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INTRODUCTORY SPEECH BY THE MINISTER

Dear friends of the Czech hop industry,

When someone says hops, everyone imagines beer. When someone
says the Czech Republic, many people think of Prague, Cesky Krumlov,
Karlovy Vary and, last but not least, beer, with its typical bitterness
lent to it by aromatic hops — Zatec semi-early red hops. This variety
belongs to the best in the world and bears the Protected Designation
of Origin certificate.

This year, hops were cultivated on an area of 4 366 hectares by 118
enterprises. More than 87% of the total area was set aside for these
gently aromatic Czech hops.The Czech Republic is the largest grower
of the highest quality gently aromatic hops in the world, with about
80% of production being exported to various countries. After three
years of surplus global production, hop growers are experiencing
an inauspicious year. Unfavourable climatic conditions have affected
the vines. The extreme February frost and the draught that prevailed
during the most important period for yield generation have likely
made this year one of the worst years in a very long time.

For the sake of tradition, preservation of the character of the
landscape, and production of a high-quality commodity characteristic
for its high added value and contribution to employment in the regions
in question, it is necessary to continue supporting hop cultivation
in our country. The Ministry of Agriculture is aware of this and will,
therefore, continue to endeavour to support this traditional Czech
product. It is for this reason that hops are classified as a sensitive
commodity of Czech agriculture. In the last year, support was aimed
at planting new plants and building irrigation systems.

The Czech hop industry has been a tradition for hundreds of years.
It has undergone difficult historical moments and development. All
eminent monarchs have always protected Czech hops to the extent
possible for their time. Therefore, it is also our task to protect this
legacy handed down by our ancestors and to contribute to preserving
and improving this agricultural sector.

kdyz se Fekne chmel, kazdy si jisté vybavi pivo. Kdyz se rekne
Ceska republika v zahraniéi, jisté si mnozi vybavi Prahu, Cesky
Krumlov, Karlovy Vary a v neposledni adé také pivo s typickou
nahorklou chuti, kterou mu dodava jemny aromaticky chmel —
Zatecky polorany &erveiiak. Tato odriida patii k nejkvalitn&jsim
na svété a ma certifikat Chranéné oznaceni plivodu.

V leto$nim roce se péstoval chmel na plose 4 366 hektart
ve 118 podnicich. Vice nez 87 % celkové plochy patfi pravé jemné
aromatickému &eskému chmelu. Ceskd republika je nejvétsim
péstitelem nejkvalitn&jSiho jemné aromatického chmele na svété,
asi 80% jeho produkce vyvazime do ridznych zemi. Po tiech
letech celosvétové vysoké nadprodukce zaZivaji v letoSnim
roce péstitelé chmele nepfiznivy rok. Na viné jsou nepfFiznivé
klimatické podminky. Unorové extrémné vysoké mrazy a sucho,
zaradi s nejvétsi pravdépodobnosti letosni ro¢nik z dlouhodobého
hlediska k podpriimérnym.

Z dlvodu tradice, zachovani razu krajiny, produkce kvalitni
komodity, ktera je charakteristicka vysokou pridanou hodnotou
a zaméstnanosti v dotlenych krajich, je nutné na nasem Gzemi
péstovani chmele nadéale podporovat. Ministerstvo zemé&délstvi to
vi, a proto bude i nadale usilovat o podporu tohoto tradi¢niho
ceského produktu. Pravé proto je chmel zarazen mezi citlivé
komodity ceského zemédélstvi. V uplynulém roce byla podpora
zamérena zejména na vysazovani novych rostlin a na vystavbu
zavlahovych detaild.

Tradice Ceského chmelaistvi je dlouha stovky let. Ceské
chmelarstvi proslo nelehkymi historickymi momenty a vyvojem.
VSichni predni panovnici vidy chranili ¢esky chmel, jak jim to
jejich doba dovolovala. A proto je i nasim Ukolem toto dédictvi
naSich predkd chranit a prispét k zachovani
a stalému zlepSovani tohoto zemédélského
odvétvi.

Petr Bendl

Minister of Agriculture

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

A year has passed and we present to you another international issue
of the Czech Hops magazine. Our magazine maps the previous year’s
events in the hop growing business. Every year, together with the
authors of the individual articles, | manage to put together interesting
and informative contents. It is indeed unnecessary to dedicate the
introduction to the importance and tradition of Czech hops since the
authors have depicted them in their articles to a great extent.

The quality and exports of Czech hops are discussed in the
introductory texts. Numerous interesting events took place

this year as well. One of them was a hop exposition at the
stand of the Usti region during the Summer Olympic
Games in London. We wished to introduce to you the
patron of the Saaz region — Hop Defense Zatec —and
the spring Hop Festival, which it organizes. This
year’s magazine also provides details of the previous
brewing year. The related articles were written by
representatives of the Czech Beer and Malt
Association and the Czech-Moravian Union of
Microbreweries. With only slight exaggeration, we
could say that the reader will not miss a single pint of
beer. The article written by K. Krofta and J. Patzak on new
methods of establishing the authenticity of hop varieties is
certainly worth mentioning as well. It is a well-known fact that
expensive, superior goods tend to be the subject of counterfeiting.
Recent cases made us think and develop an appropriate and unique
method for suppressing these unfair activities. Among the important
events this year is the harvest of the first certified organic hops. The
authors J. Vostrel, J. Jezek, K. Krofta and |. Klapal of the Hop Research
Institute in Zatec have been specializing in this area for many years.
Hop breeder VI. Nesvadba will share information on the brewery use
of Czech hop varieties, as well as varieties that are promising for
unconventional beers and are referred to as “flavour hops*“. Z. Tempir,
a historian of hop growing, will present the topic of Czech hops and
arts and travel with us in time from the 15" century to present days.
The KruSovice brewery organized several “hop brigades and G. Jankovska
will guide you through them. Another significant moment this year
was the International ISHS Conference on hops, which took place for
the third time and was held in Zatec. Zatec was visited by respected
scientists and authors from all over the world for a week. Of course,
we cannot forget the 55% Harvest Festival in Zatec and the related
beer tasting event for experts and laymen, which took place on the
premises of the Hop Research Institute in Zatec. At the end, you will
learn about the Open Day at the Research Farm in Steknik and the
hop growers’ celebrations of St. Lawrence prior to the harvest. We
will also provide information on the visits of important buyers of
Czech hops. Finally, the reader will have the opportunity to go back in
time to the period before television saw the light of day and when the
Czech hop growing business was booming.

Let me express our special thanks to the Ministry of Agriculture,
thanks to which our magazine can thrive and earn great renown
for the Czech Republic in the world. Our thanks also belong to
ChmelaFstvi, cooperative Zatec. On behalf of all the authors and the
Hop Growers Union, | wish you a most pleasant experience while
reading our magazine.
“Chmelu chmel”
Editor

po roce znovu pFichizime s mezinarodnim vydéanim €asopisu Cesky
chmel. Na§ casopis mapuje uplynulé roéni déni ve chmelaFském
oboru. Kazdy rok se mi spolecné s autory jednotlivych ¢clankd
dafi sestavit naplf, kterd ctenaflim prinasi mnoho zajimavosti
a informaci. O vyznamu a tradici naseho ceského chmele jisté neni
ti'eba v Uvodu psat, jelikoZ autofi ¢lankd mnohé vystihli.

Kvalitu produkce ¢eského chmele a vysledky jeho vyvozu zmifuji
jiZ v Gvodu. Letosni rok je také rokem plnym rlznych zajimavych
udalosti. Prikladem mizZe byt expozice chmele na stanku
Usteckého kraje v Londyné pri LOH. Chtéli jsme
Vam také priblizit patrona Zatecké oblasti, ¢imz je
Chmelobrana Zatec a jarni Chmelfest, ktery vzesel
z jeji produkce. V leto$nim ¢&isle prinasime také
kompletni pohled na uplynuly pivovarsky rok. Se
svymi &lanky pFispéli hlavni predstavitelé Ceského
svazu pivovard a sladoven a Ceskomoravského
svazu minipivovard. S nadsazkou tak lze Fici, Ze
¢tenari neunikne ani pullitr piva. Dale stoji jisté
za zminku ¢lanek dvojice autorl K. Krofta, J. Patzak
tykajici se novych metod zjistovani autenticity odrad
chmele. Je znamo, Ze drahé a kvalitni véci jsou vidy
predmétem falsifikace a pripady z poslednich let donutily se
nad tim zamyslet a vyvinout adekvatni a jedineénou metodu pro
potladovani této neblahé innosti. Vyznamnou udalosti letosniho
roku je také sklizeri prvniho certifikovaného ekologického chmele
respektive biochmele. Této zaleZitosti se vénuje dlouhodobé kolektiv
autortl autort . Vostrel, J. Jezek, K. Kroftaa I. Klapal ze Chmelafského
institutu s.r.o., Zatec. Slechtitel chmele VI. Nesvadba se s vami
podéli o informace tykajici se pivovarského vyuZiti ¢eskych odrid
chmele nebo které odridy z ¢eského sortimentu jsou perspektivni
pro svij charakter do netradicnich piv ¢i jsou oznacovany jako tzv.
flavour hops. S chmelafskym historikem Z. Tempirem se zastavime
u tématu eského chmele a uméni, kdy projdeme jednotliva staleti
od patnactého az do soucasnosti. Jiz ponékolikaté pivovar Krusovice
poradal chmelové brigady, kterymi Vas provede G. Jankovska. DalSim
vyznamnym momentem letoSniho roku je konani mezinirodni
konference ISHS zamé&rené na chmel, ktera se konala teprve potreti
a tentokrat v Zatci. Zatec byl tak po tyden mistem, kam se sjeli
vyznamni védci a autori z celého svéta. Samozi'ejmé nevynechime
ani 55. roénik Zatecké Dolesné a souvisejici nejvétsi odborné —
laickou degustaci, kterd se konala v prostorach Chmelarského
institutu s.r.o., Zatec. V zavéru se dozvite, jak probihal letosni
den otevi'enych dveri na ucelovém hospodarstvi Steknik nebo
jak chmelafFi oslavili svij den sv. Vavfince tésné pred sklizni.
Nakoukneme také do vyznamnych navstév odbératelt ceského
chmele a nakonec se ¢tenar bude moci prenést do doby, kdy jesté
televize nespatfila svétlo svéta a ceské chmelarstvi prozivalo svdj
rozmach.

Dovolte mi podékovat zejména Ministerstvu zemédélstvi, diky
kterému miZe asopis vzkvétat a délat Ceské republice v zahraniéi
vysoké renomé. Rovnéz také patFi podékovani za podporu
Chmelafstvi, druzstvu Zatec. Jménem vsech autor(i i Svazu péstiteld
chmele si Vam dovoluji poprat prijemné chvile stravené ctenim
naseho casopisu.

1

,,Chmelu chme
Editor
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CZECH HOPS CONTINUE TO BE AVALUABLE EXPORT COMMODITY

Ing. Michal Kova¥ik (Hop Growers Union of the Czech Republic/Svaz péstitelt chmele Ceské republiky)

When it comes to Czech hops, we cannot disregard the tradition
and quality connected with this world phenomenon. We can also ask
the question whether there is another hop variety that has had such
an important position among mild aroma

varieties across the world for decades and
that is probably cited in all bibliographies
related to this commodity and its use.

Czech hops have a rich history,
including a rich export history. It is not

a secret that approx. 80 % of the annual
production, having a value of EUR 35 -
40 mil,, are the subject of Czech foreign
trade (Czech exports). The destinations of
this unique product have changed in the past,

depending on market opportunities and the political situation in Europe
and in the world.

We live at a time when the economic recession of the Western world
is having a negative impact on all industries. This hurried time, with
a clear objective of the highest possible profits, is taking its toll. This
trend has naturally hit the brewing industry as well. Twenty years ago,
there were numerous large players on the brewing market. Today, the
world market is controlled by a few giant groups. The hierarchy within
the breweries has also changed. It has influenced the decision-making
on the selection of ingredients. Economic interests have priority over
quality, including the quality of ingredients. Many companies across
the food industry, not excluding breweries, use the word “quality* in
their promotion campaigns. So let us ask the question: “What does
quality mean in today’s business?*“ As far as hops are concerned, quality
is certainly linked to the nature and characteristics of a hop variety,
the unique composition of the individual chemical and organoleptically

Je-li re¢ o Ceském chmelu, nelze zakryt tradici a kvalitu spojenou
s timto svétovym fenoménem. MulZeme si rovnéZ polozZit
otazku, zda-li existuje jind odrida chmele, ktera ma jiz nékolik
desetileti vyznamné postaveni mezi jemné
aromatickymi odridami napFi¢ celym
svétem a kterd je uvadéna snad ve vech
literarnich zdrojich tykajicich se této
komodity a jejiho uZziti.
Cesky chmel provazi bohata
minulost a rovnéZz také bohata
exportni minulost. Neni tajemstvim,
Ze priblizné osmdesat procent rocni
produkce je prFedmétem zahrani¢niho
obchodu Ceské republiky, respektive
Ceskych exportérli v hodnoté 35-40 mil. EUR. Cilové destinace
tohoto jedineéného produktu se vSak v minulosti ménily a to
v zavislosti na trinich prileZitostech nebo politickych zileZitostech
nejen v Evropé, ale i po celém svété.

Zijeme v dobé, kdy se ekonomicka recese zdpadniho svéta negativné
projevuje ve vSech odvétvi byznysu. Tato uspéchana doba, s jasnym
cilem co nejvétsiho zisku, si vybira své dané. Samozrejmé tento
trend zasahl i pivovarsky primysl. Zatimco pred dvaceti lety bylo
na pivovarském trhu vysoké mnozstvi velkych hracd, dnes jsme
svédky stavu, kdy celosvétovy trh ovlada nékolik gigantickych skupin.
Rovnéz se zménila hierarchie Fizeni uvnitf pivovard samotnych.
To ovlivnilo i rozhodovani o vybéru surovin, kde je v popredi
ekonomicky zijem nad kvalitou, chceme-li kvalitnimi surovinami.
Pokud je Fec o kvalité, mnoho spolecnosti napfi¢ potravinarskym
primyslem a pivovary nevyjimaje tohoto slova hojné vyuziva ve své
propagacni Cinnosti. PoloZme si tedy otazku: ,,Co to kvalita vibec

3 '-.!J*# ':, ,_:-Iur"'
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active substances. Such ingredients,
including the fine aroma hops,
provide the final product with an
unforgettable taste.

As a proof of uniqueness and origin,
the European Union awarded
the Protected Designation of
Origin label in 2007.The purpose
of this label is to protect the
uniqueness of a variety that plays
an irreplaceable role in high-
quality beers, in beers that are
unique thanks to the use of this
ingredient. It is necessary to add
that this label is unique for hops
on the EU level and there are no
other hops with the same type of protection. Protected Designation of
Origin labels are often the subject of bilateral agreements between the
EU and third countries.

=
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Looking back at the exports of hops to foreign countries in the last
decade, regardless of acreage and production in a particular year,
we can see that major countries importing Czech hops include
Japan, Germany, China, the United Kingdom, Russia, Belgium, Finland,
Poland, the Ukraine, India and Vietnam. Hops have been also exported
to remarkable countries such as Botswana, Zimbabwe, Swaziland,
Tajikistan, Uzbekistan, Turkmenistan and the Philippines. One third of
hop exports goes to EU 27 countries, the remaining part to important
third countries. Czech hops have been strengthening their position in
Asian countries.

Given the production and nature of hops, it is logical that final
consumers are in a rather difficult position if they want to choose a
unique product of the best quality, including high-quality ingredients.
Therefore, it is also up to the consumers to show interest in what
is contained in the product they enjoy. Of course, breweries should
be interested in enabling the consumers to acquire such information.
Perhaps they could start with providing it on product labels.

v dnesnim obchodu jel*
U chmelu je to jisté charakter
odrady, jeji vlastnosti
a prirodou unikatni slozeni
jednotlivych chemickych
a organolepticky aktivnich
latek. Takové suroviny, jimiz je
jisté jemné aromaticky chmel,

davaji kone¢nému produktu
chutové nezapomenutelny
vjem.

Jako  dikaz  jedine¢nosti
a puvodu byla udélena
Evropskou unii v roce 2007
znamka Chranéného oznadeni
pivodu (CHOP). Smyslem
této ochrany je chranit pravé jedineénost této odridy, ktera ma
nezastupitelnou roli v kvalitnim pivu, v pivu které je vyjimecné pravé
pouzitim této suroviny. Nutno dodat, Ze v ramci Evropské unie je
tato znamka ptivodu pro chmel jedineéna a neni jiny chmel, ktery by
totozného druhu ochrany doséhl. Znacky chranéného oznaceni jsou
casto predmétem bilateralnich dohod EU s tfetimi zemémi.

Podivame-li se v poslednim desetileti na vyvoz ceského chmele
do zahrani¢i, at uZz méla vyméra ploch a rocnikova produkce
jakoukoliv tendenci, zjistime, Ze nejvétsi dovozni zemé Eeského
chmele jsou Japonsko, Némecko, Cina, Velka Britanie, Rusko, Belgie,
Finsko, Polsko, Ukrajina, Indie nebo Vietnam. AvSak na druhé strané
se chmel vyvazel také do zajimavych zemi, jakymi jsou Botswana,
Zimbabwe, Svazijsko, TadzZikistan, Uzbekistan, Turkmenistan nebo
Filipiny. Jedna tfetina celkového exportu miii do zemi EU 27, zbytek
do vyznamnych tfetich zemi. Vyznamné postaveni si cesky chmel
buduje zejména v asijskych zemich.

Koneény spotrebitel ma logicky, diky vyrobé a surovinové povaze
chmele, ztiZenou pozici pfi vybéru produktu té nejlepsi jakosti
a jedinecnosti na zakladé kvalitni suroviny. Proto je i na spotrebiteli,
aby se zajimal o to, co je obsazeno v produktu, ktery si doprava.
A pivovar by mél mit samoziejmé zijem mu to umoznit. Pocinaje
tfeba etiketou na svém produktu.
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HOP-SCENTED “DAY OF THE USTi REGION” IN LONDON

Ing. Michal Kova¥ik (Hop Growers Union of the Czech Republic/Svaz péstitelt chmele Ceské republiky)

During the Olympic Games, every country has its official Olympic
house. The Czech House became famous in the media for the work
of the artist David Cerny and his typical English red bus, exercising
pushups thanks to its construction. The clothes collection of our
national athletes was the subject of discussions as well. The “Day of the
Usti Region” at the Czech House, the official seat of the Czech Olympic
Team at the Summer Games of the XXX Olympiad in London, which
took place on August 9, 2012, started with an opening ceremony by
the governor Jana Vaihova. On that day, the number of visitors passed
the 50 thousand mark, counting from the beginning of the Summer
Olympics.

The governor herself drew the first few pints of the excellent drink from
Bohemia. From the opening of the Olympics, the exposition of the Usti
Region at the Czech House offered many valuable materials promoting
tourism. The exposition also showed beautiful photographs and items
from the Hop Museum in Zatec, symbolizing hop growing and its
irreplaceable role in the region.The governor JanaVafihova met minister
AlexandrVondra at the Czech House and invited representatives of the
Czech Olympic Committee and Czech Sport Association, as well as
the former successful Olympic athlete Katefina Neumannova to lunch.
The governor also spoke with Jan MIcak, director of Czechlnvest’s
foreign office in London and together with him planned a visit by British
journalists to the Usti region. The journalists had particularly interest
in beer production, microbreweries, hop growing and other topics.The
British well - known journalists (Adrian Tierney-Jones, Tim Hampson,
Will Hawkes, Peter Hughes, Evan Rail or photographer Cath Harries)
visited the Hop Museum in Zatec at the end of September.

Some of the materials for the hop growing exposition were lent to
the Hop Museum by the Hop Growers Union. Hops were supplied
by the commercial company Bohemia Hop a.s. Visitors could enjoy
unforgettable moments of the Olympic Games with Czech beer, the
international Czech Hops magazine and the hop-scented atmosphere
of the Czech House.

Source: a press release of the Usti region,August 10,2012

Bé&hem konani olympijskych her ma kazidd zemé svij oficidlni
olympijsky diim. Ten &esky se proslavil v médiich vytvorem umélce
Davida Cerného a jeho typickym anglickym &ervenym autobusem,
ktery diky své konstrukci cvici kliky. Dale byla pfedmétem diskuse
kolekce odéni naSich narodnich sportovcd. V Ceském domé,
oficialnim sidle ceské reprezentace na XXX. Letnich olympijskych
hrach v Londyné, byl 9. srpna 2012 slavnostné zahajen hejtmankou
Janou Varihovou Den Usteckého kraje. Toho dne uZ navitdvnost
domu od zahajeni LOH prekrodila padesat tisic lidi.

Pani hejtmanka osobné natodila prvni pdllitry vynikajiciho moku
z Cech. Expozice Usteckého kraje v Ceském domé nabizela uz
od zacatku her dlouhou radu kvalitnich materiald podporujicich
cestovni ruch. Soucasti expozice kraje byly rovnéz krasné fotografie
nebo vystava pfedmétd z Chmelai'ského muzea v Zatci symbolizujici
chmelafFstvi a jeho nezastupitelnou roli v kraji. Hejtmanka Jana
Vaithova se v Ceském domé setkala napfiklad s ministrem
Alexandrem Vondrou. Na ob&d pozvala predstavitele Ceského
olympijského vyboru a CSTV a také byvalou isp&snou olympioni¢ku
Katefinu Neumannovou. Hovofila rovnéZ s reditelem zastoupeni
agentury Czechlnvest v Londyné Janem Mi¢akem, s nimz domluvila
navitévu britskych novina#i v Usteckém kraji. Ti méli zajem zejména
o vyrobu piva a minipivovary, péstovani chmele i dal$i témata. Na
konci zafi navstivili vyznamni novinafi Adrian Tierney-Jones, Tim
Hampson, Will Hawkes, Peter Hughes, Evan Rail nebo fotografka
Cath Harries ChmelaFské muzeum v Zatci.

Materidly na expozici chmelaFstvi poskytl Chmelarskému muzeu
v Zatci také Svaz péstiteld chmele. Chmel byl dodan obchodni
spoleénosti Bohemia Hop a.s. Navstévnici si tak mohli s ¢eskym
pivem, mezinarodnim asopisem Cesky chmela chmelem provonénou
atmosférou Ceského domu vychutnat nezapomenutelné zaZitky
olympijskych her.

Zdroj: tiskova zprava Usteckého kraje ze dne 10.8. 2012
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BREWING AND MALTING INDUSTRIES IN 201 I — RESULTS AND TRENDS

Ing. Jan Vesely (Czech Beer and Malt Association/Cesky svaz pivovar(i a sladoven)

Brewing industry in the Czech Republic

After two years, the unfortunate trend of Czech
beer production considerably declining (by a total
of 14.5% in 2009 and 2010) has come to an end.
This is apparent from the data available to the
Czech Beer and Malt Association, which include
both member breweries and major non-member
brewing companies. Nevertheless, the industry
has not yet managed to return to the high growth
rates recorded prior to 2009. This is due to the
economic recession and a subsequent increase in
the excise tax on beer.

The total beer production volume in 2011 went
up by 2.7% compared to 2010. Production for

uf,
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the domestic market rose by almost 2.6% year-to-year. Exports
of beer from the Czech Republic recorded a slight growth of
nearly 4%, recovering from the downturn in 2009 and 2010. New

export territories are increasing
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Po dvou letech vyrazného poklesu produkce piva
v Ceské republice, ktery v letech 2009 a 2010 ¢inil
dohromady 14,5%, se tento neblahy trend zastavil.
Vyplyvé to z Udajd, které ma Cesky svaz pivovar(
a sladoven k dispozici a které zahrnuji clenské
pivovary i nejvyznamnéjsi pivovarské subjekty
mimo néj. Prozatim se vSak nepodafilo navazat
na vysoka tempa prirlstkl z obdobi pred rokem
2009. PFi¢inou je vedle ekonomické recese také
nasledné zvyseni spotrebni dané na pivo.

Celkovy vystav zaznamenal v roce 201l rist
o 2,7 % oproti roku 2010. Vystav pro tuzemsko
se zvysil téméF o 2,6% ve srovnani s rokem

2010. Export piva z Ceské republiky, po poklesu v letech 2009
a 2010, vykazal mirny vzestup o témér 4%. Roste podil novych
teritorii na udkor tradi¢né silnych importérd. Vyrazné poklesly

dovozy levnych privatnich znacek

their share to the detriment of Ceské pivovarstvi v roce 201 | - fakta o produkci piva pro tuzemsko obchodnich Fetézcl ze Slovenska,
traditionally strong importers. Brewing industry in 2011 - Czech beer production facts Madarska a Polska. Pokracuje
Imports of inexpensive private trend poslednich let, kdy vé&tSina
p P P P Y
brands of retail chains from 6 ivovart hledd moZnosti novych
P Y

. 38% % , , L .

Slovakia, Hungary and Poland 4 26% obalovych a vyrobkovych inovaci.
gary Y Y Y
. o 2% % 17 %

substantially dropped. The recent ) 16% L%

years” trend of most breweries
examining opportunities for new
innovative packaging and products
is continuing.

Long-term changes are underway
in domestic market consumption
in terms of beer types. Lagers, in
particular |l-degree beers, are
gaining ground on low gravity
beers, reaching a share of nearly

-10

38%. Low gravity beers continue to be the most frequently consumed
beers; however, their share is down to less than 56 %. The variety of
special and unconventional beers is increasing but their share (6.5%)
is still low compared to the traditional Pilsner-style beers in spite of

a certain growth.

Production of alcohol-free beer remains on the rise. For the first time

in history, more than half a million
hectoliters of alcohol-free beer

Na tuzemském trhu se potvrzuji
dlouhodobé zmény v konzumaci
jednotlivych druhi piv. Posiluje
se podil spotfeby lezakd,
predevsim tzv. jedenactek, ktery
dosahl vyse témér 38 % na ukor
vyCepnich piv. Ta jsou nadile
nejcastéji konzumovana, ale jejich
podil poklesl na necelych 56 %.
Rozsifuje se nabidka predevsim
specialnich a neobvyklych piv,

-8,6 %

lﬁ 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

i kdyz jejich podil je ve srovnani s tradi¢nim pivem plzeniského typu
nadale nizky a pres jisty rist ¢ini 6,5 %.

Pokracuje vzestup produkce nealkoholického piva, kterého se pro
domaci trh poprvé v historii vyrobilo pres pil milionu hektolitrd.
Vyznamnym fenoménem je trvalejsi presun poptavky od konzumace
piva v hospodich a dalSich typech gastronomickych zarizeni

Podil vystavu piva podle druhti v tuzemsku v roce 2009 a 2011

Beer production in the Czech Republic - 2009 and 2011

were produced for the domestic

market. A steady demand shift videpripiva
from beer consumption in pubs R
(and other types of gastronomic 3%
establishments) to growing retail
sales is an important phenomenon.

Shares of the individual packaging
types purchased in the business
network are changing as well. The
volume of beer sold in PET bottles
more than doubled year-to-year
and amounted to 5.8% last year.
Sales of canned beer went up by
23% compared to 2010 and its

2009

vy&epni piva

low g

raviey 2011
beers
558%

ve prospéch rlstu

v maloobchodé.

prodejl

Méni se téZ podily jednotlivych
obald, které jsou v obchodni siti
u nas nakupovany. Meziro¢né
se vice neZ zdvojnasobil objem
piva prodany v PET lahvich,
Cinil v uplynulém roce 5,8 %.
V roce 20ll narostl ve srovnani
s rokem 2010 o 23 % prodej piva
v plechovkich a jeho podil se
zvysil na 3,6%. Pres tyto zmény
se nadile nejvice piva prodava
ve sklenénych lahvich, a to
44,3 %. Prodej piva v sudech,
ktery do roku 2009 dominoval,

lagers
37,7%

ostatni
others
65%
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market share increased to 3.6%.
Notwithstanding these changes,
the bulk of beer (44.3%) is still | =

sold in glass bottles. Keg beer z:q:,::: druhy piva tedkey
sales, which were dominant in beers Ypes of beer

poklesl na 43,3 %. Stagnuje podil
piva prodaného prostiednictvim
cisteren, a to na urovni 2,8 %.

