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UVODNI SLOVO MINISTRA

Dear readers,

Allow me to introduce you in few words the annual
publication Czech hops 2009 which you are now
holding in your hands. The hop growing has
a thousand-year long tradition in our country and

the Czech Republic traditionally belongs to one of

the biggest producers of hops in the world. Over 80
percent of our hop production is annually exported
and the Czech hops is the quality base for brewing

of Czech as well as world beers.

The Czech Republic as one of the largest hop
producers is at the same time the largest producer
of fine aroma hops with lower yield potential but
with specific aroma qualities and a country with the

largest acreage of a single variety.

The Czech Republic achieved as the first country in the EU to register the
geographical designation protected by European Union — protected
designation of origin for Zatecky chmel (Saaz hops).Within the EU this was
the first and so far the only protected designation of origin for hops and one
of the first designation provided to Czech agriculture or food product. The
designation Ceské pivo (Czech beer) was listed in the Register of the
protected geographical designations and designations of origin on |6th
October 2008.

In 2009 the total hop acreage in the Czech Republic was 5 307 ha, that is
a very slight decrease from 2008. Saaz variety accounted for the largest
part of the acreage with 4 627ha.The new Czech varieties have still relatively
low share in the total acreage with 643 ha which is however an increase by
72 ha from 2008.The new varieties grow thanks to better yield potential as
well as higher alpha content. Hops is in the Czech Republic is grown by 132

growers.

It is one of the top concerns and interests of the Czech Republic to retain
the thousand-year old tradition of hop- growing. Notwithstanding of the
limited state budget, the Ministry of Agriculture has always tried to support
hop growing in such a way, so as to prevent a substantial reduction of
arealhop-fields. | am convinced that we will manage to maintain a very high
level and quality of our hops in the following years even in the times of

financial crisis.

VdZeni ¢tendfFi,

dovolte mi, abych na ndsledujicich Fddcich krdtce uved|
rocenku Cesky chmel 2009, kterou prdvé drite v ruce.
Péstovdni chmele md na tzemi Ceské republiky
tisiciletou tradici a Ceskd republika pat¥i tradicné mezi
nejvetsi svétové producenty chmele. Pfes 80 procent
chmele je kazZdorocné vyvdzZeno, Cesky chmel tvori

kvalitativni zdklad Ceskych a svétovych piv.

Ceskd republika je nejvétsim producentem jemného
aromatického chmele s niZsim vynosovym potencidlem,
ale specifickymi aromatickymi vlastnostmi a zemi

s nejvétsi plochou jedné odriidy na svété.

Ceské republice se jako prvni zemi EU poda¥ilo

zaregistrovat  zemépisnou  ochrannou  zndmku
Evropské unie chrdnéné oznaceni pivodu Zatecky chmel.V rdmci EU se
jednd o prvni a jediné udélené oznaleni tykajici se chmele a o jedno
z prvnich oznaceni udélené ceskému zeméd€lskému nebo potravindrskému
vyrobku viibec. Do Rejstfiku chrdnénych oznaceni pivodu a chrdnénych

zemépisnych oznaceni bylo dne 16. Fijna 2008 zapsdno také Ceské pivo.

V roce 2009 cinila péstitelskd plocha 5 307 ha, to znamend mirny pokles
oproti roku 2008. Nejvice zastoupenou odriidou je stdle Zatecky polorany
Cerveridk (ZPC), v roce 2009 jim bylo osdzeno 87,1 procent (tj. 4 627 ha)
celkové péstitelské plochy. Hybridni odridy zaujimaji v roce 2009 celkem
643 ha, cozZ je oproti roku 2008 ndriist o 72 ha. Hybridni odriidy se stdvaji
¢im ddl tim vice oblibené;si, pfedevsim z diivodii dosahovdni vyssiho vynosu
neZ u klasickych odrid, vy$Siho obsahu alfa horkych kyselin a vyssi ceny
produkce z | ha. Chmel péstuje v CR 132 subjektd.

Je v zdjmu Ceské republiky tisiciletou tradici p&stovdni chmele udrZet.
Ministerstvo zemédélstvi se vZdy snaZilo i pfi omezenych mozZnostech
stdtniho rozpoctu podporovat péstovdni chmele tak, aby nedoslo k vyznamné
redukci ploch. [sem presvédlen, Ze se i v dobé ekonomické krize podari

udrZet vysokou uroven a kvalitu naSeho chmele do pfistich let.
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Ing. Jakub Sebesta,
ministr zem&délstvi CR
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UvOD

Mgr. Zden&k Rosa, BA, CHMELARSTVI, druzstvo Zatec

he Czech Republic is the home of aroma hops, and the tradition of hop-

growing in the Czech hop growing areas is more than 1000 years old.The

name, and mainly the quality, of the Saaz hops is, without a doubt, known
to everybody in the brewing industry,and we are very proud of this fact.

The goal of the Czech hop growers is to continue to provide the breweries
with the best quality hops for the beers desired by their consumers, which is
beer with pleasant bitterness and taste. Besides the Saaz variety, the Czech hop
research has brought into production many other varieties, such as Sladek,
Premiant, and Agnus, which are widely used by breweries, as well as many other
perspective varieties such as Harmonie, Rubin, Kazbek, or Vital, which are
currently being tested by breweries.

The Czech aroma hops have a unique quality, which is proven directly in the
breweries as well as in studies regarding the content of health-beneficial
substances. This research uses results of a study by Ing. Karel Krofta, PhD. from
the Hop Research Institute, regarding the content of prenylflavanoids in the Czech
and foreign beers,and the content of these substances in the Czech hop varieties.
The Hop Research Institute in Zatec is one of a very few scientific workplaces in
the world which specializes in a complex hop-growing topic, and therefore, we
took the liberty of introducing the individual departments and their specialization;
we also view their work as a warranty of the future quality of the Czech hops.

Beer is, without a doubt, the Czech national drink,and the Czech hops with the
Czech beer form an inseparable couple. In 2007, after the Saaz hops had been
registered on the Protected Designation of Origin list in the EU, the ,,Ceské
pivo* (Czech beer) Protected Designation was registered in 2008.Within this
registration, a great emphasis is, besides many other parameters, on raw
materials including the Czech hop varieties. The quality of the Czech beer
brands is being compared at many degustation competitions throughout the
year; one of the main contests in the Czech Republic is the beer degustation
contest organized annually in Zatec by the Hop Research Institute at the
occasion of Zatec hop harvest festival (Zatecka do¢esna). The Zatecka dogesna
tradition is remembered when looking back at the history of this festival.

Many investments in technologies for recovery of the vegetation and
constructions help the Czech hop growers ensure a stable hop production in
the future. In fact, since 2001, a program for implementing a drop irrigation in
hop fields has been implemented in the Czech Republic,and its effectiveness is
monitored on a long term basis.

This year’s issue reminds us of one of the great historical personalities of the
Czech hop growing industry and hop growing education, Mr. Antonin Mohl,
because this year we will celebrate his 150th birthday. One of the traditional
publications, which has followed the hop-growing news from the first half of the
20th century, is the ChmelaFska ro¢enka (The Hop Growing Yearbook), which
has been newly re-published for the last 10 years. Besides

Vazeni pratelé ceského chmelaistvi,

péstovani chmele v €eskych chmelarskych oblastech je stara pres

1000 let. Jméno a piedeviim kvalitu Zateckého poloraného
Cerveriaku zna bezesporu kazdy v pivovarském primyslu a my jsme na tuto
skuteénost hrdi.

o
Ceské republika je domovem aromatického chmele a tradice

Cilem &eskych péstiteld chmele je nadale poskytovat pivovarim tu nejlepsi
kvalitu pro piva, které spotrebitelé vyhledavaji, tj. piva s pFijemnou horkosti
a chuti.Vedle Zateckého poloraného Eerveidku prinesl Eesky chmela¥sky
vyzkum do produkce jiZ také Fadu dalSich odrid jako Sladek, Premiant
a Agnus, které jsou pivovary Siroce vyuZivany a mnoho dalSich
perspektivnich odrid jako Harmonie, Rubin, Kazbek nebo Vital, které
pivovary v soucasné dobé zkouseji.

Cesky aromaticky chmel ma svou jedine¢nou kvalitu, které je prokazovana
jak pFimo v pivovarech tak i ve studiich tykajicich obsahu zdravi
prospésnych latek.V této publikaci najdete vysledky prace Ing. Karla Krofty,
PhD. z ChmelaFského institutu na téma obsahu prenylflavanoidi v ¢eskych
a zahrani¢nich pivech a obsahy téchto latek v eskych odridach chmele.
Chmela¥sky institut v Zatci je jednim z mala védeckych pracovist na svétg,
ktery se zabyva komplexni chmelaFskou problematikou a proto si
dovolujeme predstavit jednotlivd oddé&leni a jejich zaméFeni, zaroven
v jejich praci vidime zaruku budoucnosti kvality ¢eského chmele.

Pivo je bezesporu €eskym narodnim napojem a esky chmel s ¢eskym
pivem tvo¥i nerozluénou dvoijici. Poté co byl Zatecky chmel zapsan v roce
2007 do seznamu chranénych oznaceni pivodu v EU, bylo v roce 2008
zapsano chranéné oznaleni Ceské pivo.V ramci této registrace je vedle
mnoha dalSich parametr( kladen diraz na suroviny v€etné ¢eskych odrad
chmele. Kvalita ceskych pivnich znacek je porovnavana na Fadé
degustaénich sout&Zi v priib&hu roku a mezi jednu z hlavnich soutézi v CR
patFi degustaéni souté&Z piv organizovana kazdoroéné v Zatci Chmelai‘skym
institutem u prileZitosti Zatecké dofesné. Tradice Zatecké dolesné je
znovu pripomenuta pohledem na historii této slavnosti.

Proto, aby cesti péstitelé zajistili i do budoucna stabilni produkei chmele,
je realizovana Fada investic od technologii pro obnovu porosti
a konstrukci. Jiz od roku 2001 existuje v Ceské republice program pro
zavadéni kapkové zavlahy do chmelnic, jejichZ efektivita je dlouhodobé
sledovana.

V leto3ni publikaci pripominame jednu z velkych historickych postav
Ceského chmelafstvi a chmelaFského vzdélavani pana Antonina Mohla,
protoZe letos uplyne 150 let od jeho narozeni. Mezi tradi¢ni publikace,
které navazuji na chmelaFské zpravy prvni poloviny 20. stoleti patfi
Chmelarska rocenka, ktera je novodobé vydavana jiz 10 let. Bohatou

chmelaFskou tradici mésta Zatec bude v blizké

the operating Hops Museum, the rich hop-growing tradition
of Zatec will be soon remembered by the Temple of Hops
and Beer project.The unique atmosphere of the Czech hop
areas is clear also from the photography contest organized
by the Hop growers Union of the Czech Republic.

Hops are, besides their undeniable value and important
purpose, also interesting because no year is the same, and
the situation in the industry changes very rapidly. In all
situations, the Saaz hops were always able to maintain their
position in the industry, and we hope that the breweries
which want to brew beer with pleasant bitterness, high
drinkability and high content of health-beneficial substances,
will continue to appreciate this product and maintain their
loyalty. For centuries, the Czech hop-growers have been
suppliers of aroma hops of outstanding quality, have proven
to be good and reliable partners, and are interested in
continuing this cooperation.

budoucnosti vedle fungujiciho Chmelarského
muzea pripominat projekt Chramu Chmele a Piva.
Jedineény kolorit ¢eskych chmelarskych oblasti je
patrny také z fotografické soutéZe poradané
Svazem péstitelld chmele.

Chmel je vedle své nepopiratelné hodnoty
a vyznamného Gcelu zajimavy také tim, Ze Zadny rok
neni stejny a situace v oboru se velmi rychle méni.
Zatecky chmel si v téchto situacich vidy dokézal
zachovat svoji pozici a doufame, Ze pivovary, které
chtéji vaFit pivo s prijemnou hofkosti, vysokou
pitelnosti i vysokym obsahem zdravi prospésnych
latek nadéle tento produkt oceni a zachovaji mu
vérnost. Cesti péstitelé chmele jsou po staleti
dodavateli aromatického chmele vyjimeénych kvalit,
dobrymi a spolehlivymi partnery a maji zdjem v této
spolupraci setrvat.
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CHRANENE ZEMEPISNE OZNACENI CESKE PIVO

Ing. Jan Vesely, Czech brewing and malting association/CSPAS

n October 2008, the protected designation of origin “Ceské

pivo” entered the European Union register (Commission

regulation No. 1014/2008). The registration of the
protected designation of origin is the culmination of a
six-year discussion process within the Czech brewing
and malt industry, many meetings with the European
Union bodies and subsequent administrative steps,
both at home and in the EU.The registration is based
on the thinking and discussions between brewers and
technologists dealing with the factual specification of
the term Ceské pivo and about the necessity of its
technology and quality protection.To that statement
the experts were led by the scientific conclusions of the
Research Institute of Brewing and Malt Technology
(Vyzkumny ustav pivovarsky a sladaFsky) in Prague
confirming that Czech beer differs from all other foreign beers.
This was also based on the unique fact that Czech beer is still largely
produced using traditional technologies.

The protected designation of origin Ceské pivo is aimed at preventing
situations when a product made in the Czech Republic and using non-
traditional production methods or a product made using traditional
methods, but produced abroad pretend to be a Czech beer. It has been
specified which characteristics a beer that can be marked as Ceské pivo can
have, which technologies are permitted and which ingredients are mainly
used in its production.The application defined historical connections forming
the beer manufacturing tradition in our country, and specified the
geographical characterization of a place where a “Czech beer” may be
produced.

The geographical appellation Ceské pivo characterizes, among other
things the aroma of a light and dark beer, its taste, bitterness intensity and
colour that should be golden-yellow. The beer must be sparkling, with
compact white foam. Furthermore it specifies the raw materials that should
be used in the beer production such as barley malt, hops, water with
a corresponding quality and the type of yeasts used, guaranteeing
the technology of so called bottom fermentation. Also the geographical
region of Bohemia, Moravia and Silesia is specified, falling into the range where
the “Czech beer” may be produced. As a part of the application,
proof of origin is also included, i.e. the history and tradition of beer
production in our country since the pre-Slavonic period. The technology
of beer production itself explicitly specifies the original, unmistakable
Czech beer manufacturing process, and also the method of control
of how the technological procedures are observed. Also mentioned
are the professional skills of Czech brewers acquired in their studies at
Czech brewing schools. Breweries meeting the geographical designation
conditions are allowed to bear the designation Ceské pivo on the packaging
label. In the proximity of this designation, a sign must be located (see
the picture). However, it must also be pointed out that the possibility of
using this designation does not only bring benefits, but also a lot of
responsibilities. This can be simply summarized as follows: the specified
legislation conditions must be strictly adhered to. Careful observation
of these rules will be inspected by the Czech Agriculture and Food
Inspection Authority. Those who break the rules must envisage hard sanctions
and, above all, the risk damage to their company’s reputation.

Domestic breweries realize what marketing strengths and benefits the
protected designation of origin Ceské pivo means to them, both in the
domestic market and worldwide. As expected, there is a strong interest in
the protective marking, from both the biggest and smallest types of
breweries.We assume the interest will continue to grow, together with the
fact that brewers will be increasingly aware of the competitive advantage of
the acquired geographical designation.

For the Czech brewery sector, the protected designation of origin means
a significant opportunity of promoting itself, both in the domestic and world
markets.

Fijnu 2008 doslo k zapsani chranéného
Vzemépisného oznageni Ceské pivo do rejstiiku
Evropské unie (nafizeni Komise &. 1014/2008).
Zapsani chranéného zemépisného oznaceni je
zavrSenim Sestiletého procesu diskusi uvniti* ¢eského
pivovarstvi a sladaf'stvi, mnoha jednani s organy
Evropské unie a naslednych administrativnich krokd
u nas i v EU. Zakladem zapisu byly Gvahy a diskuse
mezi sladky a technology o vécné specifikaci pojmu
Ceské pivo a o nutnosti chréanit technologii
vyroby a jeho kvalitu. Odborniky k tomu vedly
zavéry vyzkum( Vyzkumného Ustavu pivovarského
a sladaf'ského v Praze dokazuijici, Ze Ceské pivo se lisi
od vSech zahranicnich piv.Vychazelo se i z ojedinélého
faktu, Ze Ceské pivo se stile vyrabi prevazné tradi¢nimi
technologiemi.

Cilem ochrany zemé&pisného oznageni Ceské pivo bylo zejména zabranit
tomu, aby byl jako Eeské pivo oznalovan vyrobek vyrobeny netradi€¢nimi
metodami v Ceské republice nebo vyrobeny metodami tradi¢nimi, ale
v zahranici. Bylo stanoveno, jaké charakteristické vlastnosti ma mit pivo, které
smi nést oznageni Ceské pivo, jakymi technologickymi postupy vznika a jaké
suroviny jsou k jeho vyrob& prevainé pouzivany. Zadost specifikovaly
historické souvislosti, jeZ zaloZily tradici vyroby piva u nas, a upresiovaly
zemépisnou charakteristiku mista, kde je mozné Eeské pivo vyrobit.

Zemépisné oznaleni Ceské pivo mj. charakterizuje viini svétlého a tmavého
piva, jeho chut, intenzitu hofkosti a barvu, ktera musi byt zlatoZluta. Pivo musi
byt jiskrné s kompaktni bilou pénou. Dale specifikuje suroviny, které musi byt
k vyrobé piva poutzity, jako jsou jecny slad, chmel, voda odpovidajici kvality
a druh pouZivanych kvasinek, které zarucuji technologii tzv. spodniho kvaseni.
Rovné&? je vymezena geograficka oblast Cech, Moravy a Slezska, ktera spada do
(izemi, na ném# je mozné vyrabét Ceské pivo. Souasti zadosti je i dokazovani
plivodu, tedy historie a tradice vyroby piva na naSem Uzemi jiz od predslo-
vanského obdobi. Samotna technologie vyroby piva vyslovné specifikuje origi-
nalni nezaménitelny postup vyroby Ceského piva a také zpisob kontroly, jak
jsou technologické postupy dodrzovany. Zmifovan je i um Ceskych sladkd zis-
kany studiem na Ceskych pivovarskych Skolach. Pivovary, které vyhovuji pod-
minkim zemé&pisného oznateni, mohou oznaéeni Ceské pivo pouZivat na
etiketé obalu.V blizkosti tohoto oznaceni musi byt umistén znak (viz obra-
zek). Je v3ak treba rovnéz podotknout, Ze moznost vyuZivat toto oznaceni
s sebou nese nejen vyhody, ale i fadu povinnosti. Lze je jednoduse shrnout
tak, Ze je nutno prresné dodrZovat stanovené legislativni podminky. Stanovené
dodrZovani predpist bude kontrolovat Statni zemédélska a potravinarska
inspekce. A pro ty, ktefi porusi predpisy, Cekaji tvrdé postihy, ale predevsim
ohrozeni dobrého jména firmy.

Tuzemské pivovary si uvédo-
muji, jakou marketingovou silu
a zaroven, jakou vyhodu pro
né nabizi ochranné zemépis-
ného oznaceni Ceské pivo
na trhu doma i ve svété.
Jak jsme predpokladali, zajem
o chranéné oznaceni je a to od
téch nejvétsich pivovarl az po
malé. Domnivame se, Ze zajem
poroste spolu s tim, jak si pivo-
varnici uvédomi konkurenéni
vyhodu ziskaného zemépisné
oznaceni.

Chranéné zemépisné oznaceni
predstavuje pro Cesky pivovar-
sky sektor vyznamnou pfileZi-
tost dale se prosazovat na
domacim i na svétovych trzich.
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CESKE PIVOVARSTVI A SLADARSTVIiV ROCE 2008

Ing. Jan Vesely, Czech brewing and malting association/CSPAS

n 2008, Czech breweries produced 19,806,107 hl of

beer in total, which is the second highest production

in the history. The Czech Republic’s domestic
consumption was 16,100,154 hl of beer, i.e. 1.3% less
than in 2007. The biggest producer was Plzefisky
Prazdroj, a. s. (with breweries in Pilsen, NoSovice and
Velké Popovice), Pivovary Staropramen, a. s. (with the
Smichov and Ostravar breweries) and the company
Heineken Czech, comprising breweries previously
belonging to the groups Drinks Union, Starobrno and
Kralovsky pivovar KruSovice. Amongst the biggest beer
producers, Budéjovicky Budvar, n. p.and PMS Prerov,a.s.
should also be mentioned. These largest producers
altogether produced almost 86.2 % of the total beer
volume. The production of the rest of the Czech
breweries decreased to 2,748,943 hl, thatis 13.8 % (14.5
% in 2007).

From the CR was exported 3,705,953 hl of beer, the
most ever. The growth trend from the past years is
continuing in this way. Between 2000 and 2008, beer exports more than
doubled, higher by 133 % and, in fact, all the Czech industrial breweries
nowadays export their beers.Whereas in 2001 the average brewery export
amounted to 10.4 % of production, last year it already exceeded 18.7 %.
Traditionally, most Czech beer is exported to Germany and Slovakia. Also in
other countries changes were noticed after many years. For the first time,
Russia overtook England; USA is in fifth position and Sweden in sixth. In
general, Czech beer is exported to or consumed in more than 60 countries
worldwide.The most interest is in Czech lager beer.

The range of beer produced is also changing. In spite of the fact that draught
beer is still produced mostly because of the domestic consumption, its share
has been decreasing for a long time in favour of lager beers, i.e.“eleven-degree
beers” and “twelve-degree beers”. The segment of non-alcoholic beers
continues to widen its share dynamically. Over the last 9 years, non-alcoholic
beer production has almost doubled. Now, at least 23 brands are produced in
21 breweries.After some decrease, the popularity of special beer has increased
in the last three years.

Last year, business and brewery malt plants in the Czech Republic produced
540,510 t of malt, which is
almost 2.5 % more than in
2007. It is already he
second time of record
production in malt plant
history. Of 33 active malt
plants and 16 trading
malt plants, the largest
Czech malt producer is
the company Sladovny
Soufflet CR, a.s. In second
place is the company
Ceskomoravské sladovny,
a.s.,and in third position is
the company Rudolf,s.r.o.
Amongst thel7 brewery
malt plants, the largest
amount of malt was
produced by the malt plant
of the company Plzefisky
Prazdroj,a.s., in Pilsen and
No3ovice, followed by the
malt plant of Heineken
Czech and the malt plant
of the brewery Konrad
Vratislavice, belonging to
the company Hols, a.s.
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v roce 2008 celkem 19 806 107 hl piva, coz je

druhy nejvyssi vystav v historii.V tuzemsku se
spotiebovalo v loniském roce 16 100 154 hl, tj.
o 1,3 % méné nez v roce 2007. Nejvice piva vyrobil
Plzensky Prazdroj, a.s. (s pivovary v Plzni, NoSovicich
a ve Velkych Popovicich) dale Pivovary Staropramen,
a.s. (s pivovary Smichov a Ostravar) a spolecnost
Heineken Czech, ktera zahrnuje pivovary patfici
drive do skupin Drinks Union, Starobrno a Kralovsky
pivovar KruSovice. Mezi nejvétsi vystavce piva patfi
rovnéz Budéjovicky Budvar, n. p.a PMS Prerov, a. s.
Tito nejvétsi producenti vyprodukovali témér
86,2 % veskerého piva.Vystav zbyvajicich pivovar(
meziroéné poklesl na 2 748 943 hl coz je 13,8 %
(14,5 % v roce 2007).

g

'ﬁIEEEu#F

Pivovary v Ceské republice vyprodukovaly
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Z CR se vyvezlo 3 705 953 hl piva, coZ je nejvice
v historii, pokracuje tak trend ristu z uplynulych let.
Vyvoz piva se v letech 2000 az 2008 vice neZ zdvoj-
nasobil, je vy3si o 133 %,a v podstaté vSechny ceské primyslové pivovary sva
piva vyvazeji. Zatimco v roce 2001 Cinil primérny vyvoz pivovari 10,4 % pro-
dukce, v lofiském roce jiz prekrodil 18,7 %.Tradicné se nejvice ceského piva
vyvazi do SRN a na Slovensko. Na dalSich mistech doSlo po mnoha letech ke
zménam. Rusko poprvé predstihlo Anglii, paté jsou USA, na Sesté misto po-
stoupilo Svédsko. Celkem je Zeské pivo vyvaZeno nebo se konzumuije ve vice
nez 60 zemich vSech svétadild. Nejvétsi zdjem je o nase lezaky.

