FrantiSka Berdnka. Povoleny byly az v roce 1994 a 1996 jiz
pod novou firmou Chmelafského institutu s.r.o. Pfestoze odridy Bor
a Sladek byly vyslechtény z klicové odridy Northern Brewer, Bor je
geneticky vice pfibuzny Premiantu, jez ma ve svém plvodu Zatecky
chmel. Dalsi povolenou odriidou byla odriida Agnus (2001), ktera by
méla mit v pdvodu viechny vyse zminéné odridy. Molekuldrni analyza
viak prokazuje, Ze geneticky patii k odriiddm se smisenym evropsko-
-americkym ptvodem. Za touto genetickou informaci je druhd klicova
odrlida Brewers Gold, kterou maji v plvodu i ostatni odriidy v tomto
shluku dendrogramu. To je nejvice patrné u odrldy Vital (2008), ktera
byla vyslechténa z odridy Agnus. Na rozpracovaném hybridnim
materialu aromatickych vybéra z potomstev Sladka, Premianta a ZPC
pokracoval ve Slechténi Vladimir Nesvadba, ktery postupné registro-
val odriidy Harmonie (2004), Bohemie a Saaz Late (2010). K ZPC m4
geneticky nejblize odrlida Saaz Late, ktera se vyznacuje i podobnymi
chemickymi charakteristikami. Odrlida Harmonie patfi do shluku
odridy Northern Brewer, naopak odriida Bohemie patfi do shluku
evropskych chmeld, spole¢né s vysokoobsaznymi chmely z Anglie. To
potvrzujeianalyza hlavnich koordinat (PCoA), kde je podobna odriidam
Premiant a Bor. Dalsi registrovanou vysokoobsaznou odrddou byl Rubin
(2007). 1 kdyz je v plvodu uvedena odriida Bor, jeho genetické pozadi
je blize vysokoobsaznym odrlidam némeckého plvodu Magnum
aTaurus, a patii tak k typickym zastupclim odrtid smiseného ptvodu.
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Dendrogram of genetic distances of the world’s 135 hop varieties. Green tones — hops of European origin, blue
tones — hops of mixed origin, red tones — hops of overseas origin, black color - Czech registered hop varieties.

Dendrogram genetickych vzddlenosti 135 odriid svétového sortimentu. Zelené tony barev - chmele
s evropskym plivodem, modré tony barev — chmele se smiSenym plivodem, cervené tény barev - chmele se

zdmorskym puvodem, Cernd - Ceské registrované odriidy.

clearly influenced by American hops. It belongs to cultivars that are
the closest to Brewers Gold. The last registered Czech hop variety is
Saaz Special (2012), which was bred by V. F. HUMULUS, s.r.0. in Zatec.
Its chemical characteristics are similar to Saaz and its plant habitat is
close to Premiant. But genetically it belongs to the cluster of Northern
Brewer and is related to Harmonie and Hallertau Tradition (Germany).

England has had the greatest impact on hop growing. It is also
acountry where the second original center of hop growing was located.
In 1861, a Fuggle seedling was selected from various Golding-type
regional populations and it became the basis for many other materials
in the colonial world of the British Empire. Intensive breeding work
started with the arrival of Ernest Salmon at the South-East Agricultural
School in Wye, which collaborated with the research station in East
Malling. As early as 1919, he developed the first high alpha variety,
Brewers Gold (1934), by crossing European and American wild hops.
Northern Brewer (1944) and Bramling Cross (1951) are both a cross
developed from English aroma hops. His work was continued by Ray
Neve, who bred Wye Northdown (1971), Challenger (1972), Target,
Zenith and Yeoman (1984) from semi-finished materials. Another
significant breeder was Peter Darby, who developed Phoenix
from Yeoman and Admiral (1996) from materials originating from
Challenger, Northdown and Target, out of which the latter cultivar is
genetically the closest to it. Darby’s most important contribution to
hop growing lies in the development of dwarf varieties, starting with
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(1984). Dalsim vyznacnym slechtitelem se
stava Peter Darby, jez vyslechtil odridu
Phoenix, z odridy Yeoman, a odrddu
Admiral (1996), z materiall po odriidach
Challenger, Northdown aTarget, ke které-
mu ma geneticky nejbliz. Jeho nejvétsim
piinosem pro chmelafstvi je vyslechténi
zakrslych odrdd chmele. Jako prvni byla vyslechténa odrlda First Gold
(1996), u niz byl matefskym genotypem WGV (Slechténec Goldingu
z roku 1911) a zakrsly samec. Nasledné bylo ziskano nékolik odrid,
znichz nachdzeji uplatnéni odridy Sovereign (2006) a Boadicea (2004),
kterd je odolnd ke msici. Vyjimecna je i nova zakrsla flavour odriida
Endeavour, kfizena na odridé Cascade (USA), coz ji fadi i do shluku
této odrldy v dendrogramu. V soucasné dobé kfizi zakrslé chmele
v Anglii i Peter Glendinning pro firmu Charles Faram, ale geneticky jsou
materialy dosti podobné odriidam Darbyho, jako napf. odriida Minstrel.
Geneticky stejné jsou na tom nové francouzské odridy Aramis, Tristel
aBarge-Rouge, $lechténé Peterem Darbym, zd(ivodu rozsifeni sortimen-
tu pouze jediné francouzské regiondlni odrlidy Striesselspalt.

Evropska chmelaiska velmoc Némecko se dlouho spoléhala na
plvodni regiondlni aromatické odridy Hallertau, Tettnang, Spalt
a Hersbruck, ktery je vybérem z odriidy Fuggle. Slechténi tak za¢ina
azv 60. letech ve Vyzkumném chmelaiském institutu v Hillu. Odrddy
ztéto doby viak nebyly vykonné, a tak se prvni hybridni odrddou stala
odrida Perle (1978), vyslechténa z odridy Northern Brewer. | kdyz
nékteré nové materidly byly pfipraveny jiz v 80. letech, realizovany
byly az po pfifazeni institutu k Bavorskému statnimu vyzkumnému
centru ve Friesingu, personélné zabezpeceném Elizabeth Seignerovou
a Antonem Lutzem v Hllu. Z aromatickych odrdd to byly Spalter Select
(1991) a Hallertau Tradition (1992). Z vysokoobsaznych odrld to byla
nejprve odrida Magnum (1993), vyslechténa z odrddy Galena (USA),



First Gold (1996). Its mother genotypes were WGV
(a Golding hybrid from 1911) and a dwarf male.
Subsequently, additional varieties were bred, i.e.
Sovereign (2006) and Boadicea (2004), which is
resistant to hop aphid. Endeavour, a new flavor
hop variety, is exceptional as well. It originated
from Cascade (USA), which places itin the cluster of
this hop variety in the dendrogram. Currently, Peter
Glendinning is breeding dwarf hops in England for
Charles Faram. Genetically, the materials are closer
to Darby’s varieties (e.g. Minstrel). Genetically
similar are also the new French varieties — Aramis,
Tristel and Barge-Rouge - bred by Peter Darby to
extent the portfolio of French regional varieties,
which had comprised Striesselspalt only.

Germany, Europe’s hop-growing superpower
relied on its original regional aroma hops for
a long time. These included Hallertau, Tettnang,
Spalt as well as Hersbruck, which is a selection of
Fuggle. Hop breeding started in the 1960s at the
Hop Research Institute in Hill. Hop varieties of
that period were not very high-performing, and
therefore the first hybrid cultivar, Perle (1978), was
bred from Northern Brewer. New breeding materials were prepared
as early as the 1980s. However, they were implemented only after
the Institute became part of the Bavarian State Research Center for
Agriculture in Freising. In Hill, it was represented by Elizabeth Seigner
and Anton Lutz. Aroma varieties which were developed at that time
include Spalter Select (1991) and Hallertau Tradition (1992). Among
high alpha varieties were Magnum (1993), which was bred from Galena
(USA), Taurus (1995) and Merkur (2000). These genotypes are of mixed
origin. Taurus has its own cluster. Its mother genotype is Magnum’s
sister whereas Merkur’s mother genotype is Magnum itself. But they
are genetically close to each other. Another high alpha variety, Herkules
(2005), was developed from Taurus, which is evidenced in the molecular
analysis. The next wave of aroma hops included Saphir (2000), Opal
(2001) and Smaragd (2002). Their mother variety is Hallertauer Gold,
which is the mother of Hallertau Tradition as well. Saphir has a different
male component, and therefore it is clustered closer to Hallertau.
Additional breeding efforts focused on flavor hops. In 2012, Polaris,
Hallertau Blanc, Mandarina Bavaria and Hull Melon were registered.
All of them were bred from Cascade (USA), and therefore they are
genetically close to it. The same applies to the new Monroe variety. On
the other hand, Relax originated from European aroma hops. It is a very
specific cultivar, characterized with a low content of alpha bitter acids.

Another traditional European hop-growing country was the former
Yugoslavia. Backa, a regional aroma variety of Central European origin,
was grown in an area of the same name in today’s Serbia. Savinja
(Styrian) Golding, a selection of Fuggle, was grown in the Savinja
Valley on the territory of today’s Slovenia and in Styria, Austria. The
first breeding experiments were performed by the Research Institute
of Agriculture at the University of Novi Sad and led by Andrej Mijavec.
The crossing with Northern Brewer resulted in three hop varieties,
out of which Vojvodina (1973) was the most successful cultivar. In the
1970s, the Institute of Hop Research and Brewing in Zalec (Slovenia),
led by Ton Wagner, developed the“A”series of bittering varieties: Ahil,
Apolon and Atlas bred from Brewers Gold as well as Aurora (Super
Styrian) from Northern Brewer. This is also reflected in the molecular
analysis. In 1979, the “B” series followed: Buket and Bobek (Styrian
Golding B) developed from Northern Brewer and the Blisk triploid
from Atlas. In 1990, Dragica Kralj registered the “C” series of aroma
varieties: the Cekin triploid and Cicero, which were bred from Aurora;
Cerera and Celeia (Styrian Golding C), both being a cross between Savin
Golding and Aurora-derived materials. Currently, Andreja Cerenak
is continuing the breeding efforts. Not long ago, the Dana (Extra
Styrian Dana) high-alpha variety was registered, bred from Magnum
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nasledovana odridou Taurus (1995) a Merkur (2000). Geneticky tak
vznikaji genotypy smiseného puvodu, kdy odrlida Taurus tvoii svdj
shluk, nebot matefskym genotypem je sestra odriidy Magnum, kdezto
u odrtidy Merkur je to pfimo Magnum, a proto je mu i geneticky blizce
ptibuznd. Z odridy Taurus pak byla vyslechténa dalsi vysokoobsazna
odrGda Herkules (2005), ¢emuz odpovida i molekularni analyza.
Podobné to je i pro dalsi vinu aromatickych odrid Saphir (2000), Opal
(2001) a Smaragd (2002), jejichz matefskou odridou je Hallertauer
Gold, ktera je matkou i odrddy Hallertau Tradition. Odriida Saphir ma
jinou samci komponentu, proto je shlukovana blize odradé Hallertau.
Dal3islechténibylo orientovéno na voravé chmele typu flavour, v roce
2012 byly registrovény odridy Polaris, Hallertau Blanc, Mandarina
Bavaria a Hull Melon. Vsechny byly vyslechtény z odridy Cascade
(USA), a proto jsou ji geneticky pfibuzné, stejné jako novd odrlida
Monroe. Naopak velice specifickd odrida Relax, kterd se vyznacuje
nizkym obsahem alfa horkych kyselin, ma pGvod v aromatickych
evropskych chmelich.

V dalsi tradi¢ni evropské chmelaiské zemi, byvalé Jugoslavii, byly
péstovany regiondlni aromatickd odrida stfedoevropského pdvodu
Backa, ve stejnojmenné oblasti sou¢asného Srbska, a Savinsky (Styrian)
Golding, vybér z odridy Fuggle, na uzemi souc¢asného Slovinska
v Savinské Doliné a v oblasti Styrska na uzemi Rakouska. Prvni
Slechtitelské pokusy probéhly v Zemédélském vyzkumném Ustavu
Univerzity v Novém Sadu pod vedenim Andreje Mijavce, kde byly
kfizenim s odrldou Northern Brewer ziskany tfi odrddy, z nichz se
nejvice uplatnila odrida Vojvodina (1973). Ve stejnou dobu, v 70. letech
dvacatého stoleti, byla vyslechténa ve Chmelaiském a pivovarském
vyzkumném institutu v Zalci (Slovinsko) pod vedenim Tone Wagnera
A" série hotkych odrdd: Ahil, Apolon, Atlas, na odriidé Brewers Gold,
a Aurora (Super Styrian), na odrtdé Northern Brewer, cemuz odpovida
i molekuldrni analyza.V roce 1979 nasledovala,B“ série aromatickych
odrudd: Buket, Bobek (Styrian Golding B), vyslechténych na odridé
Northern Brewer, a triploidni Blisk, vyslechtény na odridé Atlas.
V roce 1990 pak Dragica Kralj registrovala ,C” sérii aromatickych
odrld: triploidni Cekin, Cicero, kiizeno na odridé Aurora, Cerera
a Celeia (Styrian Golding C), kfizeno na Savinském Goldingu s materidly
po odridé Aurora. V soucasné dobé se Slechténi vénuje Andreja
Cerenak. Nedavno byla registrovana vysokoobsazné odrtida Dana
(Extra Styrian Dana), vyslechténa z odrldy Magnum a slovinskych
materiald, cemuz odpovidé i molekularni analyza. Do pismenné fady
pak pfibyla vysokoobsazna odrida Eureka (Styrian Eureka), kterd
ma zfejmé puvod v odridé Taurus ¢i Herkules. Nové se objevuji téz
prvni slovinské voravé flavour odridy Styrian Eagle, Wolf a Cardinal.