Vystav piva pro export podle druhit piva a obalti v roce 201 |
Beer export by types and packaging

Struktura vyvozu piva je
dlouhodobé& neménna
Export composition is

not changed in the long

lagers
757%

Exportu nadale dominuji lezaky,

2009, dropped to 43.3 %. The
share of beer from tanks remained
flat at 2.8 %.

Exports are dominated by lagers

with a 75.7% share. They are oxaeni
followed by low gravity beers, 34%

* Klesl podil vyvozu piva v lahvich
Export share of bottles decreased

* Vzrostl export piva v sudech
Export of KEGs increased

* Vzrostl export piva piredeviim v

accounting for 20.9% of exports.
The remaining share comprises
exported special beers. Germany,

Slovakia, Sweden, the United PET lahvich a plechovkach sudy
. . Export of PET bottles and cans KEG
Kingdom, Russia and the USA have - 268

traditionally been the destinations

of the largest export volumes. According to recent estimates, Czech
beer is exported to more than 60 countries on all continents. The
number of exporting breweries and brewery groups is going up.

New trends are becoming apparent in the domestic brewing industry,
which could signal long-term changes on the beer market. Let us
point out some of them:

— We can expect that beer consumption will shift from heavy beer
drinkers to a larger group of consumers and lower per-capita
consumption.

— As consumers become better informed and more demanding, the
variety of sold beer will increase. Breweries, from the smallest
to the largest ones, will respond to this trend and broaden their
offerings.

— The vast majority of consumers will continue drinking bottom-
fermented Pilsner-style beer.

— Beer will remain the most popular drink in our country but it will
gradually lose its cheap-drink label.

— The variety of special and unconventional beers will continue to
increase.

— Diversification of beer types and brands will improve the prestige
of beer, which will be more attractive for those who have avoided it
because of its cheap-drink image, among other reasons.

— The prestige of beer as a high-quality, natural and healthy drink
will grow.

Estimates of foreign experts suggest that the Czech Republic will
become the world’s seventh most important beer-exporting country
this year. According to recent estimates, approx. 500 beer brands
are currently produced in our country and this number continues
to grow.

kterych bylo vyvezeno 75,7 %.
Nasleduje prodej vycepnich piv,
jejichz podil ¢ini 20,9 %, zbytek

term

lahve

bottles Y jsou  exportovana  specialni
packaging types . s owr . .

553 % piva. Nejvétsi objemy jsou

tradicné exportovany do SRN,
na Slovensko, do Svédska, Velké
Britanie, Ruska a USA Podle
nejnovéjSich odhadl se Cceské
pivo exportuje jiz do vice nez
others 60 zemi vSech kontinentd.
e % Polet exportujicich  pivovari
a pivovarskych skupin roste.

V tuzemském pivovarstvi se viak zalinaji projevovat nové trendy,
které mohou z dlouhodobého hlediska signalizovat zmény na trhu
piva. Uvedme si nékteré:

— Po odchodu velkych konzumenti piva Ize ocekavat, Ze se spotreba

piva rozprosti‘e mezi vétsi skupinu spotrebitell s nizsi konzumaci
na osobu.

— S tim, jak poroste informovanost a naro¢nost konzumenta, bude
se rozsifovat Skala poptavanych piv. Pivovary, od nejmensich
po nejvétsi, na to budou reagovat rozsifovanim nabidky.

— Rozhodujici vétsina konzumentl bude nadale pit pivo plzefiského
typu, tedy spodné kvasené.

— Pivo bude stale nejpopularnéjsi napoj u nas, ale postupné ztrati
nalepku levného napoje.

— Nabidka specialnich a neobvyklych piv bude nadale rist.

— Diverzifikace druhl a znacek piv posune prestiz piva smérem
nahoru a bude pfritazlivéjsi i pro ty, ktefi se mu z diivodu image
levného napoje i dalSich dGivodi vyhybali.

— Poroste jeho prestiz jako kvalitniho, pFirodniho a zdravého
napoje.

V letosnim roce by méla podle odhadd zahrani¢nich experti byt
Ceska republika sedmou nejvyznamn&jsi zemi na svété vyvazejici
pivo. Podle nejnovéjsich odhadi se v soucasnosti u nas vyrabi na 500
znacek piv a jejich pocet se zvysuje.
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Malting industry in the Czech Republic

In 2011, malt production and exports recorded a growth as beer
sales recovered. An increase in exports was also due to malt
production outages in other countries,
e.g. in Romania, where high-quality barley
was lacking. Malt houses in the Czech
Republic produced more than 520,000
tons of malt in 2011, which is a 4.2%
increase compared to 2010. These figures
include all malt houses in the Czech
Republic. Production of commercial malt
houses accounted for 76% of the total
malt production in our country. The
largest malt producer, Sladovny Soufflet
CR, produced a total of 341,104 tons of
malt, representing a 65.8 % share in our
domestic production. Production of the
largest malt house, which is located in
Nymburk, was at the record-high level
of 109,328 tons. 24 % of the total malt
volume were produced at malt houses that
are part of breweries, the largest of them
being the malt house of Plzefisky Prazdroj,
a. s. As far as malt types are concerned,
Bohemian malt accounts for 97% of the
total volume. The rest comprises Munich
malt, caramel malt, diastatic malt, color malt, and wheat malt.

The export volume amounting to 278,750 tons of malt was the
second largest in the history of the Czech malting industry.
Exports account for 54% of the total malt production in the
Czech Republic. Sladovny Soufflet, a. s., the largest exporter of
Czech malt, had a 93.9 % share in the total export volume. Poland
(destination of 41 % of exports), Romania (I1.6%) and Germany
(10.2%) have traditionally been the most important buyers of
malt from the Czech Republic. Major importers of our malt also
include United Kingdom and Cuba. Exports to Romania, Russia
and Hungary showed the most dynamic year-to-year growth.
Czech malt is currently exported to 45 countries, including both
traditional destinations and countries such as New Zealand, Sri
Lanka, Island, the USA, India and Panama.

The Czech Republic belongs to countries with a long-standing malt
production and to the EU’s top six malt exporters. In the period
after 2005, the Czech Republic overtook the United Kingdom in
terms of malt export volumes and became the EU’s fourth largest
malt exporter. Czech exports accounted for 5.2% of the total EU
malt exports in 2005, whereas five years later the share was up to
6.4 %. In the upcoming years, Czech malt houses — as important malt
suppliers within the EU — are expected not only to keep their position
regardless of the ongoing crisis in the brewing industry but also to
strengthen it by adjusting crop acreage.

-
s iF
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V roce 20I1 vyroba a export sladu v disledku oZiveni prodeje
piva zaznamenava narist. Narlst exportu existuje také kvili
vypadku v zahrani¢ni vyrobé sladu
pro nedostatek kvalitniho je¢mene,
jak se to stalo v pripadé Rumunska.
Sladovny v Ceské republice vyrobily
v roce 20l pres 520.000t sladu,
coZ je o0 4,2 % vice nez v roce 2010.
Udaje zahrnuji v§echny sladovny v CR.
Obchodni sladovny vyprodukovaly
76 % z celkové produkce sladu
u nas. Nejvétsim producentem sladu
jsou Sladovny Soufflet CR, které
vyrobily celkem 341.104 tun sladu
a na tuzemské produkci se podileji
65,8 %. Nejvétsi sladovnou je sladovna
v Nymburku, jejiz produkce vystoupala
na rekordnich 109.328t. Pivovarské
sladovny v minulém roce vyrobily
24 % celkového objemu sladu; nejvétsi
je sladovna Plzeniského Prazdroje,
a. s. Co se druhlG tye, vice nez
97 % celkového objemu tvofi &esky

- slad, zbyvajici podil pripada na slad
mnichovsky, karamelovy, diastaticky, dale slad barevny a pSenicny.

Do zahrani¢i se vyvezlo 278.750t, coz je druhy nejvétsi objem
v historii ¢eského sladarstvi. Export tvori 54% z celkové vyroby
sladu v Ceské republice. Nejvétsimi exportéry ceského sladu jsou
Sladovny Soufflet, a. s., a na celkovém objemu vyvozu se podileji
z 93,9 %. Tradién& nejvyznamnéjsimi odbérateli sladu z Ceské
republiky jsou Polsko, které se podili na exportu 41 %, ddle Rumunsko
s 11,6 % a Spolkova republika Némecko, kam se vyvezlo 10,2 %.
K vyznamnym importérim naseho sladu patri Velka Britanie a Kuba.
NejdynamictéjSi mezirocni narlst zaznamenal vyvoz do Rumunska,
Ruska a Madarska. Cesky slad se vyvazi do 45 zemi, kromé tradi¢nich
destinaci téZ na Novy Zéland, Sri Lanku a Island, dale do USA, Indie
a Panamy.

Ceska republika patii k zemim s dlouholetou produkci sladu
a k Sestici nejvétsich exportérd v zemich EU. V obdobi od roku
2005 Ceska republika predstihla v objemu vyvozu sladu
Velkou Britanii a je jeho ¢tvrtym nejvétSim exportérem mezi
zemémi EU. Zatimco v roce 2005 ¢inil podil ¢eského exportu
na celkovém vyvozu sladu zemi EU 5,2 %, o pét let pozdéji to
bylo jiz 6,4 %. Ocekava se, Ze si ceské sladovny jako vyznamni
dodavatelé sladu v EU svou pozici v nasledujicich letech pres
krizi v pivovarstvi nejen udrzi, ale v zavislosti na osevnich
plochéach také upevni.




Ing. Jan Suréafi (Czech-Moravian Union of Microbreweries/Ceskomoravsky svaz minipivovar)

The first microbreweries in the Czech Republic were
houses holding the brewing right (the privilege of
brewing beer) and drawing beer in their taprooms.
There used to be thousands of them in our cities,
towns and villages. The industrial revolution and
concentration of production in the [9® century
cut their number and the constructive socialist era
after World War Il nearly completed their demise.
In 1989, only one was left — U Flekd. Thus, 1989 can
be considered as the year of restarting the beer-
brewing trade. The 1990s were not a very favorable
time for microbreweries. The price-value ratio was
still very high. However, good things come to those
who wait. Beer prices were rising and prices for equipment remained
flat. Around 2000, the ratio reached the right level, and the number
of microbreweries started growing. At the moment, they are like an
avalanche rolling into the Czech landscape. They are reviving the faded
glory of regional beers and returning life to the beautiful old brewery
buildings. An element that used to significantly shape the Czech
landscape is coming back to our environment. Large barley fields, hop
fields and the typical chimneys signalling a malt house or a brewery can
be seen in every other village. Czechs have always loved their beer and
little breweries, and have looked after them. Even today, it is apparent
from the beautiful industrial architecture, such as in DaleSice, the
charming village of Jifi Menzel’s movie “Cut It Short® (“PostriZiny”) or
in Branik, where the brewery is reminiscent of a chateau.

Breweries worth visiting at the other end of the country are refilling
the Czech landscape. Benefits attracting visitors to a brewpub include
the typical sensory qualities of non-filtered draft beer, its natural purity,
production of several types of beer as well as special beers, stylish beer
glasses and excellent cuisine with regional and national specialties. Beer
from a microbrewery is fresh and contains yeast, rounding up the taste,
softening the bitterness and providing beer with an original character.
Customers are attracted by the pleasant ambiance of brewpubs in
which they can experience the atmosphere and aroma of beer brewing.
It is a complete gastronomic experience. Every brewery has its own
restaurant that is visited by guests from near and far, attracted by the
reputation of the local beer. In addition, many jobs are created for local
people. Thus, breweries are becoming the driving force of their towns’
economies again.

Today, there are more than |50 microbreweries and their number
continues to grow. Soon, there will be more than 200. They have
a mere |.5% share of the beer market; however, their market force
is not negligible. Microbreweries are now getting organized. In 2011,
the Czech-Moravian Union of Microbreweries was established with
the objective to ensure an appropriate position of microbreweries
in the brewing industry. The main task of the Czech-Moravian Union
of Microbreweries is to provide legal and legislative services and to
defend the interests of microbreweries. The Union wishes to be
not only a consultative body but also a strong and united force vis-
a-vis authorities, institutions and lawmakers in negotiations on new
or changing legislation. Therefore, the Czech-Moravian Union of
Microbreweries became a member of the Czech Beer and Malt
Association to make the voices of all breweries heard in unison.

You, too, have the opportunity to look at the Bohemian and Moravian
landscape, the world of beer diversity, taste experiences and brewers’
fantasy and choose your favorite beer there.

May God grant good luck and joy!

Prvnimi minipivovary v ¢eskych zemich byly
pravovareéné domy, které mély udéleny
vysadu vareni piva — pravo varecné a soucasné
ve svém Senku pivo Cepovaly. Byly jich v naSich
méstech, mésteckach a vesnicich doslova tisice.
Jejich redukci prinesla az primyslova revoluce
a koncentrace vyroby v devatenictém stoleti.
A dilo zkazy dokonala budovatelska socialisticka
éra po druhé svétové valce. V roce 1989 tady
zbyl jenom jeden — pivovar U Flekd. Rok 1989
tedy mUZeme brat jako restart pivovarnického
Femesla, i kdyZz devadesatd léta jesté nebyla
minipivovarim zrovna naklonéna. Pomér cena
- vykon byl jesté prili§ vysoky. Nicméné cena piva rostla, cena
zafizeni stagnovala a kolem roku 2000 se tento pomér dostal
na vyhovujici Groven. Minipivovard zacalo pribyvat a v soudasné
dobé se témér lavinovité vali do eské krajiny. OZivuji zaslou slavu
regionalnich piv a vraci Zivot krasnym budovam byvalych pivovard.
Do naseho Zivotniho prostoru se tak vraci prvek, ktery vyrazné
formoval c¢eskou krajinu. Lany je€mene, chmelnice a v kaZdé druhé
vesnici ,,klobouk pana starého* signalizujici sladovnu a pivovar. Cesi
své pivo a pivovarky vzdy milovali a vénovali jim patficnou péci.
Dodnes je to znat na krasné primyslové architekture napr. pivabné
postriZinskych DaleSic ¢i zamek pripominajiciho Branika.

Ceska krajina se tedy znovu utéSené zapliiuje pivovarky, za nimiz
stoji zato vaZit cestu az z druhého konce republiky. Charakteristické
senzorické vlastnosti nefiltrovaného ¢epovaného piva, jeho prirodni
Cistota, vyroba nékolika druhl piv v€etné specialit, vysoka uroven
pivniho skla, vynikajici kuchyné s krajovymi i narodnimi specialitami,
to vSe jsou prednosti lakajici k posezeni v restauraci s pivovarem.
Pivo z minipivovaru je svéZi, obsahuje kvasinky, které zaokrouhluji
chut, zjemnuji horkost a davaji pivu osobity charakter. Zakazniky laka
prijemné prostredi pivovarskych restauraci s moznosti byt primo
pFi vyrobé, vnimat atmosféru a vlini vareni piva. Je to v podstaté
zazitkova gastronomie. Kazdy pivovar ma svou restauraci, ke které
se sjizdé&ji hosté z Sirokého okoli, zlakani povésti o mistnim pivu,
a v niz nachazi zaméstnani ada mistnich lidi. Tak se pivovar znovu
stava ekonomickym motorem svého mésta.

Dnes uz jich mame vice nez 150 a dale pFibyvaji, za chvili jich budou
vice nez dvé stovky a i kdyZ procentudlné pokryvaji asi 1,5% trhu
s pivem, neni to mald sila. Minipivovary se zacinaji organizovat,
a proto v roce 2011 vznikl Ceskomoravsky svaz minipivovar(
s cilem zajistit minipivovardm odpovidajici postaveni v pivovarském
oboru. Poskytovani pravniho a legislativniho servisu a hajeni zajma
minipivovard je zakladni oblasti ¢innosti Ceskomoravského svazu
minipivovard. Ceskomoravsky svaz chce v této oblasti vystupovat
nejen jako poradce, ale také jako silnd a jednotna autorita vici
Gradtm, institucim a pri jednanich se zdkonodarci nad novinkami
a Gpravami v pfislu§né &asti legislativy. Proto Ceskomoravsky svaz
minipivovard vstoupil do Ceského svazu pivovarG a sladoven, aby
hlas vSech pivovarniki znél jednotné.

| Vy mate moznost nahlédnout do ceské a moravské krajiny, do svéta
pivni pestrosti, chutovych zaZitkl a fantazii sladkd. Vyberte si mezi
nimi to svoje oblibené pivo.

Dej Bih stésti!
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DETERMINING THE AUTHENTICITY OF CZECH HOPVARIETIES VIA CHEMICAL

AND MOLECULAR GENETICS ANALYSES

Ing. Karel Krofta, PhD.; Ing. Josef Patzak, PhD., (Hop Research Institute, Zatec/Chmelai‘sky institut s.r.o, Zatec)

Summary

The authenticity of the || currently registered varieties of Czech hop
was determined based on analyses of alpha and beta acids, hop oils and
prenylated flavonoids. The varieties were distinguished according to the
cohumulone ratio, content of selected aliphatic esters and sesquiterpenes
B-farnesene and o+ f-selinenes in hop oils and the content of xanthohumol,
desmethylxanthohumol and xanthohumol/alpha acid ratio.These descriptors
were used to create an identification scheme. Molecular genetics analyses
of dried hops demonstrated that identifying varieties from this material is
possible. The reliability of identifying hop varieties generally depends on
the age of samples and the method of processing raw hops into products.
Analyzing DNA is inapplicable for hop extracts, limited for hop pellets for
process conditions either eliminate or destroy DNA. Model tests for the
adulteration of Saaz aroma variety carried out by chemical and genetics
analyses identically demonstrated that the level of conclusiveness starts
with approx. 10% of the admixture.

Keywords: alpha and beta acids, cohumulone, hop oils, farnesene, DNA,
SSR molecular markers, varietal purity, hop adulteration

l. Introduction

History remembers many cases of food and agricultural product
adulteration (wine, honey, fruit juices, olive oil, tobacco, coffee, cheeses,
spices, tea, etc.). The highest quality, and most expensive products,
were and unfortunately still are modified by adding cheaper versions,
substitutes, additives, etc. and are falsely declared as top quality goods.
As far as hops are concerned, the traditional Czech Saaz aroma variety
hop is generally considered to be of the highest quality. The latter half
of the 20th century saw the breeding and commercial establishment of
growing many new hop varieties. Today, the trend of quickly changing
the varieties of grown hops, which flexibly reacts to the needs of
the brewing industry, persists and with it the need of identifying and
mutually distinguishing various types of hop. Hop varieties were initially
evaluated based on the morphological characteristics of bine as well
as cones. Breakthroughs in the analytical chemistry of hop contents
allowed for precisely analyzing the contents and composition of certain
hop resins, hop oils and polyphenol components (De Keukeleire, 994;
De Cooman, 1998). Chemotaxonomy implies that the contents and
composition of secondary metabolites of hop are characteristic in some
parameters, when it comes to variety, and are only slightly affected by
growing conditions, climate and other influences.The cohumulone and
colupulone ratio in alpha and beta acids is such a parameter.While the
adhumulone ratio ranges in a relatively narrow interval of 15-20% rel.
in all hop varieties, the cohumulone ratio ranges in the broad interval
of 15-50% rel. (Nickerson, 1986; Wackerbauer, 1988). The content
of alpha and beta acids alone goes through significant year-to-year
changes, as does their ratio, which shall be considered when analyzing
varieties (Krofta, 2002). Hop oil composition provides additional
valuable information about the variety. The number of identification
attributes is much higher because several hundreds of various
chemical compositions have been identified in hop oils (Roberts,
2004).The absence of certain hop oil components, their contents and
mutual ratios strongly depend on variety (Eyres, 2009; Kralj, 1991).
The uniformity of hop oil composition, independently of certain
environmental influences (age of hop plants, abnormal manuring, virus
infection, year-to-year climate change), was demonstrated by Likens

Autenticita stdvajiciho souboru || registrovanych Ceskych odrid chmele
byla provedena na zdklad& analyz alfa a beta kyselin, chmelovych silic
a prenylovanych flavonoidi. RozliSeni odrid bylo provedeno na zdkladé
zastoupeni  kohumulonu, obsahu vybranych  dlifatickych esterd
a terpenickych uhlovodikii B-farnesenu a o+P-selinend ve chmelovych
silicich, obsahu xanthohumolu, DMX a poméru xanthohumol/alfa
kyseliny. Pomoci téchto deskriptorti bylo sestaveno identifikacni
schéma. Molekuldrné-genetické analyzy suSenych hldvek ukdzaly, Ze
identifikace odriid z tohoto materidlu je moznd. Spolehlivost identifikace
chmelovych odriid obecn€ zdvisi na stdfi vzorki a na zplsobu zpracovdni
hldvkového chmele na vyrobky. V pripadé chmelovych extrakti je
analyza DNA nepouZitelnd, u chmelovych granuli je omezend, protoZe
procesni podminky bud DNA odstrariuji, nebo destruuji. Modelové
pokusy falsifikace Zateckého poloraného cerveridku pomoci chemickych
a genetickych analyz shodné prokdzaly, Ze mira priikaznosti je zhruba
od hranice 10% hm. primési.

Klicova slova: alfa a beta kyseliny, kohumulon, chmelové silice, farnesen,
DNA, SSR molekuldrni markery, odriidovd cistota, falsifikace chmele

Historie zaznamenavda mnoho pripadi falsifikace potravin
a zemédélskych produktd (vino, med, destilaty, ovocné dZusy,
olivovy olej, tabak, kava, syry, koreni, €aj aj.). Nejkvalitngjsi,
a tudiZ i nejdrazsi produkty byly v historii, a bohuzel i nadale jsou,
upravovany pridavkem lacinéjSich druhd, nahraZek, aditiv apod. a jsou
faleSné vydavany za zboZi prvotfidni kvality. V pFipadé chmele je
za nejkvalitn&j$i surovinu vieobecn& povafovan Zatecky polorany
&ervenak (ZPC), tradiéni Eeska odriida chmele. V druhé poloviné 20.
stoleti bylo vyslechténo a zavedeno do komer¢niho péstovani nékolik
desitek novych odrid chmele. Trend rychlé obmény péstovanych
odriid chmele, ktery pruzné reaguje na potiFeby pivovarského
pramyslu, trva i v sou€asné dobé. S tim soudasné vyvstala potieba
identifikace a vzajemného rozliSeni riznych chmell. Odridy chmele
se nejprve hodnotily na zakladé morfologickych znakd nejen hlavek,
ale i celé révy. Pokroky v analytické chemii obsahovych latek chmele
umoznily presné analyzovat obsah a sloZeni nékterych sloZek
chmelovych pryskyftic, silic a polyfenold (De Keukeleire, 1994; De
Cooman, 1998). Chemotaxonomie vychazi z toho, Ze obsah a sloZeni
sekundarnich metabolitd chmele jsou v nékterych parametrech
odridoveé charakteristické a jsou jen v malé mife ovlivnény péstebnimi
podminkami, povétrnostnimi a jinymi vlivy. V pripadé chmelovych
pryskyfic je takovym parametrem zastoupeni jednotlivych analogi
humulonu a lupulonu v alfa a beta kyselinach. Zatimco obsah
adhumulonu se ve viech odriidach pohybuje v uzkém rozmezi 15 az
20% rel., zastoupeni kohumulonu se pohybuje v rozmezi mnohem
Sirsim od |5 do 50% rel. (Nickerson, 1986; Wackerbauer, 1988).
Samotny obsah alfa a beta kyselin podléha zna¢nym meziroéniko-
vym zménam, stejné jako jejich pomér, coZ je nutno pfi posuzovani
odrid zohlednit (Krofta, 2002). Dalsi cenné informace o identité
odriidy poskytuje sloZeni chmelovych silic. Pocet identifikaénich
znakl je mnohem vétsi, protoZe ve chmelovych silicich bylo dosud
identifikovano nékolik set latek rdzného chemického sloZeni (Roberts,
2004). Pritomnost ¢i absence nékterych sloZek silic, jejich obsahy
a vzajemné poméry jsou silné odriidové podminény (Eyres, 2009;



and Nickerson (1967). Compared to
hop resin, the composition of hop
oils, with respect to the volatility
of some components, changes
much quicker for example
when drying and processing
into hop products, although not
to an extent that would prevent
identification of the variety even after
the hops are processed into pellets or
extracts (Peacock, 1992). Despite the
large amount of hop oils, only a few
of them provide suitable information
about the variety identity, while
the most abundantly represented
components do not necessary
have to play a key role here. The
authors of several studies managed to
mutually distinguish many varieties of
hop based on the composition of hop
oils and resins (Narziss, 1986; Katsiotis, 1989; Kenny, 1990; Kroupa,
2007; Shellie, 2009). The analysis of hop resins and oils does not
necessarily have to lead to unambiguous distinction for varieties that
are genetically related such as Fuggle, Savinski Golding or Tettnang and
Saaz. Analyzing polyphenols to identify hop varieties is rarely practiced.
Hop polyphenols represent a wide range of substances from simple
phenol acids to condense flavonoid forms. Many of them are found
in the form of glykosides.Van Sumere et al. (1989) created a method
based on which a greater number of polyphenol hop components are
separated via liquid chromatography. The process showed significant
differences in variety composition, particularly kaempferol and
quercetin glycosides. Jelinek used low molecular polyphenol fraction
to distinguish selected types of hop (2009).

The past few years has seen the development of several methods
for identifying hop varieties based on DNA analyses. Unlike chemical
analyses, genetic methods are not affected by the age of hop plants
or by different environmental influences. DNA can be isolated from
any given part of the plants. Therefore genetic methods are also
applicable on young plants, not only for identifying the variety, but also,
for example, to determine the sex during the juvenile growth stage.
The most popular molecular biological methods use DNA amplification
via polymerase chain reaction (PCR). The RAPD method (Random
Amplified Polymorphic DNA), which is based on the reaction of
oligonucleotide primers with denaturized DNA, was used for example
by Patzak et al. to distinguish the Saaz aroma variety and Czech hybrid
varieties Bor, Sladek and Premiant (2002). Murakami confirmed this
hop variety identification method was a success (1998). Another
method, AFLP (Amplified Fragment Length Polymorphism), is much
more capable of distinguishing varieties. Using this method, Patzak
(2003) successfully distinguished Osvald clones 31, 72, | 14. The most
reliable procedure for the molecular genetic characterization of hop
genotypes and the assessment of their variability and biodiversity is the
SSR method (Simple Sequence Repeat). Many SSR markers have been
specified for hops (Hadonou et al., 2004; Jakse et al., 2002; Stajner et
al., 2005).As part of our previous papers, we prepared an effective SSR
marker system for the genotyping of Czech hop varieties (Patzak,2010).
We proved and established these markers to identify hop genotypes
and control the purity of varieties (Nesvadba et al., 2008).