Ke zménam dochazi v sortimentu vyrabéného piva. | kdyz se stale produkuje
predevsim vycepni pivo zejména kvili domaci spotiebé, jeho podil dlouho-
dobé klesa ve prospéch Ieiékﬂ tedy mjedenactek” a ,,dvanéctek“ Trvale a nej-

vystav se za poslednich 9 let téméF zpétinasobil.Vyrabi se nejméné 23 znacek
v 2| pivovarech. Po obdobi poklesu stoupa v poslednich trech letech obliba
specialnich piv.

Obchodni i pivovarské sladovny v Ceské republice vyrobily v lofiském roce
540 510 t sladu, o témér 2,5 % vice nez v roce 2007. Jedna se jiz podruhé za
sebou o rekordni produkci v dosavadni historii existence sladoven. Z 33 ¢in-
nych sladoven je mezi |6 obchodnimi sladovnami nejvétsim producentem ces-
kého sladu spole¢nost Sladovny Soufflet CR, a.s. Na druhém misté jsou
Ceskomoravské sladovny, a. s., a tieti misto obsadila sladovna Rudolf, s. r. o.
Mezi 17 pivovarskym sladovnami vyprodukovaly nejvice sladu sladovny Plzefi-
ského Prazdroje, a.s., v Plzni a No3Sovicich, dile sladovna Heineken Czech a sla-
dovna pivovaru Konrad Vratislavice patfici firmé& Hols, a. s.



In total, 236,048 tons of malt were exported, which is almost 44 % of the
domestic production.This is 11,302 tons more (by 5 %) than in the year 2007.
The biggest exporter is the company Sladovny Soufflet, a. s.,and part of their
production was also exported by another 9 trading malt plants. Traditionally,
the most important consumer of Czech malt is Poland. Significant volumes
are exported to Romania, Germany and Great Britain. Malt is exported to
more than twenty countries, especially in Europe, but also to Japan, Cuba,
Vietnam, Azerbaijan and another 20 countries.

Celkem bylo vyvezeno 236 048 t sladu, coz je témér 44 % domaci produkce.
Jeto o |1 302 tvice (o0 5 %) ve srovnani s rokem 2007. NejvétSim vyvozcem
je firma Sladovny Soufflet, a. s., ¢ast své vyroby vyvezlo dalSich 9 obchodnich
sladoven. Tradi¢né nejvyznamnéjsim odbératelem ceského sladu je Polsko.
Vyznamné objemy se vyvazeji do Rumunska, Némecka aVelké Britanie. Slad se
vyvazi do vice nez dvaceti, pfedevsim evropskych statd, ale také do Japonska,
na Kubu, do Vietnamu, Azerbéjdiénu a dalSich 20 zemi.

Ing. Josef Patzak, PhD., Hop Research Institute Co., Ltd., Zatec/Chmelafsky institut s.r. 0., Zatec

he Hop Research Institute Co.,, Ltd., Zatec was established in 1991 by

the Hop Growers Union of the Czech Republic as an organization in

succession to the Hop Growing Research Institute in Zatec, constituted
by the Czech governmental authorities in 1952. The organization deals with
research and development activities in the Czech hop growing industry where
it continues the long hop growing research tradition in the Czech Republic
since 1925. During this period, the laboratory has acquired extensive research
and scientific experience in all areas of hop growing research and practice,
making it a world class site of its type. Such centralized, hop growing research
and scientific laboratories exist only in Germany, Slovenia and at two American
universities. The research site has at its disposal up-to-date instrumental and
expert equipment, enabling the performing of hop research activities in all
natural science branches as well as in branches related to agricultural and
technical research. Research activities cover hop cultivation, fertile material
production with spatial and technical insulator and the national collection of
genetic resources, fitting into the structure of support from the Ministry of
Agriculture of the Czech Republic. Experimental and farming activities are
carried out in the special purpose farm — Steknik - with 138 ha of hop gardens.
The research laboratory is divided into five departments: hop cultivation, hop
chemistry, biotechnology, hop protection and agricultural measures.

The main task of the department of genetics and cultivation is new breeding,
i.e. the creation of new hop varieties. Hop cultivation has a long tradition in
the Czech Republic. Recently only Czech hop varieties are registered in the
Czech Republic. Hop breeding is a very demanding and — above all — time-
consuming activity. For example, the variety Premiant was tested and evaluated
for almost 20 years after being crossed, before it could be registered. The
breeding activity is based on hop genetic resources. To verify the brewing
quality of future hop varieties, the laboratory also has at its disposal a trial
mini-brewery (50 I). In addition to the research activities, the hop cultivation
department provides the possibility of cooperation for students for their
diploma and Ph.D. works. The department activity can be classified into the
following areas:

* New breeding. Creation of new hop varieties.

* Maintenance breeding. Recently 7 registered varieties and 5 newly bred
ones are under evaluation; these are applied for registration tests.

* Hop genetic resources. This is a unique field collection of hop genetic
resources and the working collection where non cultivated hop types from
the whole world are represented.

 Dispatch of non cultivated hop types collection.

» Testing brewery. Brewing tests of Czech varieties and prospective newly
bred varieties.

» Research tasks and projects. Numerous projects
supported by the Ministry of Agriculture of the CR,
Ministry of Education, Youth and Sports and
Ministry of Industry and Trade of the CR.

» Cooperation with other laboratories within the
Czech Republic and abroad.

* Learning support in the form of diploma and Ph.D.
works consulting.

Department employees: Ing.Viadimir Nesvadba,
PhD., Bc. Zdénka Poloné&ikova, Marie Hartmanova,
Marie Slabyhoudkov, Jan Hervert

Ing.Vladimir Nesvadba, PhD.

hmela¥sky institut s.r.0., Zatec byl zaloZen v roce 1991 Svazem pésti-

teld chmele CR jako nastupnicka organizace Vyzkumného dstavu

chmela¥ského v Zatci, ktery byl zFizen stitem v roce 1952.Tato orga-
nizace se zabyva védecko-vyzkumnou ¢innosti v ¢eském chmelafstvi, kde na-
vazuje na mnohaletou tradici chmelai‘ského vyzkumu v CR od roku 1925. Za
tuto dobu ma pracovisté bohaté védecko-vyzkumné zkuSenosti ve vSech ob-
lastech chmelaFského vyzkumu a praxe, coz ji Fadi ji mezi svétova pracovisté.
Takto centralizovana védecko-vyzkumna pracovisté chmelaiského vyzkumu
jsou ve svété pouze v Némecku, Slovinsku a ve dvou americkych univerzitach.
Vyzkumné pracovisté disponuje dostate¢nym pristrojovym a odbornym zaze-
mim, umoziujici provadét vyzkum chmele ve vSech védnich oborech pfirod-
nich véd,zemédeélského a technického vyzkumu.Vyzkumna ¢innost je doplnéna
Slechténim chmele, produkci mnoZitelského materialu s prostorovym a tech-
nickym izolatem a narodni sbirkou genetickych zdroji chmele, zapadajicich do
struktur podpory MZe CR. Experimentalni a hospoda¥ska &innost je prova-
déna na U&elovém hospoda¥stvi Steknik s 138 ha chmelnic.Vyzkumné praco-
vité je rozdéleno oborové do péti oddéleni: Slechténi chmele, chemie chmele,
biotechnologie, ochrana chmele a agrotechnika.

Hlavni naplni oddéleni genetiky a Slechténi ¢innosti je novoslechténi, tj. tvorba
novych odrtid chmele. Slechténi chmele méa v Ceské republice velkou historii.
V soucasné dobé jsou v Ceské republice registrovany pouze &eské odridy
chmele. Slecht&ni chmele je velmi niroéné a pitedevsim dlouhodobé &innost.
Napriklad odrida Premiant byla po kfiZeni téméF 20 let testovana
a hodnocena, nez byla registrovana. Zakladem $lechtitelské ¢innosti jsou ge-
netické zdroje chmele. K ovérovani pivovarské kvality budoucich odrid chmele
ma pracovisté k dispozici pokusny minipivovar (50 l).Vedle vyzkumné €innosti
zajiStuje oddéleni Slechténi pro studenty moznost spoluprace pfi diplomovych
i diserta¢nich pracich. Cinnost oddgleni Ize rozdélit do nasleduijicich oblasti:

*  Novoslechténi. Tvorba novych odrid chmele.

* Udrzovaci $lechténi.V soucasné dobé je hodnoceno 7 registrovanych
odrid a 5 novoslechténi, ktera jsou prihlasena do registracnich pokusu.

* Genetické zdroje chmele. Jedna se o unikatni polni kolekci genetickych
zdroji chmele a pracovni kolekci, kde jsou plané chmele z celého svéta.

* Expedice sbéru planych chmeld.

*  Pokusny pivovarek.Varni zkousky ceskych odrid a perspektivnich novo-
Slechténi.

*  Vyzkumné tkoly a projekty. Na oddéleni je FeSena iada vyzkumnych pro-
jektti podporovanych Ministerstvem zemé&dé&lstvi CR, Ministerstvem 3kol-
stvi, mladeZe a t&lovychovy CR a Ministerstvo primyslu a obchodu CR.

*  Spolupréce s dalimi pracovisti v Ceské republice i zahranigi.

* Podpora vyuky formou konzultace diplomovych a disertacnich praci.

Pracovnici oddéleni: Ing.Vladimir Nesvadba, PhD., Bc. Zdénka Poloncikova,
Marie Hartmanova, Marie Slabyhoudkova, Jan Hervert

Hlavni napIni oddéleni chemie chmele je provadéni chemickych analyz chmele,
chmelovych vyrobkd a piva pro péstitele a obchodni organizace na objednavku,
deklarace kvality pro Gcely nakupu a prodeje chmele. Laborator je vybavena
Spickovou pristrojovou technikou v oblasti plynové a kapalinové chromato-
grafie, UV-VIS spektrometrie a konduktometrie.V ramci své ¢innosti se za-
byva FeSenim vyzkumnych projektd finanén& podporovanych statem (GACR,
NAZV, MPO, M§MT) v oboru Slechténi, péstovani a zpracovani chmele,
obsahu a slozeni sekundarnich metabolitd chmele a vyskytu cizorodych latek.



The main task of the hop chemistry department is performing hop chemical
analyses, analyses of hop products and beers for growers and trading
organizations per order, quality declaration for the purposes of hop purchasing
and sale. The laboratory is equipped with state-of-the-art equipment for gas
and liquid chromatography, UV-VIS spectrometry and conductometry. In terms
of its activities, the department focuses on working on research projects
granted by the Czech government (GACR, NAZYV, MIT, MEYYS) in the field of
hop cultivation, growing and processing, content and ingredients of secondary
hop metabolites and the occurrence of foreign agents.

Hop and hop product analyses:

Beer and hopped wort analyses:

Department employees: Ing. Karel Krofta, PhD,,
Svétlana Vrabcova, Hana Liskova

Water content in hop and hop products.
Biological additives.

Conductometric hop value (CSN, EBC 7.4, EBC 7.7,EBC 7.6).
Determination of the content and ingredients of bitter acids (EBC 7.7).
Content and ingredients of hop volatile oils (GC/MS).

Seed content.

Nitrate content by liquid chromatography.

Determination of the content of xanthohumol and desmethylxanthohumol
in the hop.

Hop resin ingredients determination employing the Waéllmer method.
Hop oxidation inhibiting activity (DPPH).

Hop aging index (ASBC).

Spectrophotometric determination of alpha and beta bitter acids (ASBC).
Determination of content of pesticide residues.
Total poly-phenol content.

Bitterness units determination (EBC).
Isoxanthohumol and xanthohumol content.
Total poly-phenol content.

Iso-alpha, alpha and beta bitter acids, as
determined by liquid chromatography.

pH.

Ing. Karel Krofta, PhD.

This department is one the most recent ones; it was established together with
the origination of the Hop Research Institute in 1991, as a laboratory focusing
on the production of virus-free young hop plants.As part of the department,
in 1995 the molecular biology laboratory also started to operate. In terms of
its activities, the department collaborates with research organizations in the
CR (BCAS CR,UMBR, Ceské Budg&jovice; VURV, Prague-Ruzyn&; CZU, Prague)
and worldwide (IHPS, Zalec, Slovenia; IUNG, Pulawy, Poland). Over the past
years they have participated in the analysis of more than 20 scientific projects
of the GACR, NAZV MoA, MEYS and AS CR, published around 50 original
scientific works and 200 contributions to international conferences.Their main
scientific and specialist activities are as follows:

Material sanitation — free from virus diseases using meristem cultures and
thermotherapy, their maintenance and multiplication.

Diagnostics of hop viruses and viroids using ELISA, molecular hybridization
and PCR techniques, young plant health status checking and the keeping of
files for certification procedure in cooperation with Central Institute for
Supervising and Testing in Agriculture.

Collection and maintenance of hop genetic resources using in vitro
techniques.

Molecular testing of genetic stability of hop plant genotypes, inspecting of
breeding material and authenticity of registered hop varieties.

Molecular characterization of hop genome, analysis of separate genes in
case of secondary metabolites biosynthesis.

Study of hop resistance against fungal diseases.

Molecular diagnostics of fungal pathogens and insect pests.

Maintenance of spatial and technical insulates of hop fertile material,
focusing on protection against the spread of serious viral diseases.
Participation in the National Program of Conservation and Utilization of
Genetic Resources of Microorganisms and Small Animals with Economical
Significance.

Department employees: Ing. Josef Patzak, PhD., Ing. Petr Svoboda, CSc., Ing.
Bc. Ivana Malifova, Bc. Alena Henychova

The main task of the hop protection department is to perform protective
action in hop gardens, carry out advice for growers and research in the field
of pests and disease and protection against them. Among the main scientific
and specialist activities are the following:

Analyzy chmele a chmelové vyrobkd:

Obsah vody ve chmelu a chmelovych vyrobcich.

Biologické primési.

Konduktometrickd hodnota chmele (CSN, EBC 7.4,EBC 7.7,EBC 7.6).
Stanoveni obsahu a slozeni horkych kyselin (EBC 7.7).

Obsah a sloZeni chmelovych silic (GC/MS).

Obsah semen.

Obsah dusi¢nant kapalinovou chromatografii.

Stanoveni obsahu xanthohumolu a desmethylxanthohumolu ve chmelu.
SloZeni chmelovych pryskyfic Wéllmerovou metodou.

Antioxidacni aktivita chmele (DPPH).

Index starnuti chmele (ASBC).

Spektrofotometrické stanoveni alfa a beta horkych kyselin (ASBC).
Stanoveni obsahu rezidui pesticidu.

Obsah celkovych polyfenoli.

Analyzy piva a mladiny:

Stanoveni jednotek horkosti (EBC).

Obsah isoxanthohumolu a xanthohumolu.

Obsah celkovych polyfenoll.

Iso-alfa, alfa a beta horké kyseliny kapalinovou chromatografii.
pH.

Pracovnici oddéleni: Ing. Karel Krofta, PhD., Svétlana Vrabcova, Hana Liskova

Toto oddéleni patfi k nejmladsim, zaloZeno se vznikem ChmelaFského institutu
v roce 1991, jako pracovisté zabyvajici se produkci bezvirézni chmelové sadby.
Od roku 1995 zadala v ramci oddéleni pracovat i laboratof molekularni biolo-
gie.V ramci své &innosti spolupracuje s vyzkumnymi pracovisti v CR (BCAV CR,
UMBR, Ceské Budgjovice;VURY, Praha-Ruzyné; CZU, Praha) a svété (IHPS, Zalec,
Slovinsko; IUNG, Pulawy, Polsko). BEhem uplynulych let se podileli na FeSeni vice
jak 20 vé&deckych projektd GACR,NAZV MZe,MSMT a AV CR, publikovali kolem
50 plvodnich védeckych praci a 200 prispévki na mezinarodnich konferencich.
K hlavnim védeckym a dal$im ¢innostem patf:

Pracovnici oddéleni: Ing. Josef Patzak, PhD.,
Ing. Petr Svoboda, CSc., Ing. Bc. Ivana MaliFova,
Bc.Alena Henychova

Hlavni naplIni oddéleni ochrany chmele je pro-
vadéni ochranafskych zasahl na chmelnicich,
poradenstvi pro péstitele a vyzkum v oblasti
Skddct a chorob a ochrany proti nim. K hlavnim
védeckym a dal$im cinnostem patfi:

Ozdravovani materialt od virovych chorob pomoci meristémovych kultur
a termoterapie a jejich udrZovani a mnozeni.

Diagnostika virt a viroidi chmele technikami ELISA, molekularni hybridizace
a PCR, kontrola zdravotniho stavu ozdravené sadby a vedeni evidence pro po-
tireby uznavaciho Fizeni ve spolupraci s UKZUZ.

Shromazdovani a udrzovani genetickych zdroji chmele technikami in vitro
Molekularni testace genetické stability genotypl rostlin chmele, kontrola 3le-
chtitelského materialu a pravosti registrovanych odrid chmele.

Molekularni charakterizace genomu chmele, analyza jednotlivych gent biosyn-
tézy sekundarnich metabolitd.

Studium rezistence chmele k houbovym chorobam.

Molekularni diagnostika houbovych patogent a hmyzich Skadca.

Udrzba prostorovych a technickych izolaté mnozitelského materialu chmele se
zamérenim na ochranu proti Sifeni hospodarsky zavaznych virovych chorob.
Ucast v Narodnim programu konzervace a vyuZivani genetickych zdroja mi-
kroorganismi a drobnych Zivocichli hospodarského vyznamu.

Ochrana chmele proti chorobam a skidcim.
Stanoveni  toxikologickych ~dat vcetné
indext rezistence mnohogeneracnich Skidct
chmele v laboratornich testech.

Realizace polnich komparaénich pokust
v ramci feSeni strategie ochrany chmele proti
chorobam a Skiidctm.

Kazdoroéni kompilace Metodiky ochrany chmele proti Skodlivym organismim
pro chmelare v ramci expertni skupiny pro ochranu chmele p¥i MZe v Praze.
Zakladani a vyhodnocovani registracnich pokusti s novymi perspektivnimi pes-
ticidy v ramci mezinarodni spoluprace dle platnych zasad EPPO s vyuZitim me-
todik a na zakladé certifikitu GEP (Good Experimental Practise).

Sledovani dynamiky rezidui jako podklad pro stanoveni MRL (Maximum
Residue Level) u novych pesticidii a v ramci bezproblémového exportu
Ceského chmele do zahranici.

Zajistovani poradenské sluzby pro péstitele chmele (odborné seminare, elekt-
ronicka posta, individualni konzultace).

Integrovana ochrana chmele, biologicka ochrana chmele s prioritnim zamére-
nim proti hospodarsky nejvyznamnéjSim skddciim a chorobam.

Ing. Josef Patzak, PhD.



Hop protection against diseases and pests.

Determination of toxicological data including resistance indexes of multi-
generation hop pests in laboratory tests.

Realization of field comparative trials in terms of working on the strategy
of hop protection against diseases and pests.

Annual compilation of the Methodology of Hop Protection against Harmful
Organisms for Hop Growers, within the framework of the hop protection
expert group at the MA in Prague.

Establishing and Evaluation of registration trials with new prospective
pesticides within the framework of international cooperation according to
the valid EPPO rules, using methodologies and based on the GEP (Good
Experimental Practice) certificate.

Residue dynamics monitoring as a base for MRL (Maximum Residue Level)
determination — in new pesticides and with the aim of trouble-free Czech
hop export abroad.

Providing advisory activities for hop growers (expert seminars, electronic
mail, and individual consulting).

Integrated hop protection, biological hop protection with a priority focus
against the economically most important pests and diseases.

Monitoring of the negative side-effects of existing registered and new
prospective pesticides on natural enemies of the economically most
important hop pests.

In terms of the hop cultivation process: collaboration focused on resistance
against fungal diseases — artificial infections, hop plant attacking in field tests.

Department employees: Ing. JosefVostrel, CSc., Ing. Tomas Kudrna, Ing. Ivo
Klapal, Helena Fortova

The hop department mainly deals with agrotechnology in hop gardens,
advisory services for growers and research in the field of hop agriculture,
irrigation, nutrition and fertilization. Among the main scientific and other
specialist activities are:

Department employees: Ing. Jifi Koren, PhD., Ing. Josef
Jezek, Miroslav Brynda, Zdenék Kubiska,Vladimira Rigrova

Establishing of parental cultures for hop reproduction using meristems,
namely in the case of Saaz variety (Osvald clone 31,72 and | 14) and in the
case of hybrid varieties (Sladek, Premiant, Agnus, Harmonie, Bor, Rubin).
Evaluation of climatic data in hop-growing areas; based on this, the need
and extent of irrigation is specified.

Advisory activities in terms of contracts for work dealing with hop growing
technology, its inspection in productive hop gardens in agricultural areas.
Hop nutrition using basic nutrients.

Fertilizer verification.

Extra-root hop nutrition application.

Verification of new types of supporting and growth
substances on hop growing.

Organization and training of hop-pickers and hop
dryer mechanics.

Integrated system of hop production.

The hop growing on the low trellis

Analysis of research projects financially supported by
the government (GACR, NAZV, MIT, MEYS).

Ing. Jiri Koren, PhD.

The special purpose farm is an integral part of the Hop Research Institute
Co.,Ltd., Zatec.This is an agricultural farm especially focused on hop growing.
All Czech hop varieties, used for both commercial and research purposes,are
grown here. In the experimental hop gardens, newly bred hybrids and some
foreign varieties are grown for large-area field tests. In other hop gardens,
nutrition and agricultural trials are run,and various types of artificial irrigation
and growing technologies are tested. In the remaining part of arable land, hop
production is supplemented by the production of cereals, oilseeds and other
plants. Another important activity is the production of hop seedlings for
growers in the hop growing areas in the CR. Seedlings of all of the Czech
registered hop varieties are produced both in the form of grower packages
and bare-rooted. Using sanitation processes, they are free of economically
harmful viruses and viroids. The production process also includes sorting
seedlings into qualitative classes and distribution to consumers.