CZECH HOPS CESKY CHMEL 2016

and Slovenian materials, which is also apparent from the molecular
analysis. The Eureka (Styrian Eureka) high alpha variety was added to
the alphabetical list. It probably originated from Taurus or Herkules.
Recently, the first Slovenian flavor hops - Styrian Eagle, Wolf and
Cardinal - have been released. The molecular analysis detected that
Styrian Wolf has a similar genetic background as Dana. Styrian Cardinal
contains more genetic information from overseas. However, it is not
possible to exactly determine whether it originated from New Zealand
or South Africa, i.e. one of the countries with which the Slovenian
research institute collaborates.

Poland is the last European country with its own portfolio of hop
varieties. Traditional regional varieties were selections of the Saaz,
Nadwislanski and Lubelski (1964) varieties. Hops were bred by
the Institute of Soil Science and Plant Cultivation in Pulawy, which
developed the first Polish bittering variety, Marynka (1988), from
Brewers Gold. Genetically, it belongs to varieties with mixed genetic
information, and therefore it is clustered with Magnum and Taurus in
the principal coordinates analysis. Izabella (1990) and Sybilla (1996)
were bred by crossing Lubelski hops with Savinja Golding, and thus
they are in the same cluster as Fuggle and Northern Brewer. The same
applies to Junga (2004), which originated from genetic materials
derived from Northern Brewer and Marynka.

The United States is undoubtedly the hop growing superpower with
several breeding institutions and companies. European cultivated hops
were introduced from England. The first American hop variety was Late
Cluster, which was bred in 1629 by pollinating Cluster (England) with
American wild hops. Breeding programs started developing after the
abolishment of prohibition in 1931 in the US Department of Agriculture
(USDA) center at Oregon States University (OSU) in Corvallis. The first
significant cultivar was Cascade (1971), which was bred in 1956 by Jack
Horner from Fuggle and Serebjanka (Russia) with an open pollination.
Alfred Haunold continued the breeding efforts and developed
Fuggle-type aroma hops. In 1976, the Willamette triploid variety was
registered. Comet (1975), which originated from wild American hops,
was the first high alpha variety. Richard Romanko developed Galena
and Eroica (1978) from Brewers Gold with an open pollination. They
are sisters with different male genotypes. Eroica is genetically closer
to Bramling Cross, which has a similar origin. Haunold used breeding
materials from Brewers Gold to develop Nugget (1982), a high alpha
cultivar. Charles Zimmermann, working at the second USDA center at
Washington State University in Prosser, bred another high alpha variety
- Chinook (1985) — from Golding (England) and materials derived from
Brewers Gold. In cooperation with Stephen Kenny, he used similar
materials from Nugget to develop Centennial (1990), which contains
mixed genetic information. Haunold used the materials to breed
the Horizon (1998) high alpha variety. In the meantime, Haunold
developed triploid aroma hops - Mt Hood (1989), Liberty (1992) and
Crystal (1993) from Hallertau, which is also reflected in the molecular
analysis. The influence of a Fuggle-derived male genotype is possible
onlyinthe Liberty cultivar. Breeding of aroma varieties continued with
theregistration of Sterling (1989), which was developed from Saaz, and
the Santiam (1997) triploid originating from Tettnang. Kenny at WSU
bred two aroma varieties — Vanguard (1997) from Hallertau and Glacier
(2000) from Striesselspalt. In addition to both universities, commercial
private companies became involved in breeding programs. As a result,
Charles Zimmermann of HopUnion developed Columbus (1999),
a high-alpha variety, which was registered as Tomahawk by Yakima
Chief and as Zeus by HopSteiner. Therefore, the CTZ abbreviation
is sometimes used. Genetically, it is a descendent of Brewers Gold
and American males. Yakima Chief Ranches, a company established
by the owners of three family farms (Charles Carpenter, Mike and
Patrick Smith, Steve and Jason Perrault), bred the Simcoe flavor hop
variety (2000), the Palisade aroma variety and the Warrior high alpha
variety. Breeder Gene Probasco of John I. Haas Inc. registered the
Millenium (2000) high-alpha variety, which originated from Nugget
and Columbus. The Hop Breeding Company joint venture registered
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Molekuldrni analyza odhalila, Ze odrGida Styrian Wolf ma podobné
genetické pozadi jako odrida Dana. Odriida Styrian Cardinal ma
v pozadi vice zdmoiské genetické informace, i kdyz nelze presné urcit,
zda pochdzi z Nového Zélandu nebo Jizni Afriky, se kterymi slovinsky
institut Uzce spolupracuje.

Posledni evropskou zemi, kde bylo vytvoreno portfolio chmelovych
odrid, je Polsko. Z tradi¢nich regiondlnich odrid to byly vybéry ze
Zateckého chmele, odridy Nadwislavsky a Lublinsky (1964). Slechténi
bylo provadéno v Institutu pddni védy a kultivace rostlin v Pulawach,
kde byla vyslechténa na Brewers Goldu prvni hotka polska odriida
Marynka (1988). Geneticky patfi k odriddm se smiSenou genetickou
informaci, a proto je shlukovéna v PCoA analyze k odriidé Magnum
i k odrdidé Taurus. Odrlda Izabella (1990), stejné jako odrtda Sybilla
(1996), byly ziskany kfizenim Lublinského chmele se Savinskym
Goldingem, proto se nachézeji ve shluku s odridou Fuggle a Northern
Brewer, stejné jako odrlida Junga (2004), vyslechténd z materialt odrid
Northern Brewer a Marynka.

Chmelafskou velmoci ve $lechténi odrid jsou samoziejmé USA, kde
pusobi nékolik slechtitelskych instituci a firem. Kulturni evropské chmele
sem byly introdukovény z Anglie. Prvni americkou odriidou byl Late
Cluster, ktery vznikl v roce 1629 opylenim anglického Clusteru americkym
planym chmelem. Slechtitelské programy se za¢inaji rozbihat az po
zruseni prohibice v roce 1931 na pracovisti ministerstva zemédélstvi
USA (USDA) na Oregonské statni univerzité (OSU) v Corvallisu. Poté se
prvni vyznamnou odrliidou stava Cascade (1971), kterd byla vyslechténa
v roce 1956 Jackem Hornerem z odrlid Fuggle, Serebjanka (Rusko)
a volného opyleni. Slechténi se pak ujima Alfred Haunold a pokracuje
ve Slechténi aromatickych chmelll typu Fuggle, v roce 1976 byla
zaregistrovana triploidni odrdda Willamette. Prvni vysokoobsaznou
odrlidou se stava Comet (1975) s pIné divokym americkym genetickym
pozadim. Pro kfizeni Richard Romanko pouzil odriidu Brewers Gold,
na které provedl volné opyleni a ziskal odriidy Galena a Eroica (1978).
| kdyz jsou to sestry, samci genotyp byl jiny, odrlida Eroica je vice
geneticky podobna odriidé Bramling Cross, ktera méa podobny plvod.
Haunold ze svého slechtitelského materidlu po Brewers Goldu vyslechtil
vysokoobsaznou odrddu Nugget (1982). Na druhém USDA pracovisti na
Washingtonské statni univerzité (WSU) v Prosseru Charles Zimmermann
vyslechtil na anglickém Goldingu, z material(i po odr(idé Brewers Gold,
vysokoobsaznou odridu Chinook (1985). Z podobného materiadlu po
odr(idé Nugget, spolecné se Stephenem Kennym, registrovali odriidu
Centennial (1990), jez ma ale opét smiSenou genetickou informaci.
Haunold z tohoto materidlu vyslechtil vysokoobsaznou odriidu Horizon
(1998). Mezitim jesté Haunold vyslechtil triploidni aromatické chmele
Mt Hood (1989), Liberty (1992) a Crystal (1993) na odridé Hallertau,
o ¢emz svéd¢i i molekuldrni analyza. Pouze u odrldy Liberty je mozny
vliv sam¢iho genotypu, jenz mize mit v pdvodu odridu Fuggle.
Aromatické $lechténi pokracovalo kiizenim na Zateckém chmelu
registraci odridy Sterling (1989), a kfizenim na odridé Tettnang
registraci triploidni odrlidy Santiam (1997). | na WSU byly Kennym
realizovany aromatické odridy Vanguard (1997), vyslechténé na odridé
Hallertau, a Glacier (2000), vyslechténé na odridé Striesselspalt. Do
Slechtitelskych programi zacinaji promlouvat kromé obou univerzit
téZz obchodni soukromé spolec¢nosti, a tak vznika i vysokoobsazna
odrda Columbus (1999), vyslechténa Charlesem Zimmermannem pod
firmou HopUnion, registrovana firmou Yakima Chief jako Tomahawk
afirmou HopSteiner jako Zeus.Také proto se uziva zkratka CTZ, geneticky
patii do potomstva odrldy Brewers Gold a americkych samcd. Firma
Yakima Chief Ranchers, kterd byla zaloZena tfemi rodinnymi farmami
Charlese Carpentera, Mika a Patricka Smith, Steva a Jasona Perraulta,
vyslechtila flavour odriidu Simcoe (2000), aromatickou odr(idu Palisade
avysokoobsaznou odriidu Warrior. Firma John I. Haas, kde je Slechtitelem
Gene Probasco, registrovala vysokoobsaznou odridu Millenium (2000),
s plvodem odrdd Nugget a Columbus. V rdmci spolecné firmy Hop
Breeding Company byla registrovana flavour odrlida Citra (2007), se
slozitym ptvodem, ale vyraznym citrénovym aroma. Na odr(idé Simcoe
kiizenim se samcem po Nuggetu vznikla flavour odrdida Mosaic (2012),



Citra (2007). It is a flavor hop variety with an intensive lemon aroma
and a complicated origin. The Mosaic (2012) flavor hop variety is a cross
between Simcoe and a Nugget-derived male, which is also reflected in
the molecular analysis. Another flavor hop variety — Equinox — was regis-
tered in 2014. Cascade was used for intensive breeding efforts aimed at
developing flavor hop varieties. This is apparent from Amarillo, bred by
the Virgil Gamarche Farm, as well as from LemonDrop and Delta (2009),
developed by the Hopsteiner Breeding Company.The latter also focused
on breeding high alpha hops. Apollo
and Bravo (2006) were developed
from Zeus, Super Galena (2006) from
Galena and Eureka! from Apollo
crossed with a Merkur-derived male
(Germany). The same dendrogram
cluster of hop varieties from Brewers
Gold and Columbus includes El
Dorado (2010), developed by CLS
Farm.The American Dwarf Hop As-
sociation (ADHA) operating in three
US states (Washington, Oregon and
Idaho) specialized in dwarf hop va-
rieties. The first dwarf variety was the
Summit high-alpha cultivar (2003),
with Zeus hybrids in its origin.
Hop varieties bred from Summit
include Jerrylo; Pekko developed
withan open pollination;and Azacca,
bred by crossing Toyomidori (1992,
a cross between Northern Brewer
and a wild American male) with
Summit. In the search for new flavor
hops, hop breeding turned back to
Sorachi Ace (1984), which originated
from Brewers Gold and Saaz crossed
with a Japanese male. The number
of hop varieties will undoubtedly
continue to grow in the next years.
USDA centers at universities, OSU
and WSU, are again involved in hop
breeding efforts.n 2013, two hop varieties were registered: TriplePearl,
a triploid variety from Perle, and the Yakima Gold aroma variety, which
originated from Early Cluster crossed with a Slovenian male. However,
this is not very apparent in the molecular analyses.

In Australia, another country overseas, hops have been grown for
more than two centuries. Being an English colony, Australia grew
hops of English origin. Pride of Ringwood (1958) became the first
Australian variety. It was bred by Bill Nash with an open pollination of
Pride of Kent (Brewers Gold that was open pollinated in England). The
molecular analysis does not place it into the same cluster as Brewers
Gold. However, there is a large cluster of hops from the southern
hemisphere in the group of hops with overseas origin. The breeding
efforts were continued by Grey Legget, which resulted in the release
of Helga (1986) bred from Hallertau. It is genetically closer to European
hops but still part of hops of overseas origin. In Australia, breeding of
new hop varieties was intensified by interest in flavor hops as well. Ella
(2007) and Galaxy (2009), sister varieties, were registered by a team
led by Simon Whittock. Males derived from German hop varieties were
used for pollination. Topaz (2008) and Vic Secret (2013) were bred by
crossing Australian high-alpha hops with English males. They are in
the same genetic cluster as Enigma (2013).

In the 1930s, hop growing spread from Australia to New Zealand. The
first varieties were bred in a similar way as in Australia. Smooth Cone
(1966) was developed by Rudi Robrough from Californian Cluster,
a regional American variety. Therefore, they are in the same cluster.
This variety was also the basis for intensive breeding activities in the
next period. All new varieties are triploids. Green Bullet (1972), Nelson
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o ¢emz svédci i molekuldrni analyza. Dalsi flavour odriida Equinox byla
registrovéna v roce 2014. Pfedeviim segment flavour odrid chmele
znamenal intenzivni Slechténina odridé Cascade, ¢ehoz jsou diikazem
odridy Amarillo, vyslechténé Virgil Gamarche Farm, LemonDrop a Delta
(2009), vyslechténé Hopsteiner Breeding Company. Tato firma se rovnéz
zaméfila na Slechténi vysokoobsaznych odrdd. Odrlidy Apollo a Bravo
(2006) byly vyslechtény na Zeusu, odr(ida Super Galena (2006) na odrGidé
Galena a odrlida Eureka! na odradé Apollo, kiizené samcem po odriidé
Merkur (SRN). Do stejného shluku
odriid Brewers Gold a Columbus
v dendrogramu patfi i odrdda EL
Dorado (2010), vyslechténa firmou
CLS Farm.V USA bylo téZ provadéno
Slechténi zakrslych odrdd chmele
v ramci spole¢né organizace Ameri-
can Dwarf Hop Association (ADHA)
ve tfech chmelafskych statech,
a to Washington, Oregon a Idaho.
Prvni zakrslou odridou byla vyso-
koobsaznd odrida Summit (2003),
s ptvodem ktizencll po odridé
Zeus. Na odrlidé Summit pak byla
vyslechténa odriida Jarrylo, odriida
Pekko pochdzi z volného opyleni
a odrda Azacca byla kfizena na
odr(idé Toyomidori (1992, Northern
Brewer kfizeny s planym americkym
samcem) se samcem po odridé
Summit. Hledani novych flavour
chmeld téZ navratilo do péstovani
odrlidu Sorachi Ace (1984), kterd
ma plvod v odrlidé Brewers Gold
a v Zateckém chmelu, kfizeném
s japonskym samcem. V dalsich
letech ur¢ité bude odrid i naddle
pfibyvat. Do slechténi se zapojuji
opét i obé univerzitni pracovisté
USDA, OSU a WSU, které registrova-
lo v roce 2013 odridu TriplePearl,
triploidni odrddu po odridé Perle, a aromatickou odridu Yakima Gold,
kterd ma v plvodu odrldu Early Cluster, kfizenou se slovinskym samcem.
Molekuldrni analyzy viak tyto pavody pfilis nedokazuji.