There are || hop varieties currently registered in the Czech Republic
(breeded at the Hop Research Institute): Saaz, Saaz Late, Sladek,
Harmonie, Kazbek, Bohemie, Bor, Premiant, Rubin, Agnus and Vital.
The current paper informs about the use of molecular markers for
controlling the authenticity of Czech hops.The adulteration of Czech
hops is demonstrated based on chemical and genetics analyses. The
identification diagram of all Czech hop varieties is presented through
via chemical analyses of selected secondary metabolites.
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Kralj, 1991). Uniformitu sloZeni
silice nezavislou na nékterych
vlivech prostredi (stafi rostlin,

abnormalni hnojeni, virové infekce,
meziro¢nikové vlivy pocasi) prokazali
Likens a Nickerson (1967). V porovnani
s chmelovymi pryskyficemi se sloZeni silic,
vzhledem k tékavosti nékterych slozek,
méni rychleji napfiklad pri suSeni a zpracovani
na chmelové vyrobky, ale ne natolik, aby to
znemoznilo identifikovat odridu i po zpracovani
chmele na granule & extrakty (Peacock, 1992).
Pres velky pocet sloZek silic pouze nékolik z nich
poskytuje vhodnou informaci o identité odrady,
pricemZ nejvice zastoupené slozky nemusi hrat

adh\
L] -P‘l
i‘Eil “-
‘ \

-:h" se autortim podarilo na zikladé sloZeni chmelovych
silic a pryskyfic vzidjemné rozlisit nékolik desitek
rtznych odrid chmele (Narziss, 1986; Katsiotis, 1989;
Kenny, 1990; Kroupa, 2007; Shellie, 2009). U odrid, které jsou
geneticky pribuzné, jako jsou napf. Fuggle, Savinski Golding nebo
Tettnang a Zatecky polorany cervefidk, ani analyza chmelovych
pryskyric a silic nemusi vést k jednoznaénému rozliSeni. Analyza
polyfenold se k identifikaci odrid pouZiva pomérné ziidka. Chmelové
polyfenoly predstavuji velmi Siroké spektrum latek od jednoduchych
fenolovych kyselin aZ po kondenzované flavonoidni formy. Rada z nich
se vyskytuje ve formé glykosidl. Van Sumere et al. (1989) vypracovali
metodu separace nékolika desitek polyfenolovych slozek chmele
kapalinovou chromatografii a prokazali znaéné odridové rozdily
v zastoupeni nékterych slozek, predevsim glykosidi kaempferolu
a quercetinu. Frakci nizkomolekularnich polyfenoll pouZil k rozliSeni

vybranych odrid chmele Jelinek (2009).

V poslednich letech bylo vyvinuto nékolik metod identifikace
chmelovych odrid na zdkladé analyzy DNA. Na rozdil
od chemotaxomickych analyz nejsou genetické metody ovlivnény
stafim rostlin ani rdznymi vlivy prostfedi. DNA Ize izolovat
z libovolnych &asti rostlin. Jsou proto aplikovatelné jiz u mladych
rostlin, a to nejen k identifikaci odridy, ale také napf. k uréeni pohlavi
v juvenilnim stadiu ristu. NejpouZivanéjsi molekularné biologické
metody vyuZivaji amplifikaci DNA polymerazovou fetézovou reakci
(PCR). Metodu RAPD (Random Amplified Polymorphic DNA), ktera
je zaloZena na reakci oligonukleotidovych primerd s denaturovananou
DNA, pouzil napt. Patzak et al. k odliSeni Zateckého poloraného
Cervenaku a €eskych hybridnich odrid Bor, Sladek a Premiant (2002).
Uspénost metody k identifikaci odriid chmele byla potvrzena
i v praci Murakamiho (1998). Dalsi metoda amplifikace délkového
polymorfismu restrikénich fragmentd AFLP ma, vzhledem k vysoké
mire polymorfismu, mnohem vétsi rozliSovaci schopnost. Patzakovi
(2003) se touto metodou podafilo rozliSit Osvaldovy klony 31,
72, 114. NejspolehlivéjSim postupem pro molekularné genetickou
charakterizaci genotypli chmele a hodnoceni jejich variability
a biodiversity je metoda SSR (jednoduché sekvenéni repetice). Mnoho
SSR markeru bylo jiz pro chmel specifikovano (Hadonou et al., 2004;
Jakse et al., 2002; Stajner et al,. 2005). V nasich piedeslych pracich
jsme pripravili Gc¢inny SSR markerovaci systém pro genotypizaci
Ceskych odrid chmele (Patzak, 2010). OvéFili jsme a zavedli tyto
markery pro identifikaci genotypl chmele a kontrolu odrGdové
Cistoty (Nesvadba et al., 2008).

V CR je v soudasné dobé registrovano |1 odrad chmele (vySecht&né
ve Chmelai‘ském institutu s.r.o, Zatec): Zatecky polorany &erveiak,
Saaz Late, Sladek, Harmonie, Kazbek, Bohemie, Bor, Premiant,
Rubin, Agnus a Vital. Predlozend prace informuje o pouZiti
molekularnich marker@ pro kontrolu autenticity ¢eskych chmell.
Prikaznost falsifikace Ceskych chmeld je provedena na zikladé
chemickych i genetickych analyz. Pomoci chemickych analyz
vybranych sekundarnich metabolitl je prezentovano identifikaéni
schéma vsech Ceskych odrid chmele.
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2. Material and methods

Samples of dried raw hops and hop pellets from at least three
harvests were used to identify |1 Czech hop varieties. Recently
registered varieties were analyzed under their breeding codes (Vital
— 4715, Kazbek — 4353, Bohemie — 4837, Saaz Late — 4237, Rubin
- 4527).The samples came from all growing regions of the Czech
Republic.Varieites registered after 2007 were sampled in breeding
plots and state variety tests (Central Institute for Supervising and
Testing in Agriculture).

The content and composition of alpha and beta acids were
determined by liquid chromatography according to the EBC 7.7
method. At the same time, the content of prenylated flavonoids
xanthohumol and desmethyl-xanthohumol was analyzed (Krofta,
2008). Hop oils were isolated by steam distillation and analysed
by gas chromatography. The SPME method was applied for smaller
samples to isolate hop oils (Krofta 2001).The level of demonstrating
the adulteration of Saaz hops was investigated on Sladek and Saaz
Late in pellet form. Saaz, as the highest quality hop variety, is most
prone to adulteration. Both varieties were selected with respect
to the content of farnesene in hop oils. Sladek farnesen contains
only a small amount (less than | % rel.), the content of farnesene
in Saaz Late is comparable to that of Saaz (approx. 15% rel.).
The model ratio of admixture in Saaz was 5, 10, 20 and 30% w.
10 repetitions of alpha and beta acid and hop oil analyses were
conducted for each mix. Mean values and confidence intervals for
selected analytes were determined from the results of the analyses.
The level of demonstrating the adulteration was defined for such
an admixture ratio at which the confidence intervals of Saaz and
the mixed sample ceased to overlap for at least 2 components.
A statistical evaluation of experimental data was carried out using
QC.Expert 2.5 software (TriloByte Pardubice).

DNA was isolated from the young leaves and dried cones of
Czech hop varieties and breeding lines according to Patzak
(2001). The SSR method (Hadonou et al., 2004; Jakse et al., 2002;
Stajner et al., 2005), STS and EST-SSR (Patzak et al., 2007; Patzak
and Matousek, 201 1) marker systems were used for molecular
analyses. Typical PCR reactions (Taq PCR master mix kit, Qiagen,
Hilden, FRG) surfaced under the following amplification conditions:
2 min at 94 °C, 35 cycles/ (30 s at 94 °C; 60 s at 54 °C, 90 s at
72 °C); 10 min at 72 °C. PCR was performed in the TGradient
thermocycler (Biometra, Goettingen, FRG). Amplified products
were distinguished via vertical electrophoresis on 5% denaturant
(8M urea) polyacrylamide gel and visualized by silver-staining
(Patzak, 2001). The products were scored for the presence or
absence in each sample, according to molecular size measured via
a 20 bp DNA Marker (Bio-Rad, Hercules, CA, USA).

K identifikaci Il €eskych odrid chmele byly pouZity vzorky suSenych
hlavek a granuli z minimalné 3 sklizni. Odridy, které byly registrovany
v poslednich letech, byly analyzovany jesté pod svym Slechtitelskym
oznadenim (Vital — 4715, Kazbek — 4353, Bohemie — 4837, Saaz Late —
4237, Rubin - 4527). Vzorky pochazely ze vSech péstitelskych oblasti
CR. U novych odrid registrovanych po roce 2007 byly vzorkovany
$lechtitelské porosty Chmelai‘ského institutu v Zatci a registraéni
pokusy UKZUZ (UstFedni kontrolni a zkuebni Gstav zem&d&lsky).

Obsah a slozeni alfa a beta kyselin byly stanoveny kapalinovou
chromatografii dle metody EBC 7.7. Simultanné byl urcen i obsah
prenylovanych flavonoid(i xanthohumolu a desmethyl-xanthohumolu
(Krofta, 2008). Chmelové silice byly z matrice izolovany destilaéni
metodou a analyzovany plynovou chromatografii. V pripadé malého
mnoZstvi vzorku se k izolaci silic pouZila metoda SPME (Krofta,
2001). Mira priikaznosti falsifikace Zateckého poloraného ervefiaku
byla zkoumana na odridach Sladek a Saaz Late v granulované formé.
Zatecky &ervefidk, jako nejkvalitn&jsi odrida chmele, je falsifikaci
realné nejvice ohroZen. Obé odridy byly vybrany s ohledem
na obsah farnesenu ve chmelovych silicich. Odrtda Sladek farnesen
obsahuje jen ve velmi malém mnozstvi (méné | % rel.), v odridé Saaz
Late je obsah farnesenu srovnatelny se ZPC (cca 15% rel.). Podil
piimési v Zateckém cervenaku &inil 5, 10, 20 a 30% hm. Pro kazdou
smés byly provedeny analyzy alfa a beta kyselin a chmelovych silic
v 10 opakovanich. Z vyslednych hodnot byly stanoveny primérné
hodnoty a intervaly spolehlivosti vybranych analytd. Mira
prikaznosti falsifikace byla urcena pro takovy podil primési, pri
kterém se intervaly spolehlivosti &istého ZPC a smésného vzorku
u minimalné 2 sloZek prestaly prekryvat. Statistické hodnoceni
experimentalnich dat bylo provedeno pomoci programu QC.Expert
2.5 (TriloByte Pardubice).

DNA byla izolovana z mladych listG a suSenych hlavek ¢eskych odrid
chmele a Slechtitelskych linii podle Patzaka (2001). Pro molekularni
analyzy byla pouzita SSR metoda (Hadonou et al., 2004; Jakse et al.,
2002; Stajner etal., 2005), STS a EST-SSR (Patzak et al., 2007; Patzak
and Matousek, 2011) markerovaci systémy. Typicka PCR reakce (Taq
PCR master mix kit, Qiagen, Hilden, FRG) probihala za nasleduijicich
amplifikaénich podminek: 2 min pfi 94 °C, 35 cykld (30 s pfi
94 °C; 60 s pti 54 °C, 90 s pfi 72 °C); 10 min pfi 72 °C. PCR byla
provadéna v TGradient termocykleru (Biometra, Goettingen, FRG).
Amplifikované produkty byly rozliSeny vertikalni elektroforézou
v 5% denaturaénim (8M mocovina) polyakrylamidovém gelu
a vizualizovany barvenim stribrem (Patzak, 2001). U produktd byla
zaznamenana jejich presence nebo absence v jednotlivych vzorcich
na zakladé molekularnich velikosti podle 20 bp DNA Markeru (Bio-
Rad, Hercules, CA, USA).




3. Results and discussion

3.1 Chemotaxonony of hop varieties

The results for determining bitter acids and prenylflavonoids in

selected samples of
the Sladek variety from
2008 - 2010 harvests are
displayed in table I.The
results show that the
most stable parameters,
provided by the analysis,

are represented by
cohumulone and
colupulone, ranging
within  a  relatively
narrow 25 to 29%

rel., and 47 - 50% rel.
respectively. Absolute
contents of alpha acids
ranging between 4 to
12% w. significantly
depend on the age of
hop plants and the
growing region. Fig. |
depicts the typical range
of the cohumulone
ratio for all Il Czech
varieties. This indicator
can be applied for Agnus
and Kazbek (> 30% rel.)
and Harmonie (< 20%
rel.). All other intervals
overlap for  values
ranging from 20 to
30% rel. and therefore
cannot be wused for
the identification
process. The following
substances can  be
used to determine
varieties from hop oil

Table I: Content and composition of alpha acids, beta acids, X, DMX in
Sladek hops (2008-2011)

3.1 Chemotaxonomie odrid
V tabulce

CZECH HOPS

2012

| jsou uvedeny vysledky stanoveni horkych kyselin

Tabulka I:
ch?;z Cohumulone | Colupulone X 102X/ DMX
(% wiw) (% rel.) (% rel.) (% wiw) Alpha (% wiw)
4,15 5,36 0,77 29,2 49,0 0,58 14,0 0,12
4,26 5,20 0,82 27,5 49,0 0,62 14,6 0,06
5,88 6,48 0,91 26,8 49,9 0,61 10,4 0,16
6,41 6,38 1,01 25,9 48,2 061 9,5 0,13
7,24 751 0,96 25,6 49,1 0,73 10,1 0,15
9,91 5,05 1,96 24,8 47,1 0,88 89 0,14
11,72 6,09 1,94 253 47,7 0,88 7,5 0,21
Fig. I: Cohumulone ratio in alpha acids of Czech hop varieties
Obr. I:
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components: isobutylisobutyrate, 2-methylbutylisobutyrate, 3-

a prenylflavonoidi

odridé Sladek
ve vybranych
vzorcich hlavek ze
sklizni 2008-2010.
Vysledky ukazuji,
Ze nejstabilnéjsimi
parametry, které
analyza poskytuje, jsou
zastoupeni kohumulonu
a kolupulonu, které se
pohybuji v relativné
Uzkém rozmezi 25 aZ
29% rel, resp. 47-50%
rel. Absolutni obsahy
alfa kyselin, které se
pohybuji v Sirokém
intervalu 4 az 12% hm,,
jsou velmi zavislé na staFi
porosti a  péstebni
lokalité. Na obr. | jsou
znazornéna typicka
rozmezi poméru
kohumulonu pro vsech
Il ¢eskych odrid. Pro
identifikaci lze tento
ukazatel pouzit pro
odridy Agnus a Kazbek
(> 30% rel.) a Harmonie
(< 20% rel). VSechny
ostatni  intervaly se
prekryvaji v hodnotach
od 20 do 30% rel. a jsou
tudiz pro identifikaci
nepouZitelné. Ze
slozek chmelovych
silic  Ize k  urceni
kultivart vhodné vyuzit

predevsim tyto latky: isobutylisobutyrat, 2-methylbutylisobutyrat,
3-methylbutylisobutyrat, B-farnesen, o+B-selieny. Je to dano tim,
Ze se v odrldach nevyskytuji vibec nebo jen ve velmi malém
mnoZstvi, nebo naopak

methylbutylisobutyrate, B-farnesene, a+f-selinene. This is because
the varieties do not contain any traces, or a very small amount,
or on the contrary, are

. . . 5 . .
represented abundantly. Table 2: Typical intervals (% rel.) of hop oil components in Czech hop

o " varieties jsou zastoupeny
Some varieties contain nadprimérné.  Krom&
an exceptionally high Tabulka2: toho nékteré odridy
amount of a certain obsahuji mimoradné
rida/Varie IBIB* 2+3-MeBulB** -farnesene o-copaene Y
in their identification. i - p m . ur¢ité  slozky, ktera
For example, Kazbek vZateclf?l polorany <00l 0,01 — 0,04 13-20 <20 0,18—-024 ji timto s vysokou
contains more than  Cerveiak SAAZ) pravdépodobnosti
1% of geranylacetate | Saazlate 0,05 - 0,07 0,14-0,17 15-2I <20 0,16-020 identifikuje. Jako
and  sesquiterpene g 009-011  037-056 <10 <20  030-035 Priklad lze uvest
a-copaene, ie. four odridu Kazbek, ktera
times more compared | Harmonie 0,10-0,14 035-0,50 <10 =15 020-033  y silicich obsahuje vice
to other Czech and  Bohemie 0,13-0,18  040-0,55 -3 9-12 022-027 nez |% geranylacetitu
foreign hop varieties. a terpenického
_ _ < < = .
The contents of the said Kazbek 0,16 -0,26 0,85—1,22 1,0 3,0 1,20 - 1,35 uhlovodiku  o-kopaenu,
hop oil components  Bor 0,12-0,15 0,45-0,55 <10 <20 025-035  coZje min. 4krat vice nez
in Czech hop varieties  premant 011-0,15  041-05I 1-3 <20 023-034  OstatniCeskéizahranicni
are shown in Table 2. ; odridy. Intervaly
Table 3  summarizes Rubin 0,25-0,35 0,65 - 1,29 <10 13-20 0,25-0,35 obsahii vy3e uvedenych
the typical contents of | Agnus 0,16-020  070-125 <10 <20 025-039 sloZek chmelovych silic
i Ceskych dridach
prenylflavonoids  and 4, 0,10-016  076—1,19 -5 10-20  008-0,2 . CeSeh odrudac

jsou uvedeny v tabulce
2. V tabulce 3 jsou

the xanthohumol/alpha

. . * isobutylisobutyrate
acids ratio parameter.

** 2-methylbutylisobutyrate + 3-methylbutylisobutyrate
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High amounts of Table 3: Content of xanthohumol and DMX in Czech hop cultivars sumarizovany  typické
xanthohulol in Vital and Tapulka 3: intervaly obsahl
Agnus varieties and high prenylflavonoidi
content of DMX in Vital OdriidalVariety Xanthohumol Alpha acids DMX a pomérovy parametr
are applicable varietal (% wiw) (% wiw) X/alfa.10? (% wiw) obsahu  xanthohumolu
traits. The summary of  Zatecky polorany vs. alfa kyseliny.
distinguishing attributes  &erveiiak (SAAZ) 030-050 25-30 8-12 005-02 Z téchto daji jsou
for Czech hop secondary | ¢..- | ate 0.30— 050 35_60 810 007 —0.12 nejvyznamnéjsi  vysoké
metabolites and their . obsahy  xanthohumolu
levels are shown in Table ~ Sadek Rt G i B OAY v odridéch Vital a Agnus
4, Harmonie 0,40 - 0,70 50-80 7-9 0,10-0,15 a mimoradné vysoky
i bsah DMX dradé

Figure 2 depicts the Bohemie 0,50 - 0,80 50-80 8- 10 010-020  ©bsah DMX v odridé
. e ) Vital. Pfehled a drovné
identification ~ diagram = Kazbek 0,30 — 0,45 50-80 5-7 0,10-0,20 v . o

¢ all 11 Czech h rozliSovacich znaka
o zech MOP Bor 040-060 60-90 5-7 008-06 ve slozeni sekundarnich
varieties. With  the . metabolita Eeskych
common  analysis of | Premiant 0,30-0,50 70— 10,0 4-6 0,07-0,15 2 <y

) . , odrdd chmele jsou
bitter acids, we can Rubin 0,45-0,75 9,0-12,0 5-6 0,05-0,10
distineuish Aen uvedeny v tabulce 4.

Istinguis gNUS,  * Agnus 0,70 — 1,00 90— 12,0 7-8 0,10- 0,20
Kazbek, Harmonie ) Na obrazku 2 je
varieties from others = V& 0100 LU LY Sl 22Ul znazornéno identifikaéni

based on the content
of cohumulone.. A high
DMX content can
also indicate the Vital
variety. The content of

composition
Tabulka 4:

Table 4: Distinguish attributes of hop varieties secondary metabolites

schéma vSech |1 Ceskych
odrtd chmele. Pomoci
bé&Zné analyzy horkych
kyselin Ize, na zékladé
zastoupeni kohumulonu,

b-farnesene, assessed on odlid§it od ostatnich
identification parameter. Harmonie. Diky
A high content of vysokému obsahu
farnesene around [5% < 20%rel filatmonic DMX  je moZno
rel. is typical for the = >30%rel Kazbek, Agnus indikovat i odrGdu Vital.

Saaz and Saaz Late
varieties. The hybrid

B-farnesene

Klicovym identifikac¢nim
parametrem je obsah

.. < 1% rel. Sladek, Harmonie, Kazbek, Bor, Rubin, Agnus ..
origin of Saaz Late B-farnesenu, jeni je
confirms the presence | | =5%rel Bohemie, Premiant, Vital posuzovan na tfech
of certain esters in hop > [0% rel. Zatecky polorany &erveiiak, Saaz Late arovnich. Vysoky
oils (isobutylisobutyrate, . obsah kolem 15% rel.
. o+B-selinenes . T
isobutylpropanoate, je charakteristicky

2-methylbutylisobutyrate) ~ <2%rel.

which are practically

not contained in the > 10%rel

Saaz variety. Varletlgs xanthohumol (X), DMX

Bor, Sladek, Harmonie .

and Rubin contain less X~ 0:70% wiw

than 1% of B-farnesene. ~ DMX >0,25% Vital
A medium content of X/Alpha.10? > 8

B-farnesene froml to |

— 5% rel. is typical for the Premiant, Vital and Bohemie varieties
Another step towards identifying varieties is based on the
different content of alpha and beta selinenes in hop oils. With
this indicator, we can distinguish the Bor, Sladek (< 2% selinenes)
and Harmonie, Rubin varieties (> 10% selinenes). To further
distinguish these varieties, we can use different ratio alpha/beta
acids (2.0 < alpha/beta > 2.0), a high amount of cis-ocimene in hop
oils (Bor), a low cohumulone ratio (Harmonie) and xantomumol/
alpha acids ratio (Sladek). Vital, Premiant and Bohemie varieties
can be determined in similar fashion. While Vital and Bohemie
contain more than 10% rel. of selinenes, Premiant contains less
than 2% rel. Further discrimination between Vital and Bohemie
is simple thanks to the different content of o-humulene. The
diagram can be adequately modified when further varieties are
registered. Provided the varieties are very similar, other potential
identification parameters obtained from the analysis of low-
molecular polyphenols by liquid chromatography (Robbins, 2003)
and genome analysis can be applied.

iateck)" polorany cervenak, Saaz Late, Bor, Premiant,
Agnus, Sladek, Kazbek

Harmonie, Bohemie, Rubin, Vital,

Agnus, Vital

Zatecky Eervendk, Saaz Late, Sladek, Bohemie

pro Zatecky polorany
Cerveniak a odridu Saaz
Late. Hybridni pivod
odriidy Zatecky pozdni
potvrzuje  pFitomnost
nékterych esterd
ve chmelovych silicich
(isobutylisobutyrat,
isobutylpropanoiat,
2-methylbutylisobutyrat), které Zatecky Cerveriak prakticky
neobsahuje. Odridy Bor, Sladek, Harmonie a Rubin obsahuji méné
neZ | % B-farnesenu. StFedni obsah B-farnesenu v rozmezi | a2 5% rel.
je typicky pro odridy Premiant, Vital a Bohemie. Dalsi identifikaéni
krok je zaloZen na rozdilném obsahu o+f-selineni ve chmelovych
silicich. Pomoci tohoto ukazatele Ize rozlisit dvojice odrid Bor,
Sladek (< 2% selinent) a Harmonie, Rubin (> 10% selinent). K dalsi
identifikaci vySe uvedenych dvojic odrid Ize pouZit rozdilny pomér
alfa/beta kyselin (2,0 < alfa/beta > 2,0), vysoky obsah cis-ocimenu
v silicich (Bor), nizky pomér kohumulonu (Harmonie), popt. pomér
xantohumol/alfa kyseliny (Sladek). Obdobnym zpiisobem lze rozlisit
odridy Premiant, Vital a Bohemie. Zatimco Vital a Bohemie
obsahuji vice nez 10% rel. selinenl, Premiant méné nez 2% rel.
Dalsi diskriminace mezi odridami Vital a Bohemie je snadna diky
vyrazné rozdilnému obsahu dalSiho seskviterpenu o-humulenu. PFi
registraci dalSich odrid Ize uvedené schéma vhodné doplnit. Mize
se ovSem také stat, Ze nebude vyhovovat. V tomto pripadé jsou
v zéloze dalsi potencialni identifikaéni parametry ziskané z analyzy
nizkomolekularnich  polyfenolli  kapalinovou  chromatografii
(Robbins, 2003) a predevsim analyzy genomu.
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Fig. 2: Identification diagram of Czech hop cultivars
Obr. 2:

Saaz, Saaz Late
Sladek, Harmonie

Bohemie, Kazbek cohumulone > 30% rel. N Agnus
Bor, Premiant, Rubin | Kazbek
Agnus, Vital

xanthohumol > 0,70 %

Saaz B-farnesene > 10 % methylgeranate > 1 %
Saaz Late " o-copaene < 0,4 %

isobutylisobutyrate < 0,01 % m

2-MeBuisobutyrate < 0,02 % <

isobutylisobutyrate > 0,05 % S Lat

> y 4
2-MeBuisobutyrate > 0,10 % aa ate Bohemie

B-farnesene 1-4 % Premiant
Vital

eranylacetate
g+ o-copaene > 1.0 %

Bor, Sladek

p-farnesene < 1,0 %

Harmonie <

Rubin Mselinenes <2,0%

selinenes < 2,0 % Bor

selinenes 10-20 %

Sladek

Y
Bohemie

m‘ cis-ocimene > 0,60 % Vital
o/B>2,0
. a-humulene > 20 %
Bohemie
_ a/B<2,0
10°.xanthohumol/a. = 8-14

a-humulene 1-4 %

Vital DMX > 0,25 %

selinenes 10-20 % [ s FE1d1g0e) a1z
d Rubin

a/B<2,0 cohumulone > 25% rel.
b cohumulone < 25 % rel. a/f>2,0
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3.2 Identification of hop Fig. 3: Analysis of amplified
varieties on the basis of hop genotypes with three
DNA analysis denaturating gel.

The use of molecular Obr. 3:
methods was recently
implemented into the
hop breeding process
as well as into the hop
variety identification and
determination  system.
We verified the use of
the SSR marker system
for the successful and
complete identification
and determination
of registered Czech
hop varieties. Three
or four SSR primer
combinations are
necessary for their
effective and accurate
determination (Fig.
3). It is a well known =4
fact that DNA can be HIGT4
isolated from dried
hops for molecular
analyses  (Araki et
al, 1998; Murakami,
1998; Townsend et al,
2000; Fleisher et al,
2004). We were also

Osv. klon 31
Osv. klon 72
Osv. klon 114
Bor

Sladek
Agnus
Premiant
Harmonie
Rubin

Vital

HIGA29

HIGA3 gy lo.

L

e

products in SSR reaction of different Czech
primer combinations in 5% polyacrylamide

Kazbek

Fig. 4: Analysis of amplified products in SSR reaction of individual and mixture
hop cone samples in 5% polyacrylamide denaturating gel.

3.2 Identifikace odrid
na zdkladé analyzy DNA

V nedavné dobé bylo

zavedeno pouZiti
molekularnich metod
do Slechténi chmele

ado systému identifikace

a determinace odrad
chmele. Oveérili
jsme vyuZiti SSR

markerovaciho
systému pro UspéSnou
a kompletni identifikaci
a determinaci ceskych

Saaz late
4932
4964
Bohemie

povolenych odrud

chmele. TFi nebo

ctyri  SSR primerové
kombinace jsou nutné

pro  jejich  Gcinnou

a presnou determinaci

(Obr. 3). Je znamo,

e Ze je moiné izolovat
| DNA i ze susenych
hlavek pro molekularni

analyzy (Araki et al,

1998; Murakami, 1998;

Townsend et al., 2000;
Fleisher etal.,2004). | my
jsme Uspésné izolovali
DNA ze susenych hlavek
chmele vSech ceskych

successful in isolating Obr. 4: povolenych odrid pro
DNA from the dried SSR molekularni analyzy.
hops of all registered _ e v . Markerovaci systém byl
Czech varieties for the g THFHTT 1 ZPC pouzitelny pro kontrolu
SSR molecular analysis. »n =L O autenticity a odridové
The marker system - % = RS gistoty Eeskych odrid
was used to check gﬂ 3 § & chmele. Protoze
the authenticity and < C'Z M )N IREIIREI Agnus jsou molekularni
variety purity of Czech S| | 7| ol an iz | O metody velice citlivé,
hop  varieties.  Since otestovali jsme je pro
molecular methods are . detekci kontaminaci
very sensitive, we tested ) ve smésnych DNA
them for the detection of ' ( vzorcich. 'V naSich
contamination in mixed HIGT17 . exesr'lmevntech |an§
DNA  samples. Our . | ovéfili, Ze je mozné

experiments proved that
it is possible to detect
a 5 to 10% admixture
of another variety in the
mixed DNA hop sample
(Fig. 4). Our results match previously released results, where the
detection limit ranged from 5% to 5% (Araki et al., 1998; Murakami,
1998).