Department employees: Ing. Vaclav Ciniburk, Ing. JindFich KFivanek,
PhD., Pavel Kozlovsky, Petr Bydlo

Pracovnici oddéleni: Ing. Josef Vostiel, CSc., Ing.
Tomas Kudrna, Ing. Ivo Klapal, Helena Fortova

Stanice v Trsicich

Vyzkumna stanice v TrSicich je soucasti oddéleni
Ochrany
s.r.o., Zatec. Toto pracoviité je zamé&Fené na vy-
zkum ochrany a vyZzivy chmele na Moravé. K hlav-
nim védeckym a dalS$im cinnostem pat¥i:

Pracovnici oddéleni: Ing. Vaclav
Ciniburk, Ing. JindFich KFivanek, PhD.,
Pavel Kozlovsky, Petr Bydlo
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¢ Sledovani vedlejSiho negativniho Ucinku stavajicich registrovanych a novych

perspektivnich pesticidii na pfirozené nepratele hospodarsky nejvyznamnéj-
Sich skidcl chmele.

* Spoluprace v ramci procesu $lechténi chmele na odolnost proti houbovym

chorobam — umélé infekce, napadeni chmelovych rostlin v ramci polnich pokusti.

chmele ChmelaFského institutu

Realizace polnich komparacnich pokust
v ramci FeSeni strategie ochrany chmele proti
chorobam a $kadctim.

Zakladani a vyhodnocovani registracnich
pokust s novymi perspektivnimi pesticidy.
Zajistovani poradenské sluzby pro péstitele chmele (odborné seminare,
individualni konzultace).

Odbéry vzorki chmele z Moravské oblasti pro monitoring virovych chorob,
vyskytu chorob a $kiidci chmele, obsahu horkych kyselin a silic a dalsi analyzy.

Ing. Josef Vostrel, CSc.

Oddéleni Agrotechniky

Hlavni naplni je provadéni agrotechnickych zasah( na chmelnicich, poraden-
stvi pro péstitele a vyzkum v oblasti agrotechniky, zavlah, vyZivy a hnojeni
chmele. K hlavnim védeckym a dal$im ¢innostem patfi:

Zakladani matecnic pro mnoZeni chmele z meristém(, a to u Zateckého
poloraného cervenaku (Osvaldiv klon 31,72 a | 14) a u hybridnich odrad
(Sladek, Premiant, Agnus, Harmonie, Bor, Rubin).
Vyhodnocovani klimatickych Gdaji ve chmelaiskych oblastech a na jejich
zakladé stanoveni potreby a velikosti zavlahovych davek.
Poradenska cinnost v ramci smluv o dilo na technologii péstovani chmele
a jeji kontrola v produkénich chmelnicich v zemédélskych podnicich.
VyZziva chmele zakladnimi Zivinami.
Oveérovani hnojiv.
Uplatnéni mimokorenové vyzivy chmele.
Oveérovani novych druhl podpiirnych ristovych latek pri péstovani chmele.
* Organizace a Skoleni strojnik(i cesacek a suSaren chmele.
* Integrovany systém produkce chmele.
* Péstovani chmele na nizkych konstrukcich
* Reseni vyzkumnych projekt finanéné& podporovanych statem
(GA CR,NAZV, MPO, MSMT).
Pracovnici oddéleni: Ing. Jifi Kofen, PhD., Ing. Josef JeZzek, Miroslav
Brynda, Zdenék Kubiska,Vladimira Rigrova

Ucelové hospodaistvi Steknik

Utelové hospodarstvi Steknik je nedilnou soucasti Chmelai'ského institutu

s.r.o., v Zatci. Jedna se o zemé&délskou farmu zaméFenou predevsim na pés-

tovani chmele. Péstuji se zde vSechny &eské odridy chmele pro komeréni

i vyzkumné acely. Na experimentalnich chmelnicich se péstuji novoslechténé

hybridy, ve velkoplo3nych polnich pokusech i nékteré zahraniéni odridy. Na
dalSich chmelnicich jsou zaloZeny vyZivarské a agrotechnické pokusy, testo-

vany rtizné typy umélych zavlah a péstebnich technologii.Vyrobu chmele dopliiuje
na zbyvajici orné piidé vyroba obilovin,
olejnin a dalSich plodin. Dalsi vyznamnou
¢innosti je vyroba chmelové sadby pro
péstitele ve chmelaFskych oblastech CR.
Sadba v3ech registrovanych ceskych
odrid chmele je vyrabéna v péstitel-
skych bali¢cich i jako prostokorenna.
Ozdravovacim procesem je zbavena
hospodarsky Skodlivych virt a viroida.
Souéasti vyrobniho procesu je tFidéni
sadby do kvalitativnich t¥id a distri-
buce odbérateliim.

Ing.Vaclav Ciniburk

www.chizatec.cz




Ing. Karel Krofta, PhD., Hop Research Institute Co., Ltd., Zatec/ChmeIank)’l institut s. r. 0., Zatec

ontent of isoxanthohumol (IX) in most of Czech and foreign beer

brands did not exceed limit of 2000 pg.l'. Concentration of

xanthohumol (XN) was up to 100 pg.I'. The majority of prenyl-
flavonoids within all the investigated beers were found in Czech dark 12 %
lager - 2500 pg.I'" IX and 500 pg.I"' XN. On average less prenylflavonoids were
found in draught and alcohol-free beer brands due to lower hopping rate and
higher proportion of CO2-extracts. Level of IX in beer can be influenced by
choice of hop variety with higher XN/alpha acid ratio. Most of prenylflavonoids
is inserted into brewing process if Sladek and Saazer are used for hopping.
Monitoring of isoxanthohumol concentrations in semiproducts of brewing
technology in two industrial breweries confirmed that high losses occur in
the course of beer production. Critical points are cooling of wort,
fermentation and filtration. Total rate of xanthohumol utilisation during beer
production in fullscale is approximately 20-30 %.Tracing of the stability of IX
and XN contents in bottled beers which was done in the time period of 3
months, showed that concentration of IX was reduced by 10-15 % based on
storage temperature. Losses of XN were higher and reached one third of the
original content.

Hops, as a base material in beer production, are the only source of
prenylflavonoids, xanthohumol, isoxanthohumol and 8-prenylnaringenine (8-
PN) in this beverage.The importance of the above-mentioned agents has been
rapidly growing in the past decade by reason of the discovery of numerous
bioactive effects.As for xanthohumol, this is especially the inhibiting effect on
some types of cancer, as well as antimicrobial, anti-inflammatory and anti-
oxidation effects. The chemopreventive effect of xanthohumol in the case of
carcinogenesis mostly consists of the inhibition of metabolic activation of pro-
carcinogens, increasing of the activity of carcinogendetoxification enzymes
and/or tumor growth inhibition in the initial stage [1]. Xanthohumol — together
with some hop resin ingredients — also inhibits origination of bone rarefaction.
The bioactive effects of isoxanthohumol are similar to those of xanthohumol,
but less pronounced.To a certain extent,a lower efficiency is compensated by
higher concentrations and easy availability in beer. For many years,
xanthohumol was considered a source of estrogenic hop effects. However,
based on extensive biological tests of fractioned hop extracts, Milligan et al. [2]
identified 8-prenylnaringenine as the cause of hop estrogenic effects. Based
on the comparison of the estrogenic effects of 8-PN and other agents
extracted from trefoil or soya it became obvious that this is the most efficient
phytoestrogen discovered so far. Phytoestrogens are natural substances,
structurally and functionally similar to estrogens of the hormonal nature.They
are used e.g. in the case of substitution treatment of women, in order to
relieve health complications in the postmenopausall period.The direct source
of 8-PN in beer is the isomerisation of desmethylxanthohumol (DMX),
contained in hops in the quantity of 0.10 to 0.40 % by weight. In standard beer,
8-PN concentration is very low (< 50 pg/l) that is considered as physiologically
insignificant. However, it has been found that intestine bacilli are capable of
transforming the isoxanthohumol present in beer into 8-PN.Therefore, due
to regular beer consumption, the daily intake of phytoestrogen may increase
as much as to a physiologically active level [3].

In spite of the fact that xanthohumol is contained in hops to the greatest
extent, its concentration in beer is minor due to thermal isomerisation to
isoxanthohumol. On the contrary, isoxanthohumol is a dominant beer prenyl-
flavonoid. During the brewing process, big losses of prenylflavonoids take place,
caused by an imperfect extraction to wort, adsorption to malt proteins and
yeasts. Stevens claims that the total xanthohumol usefulness, mostly in
isomerised form, is 20 to 30 %. Other losses occur during stabilization and
filtration, whereby the usefulness may drop to 10 to 20 %. Xanthohumol
concentration in classical beers is thus lower than 0.1 mg.l", the content of
isoxanthohumol does not normally exceed the level of 2.0 mg.I' [4]. The
structure of the most important prenylflavonoids contained in hops and beer
is shown in Fig. |.Analytical determination of hop prenylflavonoids in beer is
carried out — almost exclusively — using liquid chromatography, optimally in

bsah isoxanthohumolu (IX) ve vétsiné rhznych znacek Ceskych

a zahrani€nich piv nepfesahl hranici 2000 pg.I"'. Koncentrace

xanthohumolu (XN) byla v&tSinou do 100 pg.I"'. Nejvice prenyl-
flanovoidli ze vSech zkoumanych piv bylo nalezeno v tmavém 12% lezaku -
2522 pgl' IX a 505 pg.l' XN.V priméru méné prenylflavonoidt obsahuiji
vycepni a nealkoholicka piva vzhledem k slabsimu chmeleni s vy$$im podilem
CO»-extraktli. Hladinu IX v pivech Ize ovlivnit vybérem odridy chmele
s vysokym pomérem XN/alfa kyseliny. Nejvice xanthohumolu se do varniho
procesu vnasi chmelenim odriidami Sladek a Zatecky Zerveidk. Sledovani
obsahu IX v meziproduktech vyroby piva ve dvou primyslovych pivovarech
potvrdilo, Ze béhem vyroby piva dochazi k vyraznym ztratam. Nejvétsi tbytky
byly zjistény pri chlazeni mladiny, kvaseni a filtraci. Mira vyuziti XN pFi vyrobé
piva v provoznim méfitku je zhruba 20 az 30 %. Sledovani stability obsahu IX
a XN v hotovych lahvovych pivech, provadéné po dobu 3 mésict, ukazalo, Ze
Ubytek IX se pohybuje v rozmezi 10 az |5 % v zavislosti na skladovaci teploté.
Ubytek XN byl vy$3i a €inil piblizn& t¥etinu ptivodniho mnoZstvi.

Chmel, jako zakladni surovina pro vyrobu piva, je jedinym zdrojem
prenylflavonoidi xanthohumolu, isoxanthohumolu a 8-prenylnaringeninu
(8-PN) v tomto napoji.Vyznam uvedenych latek v poslednim desetileti rapidné
stoupl z diivodu objeveni Fady bioaktivnich ucinkd.V pripadé xanthohumolu se
jedna predevsim o inhibi¢ni pisobeni na nékteré typy rakovinného bujeni,
xanthohumolu pFi karcinogenezi vétSinou spociva v inhibici metabolické
aktivace prokarcinogent, zvySeni aktivity karcinogen-detoxifikacnich enzyma
nebo inhibici rdstu nadorlG v raném stadiu [I]. Xanthohumol spolecné
s nékterymi slozkami chmelovych pryskyfic také pisobi inhibi¢né pri vzniku
osteoporozy. Bioaktivni Gcinky isoxanthohumolu jsou obdobné jako
u xanthohumolu, ale slabsi. Nizsi Gcinnost je do urcité miry kompenzovana
vy33imi koncentracemi a snadnou dostupnosti v pivu. Xanthohumol byl dlouha
léta povaZovan za zdroj estrogennich ucink( chmele. Na zakladé rozsahlych
biotest frakcionovanych chmelovych extraktl vsak Milligan et al. [2] identi-
fikoval jako pivodce estrogennich uGcinkd chmele 8-prenylnaringenin.
Porovnanim estrogennich Gcinki 8-PN s dalSimi latkami z jetele ¢i soji se
ukazalo, Ze se jedna o nejucinnéjsi dosud znamy fytoestrogen. Fytoestrogeny
jsou prirodni latky, které se strukturné i funkéné podobaji estrogeniim
hormonalnim. PouZivaji se napt: k substitu¢ni [é¢bé Zen ke zmirnéni zdravotnich
potizi v postmenopauzalnim obdobi. Pfimym zdrojem 8-PN v pivu je
izomerace desmethylxanthohumolu (DMX), ktery je obsazen ve chmelu
v mnozstvi 0,10 az 0,40 % hm.V béZnych pivech jsou koncentrace 8-PN velmi
nizké (< 50 pg/l), povazované za fyziologicky zanedbatelné. Bylo vsak zjisténo,
Ze bakterie stfevniho traktu jsou schopny transformovat isoxanthohumol
pritomny v pivu na 8-PN. Denni p¥ijem fytoestrogenu pravidelnou konzumaci
piva tak mdZe stoupnout az na fyziologicky aktivni hladinu [3].

Fig. I:
Obr. I:
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conjunction with mass detectors. Using this technique Stevens identified not
only XN and IX, but also minor prenylflavonoids such as 8-prenylnaringenine
in beer. Prenylflavonoid analysis using the HPLC method in conjunction with
a UV detector is only possible for XN and IX after the analytes have been
concentrated using extraction with solid phase. It goes without saying that
with respect to the positive effects on human health, endeavours have
occurred in dealing with a substantial increase of the concentrations of
xanthohumol and isoxanthohumol in beers. This may only be achieved using
technological modifications and preparations enriched with xanthohumol.The
first beers with a higher xanthohumol concentration, i.e. above | mg.l"',
entered the market in Germany. During their production, so called ,XAN*
technology was used, consisting of the application of extracts enriched with
xanthohumol, added at the end of the brewing cycle.

This paper summarizes the actual data about the content of xanthohumol and
isoxanthohumol in a set of Czech and foreign beers, acquired during the
period 2004 to 2009. In cooperation with industrial breweries,
isoxanthohumol concentrations and the measure of their loss in the course
of the brewing process in operational conditions have been found. Further-
more, in final beers prenylflavonoid stability was investigated within the time
interval of three months.

The prenylflavonoid content was determined in various types of Czech and
foreign beers (lagers, draught beers, nonalcoholic beers, dark and special
beers). Beers bought in common chain stores both in the CR and abroad were
first cleansed of carbon dioxide, using sonic processes for a period of 10
minutes.

Analyte concentration was carried out using a solid phase extraction (SPE) on
silica gel columns Strata C-18 E.This type was selected as the result of SPE
column testing by several suppliers. In case of Strata columns, the best ballast
agent removal was achieved, with a good reproductability and the yield of 91
+ 5 % rel. for both of the prenylflavonoids. For the beer analysis itself and
ingredient identification, liquid chromatography with a diode array detector
was used. Analytical determination of prenylflavonoids was carried out using
chromatographs SHIMADZU LC [0A and LC 20A and column Gemini,
250x4.6 mm, 5 pm, C18 (Phenomenex). Mobile phase had the following
ingredients: acetonitrile:water:formic acid (700:300:3 by vol.) and the flow
rate was 0.8 ml.min". Agents were detected at the wavelength A = 290 nm
(isoxanthohumol) and A = 370 nm (xanthohumol).The prenylflavonoid elution
profile is given in Fig. 2. Analyte quantification was performed using external
standards. The detection limit for [X is 10 pg.',and for XN it is 5 pg.I'.The
variation coefficient of 10 repeated determinations of prenylflavonoides in
beer was 3.4 % rel. for XN and 2.5 % rel for IX, which can be considered as
an acceptable result.

Content of xanthohumol and isoxanthohumol in Czech and foreign beers

The results of xanthohumol and isoxanthohumol determination in Czech light
lager beers, measured repeatedly during the period 2004 to 2009, are
summarized in Table |. From the presented data it becomes obvious that IX
concentrations range within a relatively wide range from 130 pg.I' to almost
2000 pg.I'. XN concentrations are much lower, mostly below the boundary
value of 100 pg.I"'.The highest xanthohumol content was found in beer B
(174 pg.I").As for the other beer, XN concentrations were repeatedly found
below the detection limit 5 pg.I"'. The wide variability of prenylflavonoid

Fig. 2

Obr. 2:

10

Ackoli xanthohumol je nejvice obsazen ve chmelu, v pivu je jeho mnoZstvi mi-
noritni diky termické izomeraci na isoxanthohumol. Isoxanthohumol je na-
opak dominantnim prenylflavonoidem v pivu.V pribéhu pivovarského procesu
dochazi k velkym ztratam prenylflavonoidd zpisobenym nedokonalou extrakei
do mladiny, adsorpci na sladové proteiny a kvasinky. Stevens uvadi, Ze celkova
vyuzitelnost xanthohumolu, pfevazné v izomerované formé, je 20 az 30 %.
K dalsim ztratam prenylflavonoidii dochazi pfi stabilizaci a filtraci, &imz vyuzi-
telnost mlze klesnout na 10 az 20 %. Obsah xanthohumolu v béznych svét-
lych pivech je tak mensi nez 0,1 mg.lI"', obsah isoxanthohumolu nepFesahuje
chazejicich se ve chmelu a pivu je uvedena na obr. I. Analytické stanoveni
chmelovych prenylflavonoidli v pivu se provadi témér vyluéné kapalinovou
chromatografii, nejlépe ve spojeni s hmotnostnimi detektory. Stevens touto
technikou identifikoval v pivu nejen XN a IX, ale i minoritni prenylflavonoidy
napt-. 8-prenylnaringenin. Analyza prenylflavonoidii metodou HPLC ve spojeni
s UV detektorem je mozna pouze pro XN a IX po zakoncentrovani analyt
extrakci na pevné fazi. Diky pozitivnim G¢inkiim na lidské zdravi se logicky ob-
jevily snahy podstatné zvysit koncentrace xanthohumolu a isoxanthohumolu
v pivech.Toho Ize dosdhnout pouze technologickymi Gpravami a pouZitim pre-
paratd obohacenych xanthohumolem. Prvni piva s vy$§im obsahem xantho-
humoluy, tj.nad | mg.I"', byla uvedena na trh v N&mecku. P¥i jejich vyrobé& byla
pouZita tzv. technologie ,,XAN* spocivajici v aplikaci extraktd obohacenych
xanthohumolem, pridavanych ke konci chmelovaru.

Tato prace shrnuje aktudlni data o obsahu xanthohumolu a isoxanthohumolu
v souboru &eskych a zahraniénich piv, ktery byl ziskan v €asovém obdobi 2004
az 2009. Ve spolupraci s primyslovymi pivovary byly zjiStovany obsahy
isoxanthohumolu a mira jeho ztrat v pribéhu varniho procesu v provoznich
podminkach.V hotovych pivech byla dale zkoumana stabilita prenylflavonoidi
v ¢asovém intervalu tFi mésict.

Obsah prenylflavonoidt byl zkouman v riznych typech €eskych a zahraniénich
piv (lezaky, vy€epni a nealkoholicka, piva tmava a specialni). Piva zakoupena
v b&Zné obchodni siti v CR i zahrani&i byla nejprve zbavena oxidu uhli¢itého
sonikaci po dobu |0 minut. Zakoncentrovani analytd bylo provadéno extrakei
na pevné fazi (SPE) na silikagelovych kolonkach Strata C-18 E.Volba uvede-
ného typu byla vysledkem testovani SPE kolonek od nékolika vyrobcl. U ko-
lonek Strata bylo dosaZeno nejlepsiho odstranéni balastnich latek s dobrou
opakovatelnosti a vytéznosti 91 + 5 % rel. pro oba prenylflavonoidy. K vlastni
analyze piv a identifikaci sloZek byla pouZita kapalinova chromatografie s de-
tektorem diodového pole. Analytické stanoveni prenylflavonoidt bylo prove-
deno na chromatografech SHIMADZU LC [0A a LC 20A a koloné& Gemini,
250x4,6 mm, 5 pm, C18 (Phenomenex). Mobilni fize méla sloZeni acetonit-
ril:voda:kyselina mravené&i (700:300:3 obj.) a pritok 0,8 ml.min-'. Latky byly de-
tekovéany pfi vinové délce A = 290 nm (iso-xanthohumol) a A = 370 nm
(xanthohumol). Eluéni profil prenylflavonoidi je uveden na obr. 2. Kvantifikace
analytd byla provedena pomoci vnéjSich standardd. Limit stanovitelnosti pro
IX je 10 pg.l', pro XN 5 pg.I'.Variaéni koeficient 10 opakovanych stanoveni
prenylflavonoidt v pivu byl 3,4 % rel. pro XN a 2,5 % rel pro IX, cozZ Ize po-
vaZovat za akceptovatelny vysledek.

Obsah xanthohumolu a isoxanthohumolu v &eskych a zahrani¢nich pivech

V tabulce | jsou shrnuty vysledky stanoveni obsahti xanthohumolu a isoxan-
thohumolu v €eskych svétlych lezackych pivech, které byly opakované méreny

ICh2-370nm 4nm (1.00)
140-{Ch3-290nm.4nm (1.00)
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Fig. 3:
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concentration in beers is caused by the inter-variety and year variability of
XN and DMX concentration in the separate hop types.Another factor is the
change of prenylflavonoid concentration during the processing of hop
products. For example, widely-used CO»-extracts contain almost no
xanthohumol. During the production of granules of type 90, prenylflavonoid
concentration does not change in comparison with the raw material, whereas
during the production of granules of type 45 it increases in proportion to the
content of &-acids. In the case of real hop processing in breweries, prenyl-
flavonoid concentration is related to the ratio extract-pellets. Monitoring the
stability of the prenylflavonoid concentration in lager beers over 5 years is
also interesting. In most of the beers the prenylflavonoid concentration is
relatively stable, if the differences within the range 100 to 200 pg.l' are
considered as natural fluctuation. However, in the case of beer C a permanent
decrease is noticed within the given time period, in the end to almost half
values (1900—-1000 pg.I'"). So much significant change may be related
to a change in the hop processing to the benefit of CO,- extracts, known
as ones containing almost no xanthohumol on the contrary to the
alcohol types. Another reason might be the change of variety with a lower
ratio of xanthohumol/x-acids. A change of variety with a higher ratio
of xanthohumol/x-acids could positively influence the IX concentration in
beer E in 2009. Fluctuations in the prenylflavonoid concentration may also be
caused by the number of ale yeasts settings. The yeasts tend to bind
prenylflavonoids on their surface. In the case of repeated setting, the measure
of their ,,saturation‘ increases, so the concentration decrease in the beer
during the fermentation process is lower. Typical xanthohumol/x-acids ratios
for all Czech hop varieties are shown in Table 2. From the values it is obvious
that the largest amounts of xanthohumol enter the brewing process in the
case of hop processing using the varieties Sladek and Saaz.