Dalsi zdmoiskou zemi, kde se péstuje chmel vice jak dvé stoleti, je
Australie. Jako v anglické kolonii se zde péstovaly predevsim materidly
s timto plvodem. Prvni australskou odridou se stala odrida Pride
of Ringwood (1958), vyslechténa Billem Nashem volnym opylenim
odridy Pride of Kent (Brewers Gold volné opyleny v Anglii). Molekuldrni
analyza jej sice nefadi do shluku s odriidou Brewers Gold, ale v ramci
zadmoiského plvodu se tvofi velky shluk chmell z jizni polokoule.
Ve Slechténi pak pokracoval Grey Legget, ktery vyslechtil na odridé
Hallertau odrGdu Helga (1986), a tim se geneticky pfibliZil evropskym
chmeldm, ale nevymkl se zdmoiskému ptvodu. | zde zdjem o flavour
odrtdy chmele znamenal zvysené usili o nové odrddy. Pod vedenim
Simona Whittocka byly registrovény sesterské odridy Ella (2007)
a Galaxy (2009), kde byli k opyleni pouziti samci po némeckych odriidach
chmele. Odridy Topaz (2008) a Vic Secret (2013) vznikly kfizenim
australskych vysokoobsaznych chmelt s anglickymi samci. Geneticky
jsou shlukovany shodné, stejné jako dalsi odrdda Enigma (2013).

Z Australie se péstovani chmele preneslo na Novy Zéland ve tficatych
letech 20. stoleti. Prvni odrtdy tam vznikaly podobnou cestou
jako v Austrdlii. Odriida Smooth Cone (1966) byla vyslechténa Rudi
Robroughem na americké regionalni odridé Californian Cluster,
proto je s ni shlukovana. Slechténi poté intenzivné pokrac¢ovalo
na této odriidé a viechny dalsi realizované odrldy jsou triploidni.
Odridy Green Bullet (1972), Nelson Sauvin (2000), Rakau (2007)
a Dr. Rudi (2012) vznikly opylenim novozélandskym samcem odrddy
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Principal coordinates analysis (PCoA) of the world’s 135 hop varieties with their origin distinguished by colors
Analyza hlavnich koordindt (PCoA) 135 odrtid svétového sortimentu s barevnym vyznacenim jejich piivodu

Sauvin (2000), Rakau (2007) and Dr. Rudi (2012) were developed by Smooth Cone. Odridy Pacific Gem (1987) a Southern Cross (1994)
using a New Zealand male of Smooth Cone for pollination. Pacific Gem pak maji v plvodu samce po odrGdéach Californian Cluster a Fuggle.
(1987) and Southern Cross (1994) originated from males of Californian Ve Slechténi na odrddé Hallertau pokracoval Ron Beatson a kfizenim
Cluster and Fuggle. Ron Beatson continued by breeding hops from s novozélandskymi samci vyslechtil odridy Pacifica (1994), Kohatu
Hallertau. By crossing it with New Zealand males, he developed Pacifica (2011) a Wakatu (2011). Molekularni analyza vsechny novozélandské
(1994), Kohatu (2011) and Wakatu (201 1). The molecular analysis places odrldy shlukuje spole¢né, véetné odridy Waimea (2012), vyslechténé
all New Zealand hop varieties in the same cluster. This also applies na odrdidé Californian Cluster se samci po Zateckém chmelu a odridé
to Waimea (2012), which is a cross of Californian Cluster and males Fuggle. Pouze odrida Wai-iti (2011) je shlukovana v evropském shluku,
derived from Saaz and Fuggle. Only Wai-iti (2011) can be found in the nebot byla kfizena na odrdé Liberty (USA).
European cluster because it originated from Liberty (USA).

Posledni zemi jizni polokoule, kde je chmel péstovan a Slechtén vice jak
The last country in the southern hemisphere is the South African 80 let, je Jihoafricka republika. Prvni lokdIni odridou se stala odrdda
Republic, where hops have been grown and bred for more than Southern Brewer (1972), kterd byla vyslechténa Barry Robinsonem
80 years. The first local variety was Southern Brewer (1972), which z potomstev volné opylené odridy Fuggle. Gerrie Brits vyslechtil
was developed by Barry Robinson from Fuggle descendants with zkfizenim odridy Atlas (Slovinsko) s planym jugoslavskym samcem
an open pollination. Gerrie Brits bred Outeniqua (1992) by crossing odrddu Outeniqua (1992), na které pak byla vyslechténa kiizenim
Atlas (Slovenia) and Yugoslav wild males. Star (2001) was bred from s jihoafrickym samcem odrida Southern Star (2001). VSechny odrddy
Outeniqua crossed with South African males. All cultivars are clustered jsou pak shlukovény spole¢né ve skupiné zamorskych chmell z jizni
together in the group of southern hemisphere hops. polokoule.

The molecular genetic analysis clearly confirmed that there are two Molekuldrné genetickd analyza tak jasné potvrdila, Ze existuji dvé
basic genetic groups of hops — European (continental and islands) and zakladni genetické skupiny chmeld, evropské (kontinentélni a ostrovni)
overseas (America and southern hemisphere). The genetic variability azamorské (americké a jizni polokoule), a geneticka struktura variability
structure of the world’s hop varieties corresponds to their geographic svétovych odriid odpovidéd geografickému a Slechtitelskému pdvodu,
and breeding origins, which are based on just a few key hop varieties. zalozeném na nékolika klicovych odrddach.
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SLECHTENI NA SPECIFICKE VUNE
+,FLAVOUR HOPS“V CR

Ing. Vladimir Nesvadba, Ph.D., Ing. Jitka Charvdtovd, Ing. Lucie Stefanovd (Hop Research Institute, Zatec/Chmelar'sky institut s.r.0., Zatec)

Flavor hops have been gaining popularity over the last few years. In
particular, microbreweries have been producing special beers that are
very different from Bohemian style beer. They primarily include top-
fermented beers such as IPA, APA, ALE and IBA. They have enjoyed the
greatest gain in popularity in the United States; however, recently they
have been spreading all over the world. For example, an IPA-style beer
can be tasted in a brewery near Gorno-Altaysk in the Altai Mountains.
Therefore, all hop breeders are creating new hop varieties with various
aromas. And flavor hops are the fastest growing category among newly
registered hop varieties around the world.

Hop breeding in the Czech Republic has been concentrated on flavor
hops as well. The efforts have resulted in the registration of Kazbek -
a hop variety that is already being planted in hop growing regions
and has captured the interest of both Czech and foreign breweries.
At the moment, two genotypes with
aromas different from Kazbek have
been submitted for registration tests
(Table 1). However, the process of

breeding flavor hops shows no signs G Alpoha adidls
of coming to an end. On the contrary, Genotype/ /il/fo vlv(.)/
numerous hybridizations have been Hiels?) 0 ah Y5
performed, resulting in additional el
new gfenotypes with very interesting, 5193 104
intensive non-hoppy aromas.

5164 12,1

15 hybridizations aimed at creating

specific flavors were performed in

the years 2012 - 2013. The Kazbek and Columbus hop varieties, semi-
finished cultivation material and wild hops were the parent components.
A total of 2,430 plants were planted. 84 genotypes were selected after
the evaluation of aromas of fresh hop cones in the breeders’ hop
field. After the first comprehensive evaluation and drying of the hops,
27 genotypes were selected. All of them had interesting specific
aromas after the drying process. These 27 genotypes were evaluated by
48 experts. Based on their assessment, 12 genotypes were selected
for dry hopping and divided into 4 groups. For easier orientation, the

Chart 1: Aroma characteristics - genotypes with citrus aromas
Graf 1: Charakter viiné u genotypli s citrusovou viini
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V poslednich letech vyrazné stoupd zdjem o typ chmele se specifickou
vUni. Pfedevsim malé pivovary vyrabi specidlni piva, kterd se vyrazné
odlisuji od ceského typu piva. Jednd se pfedevsim o svrchné kvasena
piva (IPA, APA, ALE, IBA atd.). Nejvy3si nardst zajmu o tyto piva je
v USA. V poslednich letech se tento zajem rozsifil po celém svété.
Dokonce je mozné ochutnat typ piva IPA v pivovaru na Altaji u mésta
Gorno-Altajsk. Z tohoto divodu vsichni Slechtitelé tvofi nové odriidy
s odlisnymi viinémi. Nové odridy chmele typu,flavour” maji nejvyssi
rdst v rdmci registrace po celém svété.

Slechténi chmele v Ceské republice se téz zamé¥ilo na tvorbu chmele
se specifickou vlni. Vysledkem je registrace odridy Kazbek, ktera se
vysazuje vchmelafskych oblastech a je o ni vyrazny zajem jak v ¢eskych
pivovarech, tak i v zahranici. V soucasné dobé jsou v registracnich
zkouskach pfihlaseny 2 genotypy (Tabulka 1), které maji odlisnou

Table 1: Promising genotypes of flavor hops
Tabulka 1: Perspektivni genotypy se specifickou viini

Beta acids Cohumulone
(% w.)/ (% rel.)/ sz
Beta kys. Kohumulon GEIIEAS
(% hm.) (% rel.)
Medium, hoppy, fruity and citrus/
5,5 32 L . . C . .
Stredni, chmelova, ovocna a citrusova
6,3 28 Strong, spicy/Silna korenita

vlni nez Kazbek. Presto slechténi chmele na specifické viiné nekonci,
ale naopak se provedla fada kfizeni a ziskané genotypy se vyznacuji
intenzivnimi a velmi zajimavymi nechmelovymi viinémi.

V letech 2012 a 2013 bylo provedeno 15 kfizeni zaméfenych na
specifické viné. Rodi¢ovskymi komponenty byly odriidy Kazbek,
Columbus, rozpracovany lechtitelsky material a plané chmele. Celkem
bylo vysazeno 2 430 rostlin. Po hodnoceni viiné ¢erstvych hlavek
v $lechtitelské chmelnici bylo z tohoto poctu vybrano 84 genotypt. Po

Chart 2: Aroma characteristics - genotypes with floral aromas
Graf 2: Charakter viiné u genotypli s kvétinou vini
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Mars
Mars

promising genotypes are named after planets. The reason is their non-
hoppy aroma (as if they were from a different planet). The first group
consisted of genotypes that received the highest scores for citrus aromas
(Chart 1). Erisis a very interesting genotype as it has no aroma other than
citrus. The second group was comprised of genotypes with the highest
scores for floral aromas (Chart 2). The Earth genotype received the best
evaluation in this group. Interestingly, Pluto has a strong intensity of
both citrus and spicy aromas. The third group included genotypes with
the highest scores for fruity aromas (Chart 3). The Venus genotype is
characterized by strong fruity and spicy aromas. Saturn and Neptune
have almost identical compositions of aromas but Neptune is less

Chart 3: Aroma characteristics - genotypes with fruity aromas
Graf 3: Charakter viiné u genotypli s ovocnou viini
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prvnim hodnoceni a usudeni bylo vybrano 27 genotyp(, které mély
i po ususeni zajimavou specifickou viini. Téchto 27 genotypt nésledné
hodnotilo 48 odbornikd. Na zdkladé hodnoceni bylo vybrano
12 genotyp pro studené chmeleni, které byly rozdéleny do 4 skupin.
Z davodu vyssi prehlednosti vzorkd byly nadéjné genotypy oznaceny
ndzvy planet. Pojmenovanije ddno tim, Ze se jednd o nechmelové viiné
(tedy viiné z jiné planety). Prvni skupinu tvofily genotypy s nejvyssim
hodnocenim citrusové viiné (Graf 1). Velmi zajimavy je genotyp Eris,
ktery nevykazuje jinou viini, nez citrusovou. Druhou skupinu tvofily
genotypy s nejvyssim hodnocenim kvétinové viiné (Graf 2). Nejvy3si
hodnoceni kvétinové viiné mé genotyp Zemé. Zajimavé je, ze genotyp

Chart 4: Aroma characteristics - genotypes with spicy and woody
aromas
Graf 4: Charakter viiné u genotypii s korenitou a drevitou viini
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intensive. The last group consists of two genotypes that received the
highest scores for spicy aromas (Ceres and Haumea) and one genotype
with a woody aroma (Sun) (Chart 4).