The hop variety purity is verified throughout the entire production
cycle, starting with the preparation of rootstock and ending with
the inspection of planted crops. Chemotaxonomy methods are
used in raw hops and hop products. Genetic analyses are feasible
from any part of the hop plant, preferably from young leaves. The
reliability of identifying hop varieties generally depends on the age
of samples and the method of processing raw hops into products.
The determination rate decreases with the aging of samples. This
generally applies for both chemotaxonomic analyses and DNA
analyses. Freshly dried hops have a higher determination rate
compared to hop pellets. During the course of hop processing,
the content and composition of certain secondary metabolites
change, and the DNA degrades. It is a well-known fact that, for

Uspésné detekovat 5 az
e ‘ < 10% pFl’mvési,jiné odridy

ve smésném DNA

vzorku chmelovych

hlavek (Obr. 4). Nase
vysledky byly ve shodé s drive publikovanymi vysledky, kde se
detekéni limit pohyboval od 5% do 15% (Araki et al., 1998;
Murakami, 1998).

Provérovani odridové Cistoty chmele se provadi v priibéhu celého
vyrobniho cyklu podinaje pripravou sadbového materidlu a konce
kontrolou vysazenych porosti. Chemotaxonomické metody se
uplatfiuji ve chmelovych hlavkach a chmelovych vyrobcich, metody
zaloZené na analyze genomu lze provadét z libovolné &asti rostliny,
nejlépe zmladych zelenych listl. Spolehlivost identifikace chmelovych
odrid obecné zavisi na stari vzorkd a na zplsobu zpracovani
hlavkového chmele na vyrobky. Jak pro chemotaxonomické
analyzy, tak analyzy DNA obecné plati, Ze starnutim vzork( se mira
prikaznosti sniZuje. Vétsi mira prikaznosti je u €erstvych susenych
hlavek v porovnani s granulovanym chmelem. PFi zpracovani se
obsah i sloZeni Fady sekundarnich metabolitl vice ¢i méné méni,
dochazi k degradaci DNA. Je znamo, Ze napf. b-farnesen je relativné
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Table 5: Composition of selected parameters of secondary metabolites in pure varieties Saaz, Sladek and mixtures

Tabulka 5:

primér / average 2,85
95 % int. spolehlivosti

ZPC/SAAZ
100 %

alfa kyseliny (% hm.)
alfa acids (% rel.)

g / confidence interval 2,81 -2,89
3 o 2
= s [ primér / average 5,56
9 E::: I:ZIS:SI"& (r/;lf)lm.) 95 % int. spolehlivosti
e . | confidence interval 551 -56l
=
< poméralb 051
~  alpha/beta ratio
kohumulon 235
cohumulone
. primér / average 0,44
zg:j c(:‘ll’ (r“’zrll ) 95 % int. spolehlivosti
: / confidence interval 0,42 - 0,47
“ primér / average 0,01
© IBIB* (% rel.) 95 % int. spolehlivosti
_§' / confidence interval =
E prumér / average 0,03
| 2-MeBulB** (% rel) 95 % int. spolehlivosti
/ confidence interval 0,02 - 0,04
primér / average 13,41
farnesene (% rel.) 95 % int. spolehlivosti
/ confidence interval 12,9 - 13,9

*IBIB = isobutylisobutyrate
**2-MeBulB = 2-methylbutylisobutyrate

example, b-farnesen is relatively unstable and compared to other
sesquiterpenes, its content decreases (Kroupa, 2007). Analyzing
DNA is inapplicable for hop extracts, because process conditions
either eliminate or destroy the DNA.

3.3 Adulteration of Saaz aroma variety

The results of chemical analyses of the model adulteration of Saaz
aroma hops using the Sladek variety are summarized in table 5. The
content of alpha acids in pure varieties was 2.85% w. (Saaz) and
7.54% (Sladek). The results demonstrated that with an admixture
content of 5%, the content of alpha acids in the mixed sample
increased to 3.11% w. with a confidence interval of 3.07 to 3.15%,
which is beyond the interval for the pure Saaz variety (2.81-2.89 % w).
The confidence interval gap for beta acids was achieved even at the
level of 20% ratio of Sladek in the mix. This is caused by a relatively
small beta acid difference in pure samples (5.56 vs. 5.92 %). From
a practical point of view this outcome comes to no avail, because
values for mixed samples are still within the interval typical for pure
Saaz hops and do not arouse any suspicion for possible adulteration.
The same conclusion applies to the cohumulone ratio, despite an
increasing trend in greater use of admixture. The hop oil analysis of
mixed samples revealed the admixture thanks to the identification
of several esters (isobutylisobutyrate, 3methylbutylisobutyrate,
2methylbutylisobutyrate), which is practically not contained in Saaz.
The separation of confidence intervals was achieved at the level of
5% of the admixture. Similar results were obtained for the Saaz Late
variety, being used for model adulteration of Saaz. The separation of
confidence intervals was achieved at the level of 10% of the admixture.

4. Conclusion

An identification diagram of the || registered varities of Czech hops
was established based on the chemotaxonomy analyses of hop resins,
hop oils and prenyflavonoids. Molecular genetics analyses of dried
hops demonstrated that identifying varieties from this material is
possible. The reliability of identifying hop varieties generally depends
on the age of samples and the method of processing raw hops into
products. DNA analysis is inapplicable for hop extracts and limited

TR
0%
7,54 3,11 3,46 3,95

7,37 -7,70 3,07 - 3,15 3,40 - 3,52 3,89 - 1,02
5,92 561 5,65 5,70

5,79 - 6,05 5,54 - 5,67 5,56 - 5,74 5,63 - 5,77
1,27 0,55 (0X]] 0,65
28,8 23,8 24,6 25,5
1,37 0,48 0,53 0,59

1,35 - 1,39 0,46 - 0,49 0,51 - 0,55 0,55 -0,63
0,15 0,02 0,03 0,05

0,15-0,17 - - -
0,73 0,11 0,18 0,28

0,63 - 0,83 0,09-0,13 0,17 - 0,20 0,23 -0,33
0,78 10,2 9,45 8,02

0,77 - 0,80 9-78 - 10,59 9,09 -9,81 7,26 - 8,78

nestabilni a v porovnani s ostatnimi seskviterpeny se jeho obsah
snizuje (Kroupa, 2007). V pripadé chmelovych extraktil je analyza
DNA nepoutzitelna, protoZe procesni podminky DNA odstranuji
nebo destruuiji.

3.3 Falsifikace Zateckého poloraného cerveridku

Vysledky chemickych analyz modelové falsifikace Zateckého
poloraného cerveridku odrldou Sladek jsou uvedeny v tabulce 5.
Obsah alfa kyselin v &istych odradach &inil 2,85% hm. (ZPC) a 7,54 %
hm. (Sladek). Vysledky ukazaly, Ze jiz pFi 5 % obsahu pFimési se obsah
alfa kyselin ve smésném vzorku zvysil na 3,11 % hm. s intervalem
spolehlivosti 3,07 aZ 3,15%, coZ je mimo interval pro &isty ZPC
(2,81-2,89% hm.). Pro beta kyseliny bylo dosazeno rozestupu
intervall spolehlivosti aZ pri 20 % podilu odridy Sladek ve smési. Je
dano relativné malym rozdilem beta kyselin v &istych vzorcich (5,56
vs. 5,92 %). Z praktického hlediska je toto zjisténi vSak bezcenné,
protoze vysledné hodnoty obsahi hor'kych kyselin se stale pohybuji
v intervalech typickych pro &isty Zatecky &ervefidk a nevyvolavaji
Zadné podezieni na moznou falsifikaci. Stejny zavér plati i pro
zastoupeni kohumulonu, prestoZe ma se zvySujicim se podilem
primési stoupajici trend. Analyza chmelovych silic smésnych vzorki
odhalila primés diky identifikaci nékolika esterd (isobutylisobutyrat,
2-methylbutylisobutyrat, 3-methylbutylisobutyrat), které Cisty
ZPC prakticky neobsahuje. Oddéleni intervalti spolehlivosti bylo
dosazeno jiz pri podilu 5% primési. Podobné vysledky byly zjistény
i v piipadé modelové falsifikace Zateckého &erveiidku odriidou Saaz
Late. Falsifikaci prokazala az analyza chmelovych silic na drovni 10%
pridavku pFimési.

Na zakladé chemotaxonomickych analyz chmelovych pryskyfic, silic
a prenylovanych flavonoidl se podafilo sestavit identifikaéni schéma
Il registrovanych ¢eskych odrid chmele. Molekularné - genetické
analyzy suSenych hlavek ukazaly, Ze identifikace odrid z téchto
matric je mozna. Spolehlivost identifikace chmelovych odrad
obecné zavisi na stari vzorkl a na zplsobu zpracovani hlavkového
chmele na vyrobky. V pripadé chmelovych extraktl je analyza DNA
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for hop pellets. Model tests for the adulteration of the Saaz aroma
variety carried out by chemical and genetics analyses identically
demonstrated that the level of conclusiveness starts with approx.
10% of the admixture. However, this limit cannot be generalized.
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MILESTONE IN CZECH HOP GROWING: HARVEST OF THE FIRST CZECH ORGANIC HOPS

Ing. Josef JeZek, Ing. Josef Vostrel, CSc., Ing. Karel Krofta, Ph.D., Ing. Ivo Klapal
(Hop Research Institute, Zatec/Chmelafsky institut s.r.o, Zatec)

Introduction

Organic farming is the official direction of the European Union’s
Common Agricultural Policy. It gives priority to production quality
rather than quantity, unlike conventional farming, which strives for the
highest possible profits. The world’s history of organic hop growing
started in Bavaria in the mid-1980s. In 2011, 55 farms in 10 countries
of the world were devoted to organic farming. They cultivate a total
of 187 hectares of hop fields with an annual production of 240 tons
of certified organic hops. In other countries, which include the
Czech Republic, there are additional hop fields with a total area of
127 hectares undergoing a period of transition from conventional to
organic hop growing. At the end of 2011, 10.6 hectares of hop fields

cultivated in the organic mode by four entities were registered in the
Czech Republic. Saaz is grown on eight hectares and the Premiant
variety on the remaining area. Issues related to the production of
organic hops are part of a research project titled “Czech Organic
Beer", receiving financial support from the Ministry of Industry
and Trade in the period from 20Il to 20I13. Czech organic hops
have a promising marketing potential for the relevant beer market
segment. The objective of the project is to develop a comprehensive
system for organic hop growing in the Czech Republic, to produce
high-quality hops and to process them into a final product — organic
beer. Ceskomoravské Sladovny, a.s. in Zab¥eh is the only Czech
company producing malt for these purposes.

Organic farming is the form of agriculture that relies on natural cycles
and dependencies and makes it possible to produce food of high
quality and great value. Its priority is the quality of production. Its basic
principles include the ethical treatment of livestock, environmental
protection, saving non-renewable natural resources, population
health protection, maintaining agricultural and rural employment, and
preservation of natural biodiversity. Since 1991 it has been part of the
European Union’s agricultural policy. [I].

The development of organic farming in the Czech Republic was made
possible by the democratic changes after 1989. The Czech Republic is
at the top of new EU member states and one of the world’s leaders in

Ekologické zemédélstvi je oficialnim smérem spoleéné zemédélské
politiky Evropské unie. Jeho prioritou je kvalita, nikoli kvantita
produkce na rozdil od konvenéniho zemédélstvi, u kterého je cilem
maximalni zisk. Historie organického péstovani chmele ve svété
zacala v poloviné 80. let minulého stoleti v Bavorsku. V roce 2011
se organickému péstovani chmele vénovalo 55 farem v 10 zemich
svéta. Obdélavaji celkem 187 ha chmelnic s roéni produkci 240t
certifikovaného biochmele. V jinych zemich, ke kterym se Fadi
i CR, existuji dal$i chmelnice o vyméie 127 ha v tzv. pfechodném
obdobi z konvenéniho na ekologické péstovani chmele. Ke konci
roku 2011 bylo v CR evidovano 10,6 ha chmelnic obdélavanych
v ekologickém reZimu u ¢tyF péstitelskych subjektid. Na 8 hektarech
se péstuje Zatecky polorany Eerveak, na zbyvajici plose Premiant.
Problematika vyroby biochmele je reSena jako vyzkumny projekt
»Ceské biopivo" s finanéni podporou Ministerstva pramyslu
a obchodu v obdobi 2011-2013. Cesky biochmel predstavuje nad&jny
marketingovy potencial tohoto triniho segmentu piv. Projekt si
klade za cil vypracovat komplexni technologii ekologického péstovani
chmele v CR, vyprodukovat jakostni chmel a finalizovat jej pFi vyrobé
kone¢ného produktu — biopiva. Vyrobou sladu se zabyva jen jeden
podnik v CR a tim jsou Ceskomoravské Sladovny, a.s., Zabi‘eh.

Ekologické zemédélstvi je takovy zpisob hospodareni, ktery
bere ohled na pFirozené kolobéhy a zavislosti a umoZiiuje tak
produkovat vysoce kvalitni a hodnotné potraviny. Jeho prioritou
je kvalita produkce. Je zaloZené na zasadach etického pFistupu
vi¢i chovanym zvifatim, ochrany Zivotniho prostredi, Setfeni
neobnovitelnych prirodnich zdroji, ochrané zdravi populace, ale
i udrZeni zaméstnanosti v zemé&délstvi a na venkové a udrZeni
prirodni biodiverzity. Od roku 1991 je i soucasti zemédélské politiky
Evropské unie [1].

V Ceské republice byl rozvoj ekologického zem&délstvi umoznén
az demokratickymi zm&nami po roce 1989. CR se nachazi na 3picce
mezi novymi ¢lenskymi zemémi EU a Fadi se na predni svétové misto
v rozsahu ploch zarazenych do ekologického hospodareni. Ke konci
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terms of organic farming acreage. As of the end of 2011, 3,920 organic
farms were registered, cultivating an area of 482,927 hectares, which
is 11.4% of the total agricultural land in the Czech Republic. The
largest share of organic land comprises grass vegetation (398,060
hectares), followed by arable land (59,281 hectares), orchards (6,453
hectares), vineyards (965 hectares), hop fields (10 hectares) and other
areas (18,158 hectares) [2].

Organic farming is regulated by both EU and
national legislation. EU legislation is represented
by Council Regulation (EC) No. 834/2007 on
organic production and labelling of organic products
and repedling Regulation (EEC) No. 2092/91;
national legislation by Act No. 344/2011 Coll,
amending Act No. 242/2000 Coll., on organic farming
(its amendment came into force on January I,
2012, deleting some passages that duplicated EU
regulations.)

Organic farming. In nature we trust.
Ekologické zemé&dé&lstvi. V&Fime prirodé.*)

roku 2011 bylo evidovano celkem 3 920 ekofarem, vyméra ekologicky
obhospodarované pldy dosahovala 482 927 ha, coz je 11,4% podil
ekologického zemé&d&lstvi na celkové vymére zemédélské pady CR.
Nejvétsi podil ekologicky obhospodarované pldy tvofily trvalé
travni porosty (398 060 ha), méné potom ornd pida (59 28I ha),
sady (6 453 ha), vinice (965 ha), chmelnice (10 ha) a ostatni plochy
(18 158 ha) [2].

Ekologické zemédélstvi je upraveno unijni
a narodni legislativou.  Unijni legislativu
predstavuje nafizeni Rady (ES) ¢&. 834/2007,

o ekologické produkci a oznacovdni ekologickych
produkti a o zruSeni nafizeni (EHS) & 2092/91,
narodni legislativu zakon €. 344/2011 Sb., kterym
se méni zdkon & 242/2000 Sb., o ekologickém
zemédélstvi, jehoZ novela vstoupila v platnost I.
I. 2012 a jehoZ nékteré pasaze byly vypustény,
nebot se duplikovaly s unijnimi predpisy.

EU Agriculture
Zemédélstvi EU

The beginning of organic hop growing in the Czech Republic dates
back to 2009. However, the first Czech “organic hops* were grown
as early as the mid-1980s in cooperation between the Hop Research
Institute and the Entomological Institute of the Czechoslovak
Academy of Sciences. In the years 1983 and 1985, the growers
succeeded in cultivating hops in an experimental hop field with an
area of 0.9 hectares without applying pesticides. It was crucial to
control hop aphids by using migrating aphidophagous ladybugs, in
particular the seven-spotted ladybugs (Coccinella septempunctata)
from the adjacent biotopes. The project results were presented at the
international symposium “Aphidophaga II“ in 1984 [3] and at a panel
titled “Integrated Pest and Disease Control in Hops* in East Malling,
England in 1987 [4].

Back then, brewers did not show any interest in organic hops, and
therefore research in this area was not a priority. Nonetheless,
in the following years, the use of bioagents was tested to
protect hops against hop aphids and two-spotted spider mites.
Non-flying forms of two-spotted ladybugs (Adalia bipunctata)
or aphidophagous midges (Aphidoletes aphidimyza) were used in
the field tests. Additional tests were carried out successfully in
flowerpot nurseries, in the hop fields with poles in Kadan and
later on at the Research Farm in Steknik, using predatory mites
(Typhlodromus pyri, Amblyseius californicus, Amblyseius cucumeris or
Phytoseilus persimilis) to protect hops against two-spotted spider
mites [5]. A native Typhlodromus pyri species is used for functional
protection of organic hops. Similarly to other naturally occurring
acarophagous insects, it can keep two-spotted spider mites below
an economically harmful level and need not be artificially planted
in the hop field every year [6].

After 2005, breweries, and in particular smaller and restaurant-owned
breweries, recorded a higher demand for organic hops as organic food
and drinks were gaining in popularity. Czech stores sell only imported
organic beer brands of inferior quality. Organic beer can undoubtedly
be considered interesting market product. Organic hop growing
started in 2009 based on an agreement between the first growers and
the Hop Research Institute in Zatec, which became the coordinator
for agro-technical measures and interventions protecting hops against
diseases and pests in hop fields operating in the organic farming mode.

As of December 31, 2011, a total of 10.6 hectares of hop fields were
registered at the Ministry of Agriculture as operating under the
transitional period mode. The transitional period is a period of time
necessary to transform agricultural production into organic farming
and to eliminate the negative impact of previous agricultural activities

Pocatky péstovani biochmele v CR se datuji od roku 2009.
Nicméng, prvni ,,biochmel* byl v CR vyp&stovan jiz v prvni poloviné
80. let, kdy se v ramci spoluprace mezi Vyzkumnym ustavem
chmelaiskym a Entomologickym ustavem CSAV v letech 1983
a 1985 podarilo vypéstovat na experimentalni 0,9 ha chmelnici
chmel bez poufZiti pesticidi. Rozhodujici zde byla regulace msice
chmelové pomoci migrujicich afidofagnich slunécek, predevsim
slunécka sedmitecného (Coccinella septempunctata) ze sousednich
biotopi. Tyto vysledky byly prezentovany jednak na mezinarodnim
sympoziu Aphidophaga Il v roce 1984 [3] a pozdéji v anglickém East
Mallingu v roce 1987 v ramci panelu ,Integrated Pest and Disease
Control in Hops.” [4].

Jelikoz v této dobé nebyl ze strany pivovarniki zdjem o ekologicky
vypéstovany chmel, vyzkum této problematiky nepatfil k prioritam,
i kdyZ v nasledujicich letech byly provadény nékteré pokusy s vyuZitim
bio-agens v ochrané chmele proti msici a sviluSce chmelové. Jednalo
se o polni pokusy s vyuZitim nelétavych forem slunécka dvouteéného
(Adalia bipunctata) ¢i afidofagni mSicomorky Aphidoletes aphidimyza.
Usp&sné byly i pokusy s vyuZitim dravych rozto&a (Typhlodromus
pyri, Amblyseius californicus, Amblyseius cucumeris ¢&i Phytoseilus
persimilis) v ochrané chmele proti sviluSce chmelové, které byly
provadény v korenalovych Skolkach, na experimentalni tylové
chmelni¢ce v Kadani a posléze i ve chmelnicich na UH ve Stekniku
[5]. Pro praktickou ochranu biochmele je Gspé&sné vyuZivan nativni
druh T. pyri, ktery spole¢né s ostatnimi pFirozené se vyskytujicimi
akarofagy je schopen udrzovat svilusku pod prahem hospodarské
Skodlivosti, aniz by bylo nutné jej uméle vysazovat kazdoroéné
do chmelnice [6].

Po roce 2005 byla ze strany pivovar(, zejména malych a restauraénich,
zaznamenana zvySena poptavka po biochmelu soubézné s rostouci
popularitou potravin a napoji v kvalité ,,bio*. Na pultech &eskych
obchodli se dosud objevuji vyhradné méné kvalitni znacky biopiv
dovezenych ze zahraniéi. Biopivo Ize v Cechach bezesporu povaZovat
za zajimavy trini produkt. Prvni péstitelé vstoupili do reZimu
ekologického péstovani chmele v roce 2009. Stalo se tak po dohodé
s ChmelaFskym institutem s.r.o., Zatec, ktery se zaroveii stal
gestorem agrotechnickych opatreni a aplikace ochrannych zasahl
proti chorobam a Skiddcim na vSech chmelnicich s ekologickym
reZimem hospodareni.

K 31. 12. 2011 Ministerstvo zemé&dé&lstvi evidovalo celkem 10,6 ha
chmelnic, na kterych byl chmel péstovan v reZimu prechodného
obdobi. Prechodné obdobi je casova etapa, ve které dochazi
k pFfeméné zemédélské vyroby na ekologické zemédélstvi a ktera



on the agricultural land, landscape
and environment. This process takes
three years in orchards, vineyards
and hop fields and is a prerequisite
for organic certification.

In 2009, one hop grower from
the Tirschitz hop growing region
(4.9 hectares) and two growers from
the Zatec (Saaz) region (3.5 hectares
in total) entered the transitional
period. All three growers cultivate
the traditional Saaz variety. In May
2011, they were joined by another
grower, the Hop Research Institute
in Zatec. The Institute’s Research
Farm in Steknik registered a hop
field with an area of 2.2 hectares,
planted with the Premiant variety,
for the transitional period [7]. The
first harvest of officially certified Czech organic hops took place in
August 2012. As a result, certified production from 8.34 hectares is
available this year, in addition to the production from 2.2 hectares
undergoing the transitional period. The controlling organization is
Biokont CZ, s.r.o..

Several years of organic hop growing in the Czech Republic have
brought extensive new experience, which can be used in the future
for conventional growing as well. Only fertilizers originating from
organic farms (manure, dung) are used. The use of artificial mineral
fertilizers is prohibited. Green manure crops such as Synapis alba
(white mustard) or Phacelia tanacetifolia are grown to ensure the
natural cycle of nutrients. The seeds of such plants should also
originate from organic production [8]. Weeds are eliminated by
mechanic soil cultivation methods (e.g. by using a plow or a weeding
machine). The use of any herbicides is strictly prohibited.

Pest and disease control throughout the entire vegetation season
is crucial for successful organic hop growing. The most important
hop pests that must be kept under the level of possible economic
harm are Pseudoperonospora humuli, Phorodon humuli (hop aphid) and
Tetranychus urticae (two-spotted spider mite).

Harvesting and processing of organic hops

Standard methods are used for the harvesting and processing of
organic hops. Technological lines must, however, be emptied and
cleared after conventional production (in case of having “parallel
production® in place). The same principles apply to the drying,
packaging and processing into hop products. Organic hops can
be supplied in the form of pressed hop cones or T90 granules.
Production of hop extracts is not admissible since the product would
already be influenced by an unoriginal chemical substance. In 2011,
Chmelafstvi, cooperative Zatec, registered as a processor of hops
from the transitional period and of organic hops. The cooperative
is registered in the official database of the Ministry of Agriculture as
a producer of organic food with the production subject “11.05 Beer
production* [9].

Certification of the organic hops production

Quality guarantee and control, as well as subsequent certification
are the primary prerequisites for gaining the trust of customers.
Certification of all hops becomes unique and irreversible at the
moment of harvest. The Czech system consists of supervision
by a state body (as prescribed in Act No. 97/1996 Coll., on the
protection of hops) and by an authorized body (as defined in Act
No. 344/2011 Coll., amending Act No. 242/2000 Coll., on organic
farming). The state body is represented by the Central Institute
for Supervising and Testing in Agriculture (Department for Plant
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je  nezbytna k  odstranéni
vlivu negativnich dopadt
predchozi zemédélské cinnosti
na zemédélskou pddu, krajinu
a Zivotni prostredi. U sadd,
vinic a chmelnic trvda 3 roky.
Teprve poté je mozno produkci
ekologicky certifikovat.

Od roku 2009 byli v prechodném
obdobi jeden péstitel chmele
z Trdické chmelai'ské oblasti
(4,9 ha) a dva péstitelé v Zatecké
chmelarské oblasti (dohromady
vyméra 3,5 ha). U vSech tfech
péstiteld je péstovana tradiéni

odrida  Zatecky  polorany
Cervefiak. V  kvétnu  20lI
pribyl dal$i péstitel chmele,

Chmelafsky institut s. r. o., Zatec.
Na tG¢elovém hospodarstvi ve Stekniku byla do pfechodného obdobi
prihlaSena chmelnice o vymére 2,2 ha, osazena odridou Premiant
[7]. Prvni sklizefi oficidlné certifikovaného ceského ekologického
chmele probéhla v srpnu 2012. V leto$nim roce je tedy dostupna
certifikovana produkce z 8,34 ha a produkce z pfechodného obdobi
z vyméry 2,2 ha. Kontrolni organizaci je Biokont CZ, s.r.o.

Nekolik let ekologického péstovani chmele v CR pFineslo Fadu
novych zkuSenosti, z nichZz nékteré bude mozno v budoucnu vyuZit
i v konvenénim péstovani. Hnojeni se provadi vyhradné statkovymi
hnojivy (hnij, chlévska mrva) ziskanymi z ekologickych chovii. Hnojeni
mineralnimi hnojivy, ktera byla uméle vyrobena, je zakazano. Dalsi
formou pro zajisténi kolob&hu Zzivin v pfirodé je v maximalni mire
vyuZivani tzv. zeleného hnojeni. Vyséva se napf. hoiCice bila (Synapis
alba) &i svazenka vraticolista (Phacelia tanacetifolia). Rovnéz osivo by
mélo pochazet z ekologické produkce [8]. Plevele jsou hubeny pouze
mechanickym zpracovanim pldy (napf. kyprenim, ple¢kovanim apod.).
PouZiti jakychkoliv herbicid je prisné zakazano.

Kli¢ovym problémem pro tspésné vypéstovani biochmele je zvladnuti
ochrany proti chorobam a Skidcim v pribéhu celé vegetace.
Peronospora chmelova (Pseudoperonospora humuli), m3ice chmelova
(Phorodon humuli) a sviluska chmelova (Tetranychus urticae) jsou

Moews

nezbytné udrzet pod prahem hospodarské skodlivosti.

Sklizen i zpracovani biochmele se provadi zavedenym zpisobem
s tim, Ze technologické linky se musi predem vyprazdnit a vycistit
od konvenéni produkce (jedna-li se o tzv. soub&Znou produkci). Plati
to o suseni, baleni do péstitelskych hranoli i zpracovani na chmelové
vyrobky. Biochmel Ize dodavat jako lisované hlavky nebo jako granule
T90. Vyroba chmelovych extraktl se nepFipousti, nebot produkt by
jiZz byl ovlivnén neplvodni chemickou latkou. Zpracovatelem chmele
z pFechodného obdobi i biochmele je v Ceské republice od roku
2011 zaregistrovano Chmelai‘stvi, druistvo Zatec. DruZstvo je
v oficialni databazi Ministerstva zemédélstvi evidovano jako vyrobce
biopotravin pro predmét vyroby ,,11.05 Vyroba piva“ [9].