In Czech light, draught beers, the IX and XN concentrations range between
approximately the same limits as in case of lager beers, as shown in Table 3.
Beers with IX concentration of up to 1000 pg.I"' and XN concentration lower
than 100 pg.I"' prevail. On average, draught beers contain less prenylflavonoids,
which is given by not such intensive hop processing and a higher content of
CO»-extracts. However, there are still draught beers equal to lager beers in
prenylflavonoid content (beers No. 7, 9). Light, non-alcoholic beers contain
only limited amounts of prenylflavonoids (Table 4). Among dark beers, by far
the best was the dark lager No. | with the highest prenylflavonoid
concentration of all evaluated beers: 2522 pg.I' of X and 505 pg.I' of XN.In
Table 5, the results of the determination of the isoxanthohumol content in
the set of light and dark foreign beers bought in normal chain stores, both in
the CR and abroad, are summarized. The results show that the IX
concentrations found do not differ significantly from the range measured in the
case of Czech beers. IX findings below the limit of 10 pg.I'" in lager beers Il
and VII confirm that the beers were hop-processed exclusively using a CO»-
extract. Based on the analytical values of IX and XN concentrations in both
the Czech and foreign beers, it can be stated that the X concentration of ca
2.0 mg.I'' and the XN of up to 1.0 mg.I"' are approximately the maximum that
can be achieved in beers when using standard technology. In the case that we
want to produce a beer with concentrations exceeding the above limits, some
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v ¢asovém obdobi 2004 az 2009. Z Gdajt je patrné, Ze obsahy IX se pohybuji
v pomé&rné Sirokém rozmezi od 130 pg.I' aZ po témé&F 2000 pg.I'. Koncent-
race XN jsou podstatné niZsi, vétSinou pod hranici 100 pg.I'. Nejvy3si obsah
xanthohumolu byl nalezen v pivu B (174 pg.I'").V jinych pivech byly obsahy
XN opakované pod mezi stanovitelnosti 5 pig.I"'. Siroka koncentragni variabi-
lita prenylflavonoidd v pivech je zpisobena meziodridovou a ro¢nikovou va-
riabilitou obsahu XN a DMX ve chmelech. Dal$im faktorem jsou zmény
obsahu prenylflavonoidli p¥i zpracovani na chmelové vyrobky. Napriklad $i-
roce pouzivané CO-extrakty neobsahuji prakticky Zadny xanthohumol. P¥i
vyrobé granuli typu 90 se obsah prenylflavonoid(i v porovnani se surovinou ne-
méni, pfi vyrobé granuli typu 45 se zvySuje tmérné s obsahem O-kyselin. PFi
realném chmeleni v pivovarech se obsah prenylflavonoidi odviji od poméru
extrakt-granule. Zajimavé je sledovani stability obsahu prenylflavonoidd v le-
Zackych pivech v ¢asovém horizontu 5 let. Ve vétsiné piv jsou koncentrace
prenylflavonoidi relativné stabilni, pakliZe rozdily v rozmezi 100 aZ 200 pg.|"'
budeme povaZzovat za pFirozeny vykyv. U piva C v3ak Ize v daném €asovém ob-
dobi zaznamenat trvaly pokles az na bezmala polovi¢ni hodnoty (1900 ->1000
Mg.I'"). Tak vyrazné zm&ny mohou souviset se zménou chmeleni ve prospé&ch
CO»-extraktl, o nichZ je znamo, Ze - na rozdil od alkoholovych - neobsahuiji
pomérem xanthohumol/&-kyseliny. Zména odridy s vy$§im pomérem xan-
thohumol/x-kyseliny mohla pozitivné ovlivnit obsah IX v pivu E v roce 2009.
Kolisani obsahu prenylflavonoidii miize byt také zplsobeno poctem nasazeni
pivovarskych kvasinek. Kvasinky maji tendenci prenylflavonoidy vazat na svém
povrchu. Pfi opakovaném nasazeni se mira jejich ,,nasycenosti zvysuje, a tudiz
pokles koncentrace v pivu v pribéhu kvaseni je mensi. V tabulce 2 jsou uve-
deny typické poméry xanthohumol/&-kyseliny pro vSechny &eské odridy
chmele. Z hodnot je patrné, Ze nejvice xanthohumolu se do varniho procesu
vnasi chmelenim odrtidami Sladek a ZPC.

Obsahy X a XN v ceskych svétlych vycepnich pivech, uvedené v tabulce 3, se
pohybuiji v priblizné stejnych intervalech jako v pivech lezackych. Prevazuiji piva
s obsahem IX do 1000 pg.I'' a 100 pg.I"' XN.Vy&epni piva obsahuji v pramé&ru
méné prenylflavonoid( vzhledem k nizsimu chmeleni s vy3$$im podilem CO»-
extraktd. Existuji ale vy€epni piva, ktera se obsahem prenylflavonoidd lezackym
pivim vyrovnaji (pivo €.7,9).Velmi malo prenylflavonoid obsahuji svétla ne-
alkoholicka piva (tabulka 4). Mezi tmavymi pivy byl zdaleka nejlepsi tmavy lezak
¢. | s nejvétSimi koncentracemi prenylflavonoidii ze v§ech hodnocenych piv;
2522 pgI' IX a 505 pg.l' XN.V tabulce 5 jsou shrnuty vysledky stanoveni ob-
sahu isoxanthohumolu v souboru svétlych i tmavych zahrani¢nich piv zakou-
penych v b&%né obchodni siti v CR i zahrani¢i. Vysledky ukazuji, Ze zjist&né
koncentrace IX nijak nevybocuji z rozmezi, ktera byla namérena v ceskych pi-
vech. Nalezy IX pod hranici 10 pg.l"' v leZickych pivech Il a VIl sv&déi o tom,
Ze piva byla chmelena vyhradné CO»-extraktem. Na zakladé analytickych hod-
not obsahu IX a XN v pivech ¢eské i zahrani¢ni provenience Ize konstatovat,
Ze koncentrace IX kolem 2,0 mg.l"' a do 1,0 mg.|"' XN jsou pFiblizné maxi-
mem, které Ize v pivech dosdhnout béZnou technologii. Chceme-li vyrobit piva
s obsahy nad uvedenou hranici, je nutné provést rtizné technologické Gpravy
a pouZit preparaty se zvySenym obsahem xanthohumolu. Na trhu jsou jiz vy-
robky, které obsahuiji vice nez 80 % XN. Dalsi mozZnosti podstatného zvySeni



technical modifications must be carried out and preparations with a higher
xanthohumol concentration need to be used. Products containing more than
80 % of XN are already available on the market. The further possibility of
significant xanthohumol concentration increase in beers is in using special dark
malts. Generally, dark beers contain more XN and IX than light ones. It was
found that xanthohumol binds protein-type agents contained in dark malts,
inhibiting thus XN isomerisation to IX. These proteins are dissolved in water
and have the molecular weight of approximately 3000 Da. By using hop
products enriched with xanthohumol, modifying its dosage, special dark malts
and their extracts, it becomes possible to increase xanthohumol concentration
to 3.5 mg.l'' in light beers and to more than 10 mg."' in dark beers.At the
same time, IX concentrations might be 8.0 to 9,0 mg.I"' [5].

Changes in isoxanthohumol concentration during beer production

Changes in isoxanthohumol concentration during beer production were
investigated during the production of light, 12% lagers, in two industrial
breweries with different fermentation technology, CK tanks (brewery A) and
lager tanks (brewery B). During the production, brewery intermediate product
and beer samples were taken from the technological lines. X concentration
was then measured in the samples.The samples were conditioned in the fridge
at a temperature of +4 °C until the processing time, i.e. 5 days after
withdrawal. The results of determination of IX concentration in the samples
of wort, young beers, beers before and after filtration (bergmeal) and final
beers are specified in the column graphs of Figures 3 and 4.The results confirm
that there is significant isoxanthohumol loss during beer production, especially
during wort cooling, fermentation and filtration. Just during hot wort cooling
in brewery A, one third of the original IX concentration was lost. Total IX
losses in brewery A in the line hot wort — beer amounted to almost 50 % rel.
Even higher losses were realized in the case of brewery B, where the waste
between cold wort and final beer was almost 60 % rel. On the contrary to that
it was proven that beer pasteurization has no probative effect on
isoxanthohumol concentration. Further losses, not included in the performed
tests, take place due to imperfect xanthohumol dilution in wort. During
independent brewing tests carried out in a pilot-scale, it was ascertained that
after wort boiling lasting for 90 minutes, at 100% hop processing at the start
of wort boiling, 10-15% of the original xanthohumol quantity was found in the
hop grain. This is in good relation to the data published by Magalhdes who —
under the conditions of a testing brewery, with gradual hop processing per 3
batches — measured XN losses amounting to 17 to 21 % [6]. The reason was
an imperfect extraction. Because of the fact that the hop processing model is
based on the gradual dosing of various hop products (extracts — granules) in
many breweries, losses given by imperfect XN dissolving in wort may be even
higher. Based on the obtained data, the total intensity of utilization of
prenylflavonoids (XN and IX) in beers produced in industrial breweries can be
estimated at 20 to 30 %, which is in agreement with published data [7].

Isoxanthohumol and xanthohumol stability during beer storage
Prenylflavonoid stability in beers was investigated in light and dark lagers for
a period of three months. Beers purchased in normal chain stores were kept
in the dark and at temperatures of +3 °C to +20 °C. XN and IX
concentrations were measured after 6 and |2 weeks of storage. The
Fig.5:
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koncentraci xanthohumolu v pivech je poufZiti specialnich tmavych slad(. Tmava
piva vétsinou obsahuji vice XN a IX nez piva svétla. Bylo zjisténo, Zze xantho-
humol se vaze na latky proteinového charakteru obsazené v tmavych sladech,
¢imzZ se inhibuje izomerace XN na IX.Tyto proteiny jsou rozpustné ve vodé
a maji molekulovou hmotnost kolem 3000 Da. PouZitim chmelovych produktd
obohacenych xanthohumolem, Gpravou jejich davkovani, specialnich tmavych
sladu a jejich vytazkd, je mozné zvysit koncentrace xanthohumolu na 3,5 mg.I
ve svétlych pivech a vice neZ 10 mg.l' v tmavych pivech. Koncentrace IX
mohou byt sou¢asné 8,0 az 9,0 mg.I"' [5].

Koncentra¢ni zmé&ny isoxanthohumolu v prib&hu vyroby piva

Koncentraéni zmény isoxanthohumolu v pribéhu vyroby piva byly zkoumany
pri vyrobé svétlych 12% lezakl ve dvou primyslovych pivovarech s odliSnou
technologii kvaseni, CK tancich (pivovar A) a na spilce/lezackych tancich (pi-
vovar B).V pribé&hu vyroby byly z technologickych linek odebirany vzorky pi-
vovarskych meziproduktl a piv, ve kterych byl méren obsah IX.Vzorky byly
uchovany v lednici pFi teplot& +4 °C az do doby zpracovani, tj. do 5 dni po
odbéru.Vysledky stanoveni obsahu IX ve vzorcich mladin, mladych piv, piv pred
a po filtraci (kfemelina) a konecnych piv jsou uvedeny ve sloupcovych diagra-
mech na obr. 3 a 4.Vysledky potvrzuji, Ze v priibéhu vyroby piva dochazi k vy-
raznym ztratam isoxanthohumolu, zejména pr¥i chlazeni mladiny, kvaseni
a filtraci. Jen pfi chlazeni horké mladiny v pivovaru A ubyla tfetina plvodni
koncentrace IX. Celkové ztraty IX v pivovaru A v Fadé horka mladina-pivo ¢i-
nily témér 50 % rel. Jesté vyssi ztraty byly zjiStény v pivovaru B, kde ztraty mezi
studenou mladinou a ko-nec¢nym pivem byly bezmala 60 % rel. Naproti tomu
bylo prokazano, Ze pasterace piva nema na obsah isoxanthohumolu prikazny
vliv. Dalsi ztraty, které provedené testy nezahrnuiji, vznikaji nedokonalym roz-
pusténim xanthohumolu v mladiné.V nezavislych varnich testech ve ¢tvrtpro-
voznim méfitku bylo zjisténo, Ze po 90minutovém chmelovaru pri 100%
chmeleni na zac¢atku chmelovaru bylo ve chmelovém mlatu nalezeno 10 az
15 % plvodniho mnozstvi xanthohumolu. To je v dobré relaci s tdaji, které
uvadi Magalhées, ktery v podminkach minipivovaru s postupnym chmelenim na
3 davky naméfril ztraty XN z diivodu nedokonalé extrakce ve vysi 17 az 21 %
[6].Vzhledem k tomu, Ze model chmeleni v Fadé pivovart je zaloZen na po-
stupném davkovani riznych chmelovych vyrobkl (extrakty-granule), mohou
byt ztraty dané nedokona-lym rozpusténim XN v mladiné jesté vyssi. Na za-
kladé zjisténych skutecnosti Ize celkovy stupen vyuZiti prenylflavonoidd (XN
a IX) v pivech vyrobenych v primyslovych pivovarech odhadovat na 20 az
30 %, coz je ve shodé s publikovanymi udaji [7].

Stabilita isoxanthohumolu a xanthohumolu b&hem skladovdni piva

Stabilita prenylflavonoidii v pivech byla zkoumana ve svétlém a tmavém lezaku
po dobu tFi mésicl. Piva, zakoupena v bézné obchodni siti, byla uchovana
v temnu pfi teplotach +3 °C a +20 °C. Koncentrace XN a IX byly mé&feny po
6 a 12 tydnech skladovani.Vysledky sledovéni jsou uvedeny na obr.5 a 6. Uby-
tek isoxanthohumolu ve svétlém lezaku byl po 6 tydnech skladovani, nezavisle
na teploté, priblizné 8 % rel. Po dalSich 6 tydnech poklesl obsah IX celkové
o 10,9 % pfi teploté skladovani 3 °C,0 12,1 % pf¥i 20 °C.V tmavém lezaku se
koncentrace IX po 6 tydnech prakticky nezménila. K poklesu doslo az po 12
tydnech skladovani pfi 20 °C, a to zhruba o 10 % rel. Koncentrace xanthohu-
molu v tmavém lezaku klesaly linearné s ¢asem a nezavisle na teploté sklado-
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monitoring results are summarized in Figures 5 and 6. The loss of
isoxanthohumol in light beer after 6 weeks of storage was — independent of
temperature — approximately 8 % rel. After another 6 weeks the IX content
dropped in total by 10.9 % at a storage temperature of 3 °C,and by 12.1 % at
a temperature of 20 °C. In the case of dark lager, after 6 weeks the IX
concentration did not effectively change.A decrease was observed as late as
after 12 weeks of storage at 20 °C, namely by ca 10 % rel. Xanthohumol
concentrations in the dark beer dropped linearly and independently of storage
temperature, in that after |2 weeks of storage, approximately one third of the
original xanthohumol quantity was lost. The stability of isoxanthohumol in
beers, when properly stored in a cool, dark place, is very good. Also the
stability of xanthohumol can be declared satisfactory, with regard to the fact
that during 3 months after production, the majority of the quantity intended
for the domestic market is consumed.

In most of the various Czech and foreign brands of beer, the isoxanthohumol
content did not exceed the limit of 2000 pg.I"'. In most cases, the quantity of
xanthohumol was lower than 100 pg.I"'. Prenylflavonoid concentrations in
beers are very variable and they are evidently related to the hop processing
strategy of individual breweries.The concentrations of isoxanthohumol below
the limit of 200 pgl' confirm that COs-extract was used during hop
processing for the most part. The isoxanthohumol level may be positively
influenced by the selection of a hop variety with a high XN/&-acids ratio. In
this case the Czech varieties Sladek and Saaz are the best. The biggest
xanthohumol waste in operational conditions of two industrial breweries was
observed during wort cooling, fermentation and filtration. The XN utilization
rate during beer production is, in the full scale, ca 20 to 30 %, which agrees
very favourably with the data published for semi-industrial brewery trials.
Monitoring of prenylflavonoid content stability in finished bottled beers,
carried out over a period of 3 months showed that IX concentration decrease

- ranges between 10 and 15

%, depending on storage
| temperature. XN loss was
approximately one third of
the original quantity. In the
case of proper storage
conditions, in a cool, dark
place, the stability of
prenylflavonoids in beer
can be declared
satisfactory.

The paper was realized wi-
thin the analysis of the rese-
arch  program  MSMT
1486434701.

Table 1I:

vani tak, Ze po 12 tydnech skladovani ubyla zhruba tretina plivodniho mnoz-
stvi xanthohumolu. Stabilita isoxanthohumolu v pivech, pfi spravném sklado-
vani v chladu a temnu, je velmi dobra. Rovnéz stabilitu xanthohumolu je mozno
oznacit za uspokojivou s ohledem na skutecnost, Ze béhem 3 mésicl od vy-
roby je prevazna cast produkce pro tuzemsky trh zkonzumovana.

Zavér

Obsah isoxanthohumolu ve vétsiné riznych znacek Ceskych a zahranicnich piv
nepresahl hranici 2000 pg.I'. MnoZstvi xanthohumolu bylo vétSinou do
100 pg.l'. Koncentrace prenylflavonoidii v pivech jsou velmi proménlivé
a zjevné souvisi se strategii chmeleni v jednotlivych pivovarech. Obsahy
isoxanthohumolu pod hranici 200 pg.I' sv&dé&i o tom, Ze pFi chmeleni byl
z velké &asti pouzit CO»-extrakt. Hladinu isoxanthohumolu Ize pozitivné
ovlivnit vybérem odridy chmele s vysokym pomérem XN/X-kyseliny.V tomto
sméru jsou nejlepsi Ceské odridy Sladek a ZPC. K nejvétsim ztratam
xanthohumolu, které byly sledovany v provoznich podminkach dvou
pramyslovych pivovard, dochazi pFi chlazeni mladiny, kvaseni a filtraci. Mira
vyuziti XN pFi vyrobé piva v provoznim méFitku je zhruba 20 az 30 %, coz je
ve velmi dobré shodé s udaji, které byly publikovany pro poloprovozni
pivovarské testy. Sledovani stability obsahu prenylflavonoidii v hotovych
lahvovych pivech, provadéné po dobu 3 mésict ukazalo, Ze ubytek IX se
pohybuije v rozmezi 10 aZ 15 % v zévislosti na skladovaci teplot&. Ubytek XN
&inil pFiblizné tretinu plivodniho mnoZstvi. Stabilitu prenylflavonoidu v pivech,
pri spravném skladovani v chladu a temnu, je moZno oznacit za uspokojivou.

Podékovani
Tato studie byla vypracovdna jako soucdst FeSeni vyzkumného zdméru MSMT
1486434701.
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Tabulka I: Koncentrace isoxanthohumolu (IX) a xanthohumolu (XN) v &eskych svétlych lezackych pivech v obdobi 2004 az 2009

(obsahy jsou uvedeny v pg.I'')

Browery/]  IX/XN 2004 2005 2006 2008 2009
Pivovar
X 862 842 - 612 782
A XN ] s ; 17 16
X 731 1744 - 1473 1754
B XN ; 149 ; 7 174
X 1874 1947 1346 - 7028
c XN - 69 46 . 27
X 1074 019 1174 1094 -
D XN - 6 25 2 .
X 650 685 798 590 1106
E XN ] s 32 <5 6
X - 625 : - 635
F XN . 125 ; - i
X 226 - 271 - 416
G XN ] ] <s . 10
X 375 338 5 133 21
H XN . <5 : <5 <5
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Tabulka 2:
Variety/ Alpha acids/ Xanthohumol (% hm.) Ration/Pomér
Odrida Alfa kyseliny (% hm.) XN/Alfa*100
Saaz/Zatecky polorany Eerveridk 2,5-40 0,30 - 0,50 9-12
Sladek 45-70 0,50-0,75 10- 14
Harmonie 50-8,0 0,40 - 0,70 7-9
Bor 6,0-9,0 0,40 - 0,60 5-7
Premiant 7,0-10,0 0,30 - 0,50 4-6
Rubin 9,0-12,0 0,45-0,75 4-6
Agnus 9,0-12,0 0,70 - 1,10 7-9
Vital 12,0- 16,0 0,70 - 1,00 6-8
Kazbek 50-8,0 0,30 - 045 4-6
Table 3:
Tabulka 3:
Beer nof IX/XN Content/Obsah (g peet ol IX/XN Content/Obsah (kg
Oznaceni piva onten S Oznaceni piva onten =)
| IX 841 8 IX 723
XN 65 XN 17
; IX 321 9 IX 1091
XN - XN 55
3 IX 248 10 IX 250
XN <5 XN Il
4 IX 359 " IX 996
XN - XN 24
s IX 731 1 IX 519
XN - XN 34
6 IX 144 3 IX 389
XN <5 XN 47
IX 1650 IX 740
7 14
XN 16 XN 21
Table 4:
Tabulka 4:
Non-alcoholic beers/Nealkoholicka piva Dark beers/Tmava piva
Beer no/ IXIXN Content/Obsah (pig.I" Beer nol IXIXN Content/Obsah (g
Oznaceni piva onten S ([T Oznaceni piva onten sah (Mg ")
IX 234 IX 2522
|- light/svétlé - 74
ight/svetie XN < | - lager/lezak XN 505
IX 135 IX 536
2 - light/svétlé Il - lager/lezak
XN <5 XN 30
IX 623 IX 294
3 - dark/tmavé Il - vy&epni
XN 140 XN 51
Table 5:
Tabulka 5:
Marking/Oznaceni Beer type/Specifikace piva Country of origin/Zemé piivodu Content/Obsah IX (pg.I")
| light lager/svétly lezak Japonsko 975
Il light lager/svétly lezak Nizozemi <10
1] light lager/svétly lezak Rakousko 250
I\ light lager/svétly lezak Belgie 470
\% wheat special/pSeni¢ny specil Belgie 250
Vi top fermented special/svrchné kvaseny special Belgie 350
\ dark lager/tmavy lezak Irsko <10
Vil dark lager/tmavy lezak Irsko 1420
IX light lager/svétly lezak USA 370
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CHMEL V CESKE REPUBLICE

Hops are grown in three hop growing region in the Czech Republic:

V Ceské republice se chmel p&stuje ve tFech chmelaFskych oblastech:

b l .
LITOMERICE 3
Auscha t)
\ ZATEC MELNIK , .
Saaz \ D J
\.  RAKOWNIK PRAHA \
Zatecka chmelaiska oblast ‘*,“
Tirschitz \
OLOMOUC S
Ustécka chmelai¥ska oblast N RSICE
-
a BRNO
Trsicka chmelaFska oblast .
\_‘\
i
. ]
Plocha chmele v hektarech podle oblasti a odriud (2009)
VARIETY / REGION SAAZ AUSCHA TIRSCHITZ CZECH REPUBLIC
ODRUDA / OBLAST ZATECKO (ha) | USTECKO (ha) | TRSICKO (ha) | CESKA REPUBLIKA
SAAZ
ZATECKY POLORANY CERVENAK 3456 296 375 4627
SLADEK 192 10 75 277
PREMIANT 165 51 77 293
AGNUS 58 0 0 58
TOTAL ACREAGE / CELKOVA PLOCHA 3899 671 737 5307

Vyvoj produkce a ploch 1998 - 2008

YEAR ACREAGE (HA) PRODUCTION (T) AVERAGEYIELD (T/HA)
ROK PLOCHA (HA) PRODUKCE (T) PRUMERNY VYNOS (T/HA)
1998 5657 4930 0,87
1999 5991 6453 1,08
2000 6095 4865 0,80
2001 6075 6621 1,09
2002 5968 6442 1,08
2003 5942 5527 093
2004 5838 6311 1,08
2005 5672 7831 1,38
2006 5414 5453 1,01
2007 5389 5631 1,04
2008 5335 6753 1,27

Sourcel/Zdroj: Central Institute for Supervising and Testing in Agriculture / Ustiedni kontrolni a zkuSebni dstav zem&dglsky.
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CESKE ODRUDY CHMELE

Ing.Vladimir Nesvadba, PhD.,, Ing. Karel Krofta, PhD., Hop Research Institute Co., Ltd. Zatec/ Chmelarsky institut, s.r. o., Zatec

SAAZ | ZATECKY POLORANY CERVENAK

CESKY CHMEL 16

Hop resins

total resins (% w/w)
a-bitter acids (% w/w)
B-bitter acids (% w/w)
o/ ratio

cohumulone (% rel.)
colupulone (% rel.)