The selected samples were used for dry hopping of an ALE-style beer,
which was hopped with Agnus and Kazbek. The beer was dry-hopped
with ground hop cones of the individual genotypes in the amount of
39/l for a period of 10 days prior to bottling. The beer samples were
evaluated by 23 brewing experts. A control sample of the Kazbek
variety was added to citrus aromas. Chart 5 shows that Eris and Jupiter
were the most popular genotypes with citrus aromas. Floral aromas
in beer were not as intensive as citrus aromas. As a result, the Earth
genotype, which has the most intensive floral aroma, received the
highest score. Saturn is undoubtedly the best appreciated genotype
with a fruity aroma. Sun was the most successful genotype in the last
group. All beer tasters agreed that it is very fitting for IBA-style beers.
On the whole, every genotype was interesting in a way. For example,
the group of genotypes with fruity aromas clearly shows that. The
Neptune genotype had a very weak peachy aroma. Even though the
aroma was not intensive, one of the beer tasters preferred it to other
genotypes because of its mildness.

Breeding flavor hops is a very challenging task because aroma changes
throughout the evaluation. Numerous genotypes lose their aroma
during the drying process and many other genotypes do not pass it on
to beer. Furthermore, some genotypes negatively influence the taste of
beer.The aforesaid genotypes with specificaromas are currently being
tested in several microbreweries. Propagation of plants started in 2016
so that more hops can be planted next year. It is already apparent that
the new series of genotypes has a higher intensity and variability of
aromas than both the registered Kazbek variety and new genotypes
5193 and 5164, which have been submitted for registration tests.
Breeding of flavor hops is continuing. Intermediate results suggest
that there will be additional new genotypes with very interesting
aromas. The uniqueness of the aromas is due to the use of wild hops.
Brewing tests and the interest of numerous microbreweries are raising
the awareness of consumers as well. At the moment, demand for
brewing tests is higher than supply. However, we believe that the new
genotypes will soon be available for the brewing practice.

Acknowledgement:

This article was written as part of the development concept RO 1486434704,
subsidy title 3.d (Ministry of Agriculture of the Czech Republic). Wild hops
originated from the hop collection of the “National Program for the
Preservation and the Use of Genetic Sources of Plants and Biodiversity”
(MZe 33083/03-300 6.2.1. - Ministry of Agriculture of the Czech Republic).

Evaluation of hop aroma
Hodnoceni vune chmele
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Pluto se vyznacuje soucasné i vysokou intenzitou viné citrusové
i korenité. Treti skupinu tvofily genotypy s nejvyssim hodnocenim
ovocné vané (Graf 3). Genotyp Venuse je charakteristicky vysokou
ovocnou i kofenitou vini. Lze konstatovat, Ze téméf shodné slozeni
charakteru viiné maji genotypy Saturn a Neptun, s tim, Ze Neptun ma
nizsi intenzitu. Posledni skupinu tvofi dva genotypy (Ceres a Haumea)
s nejvyssi korenitou a jeden genotyp (Slunce) s nejvyssi dievitou vani
(Graf 4).

Vybrané vzorky byly pouzity pro studené chmeleni v typu piva ALE.
Chmeleni bylo provedeno odriddami Agnus a Kazbek. Na studené
chmeleni se pouzilo rozemletych hlédvek jednotlivych genotypt
v mnozstvi 3 g/l po dobu 10 dni pfed sta¢enim. Hodnoceni piv se
Ucastnilo 23 pivovarskych odbornikd. K citrusovym viinim byl pfidan
kontrolni vzorek s odriidou Kazbek. Z grafu 5 je patrné, ze nejvyssi
oblibu z citrusovych viini maji genotypy Eris a Jupiter. Kvétinové viiné
v pivu nebyly tak vyrazné jako citrusové. Proto nejvy3si oblibu ziskal
genotyp Zemé, ktery ma nejintenzivné;jsi kvétinovou viini. Z ovocnych
vUni nejednoznacné vykazuje nejvyssi preferenci genotyp Saturn.
Z posledni skupiny nejvyssi preferenci ziskal genotyp Slunce. Vsichni
degustatofi se shodli, ze je velmi vhodny pro typ piva IBA. Z celkového
pohledu Ize konstatovat, ze kazdy genotyp byl nécim zajimavy. Tento
poznatek Ize poukazat u skupiny ovocnych vini. Genotyp Neptun
vykazoval velmi slabou viini po broskvich. | kdyZ nebyla tak intenzivni,
presto ji jeden z degustatorl preferoval pro svou jemnost.

Chart 5: Ranking of genotypes used for dry-hopping
Graf 5: Preference genotypli pouZzitych pro studené chmeleni
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Slechténi chmele na specifické viiné je velmi obtizné. Diivodem je
ménici se viiné chmele v prabéhu hodnoceni. Rada genotyp( ztrati
svoji vani pfi suseni a fada genotypl ji nepredéd do piva. Nékteré
genotypy naopak negativné ovlivni i jeho chut. Vyse uvedené
genotypy se specifickou vini jsou v souc¢asné dobé testovény i fadé
malych pivovart.V roce 2016 bylo zahajeno jejich mnozeni a v pfistim
roce bude provedena vysadba vyssiho poctu rostlin.V sou¢asné dobé
je zfejmé, Ze nova fada genotypud ma vyssi intenzitu i variabilitu vini
nez dosud registrovana odrida Kazbek nebo nové genotypy 5193
a 5164 prihlasené do registra¢nich zkousek. Slechténi chmele na
specifické viiné nadale pokracuje a dil¢i vysledky poukazuji, ze se opét
podafilo ziskat nové genotypy s velmi zajimavymi viinémi. Originalita
téchto vuni je dana pouzivanim planych chmeld. Diky pivovarskym
testdim a zdjmu fady mensich pivovard se nové genotypy dostavaji do
podvédomi i spotiebiteli. V sou¢asné dobé je vyssi zajem o provozné
testovaci pivovarské varky, nez je dostupné mnozstvi chmele. Véfime,
Ze tyto genotypy budou brzy dostupné pro pivovarskou praxi.

Podékovani:

Tento prispévek byl zpracovdn v rdmci koncepce rozvoje RO1486434704,
dotacniho titulu 3.d, (MZe CR) a plané chmele byly pouzity z kolekce
chmele Ndrodniho programu konzervace a vyuZivdni genetickych zdroji
rostlin a biodiversity (MZe 33083/03-300 6.2.1.— MZe CR).
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TRACES OF HOPS

Rudolf Tursner (1913 - 1989), the
story of a man who fought both for
his homeland and for Czech hops

CHMELOVE STOPY

Rudolf Tursner (1913-1989),
pribéh cloveka, ktery bojoval nejen
za svoji vlast, ale i za ¢esky chmel

Vladimir Vales (Hop Museum Zatec/Chmelat'ské muzeum Zatec)

Time and location of the events:

January 1940, territory of the Slovak State

A group of five young Czechs are making their
way down the Danube in a boat on a cold raw
evening. They are heading to the south. They are
seeking to board a ship to France, a country which
has declared war on Hitler. Germany has already
seized the Czechs’ homeland and renamed it the
“Protectorate of Bohemia and Moravia’ They will
stay faithful to the Czechoslovak Republic and fight
against Hitler alongside the French. Everything has
been going well so far. They have already made it
to Hungary. But out of nowhere, they hear dogs
barking and see Hungarian gendarmes pointing
guns at them. The entire five-member group is
transported to Budapest during the night and
interned in the Tolonchdz prison. Rudolf Tursner,
a lanky twenty-six-year old and long-serving
sergeant and artillerist, is one of them. He has led
the entire group and perceives their lack of success
as his own personal failure. However, it cannot
break his determination to fight on at any cost.

Rudolf Tursner was born on May 1, 1913, in Kounoy, a town located
on the edge of central and north-western Bohemia, on the boundary
of the river basins of two large rivers — the Ohie and Berounka and
(at the beginning of the 20th century) on the boundary of the Czech
Podlesi and a predominantly German-speaking area. His father Vaclav
was a well-digger and miner. His mother RiiZzena, née Brabcova, took
care of a large family — their common children as well as children from
a first marriage. They had a total of ten children. Rudolf was born as
the second to last addition to the family and followed by twins. The
family owned a farmstead, called Tur$ner farm, in house no. 17 (it no
longer exists) and ran a farm on three hectares of land. They grew
hops in addition to grains and fruits. In Kounov, which is located in
the southern foothills of the Dzban highlands, hops had been grown
since time immemorial. Rudolf spent his youth among hop fields.
He completed elementary school in Kounov and three years of town
school. He worked in agriculture until he turned twenty-two. Then, he
commenced his two-year military service with an artillery regiment
in Prague — Ruzyné. He completed a school for non-commissioned
officers and continued his military service as a long-serving sergeant.
After the establishment of the Protectorate of Bohemia and Moravia
in March 1939, Rudolf Tur$ner was included in the government troops
as a sergeant. When Hitler attacked Poland in September 1939 and
France declared war on Germany, he decided to leave for France to
do what he had learned. To fight.

Five young men planned a journey through the Balkans to the
Mediterranean Sea, where they hoped to get on a ship. The journey
ended in a Hungarian prison in Budapest. Rudolf served a custodial
sentence of three months for an illegal border crossing. After his release
from prison, he traveled to Yugoslavia under dramatic circumstances.
With a military ship transport he continued through Greece, Libya
and Algeria to France, where he arrived in April 1940. He immediately
joined the Czechoslovak troops. He was assigned to the 1st battery
of the artillery regiment as a company sergeant major. But he did not
participate in the peculiar war in France. He was rescued together

Company sergeant major Rudof Tursner,
instructor of the Special Group D, England,
Scotland, 1943
Rotmistr Rudof Tursner, instruktor Zvldstni
skupiny D, Anglie, Skotsko, 1943
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Cas a misto déje:

Leden, 1940, uzemi Slovenského Statu

V sychravém a chladném veceru skupina péti
mladych Cechi zdoldvd na lodce Dunaj. Miti najih.
Kmotri. Doufaji, Ze se dostanou na lod'a do Francie.
VZdyt Francouzi vyhldsili vdlku Hitlerovi. Tomu
Hitlerovi, ktery zabral jejich zemi a pfejmenoval
ji na Protektordt Cechy a Morava. Oni zachovaji
vérnost Ceskoslovenské republice a budou proti
nému bojovat spolu s Francouzi. Zatim jde vsechno
dobre. UZ jsou v Madarsku. Ndhle stékot psu a na-
mitené pusky madarskych cetnikd. Jesté béhem
noci je celd péti¢lennd skupina dopravena do
Budapesti a internovdna ve véznici Tolonczhdz. Je
mezi nimi Rudolf Tursner, vytdhly Sestadvacetilety
mladik, déleslouzici cetar, délostrelec. Ved| celou
skupinu a neuspéch chdpe jako vlastni selhdni.
Ale nezlomi ho to v jeho odhodldni bojovat za
kaZdou cenu.

RudolfTursnersenarodil 1.kvétna 1913 vKounové.
Na rozhrani stfednich a severozapadnich Cech,
na rozhrani povodi dvou velkych fek, Ohfe
aBerounky, a v pocatku 20. stoleti na rozhrani ¢eského Podlesi a oblasti,
kde se mluvilo pfevazné némecky. Otec Vaclav byl studnaf a hornik,
matka RUzena, rozend Brabcova, se starala o pocetnou rodinu. O vlastni
détii o déti z prvniho manzelstvi. Celkem bylo potomk(i deset. Rudolf
se narodil jako predposledni prirdstek. Po ném prisla jesté dvojcata.
Rodina vlastnila usedlost, zvanou TurSnerGv statek, v dnes jiz nestojicim
¢. p. 17 a hospodatila na 3 hektarech pudy. Kromé obilovin a ovoce
se péstoval i chmel.V Kounové, ktery lezi v jiznim podhfii Dzbanské
pahorkatiny, se chmel péstoval od nepaméti. A tak i Rudolf prozil celé
své mladi mezi chmelnicemi. Vychodil v Kounové obecnou $kolu a tfi
ro¢niky méstanky. V zemédélstvi pracoval az do svych dvaadvaceti
let a pak nastoupil na dvouletou vojenskou sluzbu u délostreleckého
pluku v Praze — Ruzyni. Prosel poddUstojnickou skolou a pokracoval ve

i
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Men of the Special Group D, Rudolf Tursner second from the left, England,
Scotland, 1943
Muzi Zvidstni skupiny D, Rudolf Tursner druhy zleva, Anglie, Skotsko, 1943



with other Czechoslovaks by the Czechoslovak
government-in-exile. He sailed to England
on HMS Viceroy of India. First, he served with
artillery units. In August 1941, he was sent to
the Special Training Station (STS) in Scotland
to complete specialized training necessary for
performing specific tasks. Such courses were
attended by about five hundred Czechoslovaks,
who were trained in various special areas, ranging
from explosives to parachute jumping. The
paratroopers were sent to their homeland and
deployed in the famous Silver A, Anthropoid and
Antimony operations. Rudolf Tursner became one
of the instructors in the Special Group D and was
in charge of gun training. In July 1942, Rudolf was
granted permission to enter into marriage with
Ms. Beryl Payne. In March 1943, their son Milan
Vaclav Tursner was born. After the completion
of his training, Rudolf Tur$ner joined the Iron
operation. Its objective was the assassination
of Emanuel Moravec, the Protectorate’s Minister
of Education. In the spring of 1944, participants
of the operation were transported to northern
Italy, where they waited for their deployment.
However, after three months of waiting, the
operation was cancelled and the paratroopers
returned to England. Until the end of World War
I, Rudolf Tursner served in London. He returned
to his liberated homeland in November 1945.
Staying faithful to the military, he was assigned
to the units of the Ministry of National Defense
as a master sergeant. His wife and son stayed in
England but they planned to move to Bohemia.
During his parachute training in the summer of
1946, master sergeant Tursner suffered extensive
injuries, including rib and vertebra fractures. His
spinal cord was affected as well. After a long
treatment, he was relieved from military service
in April of the following year. In August, he was
already running a farm in his home village of
Kounov on twelve hectares of assigned farmland.