Garance, kontrolaanasledna certifikace jsou prvotnim predpokladem
pro ziskani dlvéry zakaznika. Certifikace veskerého chmele je
v okamZiku sklizné jedine¢n a nevratné. Systém v CR tvofi dohled
statni autority (jak vyplyva ze zdkona ¢&. 97/1996 Sb., o ochrané
chmele) a povérené autority (jak vyplyva ze zakona ¢. 344/2011 Sb.,
kterym se méni zakon €. 242/2000 Sb., o ekologickém zemé&délstvi).
Statni autoritu piedstavuje Ustiedni kontrolni a zkuSebni Ustav
zemé&d&lsky (UKZUZ), sekce rostlinné vyroby, oddé&leni chmele
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Production, Division for Hops in Zatec). The two-level certification
process comprises designation and verification. Designation takes
place at the location of the growers, which collect the dry hops,
pack them into bales with a weight of approx. 50kg, and provide
them with a seal and an original label (recently a sticky label) with
a barcode, containing information on the variety, cadastral area,
harvest year, and bale code. This information is also recorded in
the “Producer’s Declaration®. Verification of hops and hop products
follows on the processors’ sites under the supervision of the
controllers from the Central Institute for Supervising and Testing
in Agriculture, which constantly monitors the entire production
process. After the processing stage, the final package is provided
with a verification mark, registration number, seal and logo of the
protected designation of origin. The employees of the competent
Hop Marking Hall issue a verification document (a certificate). [10]

The authorized body for the certification of organic production is
a controlling and certifying organization authorized under a valid
contract on inspection and certification. The Czech Ministry of
Agriculture authorized the following three organizations to control
and certify organic hops production (listed in alphabetic order):
ABCERT AG, organizational unit, having its registered office in Jihlava
(code: CZ-BIO-02); Biokont CZ, s. r. 0., having its registered office
in Brno (code): CZ-BIO-03); and KEZ o. p. s., having its registered
office in Chrudim (code: CZ-BIO-01)

An organic farmer gives priority to preventative, mechanical and
physical procedures and preparations that promise maximum
efficiency. This also determines the striking price of organic hops,
taking into account both the growing risk as compared to the
conventional production and benefits for the environment that
are difficult to quantify. Thus, consumers contribute to positive
externalities, fulfilling the vision of the European Union’s Common
Agricultural Policy in terms of sustainable development of agriculture
and rural life. For the reasons stated above, the fair price of organic
hops is double or triple the price of conventional hops.

The project “Czech Organic Beer, reg. no. FR-TI3/376, was implemented
with the financial support from the state budget through the Ministry of
Industry and Trade.

[11Council Regulation (EEC) No.2092/91 on organic production of agricultural products
and indications referring thereto on agricultural products and foodstuffs

[2] Ministry of Agriculture. Basic statistical data on organic farming as of December 31,
2011 [online]. http://www.eagri.cz [cit. 2012-05-07].

[3] RazZicka, Z., Vostrel, J., Zeleny ]. (1986): The control of Phorodon humuli by
aphidophagous Coccinellidae with the help of crop diversification. Proc. Symp. Ecology of
Aphidophaga Il. Academia, Praha, 435-439.

[4] RaZicka, Z., Vostiel, )., Zeleny |. (1988): Interaction between Phorodon humuli and
indigenous predators in a pesticide untreated hop garden. IOBC WPRS Bull. XI/5, 64-72.
[5] Vostrel, J. (2001): The control of Tetranychus urticae Koch by predatory mites
Phytoseiulus persimilis Athias Henriot, Typhlodromus pyri Scheuten and Amblyseius
californicus McGregor (Acari: Tetranychidae, Phytoseiidae) on hops. Proc. Scient. Comm.
IHGC, Cantenbury, England, 46-49.

[6] Vostrel, ). (2003): Biological control of Tetranychus urticae with the help of predatory
mites on hops. Proc. Scient. Comm. IHGC, Dobrna, Slovenia, 66-70.

[7] Ministry of Agriculture. List of organic farmers as of December 31, 2011 [online].
http://www.eagri.cz [cit. 2012-05-07.

[8] Ministry of Agriculture. Farmer’s Portal, registration of preparations and fertilizers
[online]. http://eagri.cz/public/web/mze/farmar/EPH [cit. 2012-05-07

[9] Ministry of Agriculture. List of producers of organic food as of December 31, 2011
[online]. http://www.eagri.cz [cit. 2012-05-07

[10] Krofta, K. Hodnoceni kvality chmele: Metodika pro praxi 4/08. Zatec: Chmela¥sky
institut, 2008, 52 s. ISBN 978-80-86836-84-3.

*) Official slogan of the EU. Available at:<http://ec.europa.eu/agriculture/organic>

se sidlem v Zatci. Dvoustuphiova certifikace sestava z oznalovani
a ovérovani. Oznaovani se provadi pfimo u péstitele, ktery suseny
chmel zvazi a zabali do hranolGi (hmotnost cca 50 kg), opatfi
plombou s originalnim Stitkem &i nové lepicim Stitkem s ¢arovym
kédem, ktery obsahuje informace o odridé, katastralnim Gzemi,
roku sklizné, kédu hranolu a zapiSe do ,,Prohlaseni producenta®
Ovérovani chmele a chmelovych produkti se déje u zpracovateld
pod dohledem kontrolort UKZUZ, kte¥i neustile dohlizi na cely
vyrobni proces. Kone¢né baleni po zpracovani se opatfi ovérovaci
znackou, evidenénim &islem, plombou (peceti) ¢i znakem chranéného
oznadeni plvodu. Pracovnici prislusné Znamkovny nasledné vydaji

ovérovaci listinu — certifikat. [10]

Povérenou autoritu pri certifikaci ekologické produkce vykonava
soubézné s vySe zminénym systémem certifikace, kontrolni
a certifikacni organizace na zakladé platné smlouvy o inspekci
a certifikaci. V Ceské republice jsou Ministerstvem zemé&d&lstvi
povéreny vykonem kontroly a certifikace ekologické produkce chmele
tfi organizace (abecedné): ABCERT AG, organizacni slozka se sidlem
v Jihlavé (kéd: CZ-BIO-02), Biokont CZ, s. r. o. se sidlem v Brné (kéd:
CZ-BIO-03) a KEZ o. p. s. se sidlem v Chrudimi (kéd: CZ-BIO-01).

Ekologicky zemédélec prednostné vyuZiva preventivni, mechanické
a fyzikalni postupy a pripravky, od kterych nelze ocekavat
stoprocentni Gcinnost. Z tohoto pohledu se odviji realiza¢ni cena
biochmele, ktera zohlediuje samotné riziko pé&stovani ve srovnani
s konvenéni produkci a ekonomicky obtizné vycislitelné prinosy pro
Zivotni prostredi. Spotrebitel tak soucasné prispiva i na pozitivni
externality. Tim dochazi k naplnéni vize spole¢né zemédélské
politiky Evropské unie o trvale udrzitelném rozvoji zemédélstvi
a zivota ve venkovském prostoru. Z vyse uvedenych divodi je
spravedliva cena za takto vypéstovany chmel dvoj- aZ trojnasobna
ve srovnani s konvenénim chmelem.

Tento projekt, ev. ¢. FR-TI3/376 ,,Ceské biopivo* byl realizovdn za financni
podpory z prostredku stdtniho rozpoctu prostrednictvim Ministerstva
primyslu a obchodu.
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BREEDING PROGRAMS AND FLAVOUR HOPS IN THE CZECH REPUBLIC

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

Hop breeding is based on selections from wild hop populations. This
is how the original varieties of hop-growing regions (Saaz, Auscha,

Dauba etc.) developed.

All Czech hop varieties that
have recently been bred have
a good brewing value, which is
due to a genetic share of Saaz
in their origin. One of the major
selection criteria for breeding
is hop aroma, which is hoppy in
Czech varieties, with a different
intensity depending on the
content of hop oils. The long-
standing breeding tradition has
been particularly focused on the
selection of mild aroma hops.
However, in the recent years
some breweries have become
increasingly interested in varieties
with a specific aroma, which are
referred to as “flavour hops”.
Aromas of flavour hops are non-
hoppy, distinctly citrusy, fruity,
garlic or floral. As a result, the
breeders have started aiming
their attention on the selection
of hops with a specific aroma.

In 2008, Kazbek was registered
as a variety with a specific aroma,
increasing the diversity of Czech
hop varieties. It was created
by hybridization of selected
descendents of hybrid materials
originating from Russian wild
hops. It is a late aroma variety and
is suitable for the second batch of
hops,and possibly for cold hopping.
Its typical characteristics include
a huge size and a cylindrical or
even bludgeon-like shape. Stems
with hops are very long (up to
two meters), growing at the low
or medium level of the plant.
Hop cones are elongated with
a medium or thick distribution.
Tips of covering bracts lean
away from the hop cone. Aroma
of the hop cones is spicy-citrusy.
Bines have a red-green color and
a thickness of 12—15mm.The yield
ranges from 2.l to 3.0 tons per
hectare.

Currently, many promising
genotypes with specific aromas
are the subject of breeding. They
include both aroma hops and
bitter hops, as well as hops for

Table | and 2:
Tabulka | a 2:

Vybéry z populaci planych chmeli se staly zakladem pro péstovani
chmele. Timto zplGsobem vznikaly pidvodni krajové odridy, napf.
Zatecky, ustécky, dubsky, chmel atd.

Content of hop resins and oils, Kazbek

Hop resins
Chmelové pryskyfice

total resins (% wiw)
celkové pryskyrice (% hm.)

alpha acids (% w/w)
alfa kyseliny (% hm.)

beta acids (% w/w)
beta kyseliny (% hm.)

ratio alpha/beta
pomér alfa/beta

cohumulone (% rel.)
kohumulon (% rel.)

colupulone (% rel.)
kolupulon (% rel.)

Hop oils

Chmelové silice

total oil (g/100g)
obsah silic (g/100g)

isobutyliosbutyrate (% rel.)
isobutylisobutyrat (% rel.)
o+ B - pinene (% rel.)

o+ B - pinen (% rel.)
myrcene (% rel.)

Myrcen (% rel.)

2-methylbutylisobutyrate (% rel.)
2-methylbutylisobutyrat (% rel.)

limonene (% rel.)
Limonen (% rel.)

linalool (% rel)
Linalool (% rel)

geraniol (% rel.)
Geraniol (% rel.)

2-undecanone (% rel.)
2-undekanon (% rel.)

metyl-4-decenaote (% rel.)
metyl-4-decenoat (% rel.)
B — caryophyllene (% rel.)
B — karyofylen (% rel.)

B - farnesene (% rel.)

B - farnesen (% rel.)

o — humulene (% rel.)
o — humulen (% rel.)

o + B - selinene (% rel.)
o+ B - selinen (% rel.)

17 -22
50-8,0
4,0-6,0
09-15
35-40
57-62

09-18
0,15-0,25
05-09
40 - 55
0,60 — 1,25
0,15-0,20
03-05
0,05 -0,20
0,10-0,25
05-1,0
10— 15
<10
20-35
-3

VSechny ceské odridy chmele,
které byly nové vyslechtény, maji
dobrou pivovarskou hodnotu,
ktera je dina  genetickym
podilem Zateckého poloraného
Cervefiaku v jejich plvodu. Jednim
z duleZitych vybérovych kritérii
Slechténi je viné chmele, ktera
je u Ceskych odrid chmelova
s rGznou intenzitou dle obsahu
silic. Dlouholeta S3lechtitelska
¢innost byla zamé&Fena predevsim
na vybér jemnych aromatickych
chmeld, v  poslednich letech
viak stoupd zajem nékterych
pivovarli o odridy se specifickou
vani tzv. flavour hops. Jedna
se o nechmelové viné, které
maji vyrazné citrusové, ovocné,
Cesnekové, kvétinové aroma.
Proto se S3lechtitelé chmele
zamé&Fili pfi vybé&ru na chmele se
specifickou vini.

V' ramci rozSifeni sortimentu
Ceskych odrid chmele byla pro
svou specifickou viini v roce 2008
zaregistrovana odrida Kazbek.
Tato odrida byla ziskana z krizeni
vybérem z potomstva hybridniho
materialu, ktery ma v plvodu
rusky plany chmel. Jednd se
o pozdni odridu aromatického
typu, ktera je vhodna pro druhé
chmeleni,  pripadné  studené
chmeleni. Je  charakteristicka
mohutnym vzrdstem, valcovitého
az kyjovitého tvaru. Plodonosné
pazochy jsou velmi dlouhé,
dosahuji délky az dvou metrQ
a jsou nizko aZ stfedné vysoko
nasazené. Chmelové hlavky jsou
podlouhlé, stfedné az husté
nasazené. Spitky krycich listend
jsou odklonéné od chmelové
hlavky. Aroma chmelovych hlavek
je korenité-citronové. Barva révy
je Cervenozelena, o sile 12—15mm.
Vynos je v rozmezi 2,1-3,0t
z hektaru.

V soucasné dobé je ve Slechténi
Fada perspektivnich genotypl
se specifickymi vinémi. Jedna
se o chmele aromatické i horké,
ale téZ i pro nizké konstrukce.
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lower structures. Many of these
genotypes are already tested in
brewing tests for various types
of beer. Their specific aroma
becomes most apparent during
the secondary fermentation. We
expect additional hop varieties
with specific aromas to be
registered in the near future,
following the Kazbek variety.
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Fig. I: Hop aroma character
Obr. I:

Fruity
20,1,

Spicy

Herbal '

"'Citrusy

> Floral

Rada t&chto genotypl je jiz
testovana v pivovarskych
pokusnych varkach v riznych
typech piv. Jejich specificka viiné
nejvice vynikne ve studeném
chmeleni v pridbéhu dokvaseni.
Ocekavame, Ze v  blizké
budoucnosti budou vedle odridy
Kazbek  registrovany  dalSi
chmelové odrtidy se specifickymi
vinémi.

Tento prispévek byl zpracovdn
v rdmci vyzkumného projektu
EUREKA LF 11008 a vyzkumného
zdméru MSM 148643470, které
podporuje MSMT CR.
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Plocha chmele v hektarech podle oblasti a odruad (2012)
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Production and acreage development in 2002 - 2011
Vyvoj produkce a ploch 2002 - 2011

YEAR ACREAGE (HA) PRODUCTION (T) AVERAGEYIELD (T/HA)

Rok Plocha (ha) Produkce (t) Primérny vynos (t/ha)

[ Acreage (hectars) EEER Production (metric tonnes) == Yield (metric tonnes per hectar)
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CZECH HOPVARIETIES AND THEIR BREWERY USE

Ing. Vladimir Nesvadba, Ph.D., Bc. Alena Henychova (Hop Research Institute, Zatec/Chmelafsky institut s.r.o., Zatec)

Saaz (1952)

Fine aroma hops. Hop yield potential is 0.8 — I.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 6.0 - 10.0% w.

BREWERY USE: Hop aroma is authentic, mild and hoppy. Its
typical feature is a farnesene content of 5 - 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.

BRewWEeRY uUse: Hop aroma is mild and hoppy. It is a late
variety. In breweries, it is mainly used for the second batch
of hops in the form of granules. Sladek 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.

Kazbek (2010)

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.

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.

BREwWERY 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.

Zatecky polorany &erveiiak (1952)

Jemny aromaticky chmel. Vynos chmele je 0,8—1,5 t.ha''.
Obsabh alfa hor'kych kyselin je 2,5-4,5 % hm. a obsah beta
horkych kyselin je 4— 6 % hm.

Pivovarske vyuziTi: Chmelové aroma je pravé, jemné
chmelové. Typickym znakem je podil farnesenu
14-20% rel. Zatecky polorany &erveiiak je povaZovan
za standard pivovarské kvality a je pouZzivan 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 hotkych kyselin je 3,5-6,0 % hm. a obsah
beta horkych kyselin je 4,0-6,5 % hm.

Pivovarské vyuzimi: 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 4-7 % hm.

PivovarskEe vyuziTi: Chmelové aroma je jemné, chmelové.
Jednd se o pozdni odridu. V pivovarech se pouziva
predevsim pro druhé chmele ve formé granuli. Sladek
je pouzivany u Fady Ceskych i zahrani€nich pivovari. Je
uréen pro druhé chmeleni ve formé pelet.

Kazbek (2010)

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, korenité
hlediska je doporucovana pro druhé chmeleni ve formé
pelet. V soucasné dobé je zajem pro vyrobu specialnich piv.

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 doporuéovana pro
druhé chmeleni ve 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.
Zadina se uplatiiovat v Ceskych pivovarech, pro druhé
chmeleni ve formé pelet.



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. It is intended for the second batch of
hops in the form of pellets.

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 (CO, and alcohol), mainly for the first batch of
hops. It can also be used for the second batch of hops.

Vital (2010)

Bitter hops. Hop yield potential is 1.7 — 2.0 t/ha. Alpha-
bitter acids content is 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 hops in the form of pellets or CO, extract.
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Bor (1994)

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

PivovarskEe vyuziTi: Chmelové aroma je prijemné, chmelové.
V soucasné dobé byl nahrazen odridou Premiant. Jeho
vyuZiti je ve druhém chmeleni ve formé pelet

Premiant (1996)

Aromaticky chmel ¢&i skupiny ,,dual purpose“. Vynos
chmele je 1,8-2,5 t.ha'. Obsah 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 u rady Ceskych i zahraniénich pivovari. Je
uréen pro druhé chmeleni ve formé pelet.

Rubin (2007)

Horky chmel. Vynos chmele je 1,8-2,5 t.ha'. Obsah alfa
horkych 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 ristové vlastnosti. Zacina se uplatriovat v eskych
pivovarech, pro druhé chmeleni ve formé pelet.

Agnus (2001)

Horky chmel. Vynos chmele je 1,8-2,2 tha'. Obsah alfa
horkych 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
korenité. Odrida, ktera se uplatiiuje ve formé pelet
i obou typi extraktu (CO, i alkoholovy) pFedev3im pro
prvni, ale je moZné vyuzivat i pro druhé chmeleni.

Vital (2010)

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 kofenité,
chmelové. Vysoky obsah desmethylxanthohumolu, ktery
je 0,25-0,40 % hm. Zalind se uplatiiovat v Eeskych
pivovarech, pro prvni chmeleni ve formé pelet nebo
CO,-extraktu.

Prezentované vysledky byly v rdmci FeSenych vyzkumnych tkold MZe 3.d.
Podpora slechténi a MZe 33083/03-300 6.2.1. kolekce GZ chmele.
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CZECH HOPS HAVE BEEN AN INSPIRATION FOR ARTISTS SINCE THE MIDDLE AGES

Ing. Zden&k Tempir, CSc. (Hop Museum Zatec/Chmelai‘ské muzeum Zatec)

Written records of the growing of hops on the territory of the Czech
lands are much older than are drawings of hops. Hops from even
earlier periods have been discovered during archeological excavations.
The oldest Czech herbal with a very charming depiction of hops was
written by the physician Jan Cerny, also known as Johannes Niger de
Praga (1456 - 1530). The title of his herbal was “Kniha Iéka¥ska, kteraz
slove herbar, aneb zelinar, velmi uZite¢nd z mnohych knih latinskych
i z skuteénych vybrana®. It was printed in Nuremberg (1517), twice
in Prague (1544, 1554) and in Olomouc (1554). A colored engraving
(woodblock) showing a hop plant growing on a pole originates from
the first edition of the herbal, which is deposited in the library of the
National Museum in Prague. It is frequently used for exhibitions and
prints as very valuable and visually appealing proof of hop growing in
the Czech lands [Photo 1].

Ahop protection seal of the town Klatovy from the year 1533 deserves
special attention as well. The text on the seal reads: M KLATOW
ZNAMENI CHMELOWY (hop sign of the town Klatovy) [Photo 2].
The seal, verifying the origin of hops from Klatovy, contains a year
inscription and a depiction of hops growing on two poles. A photo of
the seal was made in the 1960s in connection with the production of
a copy of the Klatovy seal at the National Agricultural Museum. The
original photograph, made from a negative, was changed to a positive
version for the purposes of this article.

The most beautiful woodblock (drawing) of growing hops is the
generally well-known depiction of hops in an herbal published
in Prague in 1562. Tadea$ Hajek z Hajku, a renaissance scientist,
mathematician, astronomer, botanist, technologist and physician of
the Habsburg Emperor Rudolf I, translated and substantially extended
the well-known herbal of Pietro Andrea Mattioli, his predecessor
and also a physician of the monarchy’s emperors. According to
P. Drabek (2000), the printing blocks made for the Czech edition of
the herbal from 1562 were complemented and used for the German
edition (Prague, 1563). Mattiolli sent the printing blocks to Venice,
where they were used for the publication of the Latin commentary
of Dioscorides (1565). In the 18" century, a part of the blocks (154)
was used in France by H. L. Duhamel du Monceau for his work (1755).
However, this part later disappeared. The remaining printing blocks
were left to heirs. After 1956, some of the printing blocks were found
in the USA and can sometimes be spotted at auctions in France. The

Photo 2: Seal

Pisemné doklady o péstovani chmele na uzemi ceskych zemi jsou
zname nalezy chmele z archeologickych vyzkumi. Nejstarsi ¢esky
herbar, s velmi pdvabnym vyobrazenim chmele, napsal IékaF Jan
Cerny, zvany Johannes Niger de Praga (1456—1530). Herba¥ nazval:
»Kniha lékarska, kterdZ slove herbar, aneb zelinaF, velmi uZite¢nd
z mnohych knih latinskych i z skuteénych vybrand“. Herbar byl
vytistén v Norimberku (1517), dvakrat v Praze (1544, 1554) a také
v Olomouci (1554). Kolorovana rytina (dfevorez) péstovaného
chmele na ty¢i pochazi z prvniho vydani herbare uloZeného
v knihovné Narodniho muzea v Praze. Jako velmi cenny a vytvarné
dobre puUsobici doklad péstovani chmele v Eeskych zemich byva
casto vyuZivan na vystavach i v tisku [Foto I].
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Photo |: Colored woodblock

Zvlastni pozornost zasluhuje ochranné méstské pecetidlo pro
chmel z roku 1533 z Klatov. Text na pecetidle: M (mésto) KLATOW
ZNAMENI CHMELOWY [Foto 2]. Na peéetidle, ov&Fujicim plvod
chmele z Klatov, jsou kromé letopoltu (vroceni) dvé tyce ovijené
chmelem. Fotografie peletidla byla pofizena v Sedesatych letech
minulého stoleti pri zhotovovani kopie v Narodnim zemédélském
muzeu podle klatovského originalu. PGvodni kopie, pofizena z negativu,
byla pro Ucely tohoto ¢lanku graficky upravena do pozitivni verze.

Dosud nejkrasnéjSim di'evorezem (kresbou) péstovaného chmele
je vSeobecné znamé vyobrazeni chmele v herbafi vydaném
v Praze r. 1562. Renesancni védec, matematik, astronom, botanik,



Photo 3: P. A. Mattioli - T. Hajek: Herbal, Prague 1562

printing blocks of plants in the herbal from the year 1562, made of
pear wood, have an average size of 222 x 159 mm and a thickness of
25mm [Photo 3].

Tadea$ Hijek z Hajku was — in Latin works — also known as
Thaddaeus Hagecius ab Hayck, Hagek or Hayko, Agecio or Hagéce,
or Nemicus (a literal translation or his name). His work on beer “De
cervisia eiusque conficiendi ratione, natura, viribus et facultatibus
opusculum” (1585) was important for hop growing and beer brewing.
It was translated into Czech and published with the title “O pivg,
zpUsobach jeho pFipravy, jeho podstaté, silach a G¢incich” (1878). The
work presents the first rational description of beer production and
a definition of beer that is still valid today. The 400 year anniversary
of Hajek’s death was commemorated by the Society for the History
of Sciences and Technology in Prague, which organized a conference
in Prague in 2000 and published a book titled “Tadeas Hajek z Hajku”
(editor P. Drabek, Prague 2000), and by the Hop Research Museum
in Zatec, which dedicated an exhibition to “Tadea’ Hajek and hops*.

At the beginning of the 17" century, a remarkable collection of
drawings and related engravings (mostly woodblocks) as well as
many town views were created in Bohemia and Moravia. Views
were created of most towns and important settlements. Many
informative views were drawn in the first two decades by the Silesian
Jan Willenberg (1571 - 1630), who worked in Olomouc, Vienna and
Slovakia and after 1600 in Prague. The town views were drawn mostly
during the period of vegetative rest so that the leaves of trees and
bushes would not present an obstacle for depicting the individual
town buildings. Piles of poles as well as farm buildings, sheds and
barns are faithfully and reliably depicted near towns and settlements.
To breathe life into the drawings, various human activities such as the
formation of land and rivers were shown. It is an extremely valuable
collection of evidence of hop growing in many locations of the Czech
lands. The views, complemented by descriptions and texts, make it
possible to recognize many hop growing locations. Most views of
hop growing regions date back to 1602. [Photo 4] The best-known
town view, with a comprehensive description of Zatec, originated in
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technolog a lékar cisafe habsburské monarchie Rudolfa Il. Tadeas
Hajek z Hajku, preloZil a podstatné doplnil a upravil znamy herbar
Petra Ondreje Mathiolliho, svého predchiidce a rovnéz |ékare cisari
monarchie. Podle P. Drabka (2000) tiskarské Stocky porizené pro
Ceské vydani herbare z roku 1562 byly doplnény o dalSi a pouZity
pro némecké vydani (Praha 1563). P. O. Mathiolli tiskarFské Stocky
poslal do Benatek, kde poslouzZily pFi vydani latinského komentare
Dioskorida (1565). V 18. stoleti ¢ast (154 Stockd) pouZil ve Francii
pro svij spis botanik H. L. Duhamel du Monceau (1755). Tato ¢ast
se v8ak nasledné ztratila. Zbytek zlstal dédicim. Po roce 1956 byly
nékteré Stocky v USA a obdas byvaji na aukcich ve Francii. TiskarFské
$tocky rostlin tohoto herbare z roku 1562, vyrobené z hruskového
dreva, jsou primérné 222 x |59 mm veliké a 25 mm silné [Foto 3].

Tadea$ Hajek z Hajku byl v latinskych spisech zvany jako Thaddaeus
Hagecius ab Hayck, Hagek nebo Hayko, Agecio ¢i Hagéce a sam
nékdy v doslovném prekladu jako Nemicus. Pro chmelarstvi
a pivovarnictvi byl vyznamny jeho spis o pivu ,,De cervisia eiusque
conficiendi ratione, natura, viribus et facultatibus opusculum®
(1585). V ceském prekladu , O pivé, zplsobach jeho pFipravy,
jeho podstaté, silach a Gcincich® (1878). V ném poprvé racionalné
popsal vyrobu piva a vytvofil definici piva dosud platnou. Cty¥sté
vyrodi umrti T. Hajka z Hajku pripomnéla v roce 2000 Spoleénost
pro déjiny a véd techniky v Praze konferenci a vydanim publikace
,,Taded$ Hajek z Hajku (edit. P. Drabek, Praha 2000) a Chmelarské
muzeum v Zatci vystavou Tade4$ Hajek a chmel.

Na potatku 17. stoleti vznikla v Cechach a na Moravé pozoruhodna
kolekce kreseb, a v navaznosti na né i rytin (vétSinou drevorezil)
a mnoho vedut. Veduty vznikaly ve véts$iné mést ¢i v jednotlivych
vyznamnéjSich sidlech. Tyto informativni veduty kreslil a pripravoval
prrevazné v prvnich dvou desetiletich Slezan Jan Willenberg (1571-1630)
pusobil v Olomouci, Vidni, na Slovensku a od roku 1600 v Praze.
Veduty byly kresleny prevazné v dobé vegetacniho klidu, aby pohled
do mést na jednotlivé stavby nebyl rusen vegetaci pri olisténi stromd
a krovin. Proto u mést a sidlist, u kterych byly chmelnice, jsou velmi
dobre a spolehlivé zakresleny hromady tyci a také hospodarské
stavby, kllny nebo stodoly. Pro oZiveni obrazu byly pouZity kresby
zaznamenavajici rdzné pracovni cinnosti jako napriklad Gpravy
pozemkd, tokd apod. Vznikl tak mimoradné cenny soubor dokladi
o péstovani chmele na mnoha mistech v eskych zemich. Veduty,
po zpracovani a doplnéni popist a textd, umoZziuji dobré poznani
mnoha chmelafskych lokalit. Vétsina vedut chmelarskych oblasti je
datovanak roku 1602. [Foto 4] Nejznamé;jsiz nich s bohatym popisem
mésta Zatce pochazi z roku 1611. Pavodni kresby Willenbergova
skicare jsou uloZeny v knihovné Strahovského klastera v Praze.