Hop polyphenols
total polyphenols (% w/w)
xanthohumol (% w/w)

Basic characteristics
Pedigree:

clonal selection in original hops

Zakladni charakteristika

Puvod:

within Saaz and Auscha regions,

Registered:

it is grown in nine clones
Lucan (1941), Blato (1952),
Osvald’s clone 31(1952),
Osvald’s clone 72 (1952),
Osvald’s clone |14 (1952),
Sirem(1969), Zlatan (1976),

Registrace:

Podlesak (1989), Blkanka (1993)

Aroma:
Ripening time:

genuine, delicate
122-128 days

Chmelové pryskyfice

Aroma:

Vegeta¢ni doba:

Essential oils

celkové pryskyfice (% hm.) 13-20 total oil (% w/w)
a-horké kyseliny (% hm.) 3,0-6,0 myrcene (% rel.)
B-horké kyseliny (% hm.) 4,5-8,0 linalool (% rel.)
pomér o/f 0,60 — 0,90 2-undecanone (% rel.)
kohumulon (% rel.) 23 -26 methyl-4-decenoate (% rel.)
kolupulon (% rel.) 39-43 B-caryophyllene (% rel.)

a-humulene (% rel.)
Chmelové polyfenoly B-farnesene (% rel.)
celkové polyfenoly (% hm.) 45-6,0 selinenes (% rel.)
xanthohumol (% hm.) 45-6,0

SLADEK

klonova selekce v plvodnich porostech
v Zatecké a Ustécké oblasti,

je péstovan v deviti klonech

Lucan (1941), Blato(1952),

Osvaldilv klon 31 (1952),

Osvaldiv klon 72 (1952),

Osvalduv klon |14 (1952),
Sirem(1969), Zlatan (1976),

Podlesak (1989), Blanka (1993)

pravé, jemné chmelové

122-128 dni

Chmelové silice

hmotnost silic (% hm.) 04-1,0
myrcen (% rel.) 25 -40
linalool (% rel.) 04-08
2-undekanon (% rel.) 03-08
methyl-4-decenoat (% rel.) 09-1,5
B-karyofylen (% rel.) 6-9

a-humulen (% rel.) 15-25
p-farnesen (% rel.) 14-20
selineny (% rel.) 05-1,5

Hop resins

total resins (% w/w)
a-bitter acids (% w/w)
B-bitter acids (% w/w)
ao/f} ratio
cohumulone (% rel.)
colupulone (% rel.)

Hop polyphenols
total polyphenols (% w/w)
xanthohumol (% w/w)

Basic characteristics

Zakladni charakteristika

Pedigree: selection from hybrid Pavod:
progenies of varieties
Northern Brewer and Saaz
Registered: 1994 Registrace:
Aroma: delicate, pleasant Aroma:

Ripening time:  133-140 days

Chmelové pryskyfice

celkové pryskyfice (% hm.) 17 -24
a-horké kyseliny (% hm.) 4,0-8,0
B-horké kyseliny (% hm.) 3,5-80
pomér o/f 0,70 - 1,30
kohumulon (% rel.) 25-31
kolupulon (% rel.) 45-51
Chmelové polyfenoly

celkové polyfenoly (% hm.) 3,0-40
xanthohumol (% hm.) 0,50 -0,75

Vegetacni doba:

Essential oils

total oil (% w/w)

myrcene (% rel.)

linalool (% rel.)
2-undecanone (% rel.)
methyl-4-decenoate (% rel.)
B-caryophyllene (%rel.)
a-humulene (% rel.)
B-farnesene (% rel.)
selinenes (% rel.)

vybér z hybridniho potomstva
odridy Northern Brewer

a Zateckého poloraného &erveiidku
1994

jemné, chmelové

133-140 dni

Chmelové silice

hmotnost silic (% hm.) 1,0-2,0
myrcen (% rel.) 40 - 50
linalool (% rel.) 02-04
2-undekanon (% rel.) 1,0-2,0
methyl-4-decenoat (% rel.) 1,0-2,0
B-karyofylen (% rel.) 8-13

a-humulen (% rel.) 20-30
B-farnesen (% rel.) <1,0

selineny (% rel.) 05-1,5
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PREMIANT

Hop resins

total resins (% w/w)
a-bitter acids (% w/w)
[B-bitter acids (% w/w)
o/ ratio
cohumulone (% rel.)
colupulone (% rel.)

Hop polyphenols
total polyphenols (% w/w)
xanthohumol (% w/w)

Basic characteristics
Pedigree:

selection from hybrid
progenies of Saaz variety

in an inzucht line
and other breeding material

Registered:
Aroma:

Ripening time:

Chmelové pryskyfice
celkové pryskyfrice (% hm.)
a-horké kyseliny (% hm.)
B-horké kyseliny (% hm.)
pomér o/f

kohumulon (% rel.)
kolupulon (% rel.)

Chmelové polyfenoly
celkové polyfenoly (% hm.)
xanthohumol (% hm.)

1996

mild and pleasant

128-134 days

19 -25
7-11
3,5-6,0
1,70 -2,30
18 -23
39-44
3,0-40
03-05

Zakladni charakteristika

Plivod:

Registrace:

Aroma:

Vegetacni doba:

Essential oils

total oil (% w/w)

myrcene (% rel.)

linalool (% rel.)
2-undecanone (% rel.)
methyl-4-decenoate (% rel.)
[-caryophyllene (% rel.)
a-humulene (% rel.)
B-farnesene (% rel.)
selinenes (% rel.)

vybér z hybridniho potomstva

krizeni inzuchtni linie

Zateckého poloraného &ervefiaku
a dalSiho 3lechtitelského materialu

1996
chmelové, prijemné

128-134 dni

Chmelové silice
hmotnost silic (% hm.)
myrcen (% rel.)

linalool (% rel.)
2-undekanon (% rel.)
methyl-4-decenoat (% rel.)
B-karyofylen (% rel.)
a-humulen (% rel.)
B-farnesen (% rel.)
selineny (% rel.)

1,0-2,0
35-45
04-1,0
07-15
1,0-1,7
7-13
25-35
-3
05-15

Hop resins

total resins (% w/w)
a-bitter acids (% w/w)
B-bitter acids (% w/w)
a/f ratio
cohumulone (% rel.)
colupulone (% rel.)

Hop polyphenols
total polyphenols (% w/w)
xanthohumol (% w/w)

Basic characteristics
Pedigree:

selection from hybrid

Zakladni charakteristika
vybér z hybridniho potomstva odrid
Sladek, Bor, Zateck)" polorany Cerveriak,

Pavod:

progenies of Sladek, Bor, Saaz,
Northern Brewer, Fuggle varieties
and other breeding material

Registered:
Aroma:

Ripening time:

Chmelové pryskyFice
celkové pryskyfice (% hm.)
a-horké kyseliny (% hm.)
B-horké kyseliny (% hm.)
pomér o/

kohumulon (% rel.)
kolupulon (% rel.)

Chmelové polyfenoly
celkové polyfenoly (% hm.)
xanthohumol (% hm.)

2001

hoppy, strong, spicy

132-138 days

26 - 32
I1—15
5-8
1,90 — 2,60
29 -38
51-59
2,5-35
0,80- 1,10

Registrace:

Aroma:

Vegetacni doba:

Essential oils

total oil (% w/w)

myrcene (% rel.)

linalool (% rel.)
2-undecanone (% rel.)
methyl-4-decenoate (% rel.)
[-caryophyllene (%rel.)
a-humulene (% rel.)
B-farnesene (% rel.)
selinenes (% rel.)

Northern Brewer, Fuggle a dalSiho

Slechtitelského materialu
2001
chmelova, silna, korenita

132-138 dni

Chmelové silice
hmotnost silic (% hm.)
myrcen (% rel.)

linalool (% rel.)
2-undekanon (% rel.)
methyl-4-decenoat (% rel.)
B-karyofylen (% rel.)
a-humulen (% rel.)
B-farnesen (% rel.)
selineny (% rel.)

2,0-3,0
40— 55
04-08
12-1,6
1,6 -2,
9-13
15-22
<0,2
-3
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Basic characteristics Zakladni charakteristika

Pedigree: multiple crossing Pavod: nékolikanasobny kFizenec
of varieties Bor, Saaz Boru, Zateckého poloraného &ervenaku
and Northern Brewer a Northern Brewer

Registered: 2007 Registrace: 2007

Aroma: harsh, spicy Aroma: hrubg, kofenité

Ripening time:  134-140 days Vegetaéni doba: 134-140 dni

Hop resins

Chmelové pryskyFice

Essential oils

Chmelové silice

total resins (% w/w) celkové pryskyfice (% hm.) 22 -27 total oil (% w/w) hmotnost silic (% hm.) 1,0-2,0
a-bitter acids (% w/w) a-horké kyseliny (% hm.) 10-14 myrcene (% rel.) myrcen (% rel.) 30-40
[B-bitter acids (% w/w) B-horké kyseliny (% hm.) 4-6 linalool (% rel.) linalool (% rel.) 0,30-0,70
o/} ratio pomér a/f 24-34 2-undecanone (% rel.) 2-undekanon (% rel.) 0,50-0,10
cohumulone (% rel.) kohumulon (% rel.) 25-33 methyl-4-decenoate (% rel.) methyl-4-decenoat (% rel.) 0,90 — 1,80
colupulone (% rel.) kolupulon (% rel.) 45 -52 [-caryophyllene (% rel.) B-karyofylen (% rel.) 7-10
a-humulene (% rel.) a-humulen (% rel.) 15-30
Hop polyphenols Chmelové polyfenoly B-farnesene (% rel.) B-farnesen (% rel.) <0,02
total polyphenols (% w/w)  celkové polyfenoly (% hm.) 25-35 selinenes (% rel.) selineny (% rel.) 10-20
xanthohumol (% w/w) xanthohumol (% hm.) 0,45-0,75
BOR
Basic characteristics Zakladni charakteristika
Pedigree: selection in hybrid progenies Pavod: vybér z hybridniho potomstva
of Northern Brewer variety odridy Northern Brewer
after a gama radiation treatment po ozareni v gama poli

Registered: 1994 Registrace: 1994

Aroma: mild and pleasant Aroma: chmelové, prijemné

Ripening time:  130-135 days Vegetaéni doba: 130-135 dni
Hop resins Chmelové pryskyfice Essential oils Chmelové silice
total resins (% w/w) celkové pryskyfice (% hm.) 18 -25 total oil (% w/w) hmotnost silic (% hm.) 1,0-2,0
a-bitter acids (% w/w) a-horké kyseliny (% hm.) 65—11 myrcene (% rel.) myrcen (% rel.) 40 - 55
B-bitter acids (% w/w) B-horké kyseliny (% hm.) 35-60 linalool (% rel.) linalool (% rel.) 0,2-04
a/f} ratio pomér o/ 1,60 — 2,30 2-undecanone (% rel.) 2-undekanon (% rel.) 05-1,5
cohumulone (% rel.) kohumulon (% rel.) 22 -27 methyl-4-decenoate (% rel.) methyl-4-decenoat (% rel.) 09-1,7
colupulone (% rel.) kolupulon (% rel.) 43 -48 [-caryophyllene (%rel.) [B-karyofylen (% rel.) 7-12

a-humulene (% rel.) a-humulen (% rel.) 25-35

Hop polyphenols Chmelové polyfenoly B-farnesene (% rel.) B-farnesen (% rel.) <l,0
total polyphenols (% w/w)  celkové polyfenoly (% hm.) 3,0-4,0 selinenes (% rel.) selineny (% rel.) <l,0
xanthohumol (% w/w) xanthohumol (% hm.) 0,40 — 0,60
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total resins (% w/w)
a-bitter acids (% w/w)
[B-bitter acids (% w/w)
a/f ratio
cohumulone (% rel.)
colupulone (% rel.)

total polyphenols (% w/w)
xanthohumol (% w/w)

Zakladni charakteristika

Pedigree: crossing of variety Premiant Pavod:

with Saaz population

and Northern Brewer
Registered: 2004 Registrace:
Aroma: spicy Aroma:
Ripening time: 132 — 38 days Vegetacni doba:

Chmelové pryskyFice
celkové pryskyfice (% hm.)
a-horké kyseliny (% hm.)
B-horké kyseliny (% hm.)
pomér o/

kohumulon (% rel.)
kolupulon (% rel.)

Chmelové polyfenoly
celkové polyfenoly (% hm.)
xanthohumol (% hm.)

22 -26 total oil (% w/w)
5-8 myrcene (% rel.)
5-8 linalool (% rel.)
0,80 - 1,20 2-undecanone (% rel.)
17 -21 methyl-4-decenoate (% rel.)
35-40 [-caryophyllene (% rel.)
a-humulene (% rel.)
B-farnesene (% rel.)
2,7-35 selinenes (% rel.)
04-07

kFizenec Premiantu
s Zateckou populaci
a Northern Brewer

2004
korenité
132 — 138 dni

Chmelové silice
hmotnost silic (% hm.)
myrcen (% rel.)

linalool (% rel.)
2-undekanon (% rel.)
methyl-4-decenoat (% rel.)
[-karyofylen (% rel.)
a-humulen (% rel.)
B-farnesen (% rel.)
selineny (% rel.)

1,0-2,0
30-40
05-12
1,0-2,0
1,5-25
7-11
15-25
<0,2
1015
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Ing. Josef Jezek, Hop Research Institute Co., Ltd., Zatec/Chmela¥sky institut s. r. 0., Zatec

n critical regions, especially in Bohemia, hop growing suc-

cess depends on the conditions for the supply of natural

precipitation.The specific characteristics of the Czech hop
growing regions are their location. They are located in the
so-called areas of rain shadow of the Krusné Mountains and
Doupovské hills, from the north they are screened by the
Dé&cinské stény and Ceské stfedohofi. The region of Saaz and
Auscha is characterized by a low yearly rainfall and with its
relatively favourable distribution during growth.The annual
rainfall in Zatec is 441 mm (the hop growing region of Zatec),
in Roudnice it is 489 mm (the hop growing region of Ust&k)

éstovani chmele v rozhodujicich oblastech,

prredevsim v Cechach, zavisi na podminkach za-

sobovani prirozenymi srazkami. Specifickou
zvlastnosti Ceskych chmela'skych oblasti je jejich po-
loha. Nachazeji se v oblasti tzv. destového stinu Krus-
nych hor a Doupovskych vrchi, od severu toto
Gizemi cloni D&inské stény a Ceské stfedohof. Za-
teckd a Ustécka oblast se vyznaluje nizkym Ghrnem
destovych srazek za rok a jejich relativné priznivym
rozdélenim béhem vegetace. Ro¢ni souhrn srazek
&ini v Zatci 441 mm (chmela¥ska oblast Zatecko),

and inTrSice it is 625 mm (the hop growing region of Trsice).
Within the growing period, the rainfall in Zatec is 26 | mm,in Roudnice it is 284 mm
and inTrSice itis 353 mm. The need of hops for additional water is confirmed
by precipitation deficits, especially during the last years. The incidence of
precipitation deficits of hops has a stochastic character in locality and term. Experi-
mental and pilot trials confirmed that in hop irrigation, it is suitable to apply new and
progressive irrigation systems — i.e. drip irrigation and micro-spray irrigation. In the
case of these proposed systems, the irrigation water is used in the most economi-
cal manner. It is necessary to respect the specific demands and characteristics of the
separate methods of irrigation water distribution within the hop garden area.

With drip irrigation with drippers above the rows of hops, dripping water is distri-
buted under and next to the hop plants.This way the area below the hop plants, with
a width of ca 1-1.2 m and with very uneven intensity of rainfall at ground level, be-
comes irrigated. Irrigation water moves inside the soil — both vertically and hori-
zontally — thus forming an onion shape of damp soil around the plant root system.

v Roudnici 489 mm (chmelai'ské oblast Ust&cko),
v TrSicich 625 mm (chmela¥ska oblast Triicko), za vegeta&ni obdobi v Zatci 261 mm,
v Roudnici 284 mm a v TrSicich 353 mm. PotFeba u chmele vyuzivat dopliiko-
vou zavlahu prokazuji srazkové deficity zvlast v poslednich letech.Vyskyt
srazkovych deficiti chmele ma stochasticky charakter v lokalité a i v terminech. Ex-
perimentalni a poloprovozni pokusy prokazaly, Ze pfi zavlaZzovani chmele je vhodné
uplatnit nové, progresivni zavlahové systémy — kapkovou zavlahu a mikropostrik.
U téchto navrzenych systéml dochazi k nejhospodarnéjSimu zhodnoceni zavlahové
vody. Je nezbytné respektovat specifické naroky a vlastnosti jednotlivych zpiisobl
rozdélovani zavlahové vody na plose chmelnice.

Pri kapkové zavlaze s kapkovaci situovanymi nad chmelovymi rady se kapajici voda
rozptyluje pod a vedle chmelovych kefd. Dochazi k zavlaZovani cca I-1,2 m
Sirokého pasu pod chmelovymi kefi s dosti nerovnomeérnou intenzitou srazek na
urovni pidy. Dodana zavlahova voda se v ptidé pohybuije jednak vertikalnim, jed-
nak horizontalnim smérem a vytvari cibulovity tvar provihcené zeminy kolem ko-
Fenového systému rostliny.

With underground drip irrigation, soil humidity spreads mainly through gravitatio-
nal pores. Irrigation water increases soil humidity in the profile under the installed
pipeline with drippers to a depth of 0.5 m. By capillary action, the soil moisture is
spread to an area of one meter from the hop rows and to a depth of up to 0.8 me-
ters. |t can be assumed that this method of irrigation water distribution supports hop
root system expansion in the space influenced by irrigation water.

With micro-spray irrigation, the entire hop garden area is irrigated. The advantage
of micro-spray irrigation is its favourable micro-climatic effect. Fine spraying increa-
ses the quality of water retained on the plant leaf area. During evaporation, a ther-
moregulation effect is exploited, which prevents unwanted plant organ overheating
and decreases the consumption of water from the soil profile in transpiration. It
was shown that hop micro-spray irrigation and drip irrigation from above decrease
the temperature of the air around hop plant and the leaf temperature by up to 4
°C, and increase relative air humidity in the entire hop garden area. Uneven water
distribution during spraying may be affected by wind. Increased water consumption
and with it, energy consumption is a disadvantage of micro-spray irrigation.

PFi kapkové zavlaze podzemni se SiFi piidni vlaha predevsim gravimetracnimi pory.
Zavlahova voda zvysuje vlhkost pldy v profilu pod ulozenym potrubim s kapko-
vadi v hloubce 0,5 m.Vzlinanim se $ifi pidni vlaha i do prostoru jeden metr od
chmelovych Fadi a do hloubky az 0,8 metru. Lze predpokladat, Ze tento zpiisob
distribuce zavlahové vody podporuje rozvoj korenového systému chmele v pro-
storu ovliviiovaném zavlahovou vodou.

Pri aplikaci zavlahy mikropostrikovadi je zavlaZzovana celd plocha chmelnice. Pred-
nosti zavlahy mikropostrikem je jeji priznivy klimatizacni (cinek. Jemnym postiikem
se zvySuje mnoZzstvi vody zadrZené na listové plose rostlin. P¥i jejim vyparu se vyuZiva
termoregulacni Ucinek, kterym se zabrani nezaddoucimu piehfivani rostlinnych or-
ganu, sniZuje se spotieba vody z ptidniho profilu na evapotranspiraci. Bylo prokazano,
Ze mikropostiikem a také kapkovou zavlahou chmele pfi svrchnim rozvodu vody, se
snizuje teplota vzduchu prostoru chmelového kefe i teplota listu az o 4 °C, zvy3uje
se relativni vlhkost vzduchu v celém prostoru chmelnice. Na nerovhomérné rozdé-
lovani vody pfi postriku se negativné uplatiiuje vliv vétru. Nevyhodou zavlahy mi-
kropostriku je zvySena potieba vody a tim i potieba elektrické energie.

Tab. I:
Tab. I:
(t.ha')
Option/Varianta YearRok o i
P 2003 | 2004 | 2005 | 2006 | 2007 Pramér %
OSVALDUYV KLON 72/SAAZ - Osv.cl. 72
Eontrol 122 131 2,01 1,69 1,32 1,51 100
ontrola
Underground 1,54 181 2,19 211 1,78 1,89 125
Podzemni zavlaha
Drip |rrtga't|on 135 1,84 2,30 1,86 1,70 1,81 120
Kapkova zavlaha
Sprinklers
Mikropostik 151 178 2,12 2,08 1,86 1,87 124
AGNUS
Control ) 1,95 2,36 1,69 1,89 1,97 100
Kontrola
Drip |rr£gaflon ) 232 2,68 1,89 2,46 2,33 118
Kapkova zavlaha
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Irrigation trials were carried out between 2003 and 2007 in the hop garden of the
special-purpose farm in Steknik, administered by the Hop Research Institute Co.,
Ltd., Zatec. The results of these tests are published in Tables | and 2.

The evaluation of separate irrigation systems was performed in the hop garden
planted with the Saaz variety (Osvald clone 72) and the hybrid variety Agnus. On ave-
rage, during the monitored period of 2004-2007,in the case of the Saaz variety, the
yield was increased by 20-25 % and in case of the hybrid variety Agnus, the yield was
18 % higher.

During growth, hop plants under irrigation formed a more bulky growth habit, with
hop plants of cylindrical shape and with longer side branches. In comparison with
the control variant, in the irrigated hop gardens the fructiferous branches appeared
already on lower stages and their formation started at a height of 150 cm. Flowers
and cones occurred in a higher density on the fructiferous branches. In this case the

Pokusy se zavlahou se provadély v letech 2003-2007 na chmelnicich Gcelového
hospodaFstvi na Stekniku, které spravuje Chmelafsky institut s. r. o., Zatec. Vy-
sledky pokust jsou uvedeny v tabulkach | a 2.