His wife managed to transport three horses, a hay binder and other
agricultural tools to Kounov with the assistance of the United Nations
Relief and Rehabilitation Administration (UNRRA). Rudolf was doing
what he had learned in his youth. He was running a farm. And he was
preparing farmstead no. 18 in Kounov for the arrival of his family from

England.

However, the Czechoslovak coup
d'état took place in February 1948.
Czechoslovakia, which was originally
based on democratic principles, began
to be transformed and became part of
the Eastern Bloc. His wife and son could
no longer travel there. In 1948, the
marriage was dissolved. Only work was
left to Rudolf. After the deportation of
the German population, new settlers
and Volhynian Czechs arrived in the
half-derelict Kounov. They also had
to learn how to run a farm under the
new conditions. Rudolf used to visit
Frantiek Svacha, a respected hop
grower living in Milostin, to get advice.
Gradually, he became more and more
of an expert himself. Up until 1957,
Rudolf Tursner ran a private farm. He
met Marie Krippnerovd, a widow of

Company sergeant major Rudolf Tursner,
1945
Rotmistr Rudolf Tursner, 1945

Rudolf Tursner, chairman of the Jan Zizka
Unified Agricultural Cooperative in Kounov,
1975

Rudolf Tursner, pfedseda JZD J. Zizky v Kou-
nové, 1975

One part of the delegation of hop growers in the United States,
Rudolf Tursner on the right (a photo from the publication titled
“Green Gold”)
Cdst ¢eské chmelarské delegace v USA Rudolf Tursner vpravo (foto
zpublikace ,Zelené zlato”)
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vojenské sluzbé jako déleslouzici ¢etaf. Po zfizeni
Protektoratu Cechy a Morava v breznu 1939 byl
Rudolf Tursner zaclenén jako cetaf do vlddniho
vojska. Kdyz v zafi 1939 napadl Hitler Polsko
a Francie vyhlasila Némecku valku, rozhodl se
odejit do Francie a délat to, co se naucil. Bojovat.

S pétici mladik( naplanovali cestu pres Balkan ke
Stredozemnimu mofi, kde doufali, Ze se dostanou
na néjakou lod. Jejich cesta skoncila v madarské
véznici u Budapesti, kde si Rudolf odsedél tfi
mésice za nedovolené prekroceni hranic. Po
propusténi se za dramatickych okolnosti dostal
doJugoslavie a s vojenskym lodnim transportem
ptes Recko, Libyi a Alzir dorazil v dubnu 1940 do
Francie. Okamzité vstoupil do ¢eskoslovenského
vojska a jako vykonny rotmistr byl pfidélen
k 1. baterii 1. délostreleckého pluku. Podivné valky
ve Francii se ale nezlcastnil a spolu s ostatnimi
Cechoslovaky byl zachranén ¢eskoslovenskou
exilovou vlddou. Na lodi,Viceroy of India” preplul
do Anglie. Zacal slouzit u délostrelct a v srpnu
1941 byl vyslan do specidlniho kursu k vycviku
ke spInéni zvlastnich ukoll. Kursy, zvané STS
(Special Training Station), probihaly ve Skot-
sku a proslo jimi okolo pétiset Cechoslovaka.
Pravé zde se v nejriiznéjsich specializacich, od
pouzivani vybusnin az k seskoku padakem,
cvicili i vysadkafi vyslani do okupované vlasti
v ramci znamych operaci Silver A, Anthropoid
nebo Antimony. Rudolf Tursner se stal jednim
zinstruktord ZvIastni skupiny,D” a mél na starost
cvic¢eni v pouzivani zbrani. V cervenci 1942
obdrzel Rudolf povoleni k uzavfeni snatku se
sle¢nou Beryl Payne av bieznu 1943 se manzelim
narodil syn Milan Vaclav Tursner. Po probéhlém
vycviku byl Rudolf Tur$ner zafazen do operace
Iron, jejimz cilem byl atentat na protektoratniho
ministra skolstvi Emanuela Moravce. Na jafe 1944
byli Ucastnici operace prepraveni do severni
Italie, kde se cekalo na nasazeni. Operace Iron

byla po tfech mésicich cekani zrusena a vysadkafi se vratili do Anglie.
Do konce 2. svétové valky slouzil Rudolf TurSner v Londyné. Kdyz se
v listopadu 1945 vratil do osvobozené vlasti, zUstal armadé vérny
a byl zafazen do slozek Ministerstva narodni obrany jako $tabni
rotmistr. Jeho manzelka a syn zUstali v Anglii, ale pldnovali, Ze se do

Cech prestéhuji. PFi parasutistickém
vycviku v [été roku 1946 utrpél rotmistr
Turdner rozsahlé zranéni. Doslo ke
zlomeninam Zeber a obratll a byla
zasazena i micha. Po dlouhém léceni
byl v dubnu nasledujiciho roku uvolnén
z vojenské sluzby a na podzim jiz
hospodatil v rodné obci, Kounové, na
12 hektarech pfidélenych polnosti.
Manzelce se podafilo v ramci pomoci
OSN a programu UNRRA (United Na-
tions Relief and Rehabilitation Admi-
nistration) do Kounova dopravit tfi
koné, samovaza¢ na seno a dalsi ze-
médélské naradi. Rudolf délal, co se
naucil v mladi. Hospodairil a pfipravoval
usedlost ¢. p. 18 v Kounové na pfijezd
své rodiny z Anglie.

Ale ptigel tnor. A Ceskoslovensko, stat
plvodné postaveny nademokratickych
principech, se zacal ménit a stal se
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Kounov, hop harvest, September 2016
Kounov, sklizeri chmele, zdri 2016

a German doctor, who had been beaten to death in the detention
camp in Zatec in 1945 by members of the infamous Revolutionary
Guard. Marie helped out Rudolf. She also kept him in his place and far
away from the numerous problems in that period. In 1957, a unified
agricultural cooperative was established in Kounov and Rudolf joined.
He was elected accountant by the member meeting. Two years later,
after the untimely death of the cooperative’s first chairman Miroslav
Porcal, Rudolf Tur§ner was unanimously elected to be the new
chairman. Under his leadership, the cooperative was transformed
into a true enterprise. Whereas neighboring unified agricultural
cooperatives distributed profit to their members, the cooperative
in Kounov built, improved and invested. This was apparent in hop
growing as well. Modern accommodation facilities were available
and hop dryers were equipped with the latest technologies. Burners
manufactured by the German company“Heind|”were installed for the
very first time in our country. The cooperative built community facilities
as well. Rudolf Tursner was behind all of this. Finally, he could use all
his experience. He was consistent and had the necessary authority. He
was also an excellent speaker, able to capture and hold the attention
of his listeners. And he was also capable of motivating others to
unprecedented performance. In 1964, the International Hop Growers’
Convention awarded him the first-degree Order of the Hop (Chevalier).
He did not speak much about the time he had spentin England and of
his past as a trained paratrooper. He spoke about it only in the circle of
his closest friends, which included Frantisek Chvalovsky and Lubomir
Vent. From time to time, he met his former fellow fighters. But many of
them came to a tragic end and lived on the fringes of society.

Rudolf never missed the first flight of the year with the pilot of the
crop duster. He squeezed into his cockpit to show him the borders of
the cadastre and to advise him what he should be careful about. The
pilot undoubtedly knew it very well from the previous flights but he
always let Rudolf TurSner enjoy this role.

Time and location of the events:

July 1968, England

RudolfTursner is a member of the delegation of Czechoslovak hop growers
atthe International Hop Growers’ Congress in London. On the first evening,
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soucasti vychodniho bloku. Sem jiz manzelka se synem pfijet nemohla.
V roce 1948 bylo manzelstvi rozvedeno. Rudolfovi jiz zbyla jenom
ta prace. V Kounové, ktery byl po odsunu némeckého obyvatelstva
z poloviny vybydleny, se objevili novi osidlenci a Volyrsti Cesi. | oni se
museli ucit hospodafit v novych podminkéch. | jim musel nékdo fict,
jak na to. V Milostiné zil uznavany chmelaf Frantisek Svacha. K nému
jezdil Rudolf pro rady. Tak se postupné staval stéle vétsim a vétsim
odbornikem. Az do roku 1957 hospodafil Rudolf Tursner soukromé.
Seznamil se s Marii Krippnerovou, vdovou po némeckém lékafi,
ktery byl v roce 1945 v zateckém sbérném tabore ubit ¢leny neblaze
proslulych Revolu¢nich gard. Marie Rudolfovi pomahala. Zaroven ho
i usmérnovala a snazila se ho drzet dostate¢né daleko od problém,
kterymi tehdejsi doba kypéla. Kdyz bylo teprve v roce 1957 zaloZzeno
v Kounové JZD, Rudolf tam vstoupil. Na ¢lenské schizi byl zvolen
Ucetnim. Po dvou letech, po pfed¢asném umrti prvniho predsedy
Miroslava Porcala, byl novym pfedsedou druzstva jednomysiné
zvolen Rudolf Tur$ner. Za jeho vedeni se druzstvo proménilo ve
skute¢ny podnik. Zatimco okolni JZD rozdélovala vydélané penize
druzstevniklim, v Kounové se stavélo, zvelebovalo a investovalo. To
se projevilo i ve chmelafstvi. Byly zde moderné vybavené ubytovny
a susarny chmele byly vybavovany moderni technologii. Poprvé
u nas zde byly osazeny horaky némecké firmy Heindl. Druzstvo stavélo
i budovy obcanské vybavenosti. Za tim vsim byl Rudolf Tur$ner.
Konecné mohl uplatnit véechny nabyté zkusenosti. Navic byl disledny
a mél patfi¢nou autoritu. Byl velmi dobrym fe¢nikem. Dokazal
zaujmout a udrzet pozornost posluchacll. Také umél strhnout ostatni
k nebyvalym vykonlm. V roce 1964 byl Mezinarodnim sdruzenim
péstiteld chmele vyznamenan Chmelovym fadem 1. stupné (Chevalier).
O dobé stravené v Anglii a o své minulosti vycvi¢eného parasutisty
pfilis nehovofil, a kdyz, tak jen ve velmi Uzkém kruhu svych pratel
akamaradu, mezi které pocital Frantiska Chvalovského nebo Lubomira

potkal tragicky osud a zili na okraji spole¢nosti.

Co ale Rudolf nikdy nevynechal, byl kazdoro¢ni prvni let s pilotem
praskovaciho letadla. Vmackl se mu do kabiny a z vysky pilotovi
ukazoval, kam az sahd katastr a na co si dat pozor. Piloti to samozfejmé
vsechno dobfe znali z minula, ale vzdy ho nechali si to uzit.



he confides to the delegation’s hostess that he was in England during
World War I, left his wife and son behind there and has not heard from
them for 20 years. He mentions that his wife is from Stratford-upon-Avon.
The hostess has never heard such a story and decides to help him find
them. The next day, she calls the registry office in Stratford to inquire
their address. The lady who answers the phone introduces herself as Beryl
Tursner. On the very next day, Rudolf TurSner heads to Stratford.

At the address provided, a tallyoung man opens the door: “Welcome Dad!
| guess we haven't seen each other for a long time.”

In 1976, several cooperatives merged into a huge complex, which had
1,800 hectares of arable land. Such an important agricultural enterprise
could no longer be managed by a former paratrooper from England.
However, his experience with hop cultivation was needed, so he
continued working in the Jan Zizka United Agricultural Cooperative
as a hop grower. He was no longer its chairman but he was still an
energetic and consistent husbandman, who would not permit anyone
to treat hops irresponsibly and, for example, allow them to be dragged
on the road during transport to hop picking lines.

In 1981, he was forced to retire at the age of 68. He was already alone.
He became withdrawn. It was hard for him to accept that his experience
was no longer needed. And that he was no longer needed. He who
had sacrificed himself for his country and wanted to demonstrate his
virtues and strengths during peacetime - to others, and perhaps to
himself as well.

On Saturday, August 26, 1989, Rudolf Tursner died in his garden
under apple trees. He was 76 years old. The heart of a fighter stopped
beating.

The hop harvest was just beginning. Life went on and still goes on.
Written by Vladimir Vales of the Hop Museum in Zatec in September 2016,
with the assistance of Jan Tursner - grandnephew from Kounov, Oldfich

Pospisil from Kounov and Zdenék Rosa from Mutéjovice as well as with
the use of archival materials, documents and photographs.
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Cas a misto déje:

Cervenec 1968, Anglie

Rudolf Tursner je ¢lenem delegace ceskoslovenskych chmelari na
Mezindrodnim chmelaiském kongresu v Londyné. Hned prvni vecer se
svéril hostesce, kterd méla delegaci na starost, Ze byl za 2. svétové vdlky
vAnglii aZe zde nechal manzelku a syna, o kterych nemdjiz 20 let Zddnou
zprdvu. Ale vi, Ze manZelka pochdzela ze Stratfordu nad Avonem. Hosteska
takovy pribéh dosud neslysela a rozhodla se, Ze jipomuiZe najit. Hned druhy
den zavolala na matriku ve Stratfordu, aby vypdtrala néjakou adresu.
Ddma, kterd na druhé strané zvedla telefon, se predstavila jako Beryl
Tursner. Hned druhy den zamifil Rudolf Tursner do Stratfordu.

Na uvedené adrese otevrel dvere vysoky mlady muz:,,Vitdm té tdto, tak si
myslim, Ze jsme se dlouho nevidéli’

V roce 1976 doslo ke slucovéni druzstev a vznikl obrovsky komplex
s 1.800 ha orné pldy. Tak vyznamny zemédélsky podnik jiz nemohl
fidit byvaly parasutista z Anglie. Ale jeho chmelaiské zkusenosti
pottebovali, a tak Rudolf Turdner v JZD Jana Zizky délal chmelafe. Uz
sice nebyl predseda, ale pofad to byl energicky a dlisledny hospodar,
ktery nikdy nepfipustil, aby se ke chmelu nékdo choval nezodpovédné
a tahal ho napriklad po silnici pfi odvozu k ¢esackam.