Zcela mimoradny je soubor rytin zemédélského naradi a hlavné
oradel porizenych po dlkladném a letitém studiu vynikajicim
agronomem Janem Mehlerem pro jeho dilo ,O zemédélstvi
v Cechach®. |. Mehler (1739-1809), syn krej¢iho v Klastefe Tepla,
vzdélany pravnik zaujaty zemédélskou vyrobou i jeho teorii, znaly

Photo 4: View on Klatovy (veduta, 1602)
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1611. The original drawings of Willenberg’s
sketchbook are deposited in the library of
the Strahov Monastery in Prague.

An extraordinary collection of engravings
of agricultural tools, in particular plows,
was made after long and thorough study by
the excellent agronomist Jan Mehler for his
work “O zemé&dglstvi v Cechach”. |. Mehler
(1739 - 1809), son of a tailor in Klaster Tepla,
and an educated lawyer, was interested
in agricultural production and theory
and spoke many languages (Latin, French,
English, German and most likely Czech
as well). He worked as an educator in the
family of Count Thun and was an inspector
or court counsel of Prince Colloredo-
Mansfeld and, for a short period of time,
a secretary of the Patriotic and Economic
Society in Bohemia. His rational approach
was manifested in his interest in agricultural
tools and machines (Erste Sammlung der
boéhemischen Ackergerithe, Prag 1784, new
edition Dresden 1794 and Zweyte Sammlung
der. Ackergerithe, Dresden 1794) [Photo 5].
He described the construction and use of
the “perzhaken” from Saaz (a special type of
scratch plow) and its varieties used for hop
growing. He was an expert in cultural plants
and weeds as well as cultivation methods
respecting changing historic and economic
conditions (J. Mehler 1795) [Photo 6]. The
invention of the “perzhaken” was related to
the development of row crops, in particular
root vegetables (potatoes and beets) and
hops, and to the changes at the time of
transition from shifting cultivation to the
crop rotation system. It was used until
World War Il. Later on, it was modified for
the cultivation of potatoes.

As the system of public administration developed, maps for smaller areas
were increasingly used and depicted various types of agricultural areas
(hop fields, vineyards, fields, forests etc.). Topography of the Bohemian
Kingdom (Jaroslav Schaller: Topographie des Konigreichs Béhmen.
Bd. 7 - Saazer Kreis, Praha, Wien 1787) is still in use and contains an
engraving depicting the town Loket, the river Ohfe and a hop field with
poles. The historical topographer Jaroslav Schaller (1738 - 1809) was
born in Konopisté u Benesova and died in Prague [Photo 7].

Photo 5: Agricultural tools and ,,Perzhaken‘ from Saaz

Photo 6: J. Mehler 1795

jazykd (lat., franc., angl.) hovofil a psal
také némecky a zi'ejmé i Cesky. Plsobil jako
vychovatel v rodiné hrabéte Thuna a byl
inspektorem nebo dvornim radou kniZete
Colloreda Mansfelda. Kratce i tajemnikem
Vlastenecké a hospodarské spolecnosti
v Cechich. Jeho raciondlni pFistup se
projevil zijmem o zemédélské naradi
a stroje (Erste Sammlung der béhemischen
Ackergerithe, Prag 1784, nové vydani
Dresden 1794 a Zweyte Sammlung der.
Ackergerithe, Dresden 1794) [Foto 5], kde
podrobné popisuje konstrukci a pouZivani
proslaveného »Zateckého percaku®,
bezplazového radla a jeho variant pFi
péstovani chmele. Byl dobrym znalcem
kulturnich rostlin i pleveld a jejich zplsobd
péstovani pri respektovani prirodnich
a ménicich se historicko-ekonomickych
podminek (J. Mehler 1795) [Foto 6].

Vznik  Zateckého  perciaku  souvisel
s rozvojem péstovani Fadkovych kultur,
hlavné okopanin (brambor, repy) &i chmele
a zmén systému pfi prechodu od trojhonné
soustavy k soustavé stiidavého hospodareni.
Bé&Zné se pouZiva az do druhé svétové valky
a nasledné v obménéné formé pri péstovani
brambor.

S rozvojem spravy se $ifilo pouZivani map
pro mensi Uzemi, na némz se zakreslovaly
jednotlivé zemédélské kultury (chmelnice,
vinice, pole, les atd.). Dosud stale vyuZivana
topografie Ceského kréalovstvi (Jaroslav
Schaller: Topographie des Konigreichs
Bdhemen. Bd. 7 - Saazer Kreis, Praha, Wien
1787) obsahuje kromé cennych Udajd téz
rytinu mésta Lokte s fekou Ohf¥i a ty¢kovou
chmelnici. Historicky topograf Jaroslav Schaller (1738-1809) se
narodil na Konopisti u BeneSova a zemfel v Praze [Foto 7].

Zobrazovani chmele, chmelnic a mnoha cinnosti ¢lovéka s jeho
péstovanim bylo znamé po staleti. Od prvni poloviny [9. stoleti
v néavaznosti na nové technologie a moznosti tisku, zacali maliFi
a grafici pouZivat naméty spojené s pé&stovanim chmele a vyuzivat
jej Casté&ji. Ostatné zobrazeni slavnosti zakonceni sklizné chmele
,Dotesné“, usporadané méstem Zatec, pFi prileZitosti navitévy
cisare Ferdinanda |. s manZelkou Karolinou (1833) je vSeobecné
znamé. Pro Zatec to byla piileZitost ukazat cisaFi vyznam chmele
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Photo 7: Topography of the Bohemian Kingdom



Hops and hop fields as well as many human activities related to
them have been depicted for centuries. From the middle of the
19t century, in connection with the new printing technologies and
options, painters and printmakers started using the motifs related
to hop growing more frequently. The depiction of the Hop Harvest
Festival in Zatec, organized on the occasion of the visit by the
emperor Ferdinand | and his wife Karolina (1833), is generally known.
For Zatec, it was an opportunity to demonstrate to the emperor the
importance of hops as the main product of the area. A lithograph of
the hop harvest celebration was meant to attract the attention of
prospective buyers. Many drawings, engravings, graphics etc. were
produced for the purposes of education in general and specialized
schools but also for other needs. One of the examples is a cutout
of a color lithograph of Zatec Square (1838, Regional Museum in
Zatec), showing a horse-drawn wagon transporting poles for hop
fields [Photo 8]. Many scenes from the lives of hop growers in the
Zatec region in the 1870s and 1880s are published in Barth’s atlas (H.
J. Barth, Ch. Klinke, C. Schmidt: Der Grosse Hopfenatlas, Niirnberg
1994) - Knapp, Kollarz, Levy.

Many depictions of the tools and activities of hop growers in expert
literature undoubtedly served educational purposes. Some artists
specialized in this area (illustrations of a new hop field in Mécholupy
in J. B. Lambl: Die Landwirtschaft in Bohmen. Wien 1895, a color
lithograph from 1880) [Photo 9] and A. Mohl: Skiidcové chmele. 1904.
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Photo 8: Color lithograph

The National Agricultural Museum exhibits a diorama made by Karel
Stapfer (1863 - 1930), a stage artist and art director of the National
Theater in Prague. The diorama of hop picking in Zizelice was created
for an anniversary-marking economic exhibition which took place
in Prague in 1891. The diorama was restored for the hop growers’
exposition at the National Agricultural Museum in 1964 (photo by J.
Jaros) [Photo 10].

At the start of the 20* century the remarkable photographer Josef
Wara started working in Zatec. This technically and artistically gifted
teacher created a striking collection of photographs, which document
hop growing in the first third of the 20% century. His excellent
perception of space and light as well as his ability to find or create the
right conditions and to work with people in the pictures are obvious.
One of his most impressive photographs, which emphasizes space,
the activities of female workers, their clothes and social position,
clearly evinces the hop growing of that period. The Hop Research
Museum and the Regional Museum in Zatec continuously present his
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jako hlavniho produktu oblasti a s pofizenim litografie slavnosti
zajemce. Vznikla pak cela Fada kreseb, rytin, grafik atd., zamérenych
jednak na vzdélavani pro obecné a odborné skoly, ale také pro dalsi
moznosti a potieby. Jako pFiklad uvadime vyrez barevné litografie
namésti v Zatci (1838, Regionalni muzeum Zatec), na némz je mimo
jiné korisky povoz s nakladem tyéi pro tyckové chmelnice [Foto 8].
Mnoho scén ze Zivota chmelait na Zatecku ze 70. a 80. let 19. stoleti
je publikovano v Barthové atlase (H. J. Barth, Ch. Klinke, C. Schmidt:
Der Grosse Hopfenatlas, Niirnberg 1994) - Knapp, Kollarz, Levy.

Vzdélavaci funkci méla nepochybné mnoha vyobrazeni naradi
a ¢innosti chmelar'l v odborné literature, na néz se zamérovala ¢ast
vytvarnikd (ilustrace nové chmelnice v Mécholupech J. B. Lambl. Die
Landwirschaft im Béhemen. Wien 1895, za pouZiti barevné litografie
z roku 1880) [Foto 9] nebo A. Mohl: Skiidcové chmele. 1904.

V Narodnim zemédélském muzeu je instalovano diorama Karla
Stapfera (1863-1930), jevistniho vytvarnika a $éfa vypravy
Narodniho divadla v Praze. Diorama &eséni chmele v Zizelicich
vzniklo pro jubilejni hospodarskou vystavu v Praze, usporadanou
v roce 1891. Diorama bylo restaurovano pro chmelarskou expozici
v Nérodnim zemédélském muzeu v roce 1964 (autorem fotografie
je J. Jaros) [Foto 10].

Photo 10: Diorama of hop picking
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Photo I1: ). Wara, photograph of hop training

work as a contribution to the process of learning about hop growing,
landscape and settlements [Photo |1]. After World War I, J. Sudek
photographed the landscape with hop fields for the purposes of hop
production and as an element influencing the environment in hop
growing regions. An increasing number of landscape painters depicted
hops and hop fields in their work. Let us mention a few of them:
Vaclav Rabas (1885 - 1954), born in KruSovice, painted landscapes
with hop fields for many years. His painting “Hops” (1928) is available
in several versions. The more shining and cheerful painting is exhibited
at the National Gallery in Prague. The sadder and foggier painting
was painted for the assembly hall of the Hops Certification Center
in Zatec (currently the seat of the hop department of the Central
Institute for Supervising and Testing in Agriculture [Photo 12]. At
that time, an economic crisis severely hit the hop growing business. V.
Rabas was a highly valued painter, who successfully painted landscapes
constantly changing under the influence of light and time as well as his
moods and perception.

Bohumir Dvorsky (1902 - 1976), student of important national artists
(Nejedly, Benes), painted landscapes with hop fields in the Tischitz
region. Oskar Brazda, originally a portrait painter, well-known in
the Zatec region, resided at the Lickov chateau. In the 1960s, he
painted a collection of realistic paintings, which are dedicated to
various activities related to hop growing throughout the year (they
are exhibited at the Hop Research Museum and at Chmelafstvi,
cooperative Zatec). The painter Josef Vacke painted the landscape of
the Zatec region in the years 1962 - 1964. One of his paintings is now
exhibited at the National Agricultural Museum in Prague [Photo 13].

Photo 13: ). Vacke, landscape of the Zatec region

Od prelomu 19. a 20. stoleti pisobil v Zatci pozoruhodny fotograf
Josef Wara. Technicky a vytvarné nadany uditel b&hem svého
Zivota vytvoril neprrehlédnutelnou Fadu fotografii dokumentujicich
chmelarstvi prvni tretiny 20. stoleti. Jeho soustavnost vnimani
prostoru i svétla i schopnost vyhledat nebo vytvofit vhodné
podminky véetné aranZovani fotografovani osob v zabéru je zfejma.
Jedna z nejplsobivéjsich fotografii zdGraznujici prostor, vlastni
¢innost pracovnic i jejich obleceni a socidlni zaFazeni je pro doloZeni
péstovani chmele v tomto case prikladna. ChmelarFské muzeum
a Regionalni muzeum v Zatci vénuji stilou pozornost jeho piinosu
pro poznani chmelafstvi, krajiny i sidlist [Foto I1]. Podobné jako
J. Wara po 2. svétové vilce krajiny s chmelnicemi fotografovali
pro potfeby chmelarské vyroby nebo jako skute¢nost ovliviiujici
prostredi a Zivot ve chmelarfskych oblastech napf. J. Sudek a dalsi.
Pro stale vice krajinarti se chmel a chmelnice stavaly objektem jejich
tvorby. MldZeme pripomenout jen nékteré. Krajiny s chmelnicemi
dlouhodobé maloval Vaclav Rabas (1885-1954), roden v KruSovicich.
Jeho obraz ,,Chmel“ (1928) je dostupny ve vice mutacich. Zarivéjsi
a veselejsi je v Narodni galerii v Praze. Smutnéjsi a mlhavéjsi
malovany pro zasedaci siii Znamkovny chmele v Zatci (v sougasnosti
sidlo chmela¥ského oddéleni UstFedniho kontrolniho a zkuSebniho
Gstavu zemédélského) [Foto 12]. V té dobé jiz velmi silné panovala
hospodarska krize ve chmelafstvi. V. Rabas byl velmi cenén jako
mali, ktery Uusp&sné maloval krajinu stale se ménici vlivem svétla,
béZiciho ¢asu a nalad i vidéni malire.

Photo 12: V. Rabas, ,,Hops* 1928

Bohumir Dvorsky (1902—1976), Zak vyznamnych narodnich umélct
(Nejedly, Benes), maloval krajiny s chmelnicemi na TrSicku. Pdvodné
portrétista Oskar Brazda, mali¥ znamy na Zatecku, sidlil na zamku
Li¢kov. V Sedesatych letech namaloval soubor realistickych obraz(,
které jsou vénovany cinnostem ve chmelaFstvi béhem roku
(v soudasnosti instalované ve ChmelaFském muzeu a Chmelafstvi,
druzstvu Zatec). Krajinu Zatecké oblasti Zlatého potoka maloval
v letech 1962-1964 malif Josef Vacke. Obraz je nyni v Narodnim
zemé&délském muzeu v Praze [Foto 13].
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Photo 14: L. Farka 1994

Many works depicting hops and landscapes with hop fields can be seen
in galleries and museums. But they also decorate the premises of hop
growers’ organizations and businesses, are part of private art collections
or belong to individual hop growers (J. Kuba, J. Obrovsky, M. Sladky, F.
Volf a L. Farka etc.). Specialized literature on hop growing required the
work of capable and insightful illustrators (Dr. B. Stary, printmaker A.
Zezula, amateur painter V. Vanék and others). Chmelafstvi, cooperative
Zatec also gave impetus to the production of small items and tools.
For several decades, hop growers used hop marks made of metal,
which were originally undecorated. Later on, they had their hop marks
decorated by artists, just as many other everyday items and tools. Czech
hop growing inspired not only fine arts, including sculpture and medal
making, but also arts in general such as literature (poet K. H. Macha in
his works “Cikani” and “M4j”, prose and story writer C. Zeman in his
work “Z kraje kde chmel rostl”, F. Markup “Horka réva”, D. Krivsky
“Ked na chmel, tak do Kryr”), film (“Hop Pickers*, a movie from 1964,
shot in the hop fields in the village Lounky), customs and folklore
(Harvest Festival in Zatec and other locations). Czech hop growing has
influenced people in the past and will continue to influence them in the
future. [Photo 14: L. Farka; Photo 5: F. Volf].

Note:

Valuable information and inspiration regarding Czech hop growing,
its importance for the development of European and global hop
growing, can be found in many sources. Let us remind ourselves
of the beginning of agricultural literature - Hospodarské instrukce,
Wirtschaftsinstruktionen, Les instructions economiques (J. Colerus:
Oeconomica ruralis et domestica, Mayntz 1645; M. Giintz: Leipzig
1897, 1902; V. Cern)": Praha 1930).

In the two-volume compendium Georgica Curiosa Aucta (1682), W.
H. Hohberg (1612 - 1687), a soldier in the Thirty Years” War, later an
agronomist, repeatedly describes the Saaz methods of growing hops,
which he applies to his large farms in Austria. We should also mention
Krystof Fischer (1611 - 1680), Bohuslav Balbin (1621 - 1688) and the
publication of . Wary (Saaz, Hopfenbau und Hopfenhandel, Zatec
1914) from the period before World War One.

* veduta - detailed, largely factual painting, drawing or etching
depicting a city, town or other place

Ing. Zdenék Tempir, CSc.

Ing. Zdenék Tempir, CSc was born on June 4, 1926. He studied agriculture
at the Czech Technical University and worked at the National Agricultural
Museum in Prague. He is also director emeritus of the Czechoslovak
Agricultural Museum, now the National Agricultural Museum in Prague,
which he headed from 1966 to 1972. At the same time, he is the co-
founder of the International Association of Agricultural Museums (AIMA)
and International World Group for Palaeoethnobotany (IWGP). He has
worked for the Hop Research Museum in Zatec for many years.

Photo I5: F. Volf

Mnoha dila malitd chmele a krajin s chmelnicemi jsou v galeriich,
muzeich, zkrasluji prostory chmelaFskych organizaci a podniki,
u sbérateld uménii u jednotlivych chmelar (J. Kuba, . Obrovsky,
M. Sladky, F. Volfa L. Farka a dal$i). Odborna chmelarska literatura
vyZadovala schopné a zasvécené ilustratory (Dr. B. Stary, grafik
A. Zezula, malif amatér V. Vanék a dalsi). ChmelaFstvi, druzstvo
Zatec také davalo podnét k Gpravam drobnych pom(icek a potreb.
Po nékolik desetileti byly pouZivané kovové znamky k vykonu
praci, pivodné nezdobené plisky, pak vytvarné Fesené chmelové
znamky, ale i jiné chmelafi vyuZivané pomicky a predméty
denni potireby. Ceské chmelaFstvi dalo podnéty nejen v oblasti
vytvarného uméni vcetné socharstvi, medailérstvi, ale i uméni
vibec jako napfiklad v literature (basnik K. H. Macha v dile
,Cikani*a ,,Maj* ¢ beletristé a povidkari C. Zeman v dile ,,Z kraje
kde chmel rostl, F. Markup v dile ,,Horka réva®, D. Krivsky v dile
»Ked na chmel, tak do Kryr®), filmu (,,Starci na chmelu“ z roku
1964, film se tocil na chmelnicich v obci Lounky), zvyku a folkléra
(Docesna, nejen v Zatci). Ceské chmelaFstvi ¢ p&stovani chmele
ovliviiovalo ¢lovéka v minulosti a ovliviiovat jej bude i nadale.
[Foto 14: L. Farka; foto 15: F. Volf].

Cenné informace a podnéty o ceském chmelafstvi a o jeho vyznamu,
zvlasté pro vyvoj evropského a pak svétového chmelafstvi, obsahuji
mnohé prameny. Pripominame pocatky zemédélské literatury —
Hospodarskych instrukci, Wirtschaftsinstruktionen, Les instructions
economiques (J. Colerus: Oeconomica ruralis et domestica, Mayntz
1645; M. Giintz: Leipzig 1897, 1902; V. Cerny: Praha 1930).

Ve dvoudilném a bohaté ilustrovaném kompendiu Georgica Curiosa
Aucta (1682), W. H. Hohberg (1612—-1687), vojak tFicetileté valky,
pak agronom, &asto popisuje Zatecky zpusob péstovani chmele,
ktery vyuZiva na svych velkostatcich v Rakousku. Z dalSich autori
jmenujme alespoii Krystofa Fischera (1611-1680), Bohuslava Balbina
(1621-1688), z obdobi pred prvni svétovou valkou publikaci J. Wary:
Saaz, Hopfenbau und Hopfenhandl, Zatec 1914.

* veduta - pohled nebo vytvarné vyjadieni pohledu na mésto

Ing. Zdenék Tempir, CSc se narodil 4. Cervna 1926. Vystudoval zemédélstvi
toho ¢asu na CVUT a léta pisobil v Ndrodnim zemédélském muzeu
v Praze. Je také emeritnim Feditelem Ceskoslovenského zemé&délského
muzea, nyni Ndrodniho zeméd€élského muzea v Praze, které vedl mezi
lety 1966—1972. Zdroveri je spoluzakladatelem Mezindrodni asociace
zemédélskych muzei (AIMA - International Association of Agricultural
Museums) a Mezindrodni skupiny pro paeloetnobotaniku (IWGP -
International World Group for Palaeoethnobotany). Léta pisobi pro
Chmelaiské muzeum v Zatci.



36 CZECH HOPS 2012

KRUSOVICE BREWERY’S FANS ARE ENJOYING “HOP BRIGADES”

Mgr. Gabriela Jankovska (Heineken Czech Republic/Heineken Ceska republika)

In the past, “hop brigades” were mandatory for high school and
university students. It was a synonym for a necessary duty but also for
an unforgettable life experience. Who would have otherwise gotten
out of their parents’ sight for a week at the age of 16! For those who
did not experience the “hop brigades” and are not familiar with them
from the stories told by their parents, older relatives or friends they are
unimaginable.The Krusovice brewery is now successful in trying to revive
the charm and unusual atmosphere of the “hop brigades” for its fans.

The first series of the restarted “hop brigades” was organized by the
KruSovice brewery in 2010.They took place at the end of the summer
and focused mainly on hop harvesting. In mass production, hop harvest
is mechanized, whereas Krusovice “hop brigades” pick hops manually.
In 20Il, the “hop brigades”
were extended to include spring
work in hop fields. In addition
to working, participants of both
years” “hop brigades” received a
lot of interesting information and
enjoyed competitions, lectures
and quizzes related to Saaz, its
growing tradition in the region as
well as the production and history
of the Krusovice beer and brewery.
In addition to hop picking, the
participants tried out practical
skills such as proper beer drawing
and weaving of hop wreaths.
Subsequently, the head brewer of the KruSovice brewery brewed a
limited edition of a “manually picked KruSovice 10-degree beer” under
the supervision of representatives of the “hop brigades” from the fresh,
manually picked hops.This year, we can look forward to it again.

The spring sessions of this year’s courses were devoted to the care of
young hop plants.August and September “hop brigades” took place in the
spirit of hop harvesting. In the spring, students of the Czech University
of Life Sciences attended the courses for the first time. August and
September sessions were filled with the winners of the competition
“Help to bring Krusovice beer into the world“. Those who wanted to
be part of the “hop brigades” had to participate in a competition for
the KruSovice brand’s fans. This year’s competition took place in more
than two hundred Krusovice restaurants, in particular in the Central
Bohemian Region. The prospective members of “hop brigades” had to
complete tasks specified in the KruSovice Hop Growers’ Book. The
competition was open to groups of four competitors, each representing
a specific restaurant.After having completed the tasks, the groups sent a
form confirmed by the restaurant, a joint photo of the competitors and
a cover letter to the main organizer of the event — Joint Chiefs of Staff
of the Krusovice “hop brigade”. Another option was to participate in a
radio competition for the best hop-picking story.

About 46 people participate in a “hop brigade”. The courses take two
days and include a visit to the KruSovice brewery and a trip to the
Hop Museum in Zatec, where the participants take a taste memory
test. They taste three different beers. The tasting is repeated but the
sequence of beers changes. Those that can identify the beers correctly
are awarded a “beer connoisseur diploma®. Thanks to the cooperation
with the company Bohemia Hop a.s., this year’s participants could visit
an air-conditioned hop storehouse, where the most valuable hops in
the world — Saaz — are stored and then processed.

Chmelova brigada — v minulosti povinna pro studenty strednich
a vysokych 3Skol. Byla synonymem jak nutné povinnosti, tak
i nezapomenutelného Zivotniho zdZitku. VZdyt kdo se tenkrat
v Sestnacti letech dostal na tyden z dozoru rodi¢i! Pro ty, ktefi
ji nezazili a neznaji z vypravéni rodicl &i starSich pribuznych nebo
pratel, je to Casto nepredstavitelny zaZitek. Kouzlo a neobvyklou
atmosféru chmelovych brigdd se s Uspé&chem pokusil pro své
pFiznivce vzkFisit pivovar KrusSovice.

Prvni sérii obnovenych chmelovych brigdd zorganizoval pivovar
KruSovice jiZ v roce 2010. Brigady probihaly na sklonku léta a byly
zaméFeny zejména na sklizefi chmele. Zatimco ve velkovyrobé se
chmel uz davno sklizi mechanizované, na kruSovickych brigadach
se Cesalo a stile eSe vyhradné
rucné. V roce 201l byly brigady
navic rozdifeny i o jarni prace
na chmelnici. Po oba dva roky
na Ucastniky brigad cekala vedle
prace na chmelnici také Frada
zajimavych informaci a pravé
chmelové  zabavy (soutéze,
prednasky, kvizy), vSe na téma

Zatecky chmel, tradice jeho
péstovani v regionu, vyroba
a historie kruSovického piva

a pivovaru. Vedle desani chmele
si Ucastnici vyzkouseli i praktické
dovednosti, jako je spravné
toleni piva, nebo pleteni chmelovych véncl. Z &erstvého, ruéné
nacesaného chmele pak vrchni sladek krusovického pivovaru
za dohledu zastupcl chmelovych brigad uvafil limitovanou edici
poradné ,Rucné cesané krusovické Desitky*. Na tu se mizZeme tésit
i v letoSnim roce.

Jarni etapy leto3nich kurzi byly ve znameni péée o mladé rostlinky
chmele, srpnové a zafijové brigady se jiz nesly v duchu sklizné.
Na jaFe se chmelovych brigad poprvé G&astnili také studenti Ceské
zemé&délské univerzity a terminy srpnovych &i zarijovych brigad
obsadili vyherci ze soutéZze Pomoz kruSovickému pivu na svét. Dostat
se na chmelovou brigadu obnasi kazdy rok absolvovat soutézni kolo
pro priznivce znacky KruSovice. Letosni kolo probihalo ve vice nez
dvou stovkach kruSovickych restauraci zejména ve Stredoceském
kraji a kdo chtél jet na brigddu, musel plnit tkoly z kruSovické
chmelarské knihy. Do soutéze se mohly zapojit skupinky po ctyrech
soutézicich, které reprezentovaly konkrétni restauraci. Po spInéni
kol posilaly skupinky formular potvrzeny restauraci, spolecnou
fotku soutéZicich a také motivacni dopis hlavnimu organizatorovi
akce — Vrchnimu $tabu kruSovické chmelové brigady. Dalsi moznosti
byla ucast v radiové soutézi o nejlepsi historky z ¢esani chmele.

Kazdé brigady se ucastni skupiny po zhruba 46 lidech a kursy
jsou dvoudenni. Soucasti kazdého kurzu je navstéva kruSovického
pivovaru a exkurze do ChmelaFského muzea v Zatci. Tady &eké
na brigadniky také test chutové paméti, ktery spo€iva v tom, Ze
dostanou ochutnat tFi rizna piva, poté se degustace opakuje, ovsem
piva jsou ve zménéném poradi. Kdo z brigadniki je spravné urdi,
dostane diplom fajn§mekra. Diky spolupraci se spole¢nosti Bohemia
Hop a.s. si letos poprvé brigadnici mohli prohlédnout klimatizovany
sklad chmele, kde je skladovén a nasledné zpracovavan nejcennéjsi
chmel na svété, a to pravé ten Zatecky.
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HOP FESTIVAL IN ZATEC

Ing. arch. JiFi Vaniek, Miroslav Sieger (Hop Defence Zatec/Chmelobrana Zatec)

At first, it was a joke of several members of a volunteer association.
After ten years it is an event with almost two thousand attendees and
participants.The Hop Festival was never meant to be the second Harvest
Festival in Zatec. However, its ambition is to become an important
cultural event, appealing to the inhabitants of our hop-growing region.
After all, together with other cultural events taking place in Zatec in
May, it could become another tourist attraction reaching far beyond the
borders of the Zatec hop growing region, which is called, in storybook
fashion, the Temple of Hops and Beer.