Hodnoceni rliznych Gspornych systémi zavlah se provadélo na chmelnici, ktera
byla osazena Osvaldovym klonem 72 a hybridni odriidou Agnus.V priméru doslo
ke zvy$eni vynosu u Zateckého poloraného ervefidku o 20-25 %, u hybridni od-
ridy Agnus Cinilo zvySeni vynosu |8 % za sledované obdobi 2004-2007.
Chmelovy porost pod zavlahou vytvarel v pribéhu vegetace mohutnéjsi habitus
chmelovych ke valcovitého tvaru s delSimi postrannimi pazochy. Plodonosné pa-
zochy na zavlaZovanych chmelnicich byly oproti varianté kontrolni v nizSich pa-
trech a zacaly se utvaret jiz od vysky 150 cm. Kvét i hlavky byly na plodonosnych
pazochach hustéji nasazeny. Chmelové hlavky byly vétsiho vzristu a v dobé sklizné
byly uzavienéjsi, coz mélo vliv na jejich vétsi hmotnost.

Tab. 2:
Tab. 2:
(t.ha')
Option/Varianta Year/Rok Aver. Index
P 2003 | 2004 | 2005 | 2006 | 2007 Pramér %
OSVALDUV KLON 72/SAAZ - Osv. cl. 72
Control 2,69 3,45 3,58 1,80 2,47 2,80 100
Kontrola
Underground 3,59 443 3,30 16l 3,37 3,26 17
Podzemni zavlaha
Drip irrigation 3,53 3,89 3,93 1,73 261 3,14 12
Kapkova zavlaha
Sprinklers
MilropostFik 4,04 3,26 419 1,63 3,29 3,28 17
AGNUS
Control - 12,05 11,94 10,29 9,19 10,86 100
Kontrola
Drip irrigation - 12,03 10,88 10,56 9,95 10,85 100
Kapkova zavlaha

hop cone growth was bigger and at the time of harvest the cones were more clo-
sed which was manifested in their larger weight.

Due to irrigation, the concentration of alpha acids in hop cones increases in sepa-
rate systems of low-cost irrigation.The greatest increase was observed in the case
of micro-spray irrigation and underground irrigation — by up to 17 %.This is obvi-
ously caused by the micro-climatic changes in the growth. Especially lowered growth
temperature (by more than 4 °C) positively influences bitter acid formation in the
hop cones. In the case of hybrid varieties, additional drip irrigation had no effect on
the concentration of bitter acids in the hop cones.

Experimental and pilot plant trials confirmed that it is advantageous to implement
new, progressive hop irrigation systems — drip irrigation and micro-spray irrigation.
In these systems, the production utilization of irrigation water is optimal. The eco-
nomic benefits of the application of progressive irrigation systems and their control
consist especially in the stabilization of hop yields when maintaining the quality.
Other benefits are achieved by saving energy, labour costs and irrigation water used,
enabling irrigation expansion to a larger hop garden area.

The paper was realized within the analysis of the research program MSMT
1486434701: Research and Regulation of Stress Factors on Hop Growing, with fi-
nancial support from the Ministry of Education,Youth and Sports of the CR.

U riznych systém( aspornych zavlah dochazi uplatnénou zavlahou ke zvySeni
obsahu alfa kyselin ve chmelovych hlavkach. Nejvétsi zvySeni jsme zaznamenali u
systému zavlahy mikropostrikem a podzemni zavlahy az o 17 %.Je to zi'ejmé zpl-
sobeno v disledku zmény mikroklimatu v porostu. Pfedevsim snizena teplota
v porostu (o vice jak 4 °C) priznivé ovliviiuje tvorbu horkych kyselin ve chme-
lovych hlavkach. U hybridnich odrid neméla kapkova doplitkova zavlaha vliv na
obsah horkych kyselin ve chmelovych hlavkach.

Experimentalni a poloprovozni pokusy prokazaly, Ze pfi zavlaZzovani chmele je
vhodné uplatnit nové progresivni zavlahové systémy — kapkovou zavlahu a mi-
kropostrik. U téchto systémi dochazi k nejhospodarnéjSimu produkénimu zhod-
noceni zavlahové vody. Ekonomické prinosy uplatnéni progresivnich systém
zavlah a jejich Fizeni spocivaji predevsim ve stabilizaci vynosi chmele pfi zacho-
vani jeho kvality. Dalsi prinosy vzniknou pfi uspore energie, pracovnich sil a pouz-
ité zavlahové vody, coz umozni rozsireni zavlah na vétsi plose chmelnic.

Clének byl realizovan v ramci Feseni vyzkumného zaméru MSMT 1486434701:
Vyzkum a regulace stresovych faktor chmele s financni podporou Ministerstva
$kolstvi, mladeze a télovychovy CR.

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

eacher, researcher and organizer, the most important hop grower of the
end of the I9th century and beginning of the 20th century, was born in
Chlum¢any in the Louny region.
His father was a cottager: a smallholder with a small piece of land. His mother
Tereza came from M3ec, at that time in the region of Nové Straseci, more re-
cently in the Rakovnik region.As a pupil, the young Mohl attended the grammar
school in Rakovnik, and then started to study chemistry at a technical school in
Prague. In eighties he passed shorter agricultural courses in Berlin and Kénigs-

citel, vyzkumnik a organizator, nejvyznamnéjSi chmelai koncem
19. stoleti a zaatkem 20. stoleti, narodil se v Chluméanech na Lounsku.

Jeho otec byl chalupnik; zemédélec hospodarici na malé vymére pldy. Matka
Terezie, rozena Hlavanova, pochazela ze Msece, tehdy v okrese Nové Straseci,
pozdgéji okres Rakovnik. Jako Zak mlady Mohl navstévoval v Rakovniku realné
gymnazium a pak zacal studoval chemii na technické Skole v Praze.V osmdesa-
tych letech absolvoval kratsi studia zemédélstvi v Berliné a v Kralovci (tehdejsi
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berg (at that time it was in Eastern Prussia).After
being a member of an agricultural council and
passing his teacher exams he became the direc-
tor of the newly established winter farming
school in Louny (1889). Mohl stayed at the agri-
cultural school in Louny until 1897. Due to his
previous education, acquired experience, edito-
rial work and organizational skills in the agricul-
tural council, he concentrated on a permanent
activity in the dynamically developing agriculture.
Antonin Mohl remained in Louny where he mar-
ried the daughter of the local apothecary Karo-
lina Sekerova (13. May, 1890).

Shortly after coming to Louny, he became an
executive of the farming (agricultural)
association in the Louny district. He
concentrated all of his energy on association
activities. He helped to solve the needs and
problems of numerous smallholders, farmers and
peasants in many fields. He assisted in the
purchase of fertilizers, he solved problems
related to white beet processing and cattle
breeding, he organized educational activities for
agriculturists and he concentrated on the issues
related to application methods and trial result
publishing at the school. He dealt with the
education at his own school and its management. He was then rewarded by the
school with a higher level of expertise where the education was all year.

Antonin Mohl attentively watched the course of events in hop growing. He
realized the importance of this area, its possibilities and the need to support it:
from the factual, organizational and political points of view. He systematically
increased his knowledge - by studying hop growing, its history and the overview
of events in other hop growing regions, not only in the Austro-Hungarian empire,
but also in the rest of Europe and worldwide. During his work at the school in
Louny, Mohl developed into a respected specialist, competent organizer and hop
growing politician.

Since coming to Louny he gave presentations in many villages in the Louny
district, especially in the important hop growing locality in Podlesi and in the
region of Rakovnik.At the request of the Farming and Hop Growing Association
in Hivice (26.April, 1890), he communicated that he could give a presentation
on hop growing and the country exhibition, to be organized in Prague in 1891,
as well as about the need of hop grower participation as exhibitors.The general
meeting of the association took place in Solopysky, as is obvious from the
invitation.

Mohl’s participation in the preparation for the jubilee exhibition in Prague,
together with participation of Jan Tomes, the director of the winter farming and
hop growing school in Rakovnik, was very important, as is apparent later.With the
aid of district farming organizations and their members, they both managed to
secure an important attendance of hop growers as exhibitors. Thanks to them,
enough reminders appeared at the exhibition, including tools, and also the
traditional procession of ,,hop harvest festival“. Shortly before the exhibition was
ready, Jan Tome$ became ill and he died even before it started.

As an executive of the Louny farming association, in 189 | Antonin Mohl, together
with the board decided to publish a hop growing bulletin. For this purpose, coo-
peration with the school was exploited. The bulletin publishing started in 1892
under the name of The Farming and Hop Growing Bulletin (Hospodarsko-chme-
laFsky véstnik). Mohl’s objective was to

vychodni Prusko). Po pisobeni v zemédélské
radé a slozeni ucitelskych zkousek, se stal redi-
telem nové zaloZené zimni hospodarské skoly
v Lounech (1889).V lounské zemédélské skole A.
Mohl pusobil do roku 1897. Diky svému pied-
chazejicimu vzdélani, ziskanym zkuSenostem, re-
dakéni praci i organizaénim zkuSenostem
v zemédélské radé se zaméFil na soustavnou cin-
nost v pirekotné se rozvijejicim zemédélstvi.An-
tonin Mohl zlstava v Lounech, kde se oZeni
s dcerou lounského Iékarnika Karolinou Seke-
rovou (13.kvétna 1890).

Kratce po prichodu do Loun se stava jednate-
lem hospodarského (zemédélského) spolku
lounského okresu.Veskerou energii soustieduje
na déni spolku. Pomaha Fesit poZadavky i prob-
Iémy znaéného mnoZstvi rolnikd, sedlakd a men-
Sich zemédélcu, zabyvajicich se mnoha odvétvimi
vyroby. Pomaha organizovat nakup hnojiv, resit
problémy se zpracovanim cukrovky, F'esi prob-
Iémy plemenného skotu, organizuje vzdélavaci
ginnost zemédélcl a také se zabyva otazkami
zpusobU publikace a SiFenim vysledk( pokusti na
Skole.Vénuije se vyuce na vlastni Skole a jejimu Fi-
zeni. Odménou jeho prace je prefazeni Skoly do
vyssiho stupné odbornosti s celoro¢ni vyukou.

Antonin Mohl bedlivé sleduje déni ve chmelafstvi. Uvédomuije si vyznam tohoto
odvétvi, jeho moznosti a také potiebu jeho podpory vécné, organizacni i poli-
tické. Soustavné prohlubuje své znalosti studiem chmelaFstvi, jeho historie
a prehledem déni v dalSich chmelaFskych oblastech Rakouska-Uherska, ale
i v ostatni Evropé a ve svété. Béhem plisobeni ve skole v Lounech se A. Mohl
vypracoval na uznavaného odbornika, schopného organizatora a chmelarského
politika.

Od prichodu do Loun piednasi v mnoha vesnicich v lounském okrese, prede-
v8im ve vyznamné chmelaiské poloze v Podlesi a na Rakovnicku. Na vyzvani
Hospodarsko-chmelafského spolku v HFivicich (26. dubna 1890) sdéluje, Ze na
schiizi spolku mizZe prednést o péstovani chmele a o zemské vystavé, pFipravo-
vané na rok 1891 v Praze a potiebé& (i¢asti chmelafi jako vystavovatelll. Valna
schiize spolku byla v Solopyskach, jak je ziejmé z pozvanky.

Mohlova G€ast na pripravé chmelaii na jubilejni vystavu v Praze, spolu s Janem
Tomesem, feditelem zimni rolnicko-chmelar'ské Skoly v Rakovniku, jak se poz-
dé&ji ukazalo byla velmi dulezita. Oba dokazali za pomoci okresnich hospodar-
skych spolku a jejich €lend, zajistit velkou G¢ast chmelaf, jako vystavovateld.
Jejich zasluhou bylo na vystavé dostatek pamatek véetné naradi a také predve-
deni tradiéniho privodu ,,do¢esné*. Jan Tomes kratce pied dokon&enim vystavy
onemocnél a zemrel jesté pied jejim zahdjenim.

V poloviné roku 1891 se Antonin Mohl jako jednatel lounského hospodarského
spolku s jeho vyborem rozhodli vydavat za spoluprace Skoly chmelarsky vé-
stnik. Véstnik zacal vyhazet v roce 1892 pod nazvem Hospodarsko-chmelaisky
véstnik. Mohlovym cilem bylo nahradit rakovnické chmelai'ské listy Ceské
trznice na chmel redigované Janem TomeSem a zaniklé pro maly zajem chmelari
v roce 1886. Hospodarsko-chmelaisky véstnik redigovany Antoninem Mohlem
vychazel v Lounech az do poloviny roku 1894. Pfi¢inou ukonéeni jeho vydavani
byl zasah dohlédaciho statniho navladnictvi v Mosté pro zkraceny pretisk lankd

,,Neékolik slov o socialismu* a doporu-

replace the hop growing news-paper; The
Czech Hop Growing Market, edited by
Jan Tomes, whose publication ceased in
1886 on the grounds of the limited inte-
rest of hop growers. The Farming and
Hop Growing Bulletin, edited by Anto-
nin Mohl, appeared in Louny until half
way through 1894. It ceased publication
because of the action of the state su-
pervisory body in Most by virtue of a
shortened reprint of the articles ,,A Few
Words about Socialism* and the recom-
mendation of the journal ,,Slovan* (Slav)
in the general meeting of the association
(Farming and Hop Growing Bulletin,
No.7/1894).Antonin Mohl solved the si-
tuation by starting to publish the Hop

eni €asopisu ,,Slovan® na valné schizi
spolku (Hospodarsko-chmela¥sky vé-
stnik €.7/1894).Antonin Mohl situaci vy-
Fesil tak, Ze zaal vydavat Chmelai'ské
listy v Rakovniku a c.a.k. okresnimu hejt-
manstvi a statnimu navladnictvi na vé-
domi sdélil, Ze Hospodarsko-chmelaisky
véstnik od zaFi 1894 nebude vydavan.
Chmelafské listy posléze byly vydavany
Ceskym chmelai'skym pro kralovstvi
Ceské az do roku 1908 (12. ro¢nike) s
prrerusenim v letech 1900-1902.

Antonin Mohl jako voleny delegat zemé-
délskych spolkl lounského okresu se
stal ¢lenem Ceského odboru zemédél-
ské rady pro kréalovstvi Ceské a ¢lenem
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Growing Journal in Rakovnik and he announced to the “Kaiser und Konig” di-
strict office and state agency that starting from September 1894, the Farming and
Hop Growing Bulletin would no longer be published. More recently, the Hop
Growing Journal was published by the Czech Hop Growing Organization with the
scope of activity for the Czech Kingdom, until 1908 (12 years), with an interrup-
tion between 1900 and 1902.

As an elected delegate of agricultural associations of the Louny district,Antonin
Mohl became a member of the Czech department of the agricultural board for
the Czech Kingdom, and from 1893 he was a member of the Czech department
commission.

As for the need to establish the country hop growing organization,Antonin Mohl
preliminarily discussed this with several hop growers from the Rakovnik and
Louny districts at a meeting on July 18, 1893. Proposals for establishing the or-
ganization were approved and Mohl was entrusted with preparing its regulations.
The regulations were approved on October |, 1893, in Kroucova.The constitu-
tive meeting of the association took place in Domousice on March 18 in the
same year.Thus,an organizational base for further activities was created, with the
possibility of improving some obsolete and absurd measures from the past.At the
same time, a chance for more intensive influencing of hop growing development
in Bohemia was prepared, for the benefit of hop growers.The association, whose
executive was Antonin Mohl (the chairman was FrantiSek Fejfar) allowed for a
gradual settlement of relationships with the town of Zatec and the town’s mar-
king plant. It was enabled to evaluate the hop according to its quality in the whole
range; weighing in law preparation and other norms dealing with hop growing be-
came possible (the hop mark act, voluntary (and later obligatory) provenance
marking act (so called marking, custom), the act dealing with the situation and
its relation to hop trading, the act of protection against pests and infections, the
act of equal rights for the Czech and German nations, and many other areas).

As a free delegate,a member of the Czech department commission, hop growing
advisor of the agricultural commission,and also the country deputy and a mem-
ber of the group of agricultural representatives preparing the establishment of
an agricultural party, Antonin Mohl utilized his contacts to support the Czech
hop growing industry.At that time, the agricultural commission chairmen were
Ferdinand Lobkowicz (1891-1908) and JUDr. Bedfich Schwarzenberg
(1909-1914-1926). Amongst Zatec hop growers, JUDr. Jan Damm was an impe-
rial deputy and Theodor Zuleger was chairman of the German department of the
agricultural commission.In 1911, Mohl was very successful in convoking the first
international hop growers conference in Zatec and in establishing the first in-
ternational hop growers organization based in Zatec. After longstanding nego-
tiations, the Hop Growers Union in Zatec (Hopfenbau Verband) was divided
into the Czech and German departments.The Czech Hop Growers Association
was represented with its members in the Czech department of the Union.

Antonin Mohl contributed to the creation of the Czech hop growing news se-
rvice and, at the same time, to the improvement of hop growing statistics. He
wrote numerous valuable hop growing publications. The most important ones
are as follows: Chmelafstvi |. and II. (Hop Growing I. and Il., 1906,1924) with a
very precisely processed hop growing history, Posouzeni nasich stavajicich susi-
cek chmele (Evaluation of our Existing Hop Driers, 1896, page 32, bottom fi-
gure); Strikani chmele (Hop treatment, 1904, page 14,23 Fig.). The last two are
the results of an organized overview and practical usefulness evaluation. Nave-
deni k racionalnimu péstovani chmele (Introduction to Rational Hop Growing,
together with other authors, 1909, page 62, the Czech-German-Polish version)
and the translation Pé&sténi chmele (Hop Growing) by Charles Whitehead (1907,
page 29,Tab. Fig.). The bibliography of his papers has still not been completed.

Antonin Mohl also participated in the creation of the Czech Association for Hop
Purchasing and Selling (1917). During the period 1900—-1923 he was a director
at the agricultural and hop growing school in Rakovnik. In 1923 Antonin Mohl re-
tired at the age of 63 and shortly after his 64th birthday (8.1.1924) he died in Ra-
kovnik. Many of his visions and intentions came true within the next years and
some of them are still being solved by hop growers.

On the occasion of the 150th anniversary of his birth, the Hop Museum in Zatec
organized an exhibition that took place thanks to the contribution of his grand-
daughter Mrs. Bustova.

Antonin Mohl — the illustrations:

I. Antonin Mohl at the age of 34,as a member of the Czech department of the
agricultural commission for the Czech Kingdom

2. Dwelling house in the premises of the school farm of the agricultural school
in Rakovnik — in this house A. Mohl had his apartment

3. Title page of the second part of ChmelaFstvi (Hop Growing), the last
publication of A. Mohl, Prague 1924

vyboru ceského odboru byl od
roku 1893.

O potrebé zaloZeni zemského
chmelarského spolku Antonin
Mohl predbézné jednal s néko-

lika chmelafi z rakovnického a

lounského okresu na jejich .

schiizi dne 18. Cervence 1893. T -. '”E""""
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schvalen a Mohl byl povéren
vypracovanim jeho stanov. Sta- T
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1893 |
v Krou€ové. Ustavuijici schiize ! |
spolku byla v Domousicich

18. bFezna téhoz roku.Timto »

byl vytvoren organizacni za- LA Oy
klad pro dalsi ¢innost s moz- | £

nosti  napravit nékterd |
zastarala a nesmyslna opa- e I
tieni z minulosti a zaroveri byla otevifena moznost vice ovliv-
fovat vyvoj chmelafstvi v Cechach ve prosp&ch péstitelti chmele. Spolek jehoz
se stal Antonin Mohl jednatelem (piedseda FrantiSek Fejfar) umoznil postupné
narovnat vztahy s méstem Zatec a méstskou znamkovnou. Bylo umo#néno hod-
notit chmel podle jeho kvality v celé oblasti a zasahovat do pripravy zakona dal-
Sich norem, tykajicich se péstovani chmele (zdkon o chmelové znamce,
o dobrovolném pozdéji povinném oznacovani provenience (tzv. znamkovani),
k otazkam cel, pomérl a vztahil k obchodu s chmele, k ochrané pred skidci
a chorobami, rovnosti ¢eské a némecké narodnosti a mnoha dalSich Gsekd).

Chmelafsty;
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Antonin Mohl, jako volny delegat, ¢len vyboru ceského odboru a poradce pro
chmelarstvi zemédélské rady a také zemsky poslanec a ¢len skupiny predstavi-
telG zemédélstvi, pFipravujici vznik agrarni strany, vyuzival svych kontaktd pro
podporu Ceského chmelafstvi. Predsedy zemédélské rady v této dobé byli
Ferdinand Lobkowicz (1891-1908) a JUDr. Bedfich Schwarzenberg
(1909-1914-1926). Z Zateckych chmelari byl JUDr. Jan Damm Fi$skym poslan-
cem aTheodor Zuleger predsedou némeckého odboru zemédélské rady.V roce
1911 se A.Mohl velmi tspésné podilel na svolani prvni mezinarodni konference
péstitelli chmele do Zatce a na vytvoFeni prvni mezinarodni organizace pésti-
tel&i chmele se sidlem v Zatci. Po dlouholetych jednanich byla Jednota chmelai-
ska v Zatci (Hopfenbau Verband) rozd&lena na Eesky a némecky odbor. Cesky
chmelarsky spolek byl v ceském odboru Jednoty zastoupen svymi cleny.

Antonin Mohl prispél k vytvoreni Ceského chmelar'ského zpravodajstvi a zaroven
ke zpFesnéni chmelarskych statistiky. Napsal fadu cennych chmelarskych publi-
zpracovanou historii péstovani chmele; Posouzeni naSich stavajicich susicek
chmele (1896, 32 str. obr. dole); StFikani chmele (1904, str. 14,23 obr.) z nichZ po-
sledni dvé jsou vysledkem utfidéného prehledu a hodnoceni praktické upotre-
bitelnosti. Navedeni k racionalnimu péstovani chmele spolu s dalsSimi autory
(1909, str.62 ceskonémeckopolska verze) a preklad Pésténi chmele od autora
Charlese Whiteheada (1907,29 str.tab.obr.). Bibliografie jeho ¢lankd nebyla dosud
dokoncena.

Antonin Mohl se téZ podilel na vzniku Ceské spole¢nosti pro nakup a prodej
chmele (1917).V letech 1900-1923 byl Feditelem na rolnicko-chmelarské Skole
v Rakovniku.V roce 1923 Antonin Mohl odesel do dichodu ve véku 63 let
a kratce po 64 narozeninach v Rakovniku (8.1.1924) zemrel. Mnohé jeho vize
a zaméry byly naplnény v dalSich letech, nékteré z nich FeSi chmelari doposud.
Chmela¥ské muzeum v Zatci uspoFadalo ke 150. vyroéi jeho narozeni vystavu,
ktera vznikla diky pFispéni jeho vnucky pani Bustové.

Antonin Mohl — ilustrace:

I. Antonin Mohl ve véku 34 let, ¢len ¢eského odboru zemédélské rady pro
kralovstvi Ceské

2. Obytny dim v aredlu Skolniho statku zemédélské Skoly v Rakovniku,
v némz mél byt A. Mohl

3. Titulni list Il. dilu ChmelaFstvi, posledni prace A. Mohla, Praha 1924
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VYSTAVBA CHRAMU CHMELE A PIVA BYLA ZAHAJENA

Mgr. Zdenék Rosa, BA, CHMELARSTVI, drugstvo Zatec

n Friday, November 21, 2008, the

opening ceremony of the project for

the construction of the Temple of
Hops and Beer (Chram chmele a piva) took
place on Prokop Veliky Square, at the Hop
Museum in Zatec.