Kdyz byl v roce 1981 poslan do dlichodu, bylo mu 68 let. Byl jiz sam.
Uzavrel se do sebe. TéZce nesl, ze jeho zkusenosti a ani jeho samotného
nikdo nepotiebuje. Jeho, ktery se obétoval pro svou vlast a ktery chtél
v dobé miru dokazat svému okoli, a mozna i sdm sobé, své kvality
a prednosti.

V sobotu 26. srpna 1989 zemfiel Rudolf TurSner na zahradé, pod svymi
jablonémi. Bylo mu 76 let. Srdce bojovnika prestalo bit.

Byl zacatek sklizné chmele. Zivot 3el a stéle jde dal.

S pouzitim archivnich materidlt, dokumentu a fotografii, s pomoci Jana
Tursnera, prasynovce z Kounova, Oldricha Pospisila zKounova a Zderika
Rosy z Mutéjovic, zpracoval Vladimir Vales ze Chmelarského muzea
v Zatci, zdFi 2016.

¥

Kounov, the village square where Rudolf Tursner’s house no. 18 used to be, September 2016

Kounov, ndves, vlevo stdval diim Rudolfa Tursnera ¢.p.18, zd#i 2016
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HOP GROWERS' DAY WAS MUDDY
BUT FILLED WITH SUNSHINE

CHMELARSKY DEN NA BLATE,
ALE SE SLUNCEMV ZADECH

Ing. Michal Kovarik (Hop Growers Union of the Czech Republic/Svaz péstitelii chmele Ceské republiky),
Ing. Michal Vokr<dl, CSc. (Agricultural Journalist/Zemédélsky novindr)

On August 11, 2016, the Hop Research Institute organized the HOP
GROWERS' DAY at its Research Farm in Steknik. This year’s event was
attended by 230 visitors — a record-high number.Those who attended
were hop growers, hop processors and hop traders, as well as suppliers
of machinery, fertilizers and hop protection products. The invitation
was also accepted by representatives of the Ministry of Agriculture
- the Secretary of State Ing. Jifi Bakalik and Ing. Pavel Seka¢, Deputy
Minister of Agriculture, who is in charge of the Section for Common
Agricultural Policy.

Ing. Josef Patzak, Ph.D., managing director of the Hop Research
Institute, welcomed participants in the courtyard of the Research
Farm.Ing. Jaroslav Pokorny, Ph.D, head of the Research Farm, provided
organizational information. Both speakers discussed this year’s hop
growing season at the farm.

Due to the weather of the previous months, none of the presenters
dared estimate the outcomes of this hop growing season, yields
per hectare and the content of alpha bitter acids, which is the most
monitored value. Ing. Lubo$ Hejda, chairman of the Czech Hop Growers
Union reminded attendees that one year ago the event was held in
a completely different mood. Every hop grower was praying for rain.
Their wish was fulfilled but rain came too late. This year, precipitation
was above average and there were few tropical days.
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Chmelafsky instituts.r. 0. uspofadal 11.srpna 2016 na svém U¢elovém
hospodaistvi ve Stekniku pro Sirokou chmelafskou verejnost
CHMELARSKY DEN. Akce se zG¢astnilo rekordnich 230 zdjemcd z fad
péstitell, zpracovatelll, obchodnikl chmelem a fada dodavatell
techniky, hnojiv a pfipravk{ na ochranu chmele. Pozvaniz Ministerstva
zemédélstvi pfijali také statni tajemnik Ing. Jifi Bakalik a naméstek pro
fizeni sekce Spolecné zemédélské politiky Ing. Pavel Sekac.

Na dvore ucelového hospodafstvi privital ucastniky jednatel
Chmelafského institutu s. r. 0. Ing. Josef Patzak, Ph.D. a organizacni
ndlezitosti doplnil vedouci hospodafstvi Ing. Jaroslav Pokorny, Ph.D.
Oba rovnéz v kratkosti hovofili o pribéhu sezény na jejich statku.

Vzhledem k priibéhu pocasi v poslednim mésici si nikdo z pfitomnych
vystoupivsich odbornikd neodvazil odhadnout, jaky bude zavér
chmelaiské sezony, hektarovy vynos ¢i obsah nejvice sledované
hodnoty, obsahu alfa hotkych kyselin. Jak pfipomnél Ing. Lubo3 Hejda,
predseda Svazu péstitelti chmele CR, pfed rokem byla na tomto misté
diametrélné jind nalada. Vsichni péstitelé chmele se tehdy modlili,
aby konecné zaprselo. Prani bylo sice vyslySeno, ale srazky pfisly
velice pozdé. Letos bylo naopak v letnich mésicich srézek nad priimér
a tropickych dni poskrovnu.




Ing. Pavel Sekac¢, Deputy Minister of Agriculture, emphasized that the
ministry is trying to meet its obligations arising out of the inclusion of
hops on the list of sensitive commodities, which is evidenced by the
fact that hop acreage is increasing rather than decreasing. The new
Rural Development Plan 2014-2020 also supports investments into
cutting-edge harvest technologies aimed at overcoming the lack of
human resources during the hop harvest.

Mgr. Zdenék Rosa, BA, chairman of CHMELARSTVI, cooperative Zatec,
informed attendees that hop acreage is growing on a global level as
well. In 2013, hop acreage was at its lowest. Since then, it has grown
by nine thousand hectares. The biggest increase has been recorded in
the United States. This year’s hop production was estimated at about
100,000 tons at the end of July.

Subsequently, participants took a walking tour of hop fields along
the road to Steknik on the so-called “Emperor’s Path” This activity
was monitored from the air by a drone supplied by the agricultural
laboratory “Zemédélska oblastni laboratof Maly a spol.”

During the tour, Ing. Josef Vostfel, CSc., provided commentaries on
hop vegetation. He placed emphasis on the fact that the Hop Research
Institute is both verifying products with a lower copper
content and looking for their substitutes, or possibly
for new sequences of fungicides to be used against
Pseudoperonospora humuli on hop leaves and hop
cones. The reason is persistent pressure from the EU.
Demonstration experiments presented new registered or
tested hop protection products. At the beginning of this
year, the Hop Research Institute invested in equipment
for monitoring pesticide residues in hop cones. This
investment, which amounted to millions of Czech crowns,
will meet the needs of buyers of Czech high-quality hops,
and thus strengthen the competitiveness of the Czech
hop trade.

The program of the HOP GROWERS' DAY was very rich,
including topics such as hop protection, demonstration
experiments, hop nutrition, auxiliary products, planting
stock etc. Optional lectures focused on low-trellis hop
production, organic hop growing as well as on a project
aimed at technologies for preserving substances in
hops that are valuable for beer brewing. Researchers
also spoke on the cultivation of new hop varieties, e.g.
Harmonie, Rubin, Agnus, Saaz Late and Kazbek.
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Ministerstvo zemédélstvi se snazi pInit za-
vazek vyplyvajici ze zafazeni chmele mezi
citlivé komodity. To zd@raznil Ing. Pavel
Sekd¢, naméstek ministra zemédélstvi.
Dikazem je podle jeho ndzoru skutec-
nost, Ze plocha chmele neklesd, naopak
nar(sta. V Programu rozvoje venkova
2014-2020 se podatilo do investi¢nich
podpor nové zafadit i Spickové moderni
sklizeci technologie, které maji elimino-
vat nedostatek pracovnich sil pfi sklizni
chmele.

Roste i plocha chmele ve svété, informoval
ptedseda CHMELARSTVI, druzstva Zatec
Mgr. Zdenék Rosa, BA. Od roku 2013, kdy
Nejvétsi narlst probihd na uzemi USA.
Letosni produkce se na konci ¢ervence
odhadovala na pfiblizné sto tisic tun.

Nasledovala pési prohlidka chmelnic

kolem silnice na Steknik po tzv.,Cisaiské
cesté’, monitorovand ze vzduchu dronem spolecnosti Zemédélska
oblastni laboratof Maly a spol.

Jak zdUraznil Ing. Josef Vostrel, CSc. pfi komentované prohlidce
porostd, institut ovéfuje pripravky s nizsim obsahem médi, nebo hleda
jejich ndhradu, pfipadné nové sledy fungicidl proti peronospore
chmelové nalistech i hldvkach chmele, a to zdivodu neustélého tlaku
EU. V demonstracnich pokusech byly péstitelim predstaveny nové
registrované nebo zkousené pfipravky k ochrané chmele. Chmelafsky
institut na poc¢atku roku investoval do pfistroje na zjistovani rezidui
pesticid(i za G¢elem jejich monitoringu v hldvkach chmele v hodnoté
nékolika miliond. Tato investice zvysuje konkurenceschopnost ¢eského
obchodu chmelem a vychézi tak vstfic odbératelim ¢eského kvalitniho
chmele.

Program letoiniho CHMELARSKEHO DNE byl velmi bohaty. Kromé
ochrany chmele a demonstra¢nich pokus(i nabidl vyzivarské pokusy,
pomocné pfipravky, informace k sadbé, fakultativni program zaméreny
na nizké konstrukce, ekologické péstovani chmele a informace
k technologickému projektu konzervace pivovarsky cennych latek.
Vyzkumni pracovnici se také blize vénovali péstovani novych odriid
jako Harmonie, Rubin, Agnus, Saaz Late, Kazbek a dalsi.
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ST. LAWRENCE CELEBRATIONS
LIVENED UP HOP GROWING
VILLAGES

SVATOVAVRINECKE VESELI
OZIVILO CHMELARSKE OBCE

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

Every hop grower knows that according to an old weather proverb it
is not recommended to do any work in hop fields on August the 10"
because it could interrupt the meritorious deeds of St. Lawrence, who
throws hops around in the hop fields to increase the hop growers’
yields. Hop growers gather on this day to celebrate St. Lawrence’s Day.
The celebrations vary from region to region.

In the largest hop growing region - the Zatec (Saaz) region - the
LUPOFYT company and the Agrochmel Knézeves cooperative
organized the 12 joint celebrations of the Zatec, Rakovnik and
Louny districts. The gathering was hosted by Ing. Zbynék Polivka
and his family at their farm in Knézeves. Several types and styles of
beer were available to the participants. The Hop Museum prepared
a competition for teams of the individual districts. This year’s winner
was the local team from the Rakovnik district. As in the previous year,
the celebrations were attended by visitors from abroad - a group
of hop growers from Tettnang, Germany, who were visiting the hop
growing area.

Hop growers in the Usték (Auscha) hop growing region were guests
of the agricultural enterprise “ZS Slatina pod Hazmburkem a.s.,
which grows hops on 27 hectares. The chairman Ing. Antonin Stech
provided hop growers with information on the scope of the company’s
farming activities. Ing. Lubo3 Hejda, chairman of the Hop Growers
Union, summarized this year’s situation in hop growing prior to the
harvest and touched on several issues that are currently being tackled
by the Union. The chairman of CHMELARSTVI, cooperative Zatec,
spoke on topics related to the cooperative as well as on the latest
developments around the world. Representatives of the Hop Research
Institute discussed another round of sample-taking for the purposes
of monitoring alpha bitter substances and its positive results. The last
part of the gathering was dedicated to discussions and entertainment.

St. Lawrence’s festivities in the Trsice (Tirschitz) hop growing region took
place at the same time as celebrations marking the 155" anniversary of
hop growing in the region.

Kazdy chmelaf vi, Ze na desaty srpen se dle pranostiky nedoporucuje
provéadét jakékoli prace ve chmelnici, aby nedoslo k preruseni bohulibé
¢innosti sv. Vavfince, ktery hazi ve chmelnici chmel lopatou pro vyssi
vynos péstitele. Péstitelé se na tento den schazeji, aby svatého Vavfince
oslavili. Jednotlivé chmelaiské regiony slavi podle svého.

V nejvétsi Zatecké chmelafské oblasti se pofadani spole¢ného
XIl. Vavfince Zatecka, Rakovnicka a Lounska ujaly LUPOFYT s.r.o.
a Druzstvo Agrochmel Knézeves. Setkéni hostil Ing. Zbynék Polivka
s rodinou na svém statku v KnéZevsi. Kromé nékolika druhl a typl
piv nechybéla soutéz mezi jednotlivymi okresy, kterou pfipravilo
Chmelaiské muzeum. V letosnim roce ziskali zpét prvenstvi domaci
zastupci okresu Rakovnik. Tak jako vloni, i letos byla na oslavéach
pfitomna navstéva ze zahranici. V tu dobu oblast navstivila skupina
péstiteld chmele z némeckého Tettnangu.

Péstitele Ustécké chmelaiské oblasti
hostila ZS Slatina pod Hazmburkem
a. s., ktera péstuje chmel na 27 ha.
Predseda spolec¢nosti Ing. Antonin
Stech péstitele seznamil s rozsahem
hospodafreni. Déle vystoupil predseda
Svazu péstiteld chmele Ing. Lubo$
Hejda, ktery shrnul pfedskliziovy
pohled na letosni ro¢nik a dotkl se
také nékolika témat, které svaz aktu-
alnétesi. O druzstevnich zalezitostech
a vyvoji ve svété hovofil prfedseda
CHMELARSTVI, druzstva Zatec. Sou-
¢asné byli Chmelafskym institutem
s.r.o. pfitomni informovani o dalsich
odbérech sledovani alfa horkych latek
a jejich pozitivnich vysledcich. Zavér
setkani patfil spole¢cnému posezeni
s diskusi a zabavé.

Oslavy Vavrince na Trsicku byly spojeny
soslavami 155. vyroci zaloZeni oblasti.