People and the media like the idea that this area with its world-famous
hops is the territory where long ago the ancient hop culture of Homo
Lupulus emerged and that we are all its descendents. Back then, the
Hop Man — Homo Lupulus appeared. It was a higher form of humankind
that was able to grow hops and prepare a great hop drink in the caves.
Where else could Homo Lupulus further develop if not in the Zatec
region! Where else would it be if not in the region that produces the
most desired aroma hops in the world — thanks to its climatic and
natural conditions, as well as the diligence of its people. Where else
could there be a museum devoted to the fabulous Homo Lupulus if not
in Zatec? Where else could hops be celebrated as an idol?

One of the celebrations opening the hop season in the Zatec region
is the Hop Festival. Its tradition started on the initiative of the civic
association Hop and Beer Temple in 2000 as a response to the unique
discovery of a Homo Lupulus on the Zatec square. During random
excavations, he was discovered in a crouched position with a jug and a
clay plate in his right hand. There were seven incisions on the plate. It
has not been proven whether it was a coincidence or an ancient bill for
beer. However, the seven incisions were adopted into the logo of the
Hop and Beer Temple in the Zatec hop growing region.

Every year, the Hop Festival starts with a procession of allegorical
chariots with hop and beer motives.The Hop Festival includes elements
of the traditional student celebration in May.The procession, also called
the Hop March, stops with all due respect on the square at a little
hop garden, where a blessing is pronounced upon the future harvest.
Then, the participants of the Hop March ask the mayor of Zatec for
his permission to open the Hop Festival. If permission is granted, the
Hop Festival begins with the ceremonial tapping of a large keg with
May lager. After this festive act, the procession returns to a place
where the Memorial of Lojza Lupulin (the given name of the Homo
Lupulus found on the Zatec square) is held. The Memorial stands for a

Zpocatku to byla recesni akce nékolika ¢lend dobrovolného
spolku. Po deseti letech akce s téméF dvoutisicovkou navstévnikl
a Ulastnikl. Re¢ je o Chmelfestu. Nikdy nemé&l byt druhou
Zateckou Docesnou, ale déla si ambice stat se ¢asem vyznamnou
kulturni akci, oslovujici obyvatele celého naseho chmelarského
regionu. A koneckoncil by Chmelfest mohl byt, ve spojeni s dal§imi
kv&tnovymi kulturnimi akcemi v Zatci, i dal$i turistickou atraktivitou
sahajici daleko za hranice Zatecké chmelai‘ské oblasti — které se tak
trochu pohadkové prezdiva Chram chmele a piva.

Lidem i sdélovacim prostifedkim se libi myslenka, Ze se pravé
na tomto Uzemi, kde dnes roste svétoznamy chmel, kdysi davno
objevila starovéka chmelova kultura Homolupull, jejiz jsme my
viichni nasledovnici. Ano, tehdy se objevil Clovék Chmelovy —
Homo Lupulus. Vyssi forma lidského druhu, jenz umél péstovat chmel
a pripravovat ve svych jeskynich skvély chmelovy mok. Kde jinde
by se takovi géniové, jako byli Homolupulové, mohli déle rozvijet,
kdy? ne na Zatecku? Tedy v oblasti, ktera souhrou klimatickych
a prirodnich podminek ve spojeni s pracovitymi lidmi produkuje
ten nejzadanéjsi aromaticky chmel na svété. Kde jinde by mohlo
vzniknout muzeum vénované bajnym Homolupulim neZ pravé
v Zatci? Kde jinde by se dal oslavovat chmel jako modla?

Jednou z takovych oslav, ktera zahajuje na Zatecku uZ po desaté
chmelafskou sezénu, je pravé Zatecky Chmelfest. Akce vznikla
z iniciativy obcanského sdruzeni Chram chmele a piva v roce 2000
jako odezva na tehdy unikatni nilez Homolupula na Zateckém
namésti. Ten byl pri ndhodném vykopu objeven ve skréené poloze
se dzbankem a s hlinénou desti¢kou v pravé ruce. Desticka na sobé
méla sedm vryp. Jestli se jednalo o ndhodu ¢i o prastary pivni ucet
se zatim nedokazalo, ale kazdopadné onéch sedm vrypl preslo
v logo Chramu Chmele a Piva — Zatecké chmelai‘ské oblasti.

Chmelfest je kaZdoroéné zahajovan privodem alegorickych vozl
s chmelovou nebo pivni tematikou. Nese v sobé i prvky studentské
majalesové recese. S plnou vainosti se prlvod, zvany spravné
Cesky Chmelmars, zastavi na namésti u malé chmelnicky, kde je
poZehnano budouci Grodé chmele. Poté u&astnici Chmelmarse
pozadaji starostu mésta o povoleni zahajeni Chmelfestu. Stane-li
se tak, pak je Chmelfest zahdjen slavnostnim naraZenim velkého
sudu s Majovym lezdakem. Po této slavnostni ceremonii se privod
vraci na misto, kde probéhne Memorial Lojzy Lupulina, jak byl
pojmenovan Homolupulus nalezeny v Zatci na namésti. Memorial
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merciless competition among seven nominated teams. They represent
municipalities in the region.The competitions test knowledge and skills
in the categories “Beer Drinker — Scientist*, “Beer Drinker — Athlete*
and “Beer Drinker — Dab Hand“ and are very popular with the audience.
Then, a cultural program follows.

In 2012, as in several previous years, the Hop Festival took place under
the baton of Hop Defense in Zatec. Its venue was the Open-Air Cinema
in Zatec. Since the company Hop and Beer Temple has not shown
any interest in participating in the events during the Hop Festival, the
organizers are negotiating to reschedule the program and procession
and connect it with the Open Day at the Zatec Brewery in 2013, which
would bring new experiences to the visitors and participants of both
events.

The Hop Festival was originally set in the suburbs of Zatec (Prazské
predmésti) to draw awareness to dozens of unique historic hop
growers’ buildings with chimneys, which contributed to the town’s
typical atmosphere and skyline. These buildings are steadily losing their
original function and are being sold or rebuilt by their owners. Their
former character and atmosphere are vanishing. As a result, a part of
the hop growing traditions of Zatec is disappearing.

Hop growing and trade have been behind the thousand-year prosperity
of the town and the region. Only thanks to the wealth acquired through
the hop trade could rich villages with huge estates be founded. Only
thanks to hops and the skillfulness of people could magnificent hop
growers’ buildings and villas be built in the center of Zatec. And that
may be a reason to celebrate. For the time being!

It is now in the hands of today’s traders, growers and most importantly
the breweries whether or not hops remain the regional symbol
and product. Their experience, diligence and business courage will
determine if green hop fields expand or disappear from the landscape
of the Zatec region. As any other product that wants to be successful
on the current global market, hops must be supported by advertising
and a well thought-out marketing plan.

We, the inhabitants of Zatec, can prove that hop tradition and quality
have their place in Zatec. To be convincing, everyone must make a
contribution to the campaign - hop growers, traders and processors,
the town of Zatec, local associations and individual patriots.

predstavuje nelitostné soutéZe mezi sedmi nominovanymi druZstvy.
Ty reprezentuji jednotlivé obce regionu. SoutéZe probihaji
ve znalostnich a dovednostnich disciplinach v kategoriich Pivar —
Védec, Pivai — Atlet a Pivai* — Sikula. Po téchto divacky oblibenych
soutéZich pak pokracuje kulturni program.

V roce 2012 probihal Chmelfest uz po nékolikaté pod taktovkou
Chmelobrany Zatec. Konal se v Zateckém Letnim kin&. Jeliko?
spolecnost Chram Chmele a Piva zatim neprojevila zdjem o bliZsi
integraci do akci pofadanych v ramci Chmelfestu, jednaji pro rok
2013 organizatofi o presunuti programu a privodu a o sloudeni
se Dnem otevienych dvefi Zateckého pivovaru, coZ by pfineslo
zpestieni zaZitk( vSem navstévnikim i Gcastnikiim obou akci.

Chmelfest byl plivodné zasazen do prostredi Zateckého Prazského
predmeésti, aby se v€as upozornilo na desitky unikatnich historickych
chmelafskych staveb, které spolec¢né se svymi kominy dotvari
atmosféru a panorama mésta. Tyto budovy postupné ztraceji
plvodni vyuziti a jsou majiteli rozprodavany a prestavovany,

chmela¥skych tradic mésta Zatec.

Péstovani chmele a obchod s nim stoji za tisiciletou historickou
prosperitou mésta a celého regionu. Jen diky bohatstvi nabytého
z obchodu s chmelem mohly vzniknout bohaté vesnice s ohromnymi
statky. Jen diky chmelu a Sikovnosti lidi mohly byt postaveny
velkolepé chmelaFské stavby a vily v centru Zatce. Tedy moZna
divod k oslavam. Snad zatim!

Jestli bude chmel i do budoucna symbolem a regionéalnim produktem
maji nyni ve svych rukach soucasni obchodnici, péstitelé a predevsim
pivovary. Jen na jejich zkuSenostech, pili a obchodni odvaze zavisi,
zda se chmelnice budou v regionu zelenat vice nebo budou spise
z krajiny Zatecka mizet. Jako kaZdy produkt, ktery se chce uplatnit
na soucasném globdlnim trhu, musi byt i chmel podporovéan
reklamou a promyslenym marketingem.

My v Zatci miZeme doloZit, e tradice a kvalitni chmel ma v Zatci
svoje misto. A v tomto presvédcovani musi spolupracovat vsichni.
Péstitelé chmele, obchodnici a zpracovatelé, mésto Zatec, mistni
spolky i jednotlivi patrioti.




Establishment of Hop Defense Zatec

The aforementioned values of our hop growing region must not
sink into oblivion! It is necessary to preserve and further develop
the hop growers’ traditions, to safeguard the historic hop growers’
architecture and other historic and cultural values of the region, which
we rightly call the Hop and Beer Temple. Therefore, Hop Defense
Zatec was established thanks to the enthusiasm of several dozens of
people. The objective of this registered association is to protect the
aforementioned values and traditions of the Saaz hop growing region,
alias Hop and Beer Temple.

The major objectives are to promote the historic Saaz hop growing
region, to protect and revive old hop growers’ regional traditions,
to promote and protect historic hop growers’ architecture in the
hop growing region, to support the development of agrotourism by
utilizing old hop growers’ farms, to promote the revitalization of hop
storages and to implement the Hop and Beer Temple project.

The activities of Hop Defense Zatec are versatile and include the
establishment of the Museum of Homo Lupulus — the oldest inhabitants
of the Earth — in the Saaz hop growing region, which is referred to
as the Hop and Beer Temple; production of promotional items and
leaflets on the Saaz hop growing region; successful publication of playing
cards with the motifs of Saaz hops; organization of the Hop Festival
in May, which marks the beginning of the hop season; promotion of
bicycle touring between hop fields; organization of a ceremonial ball of
Hop Defense Zatec; and implementation of painted pictures with hop
growing motifs on the facades of houses in Zatec.

Hop Defense Zatec (hop + defense) is an official civil association
registered at the Ministry of the Interior in Prague (registration
number: 26995158, registered on March 15,2005, under file reference
VS/11/60269/056-R ).
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VSechny vySe uvedené hodnoty naseho chmelafského regionu
nesmi upadnout v zapomnéni! Je tfeba chmelafské tradice udrZovat
a nadile rozvijet, je treba zachranit historickou chmelaFskou
architekturu i ostatni historické a kulturni hodnoty regionu,
kterému pravem prezdivame Chram chmele a piva. | proto vznikla
diky nékolika desitkam nad$encG Chmelobrana Zatec. Tento
registrovany spolek si vytknul za cil chranit vySe uvedené hodnoty
a tradice chmelaF'ského regionu Zatecké chmelai‘ské oblasti alias
Chramu chmele a piva.

Zakladnim cilem je zejména propagace historického regionu
Zatecké chmela¥ské oblasti, ochrana a vzkFi$eni starych chmela¥skych
regionalnich tradic, propagace a ochrana historické chmelarské
architektury v chmelafském regionu, podpora rozvoje agroturistiky
s vyuZitim starych chmelaFskych farem nebo podpora revitalizace
chmelarskych skladd, projekt Chram chmele a piva.

Cinnost Chmelobrany Zatec je bohata a tkvi napiiklad
ve vybudovani Muzea Homolupuld — nejstarsich obyvatel na zemi,
Zatecké ChmelaF'ské oblasti piezdivané Chram chmele a piva;
vydavani propagaénich pfedméti a prospektl o Zatecké chmelai‘ské
oblasti; tsp&$ném vydani hracich karet s motivy Zateckého chmele;
poradani Majové akce v Zatci s nazvem - Chmelfest, ktery je spojeny
s oslavou zahajeni chmelarské sezény; podpore rozvoje cykloturistiky
mezi chmelnicemi; poiadani slavnostniho Plesu Chmelobrany Zatec
&i zahajeni realizace malovanych obrazi na fasiddach domt v Zatci
s chmelarskou tematikou.

Chmelobrana Zatec (chmel + obrana) je oficidlnim ob&anskym
sdruZenim registrovanym u Ministerstva vnitra v Praze (ICO:
26995158 - 15.3.2005 - &.j. VS/11/60269/056-R ).

|
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TASTING OF VARIOUS CZECH HOP VARIETIES CAPTURED THE INTEREST OF BREWERS

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

In the first decade of June, numerous Czech beer
tasters met at the Hop Research Institute in Zatec
to evaluate beers brewed from different Czech hop
varieties. In addition to beer tasting, the program
included a series of lectures. In the introductory
lecture, Mgr. Zdenék Rosa informed participants

of the situation in the Czech hop growing sector,
starting with the development of acreage and ("‘J
an overview of the hop varieties grown, and \
followed by Czech hop processing and trade.
The second lecture, titled “Introduction of Czech
hop varieties and new developments in breeding®
was given by Ing. Vladimir Nesvadba, Ph.D., who
specializes in this area. The third lecture of Ing. Karel

Krofta, Ph.D. focused on the “Importance of beta acids”.

The final lecture, given by Ing. Josef JeZek was devoted to organic
hops and organic beer. The beer tasting event is annually attended by
participants from among brewers and hop experts. 74 people were
present this year.

The first round of beer tasting focused on the impact of
the second batch of hops. All tested beers were brewed by using
traditional technology (brew house — fermenting room — cellar) and
the following batches of hops:

It batch of hops - 30% of the total amount of alpha acids at the
beginning of hop boiling

2" batch of hops - 40% of the total amount of alpha acids 20 minutes
after the beginning of hop boiling

3¢ batch of hops - 20% of the total amount of alpha acids 20 minutes
before the end of hop boiling

Table | shows that beer in which the Harmonie variety was used for
the second batch of hops received the best evaluation. The Premiant
and Bohemie varieties had almost identical scores. Beers brewed
from the Sladek and Kazbek varieties came in last.

Ve Chmelai'ském institutu s.r.o., Zatec se v prvni
dekadé cervna setkala Fada Zeskych degustatort
piv, aby hodnotili piva varend z ceskych odrid
chmele. Mimo degustace piv byl na programu
blok prednasek. Uvodni piednaskou seznamil
pritomné Mgr. Zdenék Rosa o stavu ceského
chmelarstvi, od vyvoje ploch a odridové
skladby aZ po zpracovani a obchod ceskych
-:'.': odrid chmele. Druhd prednaska Ing. Vladimira
! Nesvadby, Ph.D. se tykala tématu jemu

A
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O
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chmele a novinek ve Slechténi®. Treti prednaska

» Ing. Karla Krofty, Ph.D. na téma ,Vyznam beta

kyselin“. Zavérecnd prednaska se tykala biochmele

a biopiva v podani Ing. Josefa Jezka. Kazdoro&né je degustace

obsazovana G¢astniky z Fad pivovarnikl a chmelafskych odbornikd.
V letosnim roce bylo pritomno 74 lidi.

Prvni série degustace byla zaméFena na vliv druhého
chmeleni. Vsechna testovana piva byla varena klasickou technologii
(varna — spilka — sklep) a pFi tomto poradi chmeleni:

I. chmeleni—30% z celkové davky a-kyselin/ na zacatku chmelovaru

2. chmeleni — 40% z celkové davky a-kyselin/ 20 minut po zaatku
chmelovaru

3. chmeleni — 20% z celkové davky a-kyselin/ 20 minut pred
koncem chmelovaru

Z tabulky | je patrné, Ze nejlépe je hodnoceno pivo, kde pro druhé
chmeleni byla pouzita odriida Harmonie. Témér shodné byly dale

ziskala piva chmelena odridami Sladek a Kazbek.

Table I: Results of the first group of beers
Tabulka I:

Orlgl.nal Bitterness
gravity

% ((I:19)] Ranking
EPM Horkost Poradi

Vzorek chmele % EBC

TEST
Hop sample

Sample
number

Cislo TEST

vzorku

| Kazbek 12,2 37,7 173 5
2 Sladek 12,0 372 186 4
3 Bohemie 12,0 38,5 200 3
4 Harmonie 12,1 37,7 221 |
5 Premiant 12,4 37,5 203 2

Druha série byla zamé&Fena na novou éeskou odrudu Saaz
Late, ktera je jako prvni &eskd odriida porovnavana s Zateckym
poloranym cervenidkem. Piva byla varena technologii CK (2 faze).
V tabulce 2 je uveden charakter trojihelnikového testu, kde
degustatori méli urcit spravnou dvojici piv. Pouze 33 % degustujicich
urcilo spravou dvojici piv. Lze predpokladat, Ze nova jemné



The second round focused on the new Czech variety Saaz
Late, which is the first Czech variety that is being compared to Saaz.
Beers were brewed by using the CCT technology (two stages). Table
2 shows the nature of the “triangle test“, in which the beer tasters
had to identify the correct pair of beers. Only 33 % of them identified
it correctly. As no statistically important difference was established,
it can be assumed that the new mild aroma variety has similar brewing
characteristics to Saaz.

Table 2: Second group

Tabulka 2:
Sample number | Hop sample | Original gravity % | Bitterness (IBU)
Cislo vzorku | Vzorek chmele EPM % Hoikost EBC

| Saaz 11,7 399
ZpC

2 Saaz 11,7 39,9
ZpPC

3 Saaz Late 11,7 36,1

The third round focused on Czech aroma hops (100% of
hop batches). All tested beers were brewed by using traditional
technology (brew house — fermentation room — cellar). Results
presented in table 3 show that beer in which the Bohemie variety was
used had the best evaluation. Beer brewed from the Kazbek variety
received the lowest score. These results make it clear that the Kazbek
variety differs considerably from other Czech aroma varieties.

As a matter of interest, the beer tasting workshop also included
beers which were brewed by using an isolated pure alpha acid or beta
acid. The nature of bitterness in these samples was clearly different.
Furthermore, a beer was tested in which hop cones of the Kazbek
variety were added to the lager keg (cold hopping). The resulting
aroma and flavor were very distinct, which is typical of this hop
variety. Some of the participants compared the aroma of this sample
to citrus or black currant.

The objective of the beer tasting event was met. Many Czech brewers
and hop experts had the opportunity to test the influence of different
Czech hop varieties on the quality of beer. For the very first time, it
was possible to taste the newest Czech hop varieties and compare
them to the standard Czech varieties that are already used in the
brewing industry.

Acknowledgements

This unique beer tasting event took place under the auspices of the Hop
Research Institute in Zatec and the commercial company Bohemia Hop
a.s., which contributed considerably to it. The results were presented as
part of research tasks QI91B227 Importance of beta acids in hops for
Czech beer, FR-TI3/376 Czech organic hops,, MZe 3.d. Support of breeding,
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aromaticka odrida vykazuje obdobné pivovarské vlastnosti jako
jiZ zminény Zatecky polorany Cervenik, protoZe nebylo statisticky
zjiSténo vyznamného rozdilu mezi pivy.

Treti série byla zamérFena na ceské aromatické chmele
(100% chmeleni). VSechna testovana piva byla varena klasickou
technologii (varna — spilka — sklep). Z vysledkd uvedenych v tabulce
3 je patrné, Ze nejlépe bylo hodnoceno pivo chmelené odridou
Bohemie a naopak nejméné bodi ziskalo pivo chmelené odriidou
Kazbek. Tyto vysledky poukazuji, Ze odrida Kazbek se vyrazné
odliSuje od ostatnich ¢eskych aromatickych odrid.

Table 3: Results of the third group of beers

Tabulka 3:
Sample Hop sample | Original | Bitterness Ranking
number Vzorek gravity 1BU Poradi
Cislo chmele % Horkost
vzorku EPM EBC
3
| Sladek 11,5 36,3 154 3
2 Harmonie 11,4 38,1 167 2
3 Kazbek 1,1 40,3 148 4
4 Bohemie 11,4 41,0 181 |

Soudasti seminafe byla zajimavost v podobé ochutnavky piv,
které byly chmeleny jen vyizolovanou ¢&istou alfa kyselinou nebo
beta kyselinou. Z téchto vzorkid byl patrny odliSny charakter
horkosti. Dale bylo testovano pivo chmelené odridou Kazbek,
kde do leZackého sudu byly pridany chmelové hlavky této odridy
(studené chmeleni). U tohoto vzorku byla jasné zietelna viiné a chut,
dodana specifickym charakterem této odriady. Néktefi z G¢astnikd
degustace tohoto vzorku popisovali viini podobnou kromé citrusu
také ¢ernorybizovému charakteru.

Cil degustace piv byl splnén. Rada &eskych pivovarskych
a chmelarskych odbornikd méla moZnost testovat, jaky maji vliv
Ceské odridy chmele na kvalitu piva. Poprvé bylo mozné ochutnat

odridami, které jsou jiz v pivovarnictvi pouZzivany.

Podékovani

Velkou spoluticast na této degustaci méla obchodni firma Bohemia
Hop a.s., pod jejiz zdstitou spolecné s ChmelaFskym institutem s.r.o.,
Zatec tato jedine¢nd akce probéhla. Prezentované vysledky byly v ramci
FeSenych vyzkumnych tkolti (QI91B227 Vyznam beta-kyselin chmele pro
Ceské pivo, FR-TI3/376 Ceské biopivo, MZe 3.d. Podpora Slechténi, MZe
33083/03-300 6.2.1. kolekce GZ chmele).



http://www.isvav.cz/projectDetail.do?rowId=QI91B227
http://www.isvav.cz/projectDetail.do?rowId=FR-TI3/376
http://www.isvav.cz/projectDetail.do?rowId=QI91B227
http://www.isvav.cz/projectDetail.do?rowId=FR-TI3/376
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OPEN DAY AT THE STEKNIK FARM

Ing. Josef Jezek, Ing. JindFich K¥ivanek, Ph.D. (Hop Research Institute, Zatec/Chmelafsky institut s.r.o, Zatec)

On August 8,2012,the Hop Research Institute in Zatec organized an
“Open Day* at its Research Farm in Steknik in cooperation with the
Hop Growers Union of the Czech Republic.

Ing.Jifi Koren, Ph.D., managing director of the Hop Research Institute
in Zatec welcomed the guests in the courtyard of the farm. He
informed them of new developments at the Institute, in particular
the publication of an updated Czech-English atlas of hop varieties.
The researchers had also contributed to the publication of the
Ministry of Agriculture titled ,,Situation and Outlook Report, Hops, Beer
2012, which was made available at the event. He passed the floor
to the chairman of the Hop Growers Union of the Czech Republic,
Ing. Bohumil Pazler, who analyzed the current situation in Czech
hop growing. He touched on weather conditions, in particular black
frost at the end of January and at the beginning of February, which
did the hops no good. Ing. Vladimir Barborka (Central Institute for
Supervising and Testing in Agriculture) provided information on the
current acreage of hop fields.

Mgr. Zdenék Rosa, BA, chairman of the board of directors of
Chmelarstvi, cooperative Zatec and Bohemia Hop, a. s. discussed
various business matters. Statistics demonstrate an increase in global
beer consumption; however, this does not have any positive impact
on the consumption of hop products. Consequently, hopping of beer
is showing a downturn. In the last 20 years it has decreased by half.

Ing. Jan Podsednik, head of the Machinery Plant of Chmelafstvi,
cooperative Zatec, presented innovations in harvest technologies.
He described a new type of separator for hop-picking lines, which
was developed in cooperation with the Czech University of Life

Chmelafsky institut s. . 0., Zatec spolu se Svazem pé&stiteld chmele
usporadal 8. srpna 2012 na svém ucelovém hospodarstvi ve Stekniku
,Den otevienych dvefi“. Tradi¢ni akce byla uréena pro vsechny
zajemce o Ceské chmelarstvi.

Pritomné privital na dvore Ucelového hospodarstvi Ing. JiFi Koren,
Ph.D., jednatel ChmelaFského institutu s. r. o., Zatec. Piedstavil
novinky z vyzkumného Ustavu, nebot byl vydan aktualizovany
atlas odriid chmele v cesko-anglické verzi. Rovnéz byla k dispozici
publikace Ministerstva zemédélstvi ,,Situacni a vyhledovd zprdva
Chmel, Pivo 2012, do které pFispéli i vyzkumni pracovnici. Slovo
predal predsedovi Svazu péstitelli chmele Ing. Bohumilu Pazlerovi,
ktery zanalyzoval soudasnou situaci péstovani chmele v CR.
Z povétrnostnich vlivi se zminili zejména o vyskytu holomrazl
na prelomu ledna a Gnora, které chmelu nesvédcily. Ing. Vladimir
Barborka (UKZUZ) doplnil téma o aktualni vyméru chmelnic.

Obchodnim zaleZitostem se vénoval Mgr. Zdenék Rosa, BA,
pFedseda predstavenstva Chmelafstvi, druZstva Zatec a Bohemia
Hop, a. s. PFestoze statistiky vykazuji nartst produkce piva ve svété,
na spotfebé chmelovych vyrobkil se to neprojevuje. Disledkem
je pokles chmeleni v pivovarech, které se za poslednich dvacet let
sniZilo o polovinu.

Inovaci sklizfiové techniky predstavil Ing. Jan Podsednik, vedouci
zdvodu Mechanizace Chmelastvi, druzstva Zatec. Popsal novy typ
piekulovace pro &esaci linky, ktery ve spolupraci s CZU v Praze
pod vedenim doc. Ing. Adolfa Rybky, CSc. vyvinuli v ramci aktualné
ieSeného projektu u Narodni agentury pro zemédélsky vyzkum
(NAZV).




Sciences in Prague under the supervision of doc. Ing. Adolf Rybka,
CSc. as part of an ongoing project of the National Agency for
Agricultural Research.

After that, participants had the opportunity to take a tour of hop
fields winding along the road. Ing. Josef Vostrel, CSc. spoke on the
protection of hops and demonstrated tests in cooperation with the
representatives of present companies. The tour of the vegetation
was commented upon by Pavel Kozlovsky, a hop grower of the
Hop Research Farm. Ing. Petr Svoboda, CSc., a researcher at the
Biotechnology Department, gave a presentation on virus-free
planting. Ing. Jindfich KFivanek, Ph.D.,, head of the Research Farm,
presented technologies for the revitalization of hop vegetation,
including a practical demonstration. The topic was elaborated by
Ing. JiFi Koren, Ph.D., Miroslav Brynda and Jifi Maly of the Agricultural
Regional Laboratory in Postoloprty, who — in cooperation with the
company Hopex Louny and the State Photosanitary Administration
— are addressing the issues of plants rotting in hop files in 2012.

Ing. JindFich KFivanek, Ph.D. and researcher Ing. Jaroslav Pokorny,
Ph.D. gave a presentation on partial measures of comprehensive and
integrated hop production. They focused on green manuring in hop
fields and the discontinuance of hop growing as a result of sales
crises. Prof. Ing. Josef Pulkrabek, CSc. of the Czech University of
Life Sciences in Prague touched on the necessary financial incentives
related to agro-environmental measures. At the end, a mulcher for
hop fields was presented, which was developed as part of a research
project of the National Agency for Agricultural Research.