The project motto is a vision of increasing
tourism to Zatec, based on the hop growing
tradition and the significance of Zatecky hops
(Zatecky chmel). The investor is the town
Zatec (Saaz).

Besides buildings on Prokop Veliky Square, the
total project budget of CZK 247 million (85 %
from grants) also includes the garden of the
Capuchin monastery and the building of the
renaissance malt-house. Over all, the project is
divided into six phases ending in mid 201 I. In
addition to the town and regional
administrative management, mayors of surrounding towns and communities
also participated in the ceremony, as well as representatives from hop
organizations.

The goal of the project for the Temple of Hops and Beer is the conservation
of past and present traditions, utilizing the main qualities of the region, i.e.
hops and beer.Also important is the development of tourism and agro-tourism
in the whole hop growing region, with the viniculture trails in South Moravia
as a model.As the result, the resurgence of the historical centre of the town
of Zatec, as well as an increase in the number of visitors to the town and the
entire hop growing area is expected.

The main starting point of the entire project will be represented by the
Information centre of the Zatec Hop Growing Region. Right here, through
non-traditional means, it will be possible for the visitor to the region to
experience local present and historical traditions,and to get information about
all the hop-growing communities in the Zatec hop-growing district.

The information centre of the Zatec Hop Growing Region will be situated in
the historical hop store and packaging building. On the ground floor of the
information centre, multimedia and printed information datasheets about hop-
growing communities and neighbouring regions (the regions of Karlovy Vary,
Krivoklatsko, Krusnohoti, Poddzbansko, StFfedohori etc.) will be available. An
observation tower of the Temple of Hop and Beer, as the entrance to the
building, is planned right in the centre of Zatec, in the focal point of the suburb
called Prazské.The new tower, appearing as if it would like to be part of the
townscape, joins the vertical lines of chimneys, both dominating and protecting
them. At the rear of the historical

patek 21 .listopadu 2008
probéhlo v Zatci na na-
mésti Prokopa Velikého

u Chmelafského muzea slav-
nostni zahajeni vystavby v ramci
projektu Chram chmele a piva.

Mottem projektu je vize na
zvySeni turistického ruchu v
Zatci, navazani na chmelafskou
tradici a vyznam Zateckého
chmele. Investorem je mésto
Zatec.

Celkovy rozpocet projektu 247
mil. K& (85 % hrazeno s dotacni
pomoci) zahrnuje vedle objektti
na namésti Prokopa Velikého
také zahradu Kapucinského
klaStera a objekt renesanéni
sladovny. Projekt je naplanovan celkem do Sesti etap kondicich v poloviné roku
201 1. Slavnostniho aktu se zucastnily vedle vedeni mésta a kraje, starostové
okolnich mést a obci, tak jako i zastupci chmelaFskych organizaci.

Cilem projektu Chram Chmele a Piva — je zachovani tradic minulosti i sou-
Casnosti s vyuZzitim hlavniho hodnot regionu, tj. chmele a piva. Dale je to roz-
voj turistiky potazmo i agroturistiky v celém chmelarském regionu po vzoru
vinarskych stezek na jizni Moravé.Vysledkem by mélo byt oZiveni historického
jadra mésta Zatec a zvy$eni poctu navitévnik mésta a celé chmelafské oblasti.

Hlavnim startovnim bodem celého projektu se ma stat Informacni centrum
Zatecké chmelai‘ské oblasti. Préavé zde by navit&vnik regionu m&l moznost ne-
tradi¢nim zaZitkem poznat zdejsi soucasnost i historické tradice a nacerpat
informace o vSech chmelafskych obcich, které se na uzemi Zatecké chmelaf-
ské oblasti nachazeji.

Informagni centrum Zatecké chmelai‘ské oblasti bude umisténo v historickém
skladu a balirné chmele.V prizemi Informacniho centra budou k dispozici mul-
timedialni i ti§té€né informadni materialy o chmelafskych obcich i sousednich
regionech (Karlovarsko, Krivoklatsko, Krusnohofi, Poddzbansko, Stfedohofi
atd). Objekt rozhledny Chramu Chmele a Piva, jako vstupniho objektu do ob-
Prazské. Nova véz, jakoby se chtéla do panoramatu mésta zaclenit, vmisit se
mezi vertikaly komind, ovladnout je i chranit zaroven. Hospodarské zazemi
historického chmelového skladu je unikatné dochovanym objektem, ktery do-
kumentuje rozvoj Zateckého chmelarstvi.V objektu sidlila pred 80 lety firma,
ktera zabezpecovala prepravu a skladovani chmele po celém regionu. Jsou do-

chovany tloZné prostory i staje, kterymi for-

hop store is a uniquely preserved

object documenting the
development of Zatec hop
growing. Eighty years ago,

a company was based there that
was  responsible for  hop
transportation and storage within
the entire region. Stowage space
and stables used by the carters
are preserved. In part of the
building, a small brewery is
planned.

The building houses the currently
functioning Hop Museum where
a new annex will be. The new
annex is designed as transit, in
order to provide a passage to the
vestibule and the Hop Museum

manstvi disponovalo. V ¢asti objektu je
naplanovan minipivovar.

Objekt navazuje na soucasné fungujici Chme-
lafské muzeum, kde bude provedena do-
stavba. Nova dostavba proluky bude navrzena
jako priichozi,aby se ji dalo v pripadé potieby
projit do vestibulu i do dvora chmelarského
muzea.V hale je predpokladano umisténi his-
torického Eesaciho stroje.

Dalsi cast projektu zahrnuje rekonstrukci
klasterni zahrady v blizkosti chmelaf'ského
muzea. Plivodné zahrada Kapucinského klas-
tera, dnes v majetku mésta, leZi v ochranném
pasmu na Uzemi prazského predmésti, které
je navrZzeno do seznamu technickych pama-
tek UNESCO. Zahrada francouzského stylu
byla v 60. letech zdevastovana. Dnes je hlav-
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courtyard. In the vestibule, an historical hop-picking ma-
chine is to be situated.

Another part of the project covers the reconstruction of
monastery garden situated close to the Hop Museum.
Orriginally the garden of the Capuchin monastery, today
owned by the town, it is located in an area of conserva-
tion, in the suburb Prazské, proposed for inclusion in
UNESCOs list of technical landmarks.The garden in the
French style was devastated in the 1960s.Today, the main
aim is the total renovation of the garden according to
extant historical sources.The garden will serve the town
inhabitants and visitors and, at the same time, it will be a
place of rest for the nearby old people’s home.The last
building in the project is the renaissance malt-house.The
earliest reference to the building is from the year 1681
when it was reported as a municipal malt-house. Howe-
ver, from a viewpoint of architectural analysis of the bu-
ilding, it is obvious that the malt-house has a much older,

nim cilem celkova re-
novace zahrady podle
dochovanych historic-
kych pramenl. Bude
slouzit ~ obyvateliim
mésta, nav§tévnikdm
mésta a zaroven za-
hrada bude sloufzit jako
odpocinkové misto pro
sousedni domov dua-
chodcti. Poslednim ob-
jektem  projektu je

renesan¢ni  sladovna.
Nejstarsi zminkou
o nami sledované

stavbé je Udaj aZ z r.
1681, kdy je uvadéna
jako obecni sladovna.
Z hlediska architekto-

renaissance base, dating back to the 16th century. His-
torically, the building is an urban part of the Prazské (Upper) suburb.The uti-
lization of premises and presentation of the original renaissance town
malt-house are aimed at a wider public.

nického rozboru stavby
je vSak ziejmé, Ze tato sladovna ma mnohem starsi renesanéni zaklad, sahajici
do 6. stoleti. Historicky je objekt urbanistickou soucasti Prazského (Horniho)
predmésti.VyuZiti prostor a prezentace byvalé renesanéni méstské sladovny je
zaméreno pro Sirsi vefejnost.

TRADICE DOCESNA NA VESNICICH

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

he completion of demanding

agricultural work, especially har-

vests, the successful manage-
ment of which enabled the appreciation
of all the previous care and effort of
crop growers, has always been an op-
portunity to celebrate the work with
the participation of all who helped.“Do-
gesnd” was an analogy to all celebrati-
ons of many other cultivated crops —
cereals, textile crops, fruit and vegeta-
bles, grapes, etc. From the uncertainty
of the harvest sprang later the satisfac-
tion and also pleasure at finishing the
hard work. After the harvest came the
time to store and process the crop, but
now indoors and with the possibility of
carrying out other activities more ea-

sily.

In hop-growing regions, the celebration
linked to the completion of the hop
harvest was called “do¢esna” (in Bohe- =
mia) or “doobirand” (in Moravia). The

okonceni naro¢nych

praci v zemédélstvi,

zvlaste sklizni, jejichz
Gspésné zvladnuti umoZziio-
valo zhodnoceni veskeré
prredchazejici péce a Cinnosti
péstiteld zemédélskych plo-
din, bylo od pradavna pfilezi-
tosti k oslavé dila za Gcasti
viech, ktefi se na ném podi-
leli. Docesna byla obdobou
viech oslav mnoha dalSich
péstovanych plodin - obilnin,
pradnych rostlin, ovoce
a zeleniny, révy vinné apod.
Z nejistoty sklizni pramenilo
uspokojeni a také radost
nad dokoncenim obtizného
Useku prace. Po sklizni pfisla
doba skladovani a zpracovani
surového produktu, ale jiz
pod stfechou s moznosti
snadnéjsiho provadéni dal-
Sich dkond.

e sl gl Ran el sty e flovs o AE
Avprarer brin hees TidesiZien i d 5 K oguilsdr Y.

name came from the activity, the ways
in which the main activities during the harvest were named. It is a similar si-
tuation to the name of the cereal harvest celebration —“dozinky”, where the
name was based on the main activity during cereal harvests, i.e. mowing (in
Czech “Znuti”, harvesting using sickles).

“Docesna” (or “doobirana”) was celebrated in separate farmsteads, immedia-
tely after the work had been completed.The celebration was characterized by
serving better meals and drinks (treats) than was usual on normal working
days.The celebration also included acknowledgements to the farmer, the far-
mer’s wife, and pickers and — vice versa — for the help or paid work, as well as
mutual wishes of good health and happiness to the next season. This period
of relaxation and social gathering was an opportunity for narration, singing,
music and dancing and children’s games. According to the make-up of the
groups of workers and farmers, pickers and other participants, the course of
“docesna” varied, but predominantly it was happy. With the further develop-
ment of rural and town populations and their life styles, changes in the con-
tent and purpose of “docesna” took place.

Ve chmelarskych krajich se oslava navazujici na dokonéeni sklizné chmele, na-
zyvala docesna (v Cechach) nebo doobirana (na Moravé). Nazev vychazel
z €innosti, zplsobu oznadeni hlavniho dkonu pfi sklizni. Podobné jako je tomu
pFi nazvu oslav sklizné obilovin - doZinky, kdy oznaceni vychazelo z hlavniho
ukonu pfi sklizni obilovin, tedy Znuti (sklizefi pomoci srpu).

Docesna popfripadé doobirana se slavila predevsim v jednotlivych zemédél-
skych usedlostech, vzapéti po ukonéeni prace. Oslava se vyznaovala podavim
lepsiho jidla i napoji (pohosténim), nez bylo obvyklé v normalni pracovni dny.
Souéasti oslavy bylo podékovani hospodari, hospodyni €esadi a naopak za vy-
pomoc i placenou praci a vzajemné poprani zdravi a $tésti do dalsiho obdobi.
Doba odpocinku, spoleéného posezeni, byla prileZitosti k vypravéni, zpivani,
hudbé, tanci a ke hram mladych. Podle sloZeni skupin pracovniki a hospodard,
Cesacl i ostatnich podilejicich se na sklizni chmele, byl prabéh docesné riizny,
prevazné radostny. S dalSim vyvojem vesnického i méstského obyvatelstva

a zpUsobu jejich Zivota, dochazelo ke zmé&nam obsahu i smyslu doesné.



In 1833, the Austrian emperor and his wife visited Zatec. They stayed there
from August 5th to August 7th and the town, on the occasion of their visit, or-
ganized a performance in the form of “docesna”. On an extant lithograph,
made on August 6th (Fig. 1), uniformly dressed young dancers are represen-
ted, holding in their hands a long, spiral hop garland.Three girls in the middle,
dressed in the same way, are holding a wreath with the initials FK and gar-
lands. Against the background of the girls, two rows of soldiers are present
(these are Coburg uhlans) with the commanding officer in the front. Towns-
folk are watching from the windows of their houses.The next visit of the im-
perial couple to Zatec took place two years later, during the hop harvest, on
September |7th and |8th, 1835.

Two further drawings with scenes from “docesnd” are preserved in the regio-
nal museum of K.A. Polanek in Zatec. Sheet Nro.2 (Fig.2) depicts a group of
eight people. All the figures on the sheet, except the man with a pan, are de-
corated with hops or holding hop garlands. On sheet Nro.3 (Fig. 3) there is an
agricultural wagon pulled a pair of horses. The wagon is loaded with bales of
fresh hops and picked loose hops,and there are also several hop stools on the
wagon. On the horse, a Coburg
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V roce 1833 navitivili Zatec rakousky cisa* se svou Zenou.V Zatci pobyli od
5.do 7.srpna a mésto k jejich navstévé usporadalo predstaveni ve formé
docesné. Na dochované litografii, zhotovené k é.srpnu (obr.l) jsou mladé
tanecnice v jednotném Uboru a v rukou drzi dlouhou spiralovou girlandu
z chmele. Tri divky uprostied ve stejném Uboru drZi vénec s inicialnim FK
a girlandami. Pozadi skupiny divek vytvorily dvé Fady vojaki (Coburgskych
hulant) s velicim distojnikem v popredi. Z oken domi prihlizeji méstané.

sklizni chmele ve dnech 17.a 18.zaFi 1835.

V regionalnim muzeu K.A.Polanka v Zatci se dochovaly dal3i dvé kresby se
scénami docesné. List oznaceny Nro.2 (obr.2) zobrazuje skupinu osmi osob.
VSechny postavy na listu, az na muZe s panvi, jsou ozdobeny chmelem, nebo
drzi chmelové girlandy. Na listu ozna¢eném Nro.3 (obr.3) je Zebfinovy zemé-
délsky viiz, tazeny parem koni.Viiz je naloZen Zoky Cerstvého chmele a nace-
sanym volné loZzenym chmelem a na voze je tézZ nékolik chmelafskych stolicek.
Na koni sedi coburgsky hulén v jezdeckém sedle.V Zatci byli coburgsti hulani
posadkou v letech 1818 az 1843.

V roce 1891 byla v Praze

uhlan is in the saddle. Coburg uh-
lans were garrisoned in Zatec in
the period 1818 to 1843.

In 1891, the Great General Pro-
vincial Exhibition was organized in
Prague.The exhibition was named
Jubilejni (Jubilee), to celebrate the
first industrial exhibition in Prague
in 1791.All important fields of de-
veloping industrial and agricultural
production participated in the ex-
hibition. The Czech hop-growing
industry presented itself at a sepa-
rate exhibition, held in September.
On September |3th, hop growers,
especially those from the Louny
and Rakovnik districts, prepared a
festive ,,Docéesna‘“. More than one
thousand hop-growers from tens
of villages took part in the proces-
sion. Floats were decorated with

usporadana velka vSeobecna
zemska zemédélsko—primy-
slova vystava, nazvana jubilejni,
na oslavu prvni primyslové
vystavy v Praze roku 1791.Na
vystavé se podilely vSechny
dlleZité obory rozvijejici se
primyslové a zemédélské vy-
roby. Ceské chmelafstvi se
predstavilo samostatnou vy-
stavou v zafi. ChmelaFi,
zvlasté z lounského a rakov-
nického okresu, pripravili na
13. zaFi slavnostni ,,Doc&es-
nou*. Vice nez tisic chmelard
z desitek vesnic vyjelo
v privodu. Alegorické vozy
byly zdobeny chmelem, kvéti-
nami a fabory. Po objeti vysta-
vi§té se tancici a zpivajici
privod, vratil zpét hlavnim

hops, flowers and ribbons. After

going around the exhibition site, the dancing and singing procession returned
back through the main entrance. Male and female pickers saluted the exhibition
executive committee, delivered the usual words to the “pantata* and “pani-
mama*“. After the “pantata’s” pledge, the dancing and general merrymaking of
the hop growers and visitors to the exhibition began.

The jubilee exhibition was organized at a time of very significant social and po-
litical emancipation of the agricultural village population and, at the same time,
at a time of complicated national emancipation in Bohemia, Moravia and Sile-
sia. Mr. Jan Tomes and Mr.Antonin Mohl, that time executives of the winter and
farming (agricultural) schools in Rakovnik and Louny, also participated in the
preparation of the hop-growing exhibition. “Docesna” exhibited by the hop
growers in the Prague exhibition was closer to real hop growers and agricul-
tural reality, but was not a direct celebration of harvest;its content and purpose
were different. In farming communities, the “Docesnd” traditional is kept up,
however, it is becoming influenced by the increasing number of hired pickers,
needed for the hop harvest in the expanding hop garden areas.

In spite of the problems related to Czech hop exports in the first decades of
the 20th century and extraordinary decrease in hop prices on the world mar-
ket, the area of hop gardens in Bohemia was still growing. Perhaps because of
the fact that this year prices slightly increased and due to a good harvest, the
Zatec guild of “wine-growers” (also including hop-growers since the 16th cen-
tury, modernized in 1891 into a standard association) decided to bring back the
celebration of “docesna”. However, there were many reasons to commemorate
“docesna” in the town.

On Sunday, September |8, after the completion of the hop harvest, a big and
colourful procession was organized. It started with its participants meeting on
the Neider Square, it passed through Vaclavské suburb and then through Knéz-
ska gate to the square and town hall. At the front of the procession there was
a band, followed by a young hop grower with a hook for pulling hop-poles de-
corated with hops, then women with baskets on their backs and female pickers
dressed in costumes, with hats, carrying hop garlands. At the end of the pro-
cession, there was a wagon with whooping female pickers, symbolizing the re-
turn from the hop garden. After an exchange of greetings between the

vchodem. Cesaéi a Eesacky
pozdravili vykonny vybor vystavy, proslovili obvyklé Fikani pred pantatou a pa-
nimamou. Po pripitku pantaty zacal tanec a vSeobecna veselice navstévniki
vystavy i chmelaii.

Jubilejni vystava byla usporadana v dobé velmi vyrazné spolecenské a politické
emancipace zemé&délského vesnického obyvatelstva a soucasné v dobé ob-
tizné emancipace narodni v Cechach, na Moravé a ve Slezsku. Na pFipravé
chmelai‘ské vystavy a predvedeni docesné se vyznamné podileli pan Jan Tomes
a Antonin Mohl, tehdy vedouci pracovnici zimni a hospodarskych (zemédél-
skych) skol v Rakovniku a Lounech. Docesna prredvedena chmelafi na prazské
vystavé byla blize skute¢nym péstitelim chmele i zemédélské realité, nebyla
vsak primou oslavnou sklizng, jeji obsah a Gcel byl jiny. Docesna v zemédél-
skych usedlostech se dodrzuje v tradi¢nim duchu, méni se vSak vlivem stou-
pajictho poctu namezdnich cesacli potiFebnych pro sklizen chmele na
vzristajicich plochach chmelnic.

Doéesna v Zatci v roce 1910

Pres problémy s vyvozem Ceského chmele v prvnim desetileti 20. stoleti a mi-
moradny pokles cen chmele na svétovém trhu, plocha chmelnic v Cechach
stale nardstala. Snad proto, Ze v tomto roce ceny ponékud vzrostly a diky
dobré Grodé Zatecky cech ,vinafi“ (zahrnujici téZ chmelare od 6. stoleti;
v roce 189] modernizovany v normalni spolek) se rozhodl fadné pripomenout
oslavy docesné. Diivodii pro oslaveni docesné ve mésté vsak bylo vice.

Po sklizni chmele v nedéli 18.zari 1910 byl usporadan velky a pestry privod.
Ze srazu ucastnikd na Neiderové namésti privod prosel Vaclavskym pred-
méstim a pak KnéZskou branou na namésti k radnici.Vpredu privodu byla
kapela za ni mlady chmelaF s hakem na vytahovani ty¢i ozdobenym chmelem,
dale pak Zeny s ndSemi na zaddech a Cesacky v krojich s klobouky nesouci
chmelové vénce. Na konci priivodu byl Zebrifak s vyskajicimi ¢esackami jako
symbol navratu z chmelnice. Po pozdraveni predsedy spolku s predstaviteli
mésta a podle obyCeje nasazeni chmelového vénce na hlavu starosty,
kratkych proslovech a pranich, dékovani, za hudby a tance vchazeli G¢astnici
do télocvicny, kde pokracovala zabava. Od roku 1848 tak spolek poprvé
pripomenul tradi¢ni doc¢esnou. Chmelovym kralem byl zvolen praporeénik
spolku pan Dvorak.
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association chairman and town representatives and the customary putting a
hop wreath on the mayor’s head, short speeches and wishes, thanksgiving, with
music and dancing, the participants entered the gymnastics hall where the en-
tertainment continued. This was the first time since 1848 that the association
celebrated the traditional “docesna”. Mr. Dvorak, the association ensign was
elected hop king.

Thanks to the document of the conservator L. Engl about the guild of wine and
hop growers and the description of “docesna”, as well as thanks to several
photographs by the Zatec photographer Josef Wara, we know relatively quite
a lot about the “docesnd” in Zatec.

With the growth of hop gardens in the last third of the 19th century, the need
for hop pickers also increased. Tens of thousands of hop pickers came on foot,
with their children, arriving on carriages or by train. Hop growers collected them
and billeted them in attics, on straw, etc. Catering was very simple. The harvest
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took only one to three weeks so the time suitable for picking had to be utilized.
According to folk tradition, on the last day the pickers gathered at the last un-
harvested hop garden, pulled out the hop-poles, on one of them they left hops,
and attached a colourful cloth or scarf to it. They tied hops intended for picking
into bundles, and loaded the picked baled hops and their wooden stools onto a
wagon and prepared a garland for the farmer and his wife. Mainly the children and
the old pickers sat on the wagon and the others went on foot, happy that the ar-
duous work was over, returning from the hop garden with the accompaniment
of harmonica music. The farm gate was decorated with hops.A garland of hops
was given to the farmer paying the pickers, or the farmer’s wife who prepared a
celabratory meal with meat, scones or cakes and beer. In some cases,a hamper
was given for their journey home.Thanks to the farmer and wishes of good he-
alth and joy, as well as thanks for the work done, were usually exchanged before
dinner, and sometimes as late as on the next day, just before departure. Singing
and dancing with music from an accordion player very frequently occurred after
the dinner. In separate farming communities, “docesna” was celebrated in diffe-
rent ways so its content and interpretation changed with time. There is not
much documentation about “docesna” from the 19th century and the first half
of the 20th century, and so far it has not been processed thoroughly.