155®" ANNIVERSARY
OF THE TRSICE (TIRSCHITZ)
HOP GROWING REGION
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155.VYROCI TRSICKE
CHMELARSKE OBLASTI

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

The tradition of growing hops in the Trice region started 155 years
ago. Since then, Moravian hop growing has gone through many
successful as well as critical periods. The first reference to hop growing
in Moravia dates back to 1263 and is related to the surroundings of
Kel¢ and Choryné in the Vsetin district. However, the foundations of
modern Moravian hop growing were laid later by a progressive farmer,
Hynek Floryk, who established the first hop field in Trsice. Prof. Lambl
supported his plan and provided hop rhizoms. The first hop plants
were planted in the spring of 1861. The following year’s harvest was
sold to the local brewmaster Kubelka. Within five years, almost every
farmer in Trsice had his own hop field. Hop fields continued to spread
to additional villages, e.g. to Kokory and Pfaslavice. In 1890, hops were
grown in as many as 69 villages on a total of 400 hectares. In 1883,
hop growers established the Hop Growers Association for Trsice and its
surroundings. During the Great Depression of the 1930s, hop growing
in Moravia almost vanished. Only 22 hectares of hop fields were left.
Subsequently, Moravian hop growing was hit by World War Il. In the
1950s, hop acreage started going up again and reached 1,134 hectares
by 1990. In that period, yields were about 1.2 tons per hectare. In the
1990s, hop acreage decreased considerably. Today, hops are grown on
574 hectares with yields amounting to 1.5 tons per hectare.

Hop growers in the Triice region commemorated this long history.
Celebrations marking the 155" anniversary were held on the premises
of the hop growing company “AGROSPOL s.r.o. Velka Bystfice” together
with St. Lawrence’s festivities. Ing. Ivo Klapal, who spoke at the
beginning of the event, analyzed the weather of the previous months,
which saw many rainy days. Discussions also included topics related
to hop protection. Subsequently, participants took a tour of hop
vegetation with commentaries. The entire afternoon was dedicated
to entertainment, discussions and cimbalom music. And, naturally,
there was plenty of excellent beer.

Péstovani chmele na TrSicku ma jiz 155-ti letou tradici. BEhem této
doby se vysttidala fada Uspésnych, ale i krizovych obdobi. Prvni zminka
o chmelu na Moravé pochdzi z roku 1263 z okoli Kel¢e a Choryné na
Vsetinsku. Za novodobé moravské chmelafstvi je vsak povazovan vznik
prvni chmelnice v Tricich pokrokovym rolnikem Hynkem Florykem
z Tric. Zdmér podpofil také prof. Lambl, ktery obstaral sad. Na jafe
roku 1861 byla sadba vysdzena. Nasledujici rok vypéstovany chmel
zakoupil mistni sldadek pan Kubelka. BEhem péti let mél chmelnici
témér kazdy rolnik v Trsicich. Plochy se déle rozsifovaly, napfiklad do
obce Kokory nebo Pfaslavice. V roce 1890 byl chmel jiz v 69 obcich na
vymére 400 ha. V roce 1883 péstitelé zalozili Chmelafsky spolek pro
Trsice a okoli. Tricatd léta diky krizi témér vymazala péstovani chmele
na Moravé a zUstalo zde jen 22 ha a pfes mirny narGst byla dalsi
ranou druhd svétovd vélka. Od padesatych let plocha rostla, a to pfes
563 havroce 1976 azna 1.134 havroce 1990.V tomto obdobi uz vynos
dosahoval urovné pfiblizné 1,2 t/ha. V soucasné dobé, po citelném
poklesu hlavné z devadesatych let, dosahuje plocha 574 ha a vynos
se pohybuje v prdméru 1,5 t/ha.

Celou tuto historii si pfipomnéli soucasni péstitelé chmele na Tricku.
Oslavy 155. vyrodia soucasné i svatého Vaviince probéhly v prostorach
chmelafské spole¢nosti AGROSPOL s.r.o. Velkd Bystfice. V vodu
Ing. Ivo Klapal vyhodnotil priibéh pocasi v predeslych mésicich,
které bylo destivé. Diskuse se nesla také v tématu ochrany chmele.
Nasledovala komentovana prehlidka porostd. Celé odpoledne pak
bylo vénovéno zabavé, diskusi a také cimbalové muzice. Samoziejmé
nechybélo kvalitni pivo.
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BEERTASTING AT THE 2016
HARVEST FESTIVAL IN ZATEC

DEGUSTACE PIV
PRI ZATECKE DOCESNE 2016

Ing. Vladimir Nesvadba, Ph.D. (Hop Research Institute, Zatec/Chmelarsky institut s.r.o, Zatec)

This year’s beer tasting event
took place at the Hop Research
Institute in Zatec on September 1
and 2. The composition of the jury
was unique. Beer samples were
evaluated not only by professional
panelists but also by laymen. It is
very important for breweries.

During the two-day event, a total
of 139 beer samples from 25 re-
gistered breweries were evaluated
in twelve categories. As many as
229 beer panelists participated in
the evaluation.

The winning breweries not only
received a plaque at the end of

g |

Ve dnech 1.a 2. zéfi probéhl ve
Chmelafském institutu s.r.o.,
Zatec dal3i ro¢nik degustace
jedine¢né ve slozeni degustuji-
cich.Vzorky hodnoti jak odbor-
nici, tak predevsim laici, coz je
pro pivovary velmi dllezité.

Celkem se béhem dvou dni ve
dvanacti kategoriich hodnotilo
139 vzorkl piv pochazejicich
z 25 pfihlasenych pivovart. Na
hodnoceni se podilelo celkem
229 degustuijicich.

Vitézné pivovary byly ocenény
nejen plaketou na konci degus-
tace, ale také diplomy, které

the beer tasting event, but were also awarded diplomas during the byly udé&lovéany béhem slavnostniho zahajeni 59. roéniku Zatecké
opening ceremony of the 59" Harvest Festival in Zatec on a stage at Docesné na podiu na ndmésti Svobody.

Nameésti Svobody.
> A

/




Category/Kategorie

LAGERS 10 PLATO

SVETLE VYCEPNI PIVO

LAGERS 11 PLATO

SVETLY LEZAK 11°

PREMIUM LAGERS

SVETLY LEZAK PREMIUM

DARK LAGERS 10 PLATO

TMAVE VYCEPNI PIVO

DARK LAGERS

TMAVY LEZAK

SEMI-DARK BEERS

POLOTMAVE PIVO

SPECIAL LAGERS

SPECIALNI PIVO SVETLE

SPECIAL DARK BEERS

SPECIALNI PIVO TMAVE

SPECIAL SEMI-DARK BEERS

SPECIALN/ PIVO POLOTMAVE

NON-ALCOHOLIC BEERS

NEALKO PIVO

WHEAT BEERS

PSENICNE PIVO

TOP FERMENTED BEERS - ALE'S

SVRCHNE KVASENE SPECIALNI

PIVOTYPU ALE

Position/
Poradi

Brewery/Pivovar

Pivovar Jihlava, a.s.

Pivovar HOLBA, a.s.

Pivovar Svijany a.s.

Rodinny pivovar Bernard a.s.
Pivovar Svijany a.s.

Zatecky pivovar, spol. s r.o.
Suntory Beer Limited

Pivovar Rychtar, a.s.

Tradi¢ni pivovar v Rakovniku, a.s.

Heineken Ceska republika, a.s./
Pivovar Krusovice

Méstansky pivovar v Poli¢ce, a.s.
Tradi¢ni pivovar v Rakovniku, a.s.
Pivovar Protivin, a.s.

Suntory Beer Limited
Rodinny pivovar Bernard a.s.

Suntory Beer Limited

Tradi¢ni pivovar v Rakovniku, a.s.

DUDAK - Mé&stansky pivovar Strakonice, a.s.

Heineken Ceska republika, a.s./
Pivovar Velké Bfezno

Pivovar Svijany a.s.

Méstansky pivovar Havlickv Brod, a.s.
Pivovar Svijany a.s.

Suntory Beer Limited

Zatecky pivovar, spol. s r.o.

Primator a.s.

Pivovar Nymburk spol. s r.o.

Pivovar Vysoky Chlumec, a.s.

Pivovar Protivin, a.s.

Heineken Ceska republika, a.s./
Pivovar Starobrno

Primator a.s.
Primator a.s.

Heineken Ceska republika, a.s./
Pivovar Krusovice

Pivovar Cerna Hora, a.s.
Pivovar Vysoky Chlumec, a.s.
Primator a.s.

Pivovar Vysoky Chlumec, a.s.
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Beer brand/Pivo

Jezek Senkovni 10

Holba Serak

Svijanska desitka 10%

Bernard Kvasnicovy lezék 11

Svijansky maz 11%

Zatec Premium

The PREMIUM MALT’S MASTER’'S DREAM
Rychtai Premium

Bakaldr za studena chmeleny
Krugovice Cerné

10° Hradebni

Bakalar tmavé vycepni
Lobkowicz Premium Cerny
SUNTORY BLACK 2016 Edition

Bernard Cerny lezdk 12 (Tmavy lezak
s pfisadou jemnych kvasnic (12%))

The PREMIUM MALT’S Houjun Blend
Bakaldr rezané vycepni
Klostermann

Brezriak 14

Baron 15%

Rebel svatecni Special

Svijanska knézna 13%

The PREMIUM MALT’S BLACK
Zatec Dark

Primator Polotmavy 13%
Postfizinské pivo — Nézny Barbar
Démon

Lobkowicz Premium Nealkoholicky
Zlatopramen NA

Primator Nealko

Primator Weizenbier
Krusovice Psenicné

VELEN
Lobkowicz Premium Ale
Primator India Pale Ale

Flying Cloud IPA
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HOP MUSEUM PREPARED
A NEW ATTRACTION
FOR CHILDREN

CHMELARSKE MUZEUM
PRIPRAVILO NOVINKU
PRO DETSKE NAVSTEVNIKY

Nada Zurkovd, Viadimir Vale$ (Hop Museum Zatec/Chmelat'ské muzeum Zatec)

The Hop Museum in Zatec keeps even the youngest visitors in mind.
Its mascot, the Hop Elf, prepared an interesting and entertaining path
for children, which leads through the entire museum exposition. On
Children’s Day (June 1, 2016), they could try it out for the first time.

The Hop Elf’s Path is intended for children aged 6 to 12. However,
younger children can manage the tasks as well if they are assisted by
their parents or older siblings. The path was designed for everyone
who likes to play.

The objective of the Hop Elf's Path is to give children an idea of the
museum, hop growing and hop processing in a playful form. Visitors
with an entrance ticket receive a game card at the reception desk.
On the path through the Hop
Museum they complete five
tasks. Solutions to the tasks
are written down on the game
card. After completing the last
task at the reception desk and
figuring out the meanings of
treasure hunt clues, children
obtain a special password to
open a treasure chest. Then,
they can choose their well-
deserved reward. For handling
all of the tasks, they also receive
adiploma from the Hop Elfand
the title “Friend of Hop Elves".

The project was implemented
by a team of employees of the
Hop Museum and of the ADVEX and DAMM agencies, led by graphic
designer Jaroslav Wagner. Visitors with children can now come and
see the results of their work during the Hop Museum'’s opening hours.
They will definitely have a lot of fun with the Hop EIf.

The Hop Museum in Zatec is owned and operated by CHMELARSTVI,
cooperative Zatec. For more information on the operation of the
museum, please visit www.chmelarskemuzeum.cz.

T
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Chmelafské muzeum v Zatci mysli i na své nejmensi navitévniky.
Jeho maskotem je chmelovy skfitek Hop. Ten pro déti pfipravil novou
zajimavou a zdbavnou cestu, kterd prochazi celou expozici muzea.
Poprvé si ji déti mohly vyzkouset na svij svétek (1. 6. 2016).

Cesta chmelového skfitka Hopa je urcena pro déti od 6 do 12 let, ale
i mladsi déti ukoly také zvlddnou s pomoci rodict ¢i starsich sourozenc(i.
Je ur€ena pro viechny, co si radi hraji.

Cilem Cesty chmelového skfitka Hopa je pfiblizit muzeum a samo téma
péstovani a vyuziti chmele hravou formou i mensim ndvstévniklim.
Po zakoupeni vstupenky v recepci obdrzi zdjemce hraci kartu a s ni
vyrazi na prohlidku muzea. V prbéhu cesty Chmelafskym muzeem
na néj ceka pét ukold. Vyredeni kazdého ukolu zaznamend détsky
ndvstévnik do hraci karty. Nakonec, po vyteseni posledniho ukolu
v recepci muzea a spravného doplnéni viech indicii, ziskd specidlni
heslo k otevfeni truhly s pokladem
a vybere si zaslouZzenou odménu. Na-
vic za zvladnuti vSech Ukold dostane
od chmelového skiitka Hopa diplom
a pravo stat se pritelem chmelovych
skritka.

Na celém projektu se podileli pra-
covnici muzea a agentury ADVEX
a DAMM pod grafickym vedenim Jaro-
slava Wagnera. Jak se jim to povedlo,
se navstévnici s détmi mohou ptijit
presvédcit v oteviraci dobé Chme-
lafského muzea a uzit si tak se skfit-
kem Hopem na jeho cesté spoustu
zabavy.

Chmelafské muzeum v Zatci vlastni
a provozuje CHMELARSTVI, druzstvo
Zatec. Vice informaci o provozu muzea
na www.chmelarskemuzeum.cz.
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| HOPMAN

Ing. Jan Podsednik Jr./ml. (Bohemia Hop a.s)

This year’s “Zatec Half-Marathon” and “Zatec 10K Run” took place on
April 17,2016, as part of the Hopman series.

The event was supported by Bohemia Hop a.s. Representatives
of Bohemia Hop and CHMELARSTVI, cooperative Zatec, actively
participated in the contest as well. A fantastic atmosphere and good
weather helped runners achieve outstanding performances with
personal records.