The program included a tour of a hop field with low structures,
commented upon by Ing. Josef Jezek and the plant breeder
Ing. Vladimir Nesvadba, Ph.D., who expects the first genotypes of
dwarf varieties to be registered within four years. So far the Sladek
variety has shown a comparably high profitability when being grown
on low structures.

Those interested in organic hops moved to a hop field growing the
Premiant variety in the transitional period.Additional information on
the first harvest of organic hops in the Czech Republic is provided in
a separate article of this year’s magazine.

The event was attended by 150 people. On the premises of the
Research Farm,companies selling and servicing agricultural machinery
and firms offering products or providing services for agriculture and
hop growers were presented.They deserve our thanks.
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Nasledovala pési prohlidka chmelnic vinoucich se kolem silnice.
Za ochranu chmele vystoupil Ing. Josef Vostrel, CSc., ktery
ve spolupraci s firemniky demonstroval ochranarské pokusy.
Prohlidka porostli byla doprovazena odbornym komentafem
chmelare Ulelového hospodarstvi Pavla Kozlovského. K tématu
o produkci bezvirézni sadby promluvil Ing. Petr Svoboda, CSc.,
vyzkumny pracovnik oddéleni biotechnologii. Vedouci tcelového
hospodarstvi Ing. JindFich Krivanek, Ph.D. predstavil techniku pro
obnovu chmelovych porostl, kterd zahrnovala praktickou ukazku.
Téma rozvinul Ing. Jifi Koren, Ph.D. spolu s Miroslavem Bryndou
nebo Jifi Maly ze Zemédélské oblastni laboratore z Postoloprt,
nebot ve spolupraci se Statni rostlinolékarskou spravou a firmou
Hopex Louny tymové resi problém vyhnivani rostlin ve chmelnicich
v roce 2012.

O dil¢ich opatienich komplexné zamyslené integrované produkce
chmele poreferoval Ing. JindFich KFivanek, Ph.D. spolecné s vyzkumnym
pracovnikem Ing. Jaroslavem Pokornym, Ph.D.. ZaméFili se na vyuZiti
zeleného hnojeni ve chmelnicich ¢&i preruseni péstovani chmele
v disledku odbytovych krizi. O potfebé finanénich motivaci
v ramci agro-envi opati‘eni se zminil prof. Ing. Josef Pulkrabek,
CSc. z CZU v Praze. Zavér bloku patfil piedstaveni prototypu
muléovace do chmelnic, ktery vznikl pfi FeSeni vyzkumného
projektu u NAZV.

Na radu prisla téZ prohlidka nizkych konstrukci doplnéna
komentarem Ing. Josefa Jezka a Slechtitele Ing. Vladimira Nesvadby,
Ph.D., ktery predpoklada prihlaseni prvnich genotyp( vyslechténych
trpaslicich odrid k registraci do ¢tyr let. Zatim vykazuje pomérné
rentabilni péstovani chmele na nizkych konstrukcich odrtda Sladek.

Zajemci o ekologické péstovani chmele se presunuli na chmelnici
v prechodném obdobi s odriidou Premiant. Vice informaci o prvni
sklizni Biochmele v CR obsahuje samostatny &lanek leto3niho
casopisu.

Akci navstivilo vice nez 150 zajemci a za zminku stoji, Ze v prostorach
Gcelového hospodarstvi se prezentovaly spolecnosti, které zajistuji
prodej, servis a sluzby zemédé&lské mechanizace a dale firmy
nabizejici vyrobky ¢i poskytujici sluzby pro zemédélstvi a chmelare
a kterym je potfeba timto podékovat.
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CELEBRATIONS OF ST. LAWRENCE — PATRON SAINT OF HOP GROWERS

Ing. Michal Kovarik (Hop Growers Union of the Czech Republic/Svaz péstiteli chmele Ceské republiky), Radomir Dvoiék (public interest
company Rakovnicko/Rakovnicko o.p.s)

Zatec (Saaz) region. The Rakochmel KoleSovice company took
charge of organizing this year’s St. Lawrence celebrations in the
Zatec and Rakovnik region and invited hop growers to the premises
of the harvest center in Hefmanov. A rich program was prepared for
the participants. In addition to several beer types and styles, a raffle
awaited them.The interest of all participants was certainly captured
by an educative path of hop growing and beer brewing, done in the
style of the “Way of the Cross*, which was introduced by the Local

Zatecko. V letodnim roce se poradani oslav sv. Vaviince
za Zateckou a Rakovnickou oblast ujal podnik Rakochmel
KoleSovice, ktery pozval chmelare do prostor skliziového strediska
v HeFmanové. Pro ucastniky byl pripraven bohaty program. Kromé
nékolika druhl a stylG piva byla pripravena také bohata tombola.
KaZdého navstévnika jisté zaujala nau¢na mobilni stezka chmelarstvi
a pivovarstvi, ve stylu tzv. ,betlémek®, kterou predstavila Mistni
akéni skupina (MAS) Krivoklatska a Rakovnicka. Deset zastaveni
chmele a piva je dilo prilepského rezbare Libora Daenemarka
a mutéjovického hrnéire Jifiho Duchka, které bylo vyrobeno
pro obecné prospésnou spolecnost Rakovnicko v ramci projektu
spoluprace Posazavi a Rakovnicka s nazvem ,,Pivo, chmel, slad - to
mam rad!“. Skifiky s vyrezavanymi figurkami a atributy typickymi
pro chmelafstvi, pivovarnictvi a dalsi Femesla jsou zasazeny do realné
krajiny a zastavby Rakovnicka. Najdete zde krajinu s chmelnicemi
u KoleSovic, susarnu chmele v Mutéjovicich, chmelaFsky statek
v KnéZevsi a samoziejmé také krusovicky a rakovnicky pivovar,
ale také dnes jiZz zanikly pivovar na hradé Krivoklat&. Expozice je
jisté jedineénym dilem vyskytujicim se, troufam si Fici, jako jedina
na celém svété. Tato sbirka byla k vidéni napriklad na 8. ro¢niku
Rezbai‘ského sympozia nebo na hradé Krivoklat. V soutasnosti se
nachazi v kulturnich prostorach v Rakovniku.

Soucasti oslav byla také soutéz v ru¢nim Cesani chmele, valeni sudd
a vypiti piva na ¢as. S t&snym vysledkem vyhralo druzstvo ze Zatecka
pred druzstvy z Lounska a Rakovnicka. Nedilnou soudasti programu




Action Group for the Krivoklat and Rakovnik region. Ten Stations
of Hops and Beer is a piece of work made by wood carver Libor
Daenemark from Prilepy and potter Jifi Duchek from Mutéjovice.
It was produced for the public interest company Rakovnicko within
the framework of a cooperation project of the Sazava and Rakovnik
regions titled “Pivo,chmel, slad - to mam rad!” (“Beer;hops and malt —
that is what | like”). Shrines with carved figures and attributes typical
of hop growing, beer brewing and other trades are set in a realistic
landscape and settlement of the Rakovnik region.You can find there
a landscape with hop fields near KoleSovice, an oast house (hop kiln)
in Mutéjovice, a hop growing farm in KnéZeves and naturally the
breweries of KruSovice and Rakovnik, as well as a brewery at the
Krivoklat castle that no longer exists. The exposition is certainly
a unique piece of work and — | dare say — the only one in the world.
The collection was exhibited at the 8% Wood Carver Symposium
and at the Krivoklat castle. Currently, it is being shown in the cultural
center of Rakovnik.

The celebrations included a competition in manual hop picking,
rolling barrels and drinking beer for the best time. The team from
Zatec narrowly won against the teams from the Louny and Rakovnik
regions. As part of the program, St. Lawrence together with Hopik
the hop elf pronounced a blessing upon the upcoming harvest.

Auscha region. The Agricultural Cooperative of Libé&Sice
u Litoméfic took charge of the celebrations taking place in the
Auscha region on August 0. On behalf of the organizing cooperative
Ing. Zdenék Kroc welcomed the present guests at the beginning of
the event and passed the floor to the chairmen of the Hop Growers
Union and ChmelaFstvi, cooperative Zatec, who mainly spoke of
the current market situation and preliminary harvest estimates. All
participants took advantage of the meeting to discuss and exchange
information on the upcoming harvest.

Tirschitz region. Last year, St. Lawrence celebrations were part
of the 150" anniversary of hop growing in Moravia. This year,
the Moravian Hop Growers Association decided to organize an
offsite meeting on the occasion of St. Lawrence celebrations. The
celebrations were postponed by several days and their objective was
to travel through the area, evaluate vegetation and have a good time.
The route prepared by Ing. Ivo Klapal started at the harvest center
in Velka Bystrice. The participants visited vegetation of the individual
hop-growing businesses, which was commented upon by a local
hop grower. An interesting stop was at the center of the company
Morava Hop, Lipnik nad Becvou, where participants also inspected
the vegetation and had a discussion. In the hop fields, they could see
the promising Kazbek variety, which has a typical lemon or black
current aroma (a hop category referred to as “flavour hops*) and
can be used in special beers for the second batch of hops or for cold
hopping. The celebrations continued in the afternoon hours on the
premises of a riding complex near TrSice.
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bylo také poZehnani Gspésné sklizné od sv. Vavfince spolecné se
skritkem Hopikem.

Ustécko. Na Ustécku se 10. srpna oslav ujalo Zemé&d&lské druzstvo
Libé&Sice u Litoméric. PFitomné v Uvodu pozdravili jak za poradajici
druzstvo Ing. Zdenék Kroc, tak také predsedové Svazu péstitell
chmele a ChmelaFstvi, druzstva Zatec. Posledni dva zminé&ni hovoili
zejména o soucasné situaci na trhu a prredbézném odhadu leto3ni
sklizné. VSichni pFitomni poté vyuZili setkani k diskusi a vyméné
poznatki pred sklizni chmele.

Trsicko. V minulém roce byly oslavy sv. Vavfince soucasti 150.
vyroci péstovani chmele na Moravé. V leto$nim roce se Moravské
sdruzeni péstiteld chmele rozhodlo zorganizovat vyjezdni zasedani
ku prilezitosti oslav sv. Vavrince. Tyto oslavy se konaly o nékolik dni
pozdéji a cilem bylo projet oblast, zhodnotit porosty a nasledné se
pobavit. Trasa pripravena Ing. Ivo Klapalem zapocala ze skliziiového
stfediska ve Velké BystFici. U¢astnici navstivili porosty jednotlivych
chmelafskych podniki, které byly komentovany mistnim chmelaFem.
Zajimavou zastavkou bylo stFedisko podniku Morava Hop, Lipnik
nad Becvou, kde si G¢astnici rovnéz prohlédli porosty a probéhla
diskuse. Na chmelnicich byla k vidéni i perspektivni odriida Kazbek,
ktera ma charakteristickou citrénovou az cerno - rybizovou vini
(tzv. kategorie flavour hops) a je ji mozné uZit do speciélnich piv pro
druhé chmeleni nebo pro studené chmeleni. Oslavy v odpolednich
hodinach dale probihaly nedaleko obce TrSice v prostorach
jezdeckého arealu.
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BEER TASTING COMPETITION AT THE 55TH HARVEST FESTIVAL IN ZATEC

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

On August 30 and 31, the annual beer tasting competition took place
at the Hop Research Institute during the 55th Harvest Festival in
Zatec. It focused exclusively on light beers in the following three
categories: |) low gravity beer (36 samples), 2) lager (32 samples)
and 3) premium lager (32 samples). A total of 100 beer samples from
32 Czech breweries were evaluated. On the first day, the first round
of the competition took place. 16 beer samples in each category
advanced to the second day and four samples to the final round. The
beers were evaluated by 204 beer tasters, nearly 3,000 glasses were
used and organizers were assisted by 26 people. The event ranks
among the major beer tasting events in the Czech Republic. Beer
samples are evaluated not only by experts but also by laymen, which
is a very important criterion for breweries since the lay audience
evaluates the overall impression and “drinkability” of beer. The table
below shows results in the individual categories. The Harvest Festival
in Zatec is organised by Zatec City Theatre.
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Ve dnech 30. a 3l. srpna probéhla ve ChmelaFskem institutu
s.r.o. Zatec kazdorocni degustace piv béhem Zatecké Docesné.
Degustace byla zamérfena vyhradné na svétla piva ve trech
kategoriich 1. vycepni (36 vzorkd), 2. lezak (32 vzorkd) a 3.
lezak prémium (32 vzorkl). Celkem bylo hodnoceno 100 vzorku
piv, které dodalo 32 c&eskych pivovard. Prvni den probéhla
prvni kola a do druhého dne postoupilo 16 vzorkl piv z kazdé
kategorie, z nichz 4 vzorky postoupily do finale. V pribéhu dvou
dni hodnotilo piva 204 degustatord a bylo pouZito témér 3000
sklenic¢ek. Celou degustaci zajiStovalo 26 lidi. Tato degustace se
radi mezi velké degustace piv v Ceské republice a vyznaluje se
tim, Ze vzorky hodnoti jak odbornici, tak predevsim laici, cozZ je
pro pivovary velmi dileZité, protoze laicka ¢ast hodnoti celkovy
dojem a ,pitelnost* piva. V tabulce jsou uvedeny vysledky piv
v ramci jednotlivych skupin. Zateckd Docesna je organizovina
Mé&stskym divadlem Zatec.

Kategorie / Category Pivovar / Brewery Pivo / Beer brand

Zatecky pivovar s.r.o.

Zatec Svétlé

VyZepni svétlé 2. Pivovar Klaster a.s. - Pivovary Lobkowicz Klaster vycepni
Lagers 10 Plato 3. Pivovar RychtéF, a.s. Rychtar Klasik
4, Pivovar HOLBA, a.s. Holba Classic
l. DUDAK - Mé&stansky pivovar Strakonice a.s. Dudak - Premium
Lezak 2. Pivovar RychtaF, a.s. Rychtar Standard
Lagers 3. Pivovar Jihlava, a.s. Jezek |1
4. Heineken Ceska republika/ Pivovar Velké Biezno Zlatopramen | |
l. Tradiéni pivovar v Rakovniku, a.s. Cernovar svétlé
Lezak prémium 2. Pivovar Nymburk spol. s r.o. Gold Bohemia Beer
Premium lager 3. Pivovar Klaster a.s. - Pivovary Lobkowicz Klaster Premium
4. HOLS a:s., Pivovar Vratislavice Konrad 12°
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INTERNATIONAL ISHS SYMPOSIUM IN ZATEC

Ing. Josef Patzak, PhD., (Hop Research Institute, Zatec/ChmelaFsky institut s.r.o, Zatec)

September was dedicated to the science of hop growing. On
September 10-13, 2012, the 3" International Humulus
Symposium took place on the premises of the Hop Research
Institute in Zatec. This international event was organized in
cooperation with the University of Tasmania in Hobart
(Australia), following up with the previous symposiums
held in Corvallis (Oregon, USA) in 2004 and in Gent
(Belgium) in 2008.

The hop growers’ symposium was held under the auspices
of the International Society for Horticultural Science
(ISHS), which is based in Belgium and has more than 7,000
members from 150 countries. This important event was
attended by 60 leading scientists from five continents and I3
countries (Australia, New Zealand, the USA, Canada, Japan, South
Africa, Germany, Russia, Slovenia, Portugal, Italy, Belgium and the
Czech Republic). The four-day conference program was divided
into 6 specialized sections:

. Hop Breeding and Molecular Biology

. Plant Pathology, Virology, Entomology

. Chemistry and Plant Physiology

. Hop Cultivation and Management

. Hop, Indispensable Raw Material for Brewing
. Hop, Beer and Health
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The Hop Breeding section presented breeding programs and hop
varieties from Australia, New Zealand and the USA. Molecular
Biology focused on the biosynthesis of secondary metabolites
and its regulation in lupulin glands. In the section devoted to
hop protection, the following hop pathogens were discussed:
hop stunt viroid (HSVd), verticilium (Verticillium albo-atrum) and
pests such as hop aphids (Phorodon humuli) and two-spotted
spider mites (Tetranychus urticae Koch). The Chemistry section
dealt with derivates of xanthohumol and alpha bitter acids. The
presentations also covered topics such as physiological changes
of plants in vitro during the process of regeneration, hormonal
changes in dwarf varieties and water transport in hop plants. Hop
growing, harvesting and processing in the Czech Republic, Italy, in
the USA and in Germany were discussed by the experts. Topics
presented at the symposium included the impact of hops on the

N/

I S H S Horticultural Science (ISHS) se sidlem v Belgii, ktera sdruzuje

Zari letosniho roku patfilo chmelarské védé. Ve dnech 10. az
13. zaFi 2012 se v prostorach ChmelaFského institutu s.r.o., v Zatec,
uskutecnil Ill. International Humulus Symposium. Tato
mezinirodni akce byla pFipravovana spolec¢né s Tasmanskou
univerzitou v Hobartu (Tasmania, Australie) a v navaznosti
na predesla sympozia konana v letech 2004 v Corvallisu
(Oregon, USA) a 2008 v Gentu (Belgie).

Chmelar'ské symposium bylo poradano pod zastitou
mezinarodni  organizace  International  Society  for

vice nez 7 tisic ¢lent ze 150 statl svéta. Této vyznamné
konference se ucastnilo 60 prednich védeckych pracovniki
z péti kontinentd a 13 zemi (Australie, Novy Zéland, USA, Kanada,
Japonsko, Jizni Afrika, Némecko, Rusko, Slovinsko, Portugalsko,
Itdlie, Belgie a CR). Ctyi‘denni program konference byl rozdélen
do Sesti odbornych sekci:
I. Slechté&ni chmele a molekularni biologie
2. Patologie, virologie, entomologie rostlin
3. Chemie a fyziologie rostlin
4. Péstovani chmele a management

5. Chmel, nepostradatelna surovina pro pivovarstvi

6. Chmel, pivo a zdravi

V sekci zabyvajici se Slechténim chmele byly predstaveny
Slechtitelské programy a odridy z Austrilie, Nového Zélandu
nebo USA. Oblast molekularni biologie se zabyvala biosyntézou
sekundarnich metabolitld a jeji regulaci v lupulinovych Zlazkach.
V sekci ochrany chmele se debatovalo o jednotlivych patogenech
chmele: viroidu zakrslosti chmele (HSVd), verticiliu (Verticillium
albo-atrum) ¢&i $kadcich jako jsou mSice (Phorodon humuli) a sviluska
chmelova (Tetranychus urticae Koch). Sekce chemie chmele se
zabyvala derivaty xanthohumolu a alfa hofkych kyselin. Fyziologické
zmény rostlin in vitro pfi regeneraci, hormonalni zmény v zakrslych
odridach a vodni transport v rostliné chmele byly dal$imi tématy.
V odbornych kruzich se debatovalo i o péstovani, sklizni a zpracovani
chmele v Ceské republice, Italii, USA a Némecku. Na sympoziu byl
prezentovan i vliv chmele na kvalitu piva nebo jeho farmaceutické
vyuZiti. KaZda sekce byla doplnéna o ¢etna témata v podobé postert
v prostorach sympozia.



quality of beer and the pharmaceutical use of hops. Each section
was complemented by numerous topics on information posters at
the conference facilities.

The director of the Hop Research Institute in Zatec and the
mayor of Zatec welcomed the participants at the opening of the
symposium. The chairman of the board of directors of Chmelafstvi,
cooperative Zatec provided information on the organizational
structure and stakeholders of Czech hop growing and the activities
of the cooperative. The international audience included both hop
traders from the Czech Republic, Germany and the USA and the
representatives of domestic breweries and breweries from Japan,
the USA and the Russian Federation. As part of the symposium
program, the participants had the opportunity to visit the premises
and growing areas of the Hop Research Institute in Zatec,
interesting historic expositions of the Hop Museum in Zatec and
the Hop and Beer Temple. The symposium was received very well
by the participants. Those interested in the post program could
visit significant Czech sites, monuments and breweries. Czech hop
growing keeps in touch with state-of-the-art knowledge in the
global hop growing and beer brewing sciences and contributes to
it considerably.

CZECH HOPS 2012 49

a |

N

V Gvodu privital Ucastniky rFeditel ChmelaF'ského institutu s.r.o.,
Zatec spoleéné se starostkou mésta Zatec. PFedseda piredstavenstva
Chmelafstvi, druzstva Zatec informoval o organizaéni struktufe
Ceského chmelafstvi, jeho zainteresovanych institucich a pisobeni
druzstva. V plénu mezinarodnich Uéastnikd byli jak obchodnici
chmele z Ceské republiky, Némecka a USA, tak rovné zastupci
tuzemskych pivovarl, pivovarli z Japonska, USA nebo Ruské
federace. V programu sympozia byly téz ucastnikim ukazany
prostory a péstitelské plochy ChmelaFského institutu s.r.o., Zatec,
zajimavé historické expozice Chmelaiského muzea v Zatci a Chram
chmele a piva. Sympozium bylo tcastniky hodnoceno velice kladné.
Pro zajemce byl pripraven post program s nav§tévami vyznamnych
&eskych mist, pamatek nebo pivovari. Ceské chmelafstvi tak
neustdle zlstava v kontaktu z nejnovéjSimi poznatky svétové
chmelafFské a pivovarské védy, na které se i vyrazné podili.
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MANUAL HOP PICKING WITH SABMILLER

Mgr. Zdén&k Rosa, BA (ChmelaFstvi cooperative Zatec/ChmelaFstvi, druzstvo Zatec)

In the recent years, breweries have shown increasing interest in
the advertising potential of basic ingredients (raw materials). They
are also interested in improving the education of their employees
brewing or selling beer when it comes to beer ingredients.

In the last two years, Plzefisky Prazdroj organized a seminar for its
sales representatives from Europe and the USA. Bohemia Hop, a.s.
helped with its hop growing section.

The participants visited a hop growing business in the Zatec hop
growing region (farm of Mr. Dittrich in Lenesice) and acquainted
themselves with the history and presence of hop growing. A
major part of the hop growers’ day was devoted to manual hop
picking, which for many meant the first contact with this unique
plant. Subsequently, the participants visited a hop picker and an
oast house as part of the hop harvest and their familiarization with
the entire process of hop production, harvesting and processing in
Chmelarstvi, cooperative Zatec.

During the harvest, we were visited not only by SABMiller’s sales
representatives from abroad but also by commercial brewers of Plzefisky
Prazdroj from the Czech Republic, headed by Mr. Vaclav Berka.

Pivovary projevuji v poslednich letech stale vétsi zajem o propagacni
potencial zakladnich surovin. Vedle toho je tu také zajem pivovard,
aby se zvysila znalost o surovinach v ramci pivovard samotnych a to
nejen u osob, které se podili na vyrobé piva, ale také u osob, které
pivo prodavaji.

Plzensky Prazdroj organizoval v predchozich dvou letech poznavaci
seminar pro své obchodni zastupce z Evropy a USA, a Bohemia Hop,
a.s. vypomohla pFi chmelafské &asti.

Uéastnici navitivili chmelafsky podnik v Zatecké chmelai‘ské
oblasti (farmu pana Dittricha v Lenesicich) a seznamili se s historii
a soucasnosti péstovani chmele. Hlavni soucasti chmelafského
dne bylo ruéni ¢esani chmele, kdy pro mnohé to byl prvni Zivotni
kontakt s touto jedine¢nou rostlinou. Nasledné probé&hla navstéva
Cesacky a susarny chmele v ramci sklizné chmele a seznimeni se
s celym procesem vyroby, sklizné a dalsiho zpracovani chmele
ve Chmelafstvi, druZstvo Zatec.

V prabéhu sklizné nas navstivili nejen obchodni zastupci SABMiller
ze zahraniéni, ale také obchodni sladci Plzefiské Prazdroje z Ceské
republiky v ¢ele s panem Vaclavem Berkou.
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CZECH HOP GROWING IN PHOTOS FROM THE PAST

Vladimir Vales, Pavla Kuncova (Hop Museum Zatec/ChmelaFské muzeum Zatec), Ing. Michal Kovafik (Hop Growers Union of the Czech
Republic/Svaz péstiteld chmele Ceské republiky)

Hop production technologies have fundamentally changed in the
last half century. Nowadays, hops are no longer manually picked, as
our parents and grandparents did. The entire harvest is mechanized
and the labor productivity and economic aspects of hop growing
have improved. Manual hop picking is now rather the subject of
marketing campaigns, hop growers’ competitions and the like. By
the way, manual hop-picking is also one of the disciplines for the
candidates of the title “Miss Hops and Beer”.

We decided to dust off the old photo archives of the Hop Museum and
focus on the genius loci of hop-growing villages and centers, as well
as hop fields in Bohemia and Moravia in the past and in the course of
technological progress. Together with the authors of this year’s issue
of the international magazine, you can go back to the times when the
hop-picking season resembled the migration of peoples.

Hop-picking as voluntary work, picking hops from hop
bines in lines

Technologie vyroby chmele se za posledni pll stoleti pomérné
zasadné zménila. Dnes se uZ chmel neceSe ru¢né, tak jak byli zvykli
nasi rodice a prarodice. Cela sklizeri je mechanizovana a zvysila se jak
produktivita prace, tak ekonomicka stranka péstovani chmele. Ruéni
Cesani chmele je v soudasnosti predmétem spiSe marketingovych
zaleZitosti, chmelarskych soutéZzi a podobné. Mimochodem, ruéni
Cesani je i jednou z disciplin, kterou musi projit uchazecky o titul
Miss chmele a piva.

Rozhodli jsme se oprasit staré fotoarchivy Chmelarského muzea
a zamérili se na tzv. genia loci chmelafskych obci, chmelnic
a stiedisek pé&stovani chmele v Cechach a na Moravé v dobach
davnych a za technologického vyvoje. Spolu s autory letosniho
ro¢niku se tak na zavér mezinarodniho ¢asopisu miZete prenést
do dob, kdy obdobi chmelli téméF pripominalo stéhovani narodi.

Poles packed away after the harvest

Aerial spraying
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Hop-picking as voluntary work, emptying and controlling
the measure
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Testing of an English-made mobile hop-picker
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Hop drying Quality control, photo by Ivan Provaznik
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CONTACT LIST FOR CZECH HOPS

members of the Association of hop merchants and hop processors of the Czech Republic

Arix a.s.
Chomutovska 3137,438 19 Zatec * Czech Republic
Tel.: +420 415 212 920 « Fax: +420 415 212917

www.arixhop.cz

BOHEMIA HOP, a.s.
Mostecka 2580, 438 19 Zatec ¢ Czech Republic
Tel.: +420 415 733 315 « Fax: +420 415733 | 14

www.bohemiahop.cz
- EMIL BURES HOPSERVIS s.r. o.

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

CHMELARSTVI, druzstvo Zatec
Mostecka 2580,438 19 Zatec * Czech Republic =,
i Tel: +420 415 733 216 * Fax: +420 415 726 002 ""

v i www.chmelarstvi.cz

T TOP HOP spol.s.o.

o g Jilska 2, 110 00 Praha | » Czech Republic e
gate . T Tel.: +420 224 218 624  Fax: +420 224 218 630 | TRe%

— il ¥ www.hop.cz 3 =

' ZATEC HOP COMPANY,a.s. g,
T U koleji 8/317, 161 00 Praha 6 « Czech Republic ~ oy
B Tel.: +420 220 561 474 + Fax: + 420 220 562 124 U L

A& % www.zhc.cz NN fﬁi@
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> FURTHER INFORMATION ON CZECH HOPS

Hop Growers Union of the Czech Republic i
~a Mostecka 2580, 438 19 Zatec * Czech Republic o '_4.*
Tel.: +420 415 733 401 * Fax: +420 415 726 052 o

e " ' www.czhops.cz

4

5 Hop Research Institute, Co., Ltd., Zatec
A Kadariska 2525, 438 46 Zatec * Czech Republic
Tel.: +420 415 732 133 « Fax: +420 415 732 150 -

b www.chizatec.cz

7 & ﬁ 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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