“Docesna” illustrations:

I. Lithograph made on the visit of Emperor Frantisek I. (Francis 1) and his
wife Karolina (Caroline) to Zatec on August 5th — 7th, 1833. Sign. lith.
Klimsch, lithograph C.Hennig. Regional museum, Zatec

2. Coloured drawings from the set regarding “docesna” in Zatec, probably
1833. Numbered with the ordinal numbers 2.and 3.The artist is unknown.
Regional museum, Zatec

3. Drawing of the procession on “docesna” in the jubilee exhibition in Prague
in 1891.Antonin Viktor Oliva, the exhibition catalogue

4. Procession at “docesna” in Zatec in 1910. Photographed by Josef Wara.
Hop Museum, Zatec

Diky spisu konzevatora L. Engla
o cechu vinaiG-chmelaii a popisu do-
Cesné i nékolika fotografiim Zateckého
fotografa Josefa Wary, vime o docesné
v Zatci pomé&rn& mnoho.

Tradicni docesna na vesnicich

S narastem ploch chmelnic vzrostla
v posledni tietiné 19. stoleti potieba
Cesacl chmele. Desetitisice Cesaci
prichazeli s détmi pésky, prijizdéli po-
vozy nebo vlaky. Chmelafi je svazeli
a ubytovavali na plGdach na slamé
apod. Stravovani bylo velmi jednodu-
ché. Sklizen trvala jen dva aZ t¥i tydny,
¢as vhodny k cesani chmele bylo
tfeba vyuzit. Podle lidové tradice se
Cesaci posledni den sklizné shromaz-
dili u zbytku nesklizené chmelnice,
vytahli tyCe a na jedné nechali chmel,
privazali k ni pestry ubrus nebo Satek.
Chmel urceny k cesani svazali do
otepi, nacesany chmel v Zockach
a drevéné stolicky nalozili na viz
a, pripravili vénec pro hospodare
¢i hospodyni. VétSinou déti a stari
CesaCi a Cesacky nasedli na viz,
ostatni Sli péSky a s radosti nad
koncem Umorné prace, pri doprovodu harmoniky se vraceli z chmelnice.
Brana do statku byvala ozdobena chmelem. Chmelovy vénec dostal hospodar,
ktery Cesace vyplacel, pripadné hospodyné, ktera pripravila slavnostnéjsi
vecefi s masem, vdolky nebo kolaci a pivem. Na cestu dom( se nékdy davala
vysluzka. Podékovani hospodari s pranim zdravi a Stésti a podékovani
za odvedenou praci bylo popiano obvykle pred veceri, nékdy az druhy den
pied odjezdem. Po vecefi se Casto zpivalo, tancilo pri hudbé, harmonikare.
Docesna se slavila v jednotlivych hospodarstvich odliSné a jeji obsah i smysl
se postupem casu ménil. Doklad(i o docesnych z 19. stoleti a prvni poloviny
20. stoleti neni mnoho a doposud nebyly kvalifikované zpracovany.

Docesna obr.

I. Litografie poFizena o navit&vé cisai'e Frantiska |.a jeho Zeny Karoliny v Zatci
5.-7.srpna 1833.Sign.lith.Klimsch, kamenotisk C.Hennig. Regionalni muzeum
Zatec

2. Kolorované kresby ze souboru od docesné v Zatci, pravdépodobné
v roce 1833.Oznaceny poradovym cislem 2.a 3.Autor neuveden. Regionalni
muzeum Zatec

3. Kresba o privodu na docesné na jubilejni vystavé 1891 v Praze. Antonin
Viktor Oliva, katalog vystavy

4. Privod pfi doesné v Zatci v roce 1910. Foto Josef Wara. Chmela¥ské
muzem Zatec
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DEGUSTACNI SOUTEZ PIVV ZATCI

Ing. Petr Svoboda, CSc., Hop Research Institute Co., Ltd., 2atec/ChmeIank)'l institut s. r. 0., Zatec

atec already acquired the town statute in 1265. Since that time it has

been an important trade and industrial centre. During the reign of

Charles IV,, the town was one of the three biggest in Bohemia and its
fame spread abroad. The tradition of hop cultivation in Zatec and its sur-
roundings is more than seven hundred years old.Together with receiving town
rights, Zatec also acquired the right of brewing. The 9th century can already
be considered as the golden era of Czech hop growing. Due to its typical cha-
racteristics, the Saaz hops became a standard
for quality and price assessment in the Euro-
pean market, and the town became a hop gro-
wing metropolis. In the twentieth century,
Zatec hops were exported to about 70 coun-
tries worldwide. Saaz hops (Zatecky poloranny
Cervenak) were at the birth of the most fa-
mous beer brands, and even today they are a
symbol of quality of the foamy beverage.

"Docesnd", the festival celebrating the end of
the hop picking in Zatec, the hop and beer ce-
lebration, is a traditional top event, organized
by the royal town which, in 2004, celebrated
1000 years since its first written reference.The
celebrations take place regularly, always at the

znamnym obchodnim a Femeslnym sti'ediskiim. Za Karla IV. patfil mezi

t¥i nejvétsi mésta v Cechach a jeho slava sahala aZ do zahraniéi. Pésto-
vani chmele v Zatci a jeho okoli mé vice nez sedmisetletou tradici. Sou¢astné
s udélenim prav méstu, dostal Zatec i pravo vafit pivo. Jiz 19. stoleti miizeme
povaZovat za zlatou éru Eeského chmela¥stvi. Zatecky chmel (Zatecky polo-
rany Cervenak) se stal pro své typické vlastnosti méritkem pro stanoveni kva-
lity a ceny na evropském trhu a mésto se stalo
chmelarskou metropoli.Ve dvacatém stoleti se
Zatecky chmel vyvazel zhruba do 70 zemi celého
svéta. Zatecky chmel stal u zrodu t&ch nejslav-
néjsich znacek piv a i dnes je symbolem kvality
pénivého moku.

N
Zatec obdrzZel statut mésta jiz v roce 1265. Od té doby se Fadi k vy-

Dokesné v Zatci, slavnost chmele a piva, je tra-
di¢né vrcholnou akci kralovského mésta, které
v roce 2004 oslavilo 1000 let od prvni pisemné
zminky. Slavnosti se konaji pravidelné vidy na
konci prazdnin, v roce 2009 to bylo 4.a 5. zari.
Tato akce vznikla plivodné jako oslava docesani
posledniho chmelového $toku a v pribéhu let
doznavala mnoha promén.V dnesni podobé se
téZiStém oslav a zabavy stalo centralni namésti

end of the holidays; in 2009 this was on Se-
ptember 4th and 5th. Originally the event was meant as a celebration of the
picking of the last hop plant and, over the years, many changes have occurred.
In today’s form, the celebration and entertainment is situated on the square
Svobody, where the main podium is located in front of the town hall; on this
platform, mostly musical festivities may be seen over the two days.As an in-
tegral part of the event, hop and beer competitions should be mentioned; the
most popular ones are hop picking by hand and dancing with a tankard of
beer on one’s head.

Breweries from the whole Czech Republic are represented in “Docesnd” in
Zatec, as well as those from abroad. Considering that several events of a si-
milar type are organized within the Czech Republic, there is an effort to move
the celebration to the level of an informal meeting of breweries, especially
those brewing their beers from Saaz hops.Traditionally about 20 breweries are
presented here, representing about 30 beer brands.

On the 5th and 6th of September, 2008, the 51st Zatec Dogesna took place,
taking up the new concept established over the past years; the concept was
met with approval not only by all of the twenty two breweries concerned, but
also by the more than 60,000 festival visitors themselves, from the entire
Czech Republic and abroad. According to figures, more than 140,000 beers
were pulled, and so breaking the previous festival record.

The paramount aim is the integration of the hop festival with a meeting of bre-
weries. We would like to achieve this goal by providing equal conditions to all
participating breweries on the central square Svobody where the main program
of Docesna takes place. At the same time, our festival is aimed at the promo-
tion of ,,CESKE PIVO* (Czech beer) as a natural part of Czech life style, tradi-
tion and national pride. Because the contest takes place in Zatec, which is a real
hop growing metropolis, another goal of the event is the promotion of

Svobody, kde je pred radnici umisténo hlavni
podium, na kterém se po oba dny stfidaji zabavné porady predevsim hudeb-
nich Zanrd. Nedilnou soucasti jsou chmelové a pivni soutéZe, mezi nejoblibe-
né&jsi patii rucni esani chmele a tanec s korbelem piva na hlavé.

Na Zatecké Docesné se predstavuii pivovary z celé Ceské republiky, ale i ze za-
hrani&i. S ohledem na skute¢nost, 7e akci podobného charakteru se v CR koné
nékolik, je snaha posunout slavnosti do roviny neformalniho setkani pivovard,
predevsim téch, které vari pivo ze Zateckého chmele. Tradi¢né se zde pred-
stavuje okolo 20 pivovar(, prezentujicich kolem 30 druht piv.

Ve dnech 5.a 6. zai 2008 se konal jiz 51. roénik Zatecké Docesné, ktery na-
vazoval na nové pojeti, které bylo nastoleno v minulych letech a setkalo se
s kladnym ohlasem vSech dvaadvaceti zi¢astnénych pivovarl tak i samotnych
navstévniké slavnosti, kterych z celych Cech a ze zahraniéi dorazilo vice nez
60.000. Dle priazkumu se podafilo vytocit vice nez 140.000 piv a tim byl pre-
konéan dosavadni rekord slavnosti.

Prvoradym cilem je, aby slavnosti chmele byly spojené se setkanim pivovard.
Tohoto cile chceme dosahnout tim, Ze jsou vytvoreny na centralnim namésti
Svobody, na kterém probiha hlavni program Docesné, rovné podminky pro
vSechny zicastnéné pivovary. Nase slavnosti si kladou rovnéz za cil propago-
vat ,,CESKE PIVO*, jako pFirozenou sougast Eeského Zivotniho stylu, tradice
a narodni hrdosti. Protoze se soutéz kona v Zatci, ktery je opravdovou chme-
laF'skou metropoli, je dalSim cilem slavnosti propagace Zateckého chmele, jenz
se primo podili na kvalité piva a je jeho nezastupitelnou soucasti.

Po nékolik let je také organizovana odborna degustace, ktera se stala prestizni
zaleZitosti prihlasenych pivovar(i a svym rozsahem a vyznamem patfi mezi 5
nejvyznamnéjSich degustaci v Ceské republice a jeji vysledky jsou mezi pivo-
vary velmi cenény.V roce

the Saaz hops as the hop is directly influencing beer quality and is an in-
tegral part.

Also an expert tasting has been organized for several years; for parti-
cipating breweries the tasting has become a prestigious event and - as
for its range and importance — the tasting is one of the 5 most im-
portant tasting events in the Czech Republic. The tasting results are
much appreciated by the breweries. In 2008, 28 breweries took part,
sending altogether |58 different beers.The tasting is organized by the
Hop Research Institute Co., Ltd., Zatec, the tasting here is carried out
in the assembly hall capable of seating of up to 180 people. Due to the
high number of samples, in 2008 the tasting was divided over two days.
On Thursday, September 4th, 20 commissions tasted special, dark,

2008 se zucastnilo 28
pivovar(, které na degus-
taci zaslaly 158 vzorki
piva. Degustaci organizuje
Chmelarsky institutu s.r.o,
Zatec a degustace zde
probihda v aule, ktera
pojme az 180 osob.V roce
2008 byla degustace
vzhledem k vysokému
poctu vzorki rozdélena
do dvou dni. Ve ctvrtek
4. 9. degustovalo 20 ko-
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semi-dark and other beers, divided into 8 groups covering 75 beer samples; the
tasting was carried out by 89 people, both laymen and experts. The tasting
was organized into two rounds. After the first round, the best beer always
reached the final where 8 final commissions, each with 6 members, selected
the best beers.The next day the draught light beer, light lager || % and light
lager were assessed.Altogether 83 evaluated beers were tasted by 149 people
divided into 21 commissions. From the first round altogether 21 beers reached
the semi-final where 4 commissions, each with 32 members,and 5 commissi-
ons, each with 8 members, carried out their work.Then altogether |3 beers
appeared in the final, to be evaluated by 3 final commissions, each with 6 mem-
bers. For both days, the tasting was organized and headed by Ing. Petr Svoboda
from the Hop Research Institute. After the contest, the results were announ-
ced to all the tasting participants, and on the 6th of September the results
were presented to the general public on the main podium on the square as
well as to all media, see Tablel.

misi specialni, tmava a polotmava a dalsi piva rozdélana do 8 skupin, které
zahrnovaly 75 vzorkd piva a degustaci provadélo osob 89 osob z rad laické
i a odborné verejnosti. Degustace byla dvoukolova. Po prvnim kole postupo-
valo vidy nejlepsi pivo do finile, kde 8 Sesticlennych findlovych komisi
vybralo nejlepsi piva. Druhy den byly hodnoceny piva vycepni svétlé, lezak
svétly 11 %, lezak svétly. Celkem 83 hodnocenych piv degustovalo 149 osob
zarazenych do 21 komisi. Z prvniho kola celkem postupovalo 21 piv do semi-
findle, které prevadély 4 komise po 32 clenech a 5 komisi po 8 ¢lenech.
Nasledné do finale postupovalo celkem 13 piv, které hodnotily 3 finalové
komise po 6 ¢lenech. Degustaci organizoval a oba dny Fidil Ing. Petr Svoboda
z Chmelafského institutu s.r.o., Zatec.Vysledky degustace (tabulka ¢.1.) byly
po vyhlaseni poskytnuty vS§em Ucastnikd degustace a byly prezentovany Siroké
veFejnosti 6. 9. na hlavnim pédiu Zatecké doesné na namésti a ve vech
médiich

Table I:
Tabulka &. I:

Pivo/Beer brand % alk.
l. Louny 3,8
2. Dacicky 3,8
3. Brezfiak - Schwarzbier 3,8
l. Rebel - cerny 47
2. Budvar 47
3. Zatec - Lu&an Premium 43
l. Rychtar Hejtman 51
2. Rohozec - Skalak 11% 5,0
B Bernard - Jantarovy lezak s pridavk.kvasn. 4,7
l. Vyskov - General 14% 6,0
2. Jihlava - Jihlavsky Grand 8,0
3. Primétor - Exkluziv 16% 7,5
l. Svijany - Svijanska knézna 13% 52
2. Zatec - Xantho 57
3. Rohozec - Skaldk 13% 59
l. Primétor 13% 5,5
2. Ferdinad - Sedm kuli 5,5
3. Primator - English Pale Ale 5,0

do 0,5 %

l. Bernard - Free
2. Bernard - Free Jantar
3. Starobrno - Frii...
l. Budweiser Bier - Dianello 4,0
2. Pernstejn 4,0
3. Primétor - Diamant 4,0
l. Krusovice - Musketyr 45
2. Holba - Classic 42
3. Rebel - Czech Beer 4.4
l. Holba - Serak 47
2. Cerna Hora - Pater 4.4
2. Bernard 45
3. Starobrno - Medium 47
l. Zatec - Export 51
2. Brezfiak 51
3. BON 4,1
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NEJLEPSI CHMELOVE FOTOGRAFIE ROKU 2008

Mgr. Zden&k Rosa, BA, CHMELARSTVI, druzstvo Zatec

ince

2007,

The Hop
Growers
Union of the
Czech Repu-
blic has been
running a
competition
for the best
hop photo of
the year. Pho-
tographs for
the contest
may be for-

ok

o nejlepsi chmelové fotografii roku. Fotografie do soutéZe zasilaji pés-

titelé chmele a dalsi
lidé z chmelarskych organizaci,
hodnoceni je pak provadéno
elektronickym hlasovani samot-
nymi péstiteli chmele.

O d roku 2007 vyhla3uje Svaz péstitelti chmele Ceské republiky soutéz

Prvni ro¢nik v roce 2007 vyhrala
fotografie Ing. Josefa Jezka. Sou-
té€Z o nejlepsi fotografii roku
2008 vyhral snimek Ing.Vlastimila
Nedvéda. Vitéz soutéZe se opét
mohl t&sit na chmelaiské ceny -

warded by hop growers and other people from hop orga-
nizations. Evaluation is then carried out by hop growers
themselves by means of electronic voting.

In the first year, 2007,
the winning photo-
graph was by Ing.
Josef Jezek. The
competition for the
best photo of 2008
was then won by a
photograph taken
by Ing.Vlastimil Ne-
dvéd. The contest
winner could once
again enjoy hop
grower prizes —a hop grower T-shirt
with the sign “Cesky chmel —Tradice
kvality” (Czech Hop Growing — A
Quality Tradition) and the logo
of the Saaz
hops  (Za-
tecky chmel), The Hop
Growing Yearbook 2009 and a bottle of sparkling wine
to welcome the new hop growing year.

In 2008, more photographers and more photographs
entered the competition, and also more judges partici-
pated in comparison with the first year. According many
people as well as according to the results, the contest
was very even. A photograph of three hop cones
against a black background taken by Mr. Nedvéd won
the most votes and received the most points. Ing. Karel
Krofta’s first participation in the contest saw him win

second place. Further positions were won by photographers whose pictures
were in the top positions in 2007.

The Czech Republic is
the world’s largest
producer of fine,
aroma hops and the
Saaz hops (Zatecky
chmel) is the only pro-
tected designation of
origin dealing with hop
growing in the entire
European Union. The
photographs just tried
to catch this unique-
ness and beauty of the
hop plants and the
hop growing lands-
2. misto cape.

chmelafské tri¢ko s napisem
Cesky chmel — Tradice kvality
a logem Zateckého chmele,
ChmelaFskou  roéenku 2009
a lahev sektu pro privitani nového
chmelaFského roku.

V roce 2008 se do soutéZe prihla-
silo vice autord, vice fotografii
a bylo také vice hodnotitelti nez
v prvnim roéniku. SoutéZ byla
podle slov mnoha lidi i podle
vysledkd velmi vyrovnana. Pro sni-
mek tFi hlavek na éerném pod-
3. misto kladu od pana Nedvéda vsak

hlasovalo nejvice hodnotiteld a ziskal také
nejvice bodu. Svoji prvni U€ast v soutézi pak
proménil ve stupné vitézl Ing. Karel Krofta.
Na dalSich mistech se pak umistili autofi, je-
jichz fotografie
obsadily  prvni
mista jiZ v roce
2007.
Ceska republika
je nejvétSim své-
tovym producen-
tem jemného
aromatického
chmele a Zatecky
chmel je jediné
chranéné oznaceni pivodu tykajici se chmele
v ramci celé Evropské Unie.

O zachyceni této jedine€nosti, plvabu
chmele a chmelafské krajiny se snazili i au-
tori fotografii.

1. misto
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CHMELARSKA ROCENKA OSLAVILA DESETILETEVYROCI

Mgr. Zdenék Rosa, BA, CHMELARSTVI, druzstvo Zatec

n the modern history of the Czech hop growing yearbooks, Chmelarska ro-

&enka 2009 is a jubilee, tenth edition. It should be remembered that this

modern period of the exceptional publication was started by Prof. Ing.Vac-
lav Fric, DrSc. Dr.h.c., responsible for the first three years, that is 2000-2002.
Every year, Professor Fric still actively collaborates on the preparation of the
yearbook’s historical part, especially in cooperation with Mr. Nesvadba, focu-
sing on processing the biographies of Czech hop growing personalities.

,,Chmelafska ro¢enka, which is now being prepared by the Hop Growers
Union of the CR, has already become a part of the hop growing industry over
the past ten years, as well as a publication sought after not only by hop gro-
wers, but also others who — either from a personal or professional point of
view — are interested in the Czech hop growing or brewing industry*, says
Zdenék Rosa who has been responsible for the preparation during the last

seven years.
A
ChmelaFskd roenka can @ 3.7
regularly appear, partly due e . q-:i
to the helpful attitude of the
editorial staff of the journal .
Kvasny primys| (Fermenta-
tion Industry), but especially
because of its regular ad-
vertisers, traditionally re-
presented by Bohemia Hop,
a.s., Chmelafstvi, Coopera-
tive Zatec, Emil Bure$ Hop-
servis, s.r.o., Hopex Louny,
s.r.o.,,The Hop Research In-
stitute Co., Ltd., Zatec,
Joh.Barth&Sohn., Netafim
Czech, s.r.o., Arix EU, Sumi
Agro Czech, s.r.o.,
Regional Agricultural Labo-
ratory Maly a spol. and the
technical magazine Chme-
laFstvi (Hop Growing).

However, the hop growing
yearbook history is much
longer. As progress reports,
hop growing yearbooks
were issued every year by
the Hop Growing Union in
Zatec, even more than 70
years ago. For example, hop
growing yearbooks publis-
hed under the direction of
Ing. Kasparek are still seen
as a model of a publication
dealing with both the do-
mestic and foreign situation,
legislation, statistics and
contacts.

Chmelafskd rofenke 2008
Chaelafokd rofenta
ChmelaFskd rocenka 200
Chmelaiskad roceni
Chmelarsd rod

Chrmelafkd roforlon

Chrmelafshd ro

renkn

; Chimelafsked ro

Chmelarska
rocenka

melaiska rocenka 2009 je jubilejnim desatym vydanim v novo-
‘ h dobé historii ¢eskych chmelafskych ro¢enek. Je nutné pripome-

nout, Ze tuto novodobou etapu této vyjimeéné publikace
odstartoval Prof. Ing.Vaclav Fric, DrSc. Dr.h.c., ktery stal za vznikem prvnich tFi
ro¢nikd, tedy 2000-2002. Profesor Fric i nadale velmi aktivné kazdy rok
spolupracuje na pFipravé historické asti rocenky, zejména pak ve spolupraci
s panem Nesvadbou, na zpracovani Zivotopisti ¢eskych chmelaiskych osob-
nosti.

,,Chmelaf'ska rogenka, ktera je nyni piipravovana Svazem péstitelt chmele CR
se v téchto deseti letech stala jiz soucasti oboru chmelafstvi a vyhledavanou
publikaci nejen chmelafd, ale i dalSich, ktefi se at uz z osobniho nebo profes-
niho hlediska zajimaji o Ceské chmelarstvi nebo pivovarstvi fika Zdenék Rosa,
ktery pFipravoval poslednich sedm roénika.

Chmelatska rocenka mize
pravidelné vznikat jednak
diky vstFicnému postoji re-
dakce €asopisu Kvasny pri-
mysl, ale predevsim diky
stalé pFizni inzerentl mezi
které tradi¢né patri Bohe-
mia Hop, a.s., ChmelaFstvi,
druzstvo Zatec, Emil Bures§
Hopservis, s.ro., Hopex
Louny, s.r.o., Chmelarsky in-
stitut, s.r.o., Zatec
Joh.Barth&Sohn., Netafim
Czech, s.r.o.,Arix EU, Sumi
Agro Czech,s.r.o,Zemédél-
ska oblastni laborator* Maly
a spol. a odborny &asopis
Chmelafstvi.

Chinelaifskd rode

Historie chmelaf'skych ro-
Cenek je ovSem mnohem
delsi. ChmelaF'ské rocenky
vydavala kaZdorocné jako
zpravu o své cCinnosti
Chmelarsky institut s.r.o.,
Zatec jiz pied vice nez 70
lety. Napriklad chmelaiské
rocenky vydavané pod ve-
denim Ing. Kasparka jsou
dodnes vzornym prikladem
publikace zachycujici mistni
a zahraniéni situaci, legisla-
tivu, statistiky a kontakty.
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