In addition to the half-marathon and ten-kilometer run, the 2016
HOPMAN contest includes a duathlon in May, a triathlon in July, an

aquathlon in October and an Advent run.

For additional information, visit www.hopmantriatlon.cz

HOPMAN 2016

-

damm FpYi

Dne 17. 4. 2016 probéhl dal3i ro¢nik zdvodu Zatecky plilmaraton
a Zatecka desitka v rdmci seridlu Hopman.

Bohemia Hop a.s. podpofila tuto akci, které se aktivné ucastnili
i zstupci Bohemia Hop a CHMELARSTVI, druZstva Zatec. Fantasticka
atmosféra a dobré pocasi umoznily zavodniklim predvést skvélé
vykony podporené osobnimi rekordy.

Zavody HOPMAN v roce 2016 zahrnuji vedle pdlmaratonu a zdvodu
na 10 km také duatlon (kvéten), triatlon (¢ervenec), aquatlon (fijen)

a adventni béh.

Vice informaci na www.hopmantriatlon.cz

@&

(M7 Masto Zatee
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CZECH HOP VARIETIES
AND THEIR BREWERY USE

CESKE ODRUDY CHMELE
A JEJICH PIVOVARSKE VYUZITi

(Hop Research Institute, Zatec/Chmelai'sky institut s.r.o., Zatec)

Saaz (1952)

Fine aroma hops. Hop yield potential is 0.8-1.5 t/ha. Alpha-
bitter acids content is 2.5-4.5 % w. and beta-bitter acids
content is 4.0-6.0 % w.

BREWERY USE:

Hop aroma is authentic, mild and hoppy. Its typical
characteristic is a farnesene content of 14-20 % rel. Saaz
is considered the standard of brewing quality and is used
in the form of pressed hop cones or pellets for the third or
second batch of hops.

Saaz Late (2010)

Fine aroma hops. Hop yield potential is 1.8-2.6 t/ha. Alpha-
bitter acids content is 3.5-6.0 % w. and beta-bitter acids
content is 4.0-6.5 % w.

BREWERY USE:

Hop aroma is authentic, mild and hoppy. Its typical feature
is afarnesene content of 15-20 % w. It is recommended for
the third and second batch of hops in the form of pressed
hop cones or pellets.

Sladek (1994)
Aroma hops. Hop yield potential is 1.8-2.5 t/ha. Alpha-bitter
acids content is 4.5-8.0 % w. and beta-bitter acids content
is 4.0-7.0 % w.

BREWERY USE:

Hop aroma is mild and hoppy. Itis a late variety. In breweries,
it is mainly used for the second batch of hops in the form
of granules. Slddek is used in many Czech and foreign
breweries. It is intended to be used for the second batch of
hops in the form of pellets.

Saaz / Zatecky polorany ¢ervenak (1952)
Fruity

/54%3?&3_

Saaz Late / Saaz Late (2010)

Fruity
ovocna

Zatecky polorany ¢ervenak (1952)

Jemny aromaticky chmel. Vynos chmele je 0,8-1,5 t.ha™.
Obsah alfa horkych kyselin je 2,5-4,5 % hm. a obsah beta
horkych kyselin je 4,0-6,0 % hm.

PIVOVARSKE VYUZIT:

Chmelové aroma je pravé, jemné chmelové. Typickym
znakem je podil farnesenu 14-20 % rel. Zatecky polorany
Cervendk je povazovan za standard pivovarské kvality a je
pouzivam ve formé lisovanych hlavek nebo pelet pro treti
i druhé chmeleni.

Saaz Late (2010)

Jemny aromaticky chmel. Vynos chmele je 1,8-2,6 t.ha™.
Obsah alfa horkych kyselin je 3,5-6,0 % hm. a obsah beta
horkych kyselin je 4,0-6,5 % hm.

PIVOVARSKE VYUZITI:

Chmelové aroma je pravé, jemné chmelové. Typickym
znakem je podil farnesenu 15-20 % hm. Z pivovarského
hlediska je doporucovana pro treti i druhé chmeleni ve
formé lisovanych hlavek nebo pelet.

Sladek (1994)

Aromaticky chmel. Vynos chmele je 1,8-2,5 t.ha™. Obsah
alfa horkych kyselin je 4,5-8,0 % hm. a obsah beta horkych
kyselin je 4,0-7,0 % hm.

PIVOVARSKE VYUZITI:

Chmelové aroma je jemné, chmelové. Jedna se o pozdni
odrldu. V pivovarech se pouziva predevsim pro druhé
chmele ve formé granuli. Sladek je pouzivany v fadé ceskych
i zahrani¢nich pivovarech. Je urcen pro druhé chmeleni ve
formé pelet.

Sladek / Sladek (1994)

Fruity
ovocna
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Kazbek (2008) Kazbek (2008)

Aroma hops. Hop yield potential is 2.1-3.0 t/ha. Alpha-bitter
acids content is 5.0-8.0 % w. and beta-bitter acids content
is 4.0-6.0 % w.

BREWERY USE:

Hop aroma is specific, spicy and citric. It has the highest yield
of all Czech varieties. In is recommended for the second
batch of hops in the form of pellets. It is awakening interest
in the production of special beers.
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Aromaticky chmel. Vynos chmele je 2,1-3,0 t.ha™'. Obsah
alfa horkych kyselin je 5,0-8,0 % hm. a obsah beta horkych
kyselin je 4,0-6,0 % hm.

PIVOVARSKE VYUZITI:

Chmelové aroma je specifické, kofenité — citronové. Nej-
vynosnéjsi ¢eska odrlda. Z pivovarského hlediska je do-
porucovana pro druhé chmeleni ve formé pelet.V souc¢asné
dobé je zdjem pro vyrobu specialnich piv.



Bohemie (2010)

Aroma hops. Hop yield potential is 2.0-2.7 t/ha. Alpha-bitter
acids content is 5.0 - 8.0 % w. and beta-bitter acids content
is 6.0-9.0 % w.

BREWERY USE:
Hop aroma is slightly spicy and hoppy. It is recommended
for the second batch of hops in the form of pellets.

Harmonie (2004)

Aroma hops. Hop yield potential is 1.8-2.4 t/ha. Alpha-bitter
acids content is 5.0-8.0 % w. and beta-bitter acids content
is 5.0-8.0 % w.

BREWERY USE:

Hop aroma is spicy. Its typical feature is a balance between
alpha and beta acids. It is beginning to find use in Czech
breweries for the second batch of hops in the form of pellets.

Kazbek / Kazbek (2008)

Fruity
ovocna
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Bor (1994)

Dual-purpose hops. Hop yield potential is 1.7-2.3 t/ha.
Alpha-bitter acids content is 6.0-9.0 % w. and beta-bitter
acids content is 3.0-5.5 % w.

BREWERY USE:

Hop aroma is pleasant and hoppy. Currently, it is replaced
by the Premiant variety. It is used for the second batch of
hops in the form of pellets.

Premiant (1996)

Aroma or dual-purpose hops. Hop yield potential is
1.8-2.5 t/ha. Alpha-bitter acids content is 7.0-10.0 % w. and
beta-bitter acids content is 3.5-5.5 % w.

BREWERY USE:

Hop aroma is pleasant and hoppy. It has high performance
stability. Premiant is used in many Czech and foreign breweries.
Itisintended for the second batch of hopsin the form of pellets.

Bor /Bor (1994)
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Harmonie

Bohemie / Bohemie (2010)
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Bohemie (2010)

Aromaticky chmel. Vynos chmele je 2,0-2,7 t.ha™. Obsah
alfa horkych kyselin je 5,0-8,0 % hm. a obsah beta horkych
kyselin je 6,0-9,0 % hm.

PIVOVARSKE VYUZITI:
Chmelové aroma je slabé kofenité, chmelové. Z pivovarského
hlediska je doporucovana pro druhé chmelenive formé pelet.

Harmonie (2004)

Aromaticky chmel. Vynos chmele je 1,8-2,4 t.ha™. Obsah
alfa horkych kyselin je 5,0-8,0 % hm. a obsah beta horkych
kyselin je 5,0-8,0 % hm.

PIVOVARSKE VYUZITI:

Chmelové aroma je kofenité. Typickym znakem je vyrovnany
pomér alfa a beta kyselin. Za¢iné se uplatriovat v ¢eskych
pivovarech, pro druhé chmeleni ve formé pelet.

Harmonie / Harmonie (2004)

Fruity
ovocna
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Bor (1994)

Chmel skupiny,dual purpose”Vynos chmele je 1,7-2,3 t.ha™.
Obsah alfa hotkych kyselin je 6,0-9,0 % hm. a obsah beta
horkych kyselin je 3,0-5,5 %hm.

PIVOVARSKE VYUZITI:

Chmelové aroma je pfijemné, chmelové. V soucasné dobé
byla nahrazena odriidou Premiant. Je vyuziti ve ve druhém
chmeleni ve formé pelet

Premiant (1996)

Chmel skupiny,dual purpose”.Vynos chmeleje 1,8-2,5t.ha™.
Obsabh alfa hotkych kyselin je 7,0-10,0 % hm. a obsah beta
horkych kyselin je 3,5-5,5 % hm.

PIVOVARSKE VYUZITI:

Chmelové aroma je pfijemné, chmelové. Vysoka stabilita
vykonnosti. Premiant je pouzivany v fadé ¢eskych i zahranicnich
pivovarech. Je urcen pro druhé chmeleni ve formé pelet.

Premiant / Premiant (1996)

Fruity
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Rubin (2007)
Bitter hops. Hop yield potential is 1.8-2.5 t/ha. Alphabitter
acids content is 9.0-12.0 % w. and beta-bitter acids content
is 3.5-5.0 % w.

BREWERY USE:

Hop aroma is very spicy. It has good growing properties. It
is beginning to find use in Czech breweries for the second
batch of hops in the form of pellets.

Agnus (2001)
Bitter hops. Hop yield potential is 1.8-2.2 t/ha. Alpha-
bitter acids content is 9.0-12.0 % w. and beta-bitter acids
content is 4.0-6.5 % w. High content of xanthohumol
0.70-1.10 % w.

BREWERY USE:

Hop aroma is hoppy and very spicy.This variety is used in the
form of pellets and both types of extract (C0, and alcohol),
mainly for the first batch of hops. It can also be used for the
second batch of hops.

Vital (2008)

Bitter hops. Hop yield potential is 1.7-2.0 t/ha. Alpha-bitter
acids contentis 12.0-16.0 % w. and beta-bitter acids content
is 6.0-10.0 % w.

BREWERY USE:

Hop aroma is spicy and hoppy. It has a high content of
desmethylxanthohumol (0.25-0.40 % w). It is beginning to
find use in Czech breweries for the first batch of hopsin the
form of pellets or CO, extract.

Rubin / Rubin (2007)
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Agnus / Agnus (2001)

Fruity
ovocna

Citrusy
citrusova

Rubin (2007)

Horky chmel. Vynos chmele je 1,8-2,5 t.ha”. Obsah alfa
hotkych kyselin je 9,0-12,0 % hm. a obsah beta horkych
kyselin je 3,5-5,0 % hm.

PIVOVARSKE VYUZITI:

Chmelové aroma je az hrubé kofenité. Dobré rdstové
vlastnosti. Zacina se uplatfiovat v ¢eskych pivovarech, pro
druhé chmeleni ve formé pelet.

Agnus (2001)

Horky chmel. Vynos chmele je 1,8-2,2 t.ha™. Obsah alfa
hotkych kyselin je 9,0-12,0 % hm. a obsah beta horkych
kyselin je 4,0-6,5 % hm. Vysoky obsah xanthohumolu
0,70-1,10 % hm.

PIVOVARSKE VYUZITI:

Chmelové aroma je chmelové, silné kofenité. Odrida,
ktera se uplatfiuje ve formé pelet i obou typ( extraktu (CO,
i alkoholovy), pfedevsim pro prvni, ale je mozné vyuzivat i
pro druhé chmeleni

Vital (2008)

Horky chmel. Vynos chmele je 1,7-2,0 t.ha"'. Obsah alfa
horkych kyselin je 12,0-16,0 % hm. a obsah beta horkych
kyselin je 6,0-10,0 % hm.

PIVOVARSKE VYUZITI:

Chmelové aroma je korenité, chmelové. Vysoky obsah
desmethylxanthohumolu, ktery je 0,25-0,40 % hm. Za¢ina
se uplatnovat v ¢eskych pivovarech, pro prvni chmelenive
formé pelet nebo CO,-extraktu.

Vital / Vital (2008)
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CONTACT LIST FOR CZECH HOPS
members of the Association of hop merchants
and hop processors of the Czech Republic

BOHEMIA HOP, a. s.

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

EMIL BURES HOPSERVIS s. r. o.
Holede¢ 14, 438 01 Zatec - Czech Republic
Tel.: +420 415 722 515
www.hopservis.cz

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

g

GrowersiUnion
Mostecké) 25

-

Fthe C-E‘éch Rep

580,438 19 Zatec - Cze h Republi
Tel.: +420415 733 401 -3
www.czhops.cz =

www.zateckych_melae'u

TOP HOP spol.sr. o.
Jilska 2, 110 00 Praha 1 - Czech Republic
Tel.;: +420 224 218 624 - Fax: +420 224 218 630

www.hop.cz

ZATEC HOP COMPANY, a. s.
U koleji 8/317, 161 00 Praha 6 - Czech Republic
Tel.;: +420 220 561 474 - Fax: + 420 220 562 124

www.zhc.cz

OTHER HOP' MERCHANTS

ARIX a.s.

Chomutovska 3137, 438 19 Zatec - Czech Republic
‘Tel.: +420 415 212 920 « Fax: +420 415 212 917,

- www.arixhop.cz

Hop Research Institute, Co., Ltd., Zatec
Kadanské 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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